SLOLPBIT(h AT

G ooiblemeo SiresorLmb <, 6607 ()

& aovotleotl Sindlafilwico .

SLOLpET(H 2Ags efleeuuilebeus LITL BT6) euLphi@d S L SFletrdLp Gevafluf L’ g
° ° ® °
Lemerfls &e06lSgI6mm

SerLmanLo Loaflg Grwopm G)Fweyid CWLihiIGDDLPLD A GLD

‘ ‘ Index.indd 1 @ 10-02-2020 19:49:10‘




‘ ‘ Index.indd 2

SLOPBT(h SHTF
WPSOLISI LY - 2019
Sl ugl'iy - 2020
(ySw unLSF 1L SFletrSLp
Oevaflufi L’ L mred)

AN DI &G SHGTm

LITL BT D 2 (heUT&&SLPLD

O\BTGLILLD

LomBlevd Sevafluwieh AgmuIFs)
opHpitd LuIHS BlpieuesLd
© SCERT 2019

BIT6Y AFFTSHSLD

SLOLPBT(h LITL BT6H LomHmILD
sevaflufweh Lienflser HLpsd

www.textbooksonline.tn.nic.in

IT

12-02-2020 16:52:56‘ ‘



‘ ‘ Index.indd 3

QR @HuS emL ereieunm QemevoriiLig?

o

(W &LILemT

sevoflevf] LOOMID &evoflevf]l ABMOlELBHI LSS 6T lBLOLfiL STéHsD Heler HLamuSens /
eoflseuenEAGWINTE  euqeuemoLILIGle) 2 6eng). Levfle mHrsflonerg, &evofleofluileor

eueTiFALLeT Gaihe Ohs SenetnuusdHled Be 2 wWiibs
. 2 555608 HDLIHGI6TNE).

ereiflemowinenr  O@MLIfled LOHMID &6F eumibs Hemeoreus
GloevrmetoTemlD  E\GT6TOTL. 2_WITIEl6m6D QLOMPILITEDT 6MLISSMEOT LigLLI
Hireu&entey eTeflens sNe 26 HInE. ieweTss LieoLmBSHerleD
QFWIELLIL emLIGSTemeT Luleveus) Snbhg CaHiTeun@Lb.

Braser Xl euglifed C+ ewmPlemwl mHeoT@ SHMIeTENdTed SHGUTE emLSSHTET GLomPlemiL
uufebeug slqeorons mésngs. @hd USSsSSleeTen eTBSHSISSHT(DS6T s erarflemowins
6L QUEDLDSSLILIL (BETETSHITE) LOTETUTEUTHET 6MLSIHTEOT QLOMlEmII SO (6T SeDILUGLON Si6DeVS)
Caiihg SmiGeur CHemeauuielemev.

hs

UL S$SBHSHemD
ereueTm)

LIWIEOTLI(h & &6 &1 ?

@hd UMLLUSSHHSHmS LIG.HS
&evofleof] Simfleluled unrilwl (edTeoTiley
Caemeuuileemev.

6EUEIUM(IH SiEVGLD, Sl HMID
LOMEOOTEUT 6T \FILIS) LILPSH&8n gl 6Tarflll Q1FUIE(LPeDdMEH6IT LONHMILD
QFWIEOLIT(BSH6M6TS E\ST6T0T(D6TeNE).

ABMPLHILL SHemeu&Fagnhaemer ereflled Lflibg OsmeTeusnHans,
"QEmhaenedilb BeneuibaiILL BeTers).

"&ri'ﬂaa@é@ﬁ; Qgr)muwrr?" UL Ly QFILG), HSHLEUHEBS LML S OSMLITLMTET dn(BH6V
HHEUVSHEM6 SHIHEDE.

GLoEOTEILIM(H6T LwedTLIN(B&emenLl LweTLuB S, agiiwenn Lulhdsenerd STlLsmhameor
"uuﬂg’)él LIILI_GO)[_D" SIM(W&LD FLWILILIL (BETETS).

QR @&BUI®G, LML S OSTLILITET &n(BSH6D HSH6U6LSHEME LOITSHMED CLPGVLD LMD
euem&Uile) emevorSHSLILIL(BETENS).

OEE 0

"

OR GUIDE

2 _rhiseit el em&Cudluled, QR ev@&He60T LWeoTUNL 6L dn &6 LNGer

6L fleSImHHCHT 16v6v8 SpLidlem Syl 6GLMlefBHEST LFleNn&HSD &S,
fimiel&a&mereareyL.

QR 6v@aeoty LIWEITUML 6mL HMHE QSTeTaTeyLD.

el enasGudlemw LMLLLSsHsHHaeter QR &MWL BEHS SihHHed 6\&mesor(H
61&606VEYLD.

eowmil em&Gudl, QR GMuILemL Lig S5 6601, GMIUILIq60 2_6Ten Semevoni (&6l
2 _rhiselt euniL emaCudluileh SemettrdsLUL (B, LML OSMLITUTET dn (H&H6e0MeoT
SHSHEULSHEM6T AMHE] ESTETETEVMNLD.

III

@ 10-02-2020 19:49:11‘ ‘



=

-
~
&9
=
<
&9
Z
=
=
<
R
m
O

UOISSIWIWOD SIURIS AUSIBAIUN JO SISUOM NISIA +»

‘3|qe|leA. ale 9} OF0 «

Soljewayle|\ pue adualds ul uoieaonp3 JaybiH
1o} puadns Bumab Joy :peldwA|Q [euoneussiu| «
(@yd 10y) diysmojja4 [euoneN D9N «

(@yd 40y) sanuouiw Joy
diysmoj||a4 pezy euenop <

(9d pue 9n 10y) pjiys WIB ajbuIs
1oy diysmojjad 1ypues eilpuy <

‘AMd/LS/0S
10§ sAIYSMOJ|3} SNOLIBA UORIPPE U] +»

(9d pue 9N 10))
sdiysrejoyds FHIdSNI — 1S «.

(@'ud 10) sdiysmojja4 FHIASNI — LSA

s$8s1n09 arenpelb 1sod pue
arenpelb 1oj sdiysie|joyos

Buiwwreibold uoneaiddy gapn
21M0a)y2.y uoneoddy gapn
ubisa@ pue sisAleuy swaisAs
Bunsal aremyos

Bunssuibug aremyos
Bunssuibug aremyos
Sonoqoy

Buiwwesbold [9|ered
swiaisAs Bunelado
suoneolddy gap ulapon
s99noeld Bulwweibold ulepop
Bulwwresbold a21AaQ a[IqoN
Bunndwod gap pue ajIqoN
Bujurea auyoey

solydel

swyiob|y Jo sfeluawrepun
SWaISAS

awabeuep aseqereq

99Ua19S JaINdWwo) Ul Od \MM

2

Buluiy ereq

SonAjeuy ereqg

A1Noas 18ghD
uone|nwis Jamndwo)d
Aunoas Jeindwo)
sylomaN Jaindwo)
Aunoss

lomiaN pue Jaindwod
uondNIISu0D

7 ubisaq J9idwod
Bunndwo)d pnojd
sopewloju| oig

sonAfeuy ereq big
99u8I9S Jaindwo) palddy
swyiob|y

sonAreuy ereq pue
juswabeue uonewIou|
aouabijja1u| [erymy

xdse’ayminsuibulures-uoisinalay/urAob idipurmmmy/:dny

ur'salrAlung//:dny |ooyas arenpels) yoreasay
[eluswepund jo sinisu] elel - SO ddIL
92I0I/ANeN/AWlY — BWBYIS AU [ed1uyda) «
ul-oe’nrepuy//:dny Ansiaaiun meT Jexpaquiy 1g NPen|iwel <
urolueuasqay/:dny (09N pue HISD) isaL Auqifig reuoseN -13N «
urrolu BpuMMM//:sdny Awapeay adusjaq [EUONEN
ul-oe’nfepuy//:dny asino payelfisju] JesA-G meT
ur'b10-1sal-mmmy/:sdny 1se) BulusaidS souenuz JUIoL -1 STC «

JUroluurewdaly/:sdny uoeulwexs duUBUF JUIOC-3AC & /reuusydwiyl/BIo reuusydWYIMMM//:dny s1nnsul Bulisie) %3 [910H

ur'sdqy//:sdny sdgi uonaa|as [euosiad bupjueg jo aimnsu|
urrewl//:dny eipu| JO SJUBJUNOIIY 1SOD JO SINMISU| «
npa’1Sormmmy/:sdiny Areiasdas Auedwo) Jo a1NiIsu| «

991690 SUVY [BNSIA

610°1eoy//:sdny eipu| Jo SJUBIUNOIIY palapeyD JO SINMISU| <
awayds Anug yoalg z+0T — ANeN uelpu| &
urroe’wrares mmm

53

*

Bunsaulbuz ul1sa) apnindy arenpelo-31vo
uroeyiu/:dny ubisaq % ABojouyda) uolyseH ¢
(SLIN pue s1j| ut 3331V ‘330) YdIv'a /4oaL'a/3'g «
wex3 aouenul Buusauibuz eipul |y -333IV <

g

swex3 aoueliug 3 9aibaq [euoissajoid m

Buussuibuz ul ewoidig

ewo|diq [eaiuyossl

\%

I

dON3IOS
d31NdINOD 'v'O'd | uopesunwwio) [ensiA | YoM [e100S
2 Abojoioos /ABojoyaAsd | sonsiers / Ansiwayd / saisAud / surep

92UBI0S AseIqiT | uoneduNWWOo) BIPaIA SSeN / Wisifeulnor
Aydeiboas | adualos Jeindwo)d

BIPAWNNIA 7 UONRWIUY | S8SIN0D 2Sg 92UaIdS 9 SUY

Z+ Bbunsjdwo) sy

Jurroe’@yduy//:sdny Bulures pasueyu3 ABojouyda) uo swwelbold [eUOHEN «
Jurnob-aiummmy/:dny ABojouydal uoirewlolu| % SIU0JIO8|T JO SINIASU| [BUONEN «
00u/610°pliomjos mmmwy/:dny perdwA|O 18gAD feuoneN <
xdse-1s||-wexa/Buiuies)/ul-us/wod JoSoIIW MMM//:SANY SWEeXd UOITedi1iad YOSOIIN
B10°sopew.oyuloy/:sdny sonewlou| jo peidwA|Q reuoneussiul

loul/ui-Bio sarermmmy/:sdny perdwA|o Bunndwo) uelpu|

Juroepammmy/:sdny Bunndwo) pasuenpy Jo Juswdojanaq J0) 8UdD «e

10-02-2020 19:49:11 ‘

Index.indd 4



&9
O
Z
=
=
<
R
m
O

ursaryiyMmm requiniy (H411)
yoleasay [ejuswepund Jo ajnjisu| eye]  «
ulroe BN "mmm//:sdpy SallisIsAIuN Ble)S %

urroeaundiun'mmm aund
‘RUSIBAIUN BUNY B|NYJIBQUIYIABS %

ul"oB WlI'MMM (S,]]]) seoeld snouea
ul ABojouyos] Jo 8ynysu| UeIpU|

Ul UOISSIWUPEBISSI MMM
suofnysu| [euoeonp ¥3sIl «

urroe'pAyon'mmm peqelspAH
npe HIuMMM (SLIN) ‘A)ISIanIUN [BAUSD peqelspAH
ABojouyoa] Jo 8}n}isu| [eUOHEN

uIoeI1asiu'MmMM ‘(43SIN) yotessay
pue uoeoNpP3 80UsI0S JO BINJISU| [BUOHEN
UI"oB NW MMM [equuin|y ‘A)ISISAIUN T_qUIN .,
uroe'nul-mmm (NNF) AlIsIaAlun niysN [eleyemer <

uroe np'mMmm Iyled ‘Aussealun yea <
urroe IWo MMM leuuay) (IND)

a)N}Isu| [eoljewayie|y leuusyd

uIroe oBN'MMM SBIIISIBAIUN [BIJUSD <

uroe’jueid-spg'mmm/:sdpy ‘luelid SLig

urrobroseqmmm requiniy (DYvg)

2Jjusd Yoleasay OlWoyy eqeyqg

UI'Sal'osSWIMMM [eUUsyD
(9SINI) S20UBIDS [EolRWSIEIN JO SINYISU|

92UBIOS JO Seale SNOLEBA Ul SUOIINIISU| YdIeasay

Jadojerag gapy | Jeubisa eoepsiu sesn | Jadojeasq a1emyos swieisAS
JUBISISSY YoJeasay | Jojessiuiwpy walsAS Jaindwo) 9 JJomiaN
s}sAleuy yoleasay 1axie|\ | sisAjeuy Ajunoag uonewlou)
Jojelisiulwpy aseqejeg | 1sieroads Buiuy eleq

sisAjeuy wajsAg Jeindwo) | jsierpadg poddng usyndwod

109}1Yduy YJomiaN Jendwio) | sebeuely swalsAg uonewlou| Jendwo)
JSNUBIDS YoJeasay uolewloju] Jandwo) | Jojonuisu| [euoeso) Jeindwo)
Jayoes] Jondwo) | Jswwelboid Jo9ndwod

Aynoeq Ayslaaiun /eb9)100 | Jswwelsbold Buindwo) pnojn
sishleuy ejeq big | Jadojansq aiemyos suoneslddy

3dON3I0S
Y3LNdNOD

sqor pae|ay Jendwo)

awayog Aiug [e1oadg usWop) | uoneulwexg 99IAI8S 2liqnd uolun | Awly [euojua]
D9 1— 8sIN0) djenpels) [eoluyoal | pJeog uswiyinioay Jayoes|
UOISSIWIWOY 80IAIBS 2l|gNd NPEN [IWel | uojeulwEXT UOIOBIeS JEIS

|ooyos Buluiel] s1eoWO — Ajug yos 0SS | (JaA1esqOAoIld) AAVN OSS

uojjeuiwex3 pleog Aemjiey | Aju3 O9ON | 9vr-uswpedsq |elauss) 8)edoApy abpnp
Awapeoy AJBJI|IIN UBlpU] | S821A18S 9ouUse( UBIPU|

suUIBIN ‘@b9)|0D LeiS 9oIAIeS douseq | SOD— Se2INBS 8duUde( pauIquIo)

03V -Aju3z Jeoo uoneonpg Awly | [YOHV — IS8 UOISSIUPY UOWWOD 820Uy

Sqor 1A09 1oy swex3 aanedwod )z

P
=

‘Anoag pue ‘swaisAs panquisiq ‘syomaN | Buissedoid abenbue [einieN
sbuiy] jojouseu] | uonoessiu| sondwo) uewny

‘Bunndwo) souewiopad ybiH | uoneziensip pue solydels)
‘swiaisAg uonewloyu| jealydesboas) pue ‘saseqeleq ‘Bululy eyeq
Bunndwo) pnojy | ABojoig jeuoneindwo) pue sojjewlojuiolg
'SWwalsAS pappaqwg pue ‘uoneziwndQ Jajidwo) ‘sainjosiyoly

salpMs Jaindwo) ul 94 Jaye youeasay Joj saidol IOH

sewes |euoieonp3 o} suopeolddy yim
‘Buiuies] JusWDIoUISY [EDNIOBIH BIO|N SPIemMO]

BuisiuaApy 9Iqoj\ pue gap) Jo Aoeald pue Ajunoas ay |
Aoeaud pue Ajuin2as gam Jo sjuswainseaw a|qionpoiday
yoleas AjeliwiS panquUisi 104 |00 dlwyLob|y MeN
saoedg |euoisuawiq YbiH u| uonendiue|y puy sioyejndiue|y
uoIsi/\ 10} S|9POJ\ d|qejoel] 1snqoy Bulules

suonel|ddy |y Jayi0 pue buluies]
abenbue |einjep Joy Buioinospmol) juabijieiul

Bullepoy g onueWSS NYIs-U|
SJUBPN}S pullg 1o} 82UdI0S Jeindwo) 0} SS820Y Buiseaou|

SYIOMIBN Jojua) ejeq JO 8oUBWIONSd puUB 9ouels|o] }ned Buinoidu)

|DH — uonoeudju| Jeindwo) uewnH | uopeziensiA pue solydeis
Aoay] ydeisy | Aiosyl swes) | sSwaisAS pappaquig

sofslejoeley) abew| pue Joianeyag Buimeip
‘sio413 onsoubelq :Abojoyed |enbiq

sjogqoy Buusayies uonewloju] Buneniea3 pue Bujubisaq
sjuawadxa Bupuanbas YNy J0O sisAjeue aaisuayaidwo)
saoe4 ybnouy] euosiad Buiziensip pue Buunyde)

AbBojoig |euoneindwo) pue sojjewsojujolg

:92U319s Ja1ndwod ul gyd 1o} soidoy 1sare| ayy ate buimojjo4

9ousIog JeIndwo) —ayd | @dusiog ssindwod— [IUdin

S9SIN03 Od IV

10-02-2020 19:49:11 ‘

Index.indd 5



GILIMHOTLSH&HLD

&6vofl evfl Silelwiedo—SevorLmib &4 650T (b

160 6T600T we LML && 60 60LIL| & 6iT A LOMSLD
& T 55 H 6T 600T =
1 Q& WD S M) 1 60T
s0&-| 2 B8] A(HUDTSHSD 12 8296br
Heseme0s . .
Sl @b whSaer 3 6UEMITEILIED 6 60 22 9601
4 apM(wemmulledr W& H &6l 32 239601
MUSITEOT I (Lp SHLO—-LoMMISHET LoHMILD
5 g,:a_r; .ﬂ@ 2 o 49 296m60
QFWmH Gl &6
G-l
DUSSTET emowd 6 SLGLUUTL(b& &HLL eWLOLIL|SH6IT 71 796w 60
&[5 S SI(HSS6I 7 emUSSNET QFWIDHEn OISET 93 ZoemeD
8 SOTRISET LOHMID FITEISEDETS 6 & ULIT(EDSHED 118 Sy el
oG-l List, Tuples, Set wHmub Dictionary agn&Liy .
smpfoowppld °  srefariuss 136  gpa@enl
OUN@BeTCHTSS _ P _ :
I T 10 ewuSSTET QTHS(PSS6T HMID OLTIHETHET 174 84 & 6L
sie0&-1V 11 SIS &BSHSHIHHS6 192 &i&@Lmuf
51]'6!55611. . 12 elereued siemwoLiy Qomfl 208 &1&sGLmury
BHSEIHSSET
@ wHmib MySQL 13  ewuggner womib CSV Gamliyser 236 &&CLmUT ®
Y 14  eouggnefler C+ Hreaenet @nésd OFLgD 271  SSGLILIT
EDLIS ST 60T 15 SQL epeold HI6Y&EmETS EDEBHIITEDHSED 295  pBeubud
MySQL D@ sIeys SMLAILbSEIS: PYPLOT Lwetuhs S
Ct+ ,LLGOT . . 16 —Game euemIuLLD, UL 6UEDTLILLD LHDHID 323 HEUDLIT
Bkl 60T 5560 UL 6mL 6U6DILILLD 2_(ThHeUTHESIHED
618D &6 ehH AWILD 338
@ ewevoriiy—1 OUSSHTET QFUID &n MIS6T60T LILILg Lied 342

MySQL g Bimieflé aamesor®h, &b
SIYSSEMHMS 2 [HEUTSSDED
efledorGLnerbled MinGW-w64g
Fnejeusnaner Liqfleneossr

Semevoriy-4 Pipg ufleiinssio a&iig Hnieyse 352

Semevoriiy-2 346

Semevoriy-3

[=]1

ANl Ly
3CGXII NR11QZ 5237 12_COMP_SCT_TH
1Bl 65T gy 60 wHISEH SO QUG ThIE 6T
VI

‘ ‘ Index.indd 6 @ 10-02-2020 19:49:11‘ ‘



.4

&M M6OletT BrhITé & il & 61T

@bl UTLIuGHmisd SnmLI6T LomesTaITS6T
ANIb &I OIS meeul,

«  BFWNEN M) GBI

© SIETLHEBS6T LMMID OFWIENIHLISSHET

«  @oL(psd LMD OFWOLIGSSISHE

+  pure OFILME MISE6IT

. USS almeraiser Spéliueumenmi umm

Siib &I O1SBTET(EHS6V.

d 1.1 apfwsb

60 OFwmens OFlg WYLILSDETeT
GprCGw, MHred 6OEMIWmMEDLL  ET(IPSHISNELD
LMD LHITH AFLSNGD WS (PESSILLDTET
SiglemL. @b,  Bred Opplpsmmufe
DITSHS(peTTer LT emL L ALMSNES
(BeTHEL(H  CHISIETBMD 66T S)
Breorés  Glomyf, Hped  GLwFig  wmmid
LIGSTLI(H S HILD Sevuflenf] S SLIRIMED MEF
ST HSHEHsa LT, Hreorss  Glompuier
o Mmisement! LWeTL(GSS Blired blpsmmaesst
DleuellIL(hS S ILHEOTMET  6TEOTLMS  BRIG6IT
Ml TsH6T, OLOTSSLONET &o MOISH6T, LIVLEmM
5euoT(hiD LOeuoT(hiD BlFLIILIL Geuetor(hid eTenflen,
Sibd OFWmeLE OFIG (PYILSNEHTS SHI6MmevoT
Bime0ase6iT (Subroutines) LLI6oTLI(h&A60T m6uT.

Slemevor Hiredase  Semfleofl Blomipleserleor

NSTGILITSH
6leMmIG 6T M6DT, Sl6mET [HIEOSET ET6OTLIET 63(Th

SiglILemL& &L (hLomeuT

GO L OFwemen LSeooT(hid L6woT(hiD BGFIILILI

‘ ‘ Chapter Lindd 1

LiwedTLI(bd A Bired OBT@SILT@LD, BiTeondsds

tlorflsefled &&glemevor HTed&eT OlFILMTa MIs6T
(Functions) 67657 1) SiewLPSELILI(HEEIT Mo,

‘4 1.2 Hoeonds ewmduled 7

Q\F WD S M) & 6T

fEWMEa 1 6T6TLIG GM(PmMUN6T 6
AVG G, &g OumOLUTYID 6 OlLfw
Gwmm S Lemwolled s MSSLILHLD.
GMILTS, GN(psmmuissr BTGSLImLIS
OBMTETHSGSLD. OFWMHTn MTETE LD  6IDS
2 eierf (hasermment Lompilase LMHMID Gapmemeusserfledr
W& Oaweou (b [Hemeowmer  Oleueflufem &
SHSEMG!.

1.2.1 eswWDH&n N 6UEDTLIEDD

a:=(24) 6T60T M 9 G600 HWHEH
saelleaad. a:=(24) eeatug GCHTmemILIS
OlEmemoT(heTeT g  DbEUTITED (24) 6TEOTLIG
GamemelILIIe, LTMTS, & M FwMde m)
QUEDILIEDN Sp@ELD, EIEMILIMMEST, Lo IL|SHEmETLI
OLwmLeT LenemrSalsoTment, @miE, 24 eT6irm
o] ‘@ eTedrm OLIHLET LNemevorEesledT MG
amUmmEHeT  CHmemaumHer e,  iBH
GrISHH6d CHTEMEUEENEIT QIEHITLLIED N 6T60TS SH(HHH
FoLTG. CUDIUDMSET  H60fld 60T emLoLITeT
OSTLIMiEd  OBTSHSHMm6NTES  OGHBTEoTL HTGSLD,
QIEMTLLIGN MEHET 9 GTETEMLOAITS 92 eitem
GaMmaIEmeTs  OEmerSrHGar — Siedeg)
GBILTMTESHEILD EHSSHEVLD,

1.2.2 o6& &6T DHMID OFWIIIHLSS6T

DTS  6T6TLG OlFwmaan )
eDrmMUled 2 6Tem  WOTMEET D@D,

fFwWmEn_ M)

10-02-2020 19:54:30‘ ‘



| T T

OFILIGIHLIS 6T 6T6OTLIG) fFwMEn M)
QDI MEEG NI ILIILIGHLD LS IL|E6T Sb@SLD.

1.2.2.1 306y euemd 6LEVM 6T (IHSHH6T

flFWwMEm) QLI MEGS 601
ST(HSSIHSML_ DL & SITEU0TEVITLD:

(requires: b>=0)
(returns: a to the power of b)
let rec pow a b:=

if b=0 then 1

elsea *powb (a-1)
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(requires: b> 0)

(returns: a to the power of b )

let rec pow (a: int) (b: int) : int :=
if b=0 then 1
elsea *powb (a-1)

2 ommd D sre aenes @My (type
annotations) 6T &ILD GUIT &I, DL LILISSMSE6T
() Sedworergd G, OuTgans, Sbs
GMliyssmer  HID 6l (hefleomd,  erblevresfley,
HrevolLi) @eumenm Sisyiomesiiig) LS
eteflgl. (pedrblLisbeomDd HMD BleuerflliLiemLuwimesGe
SHIT6 IS EHEMEN 6T(L&IGEUMLD, 6TH S S SHTSHSH (LD
By el s Llmpd sl iLmid
Gurgl, &g S LIWEITENST@GL. SHie)
maH@ OaefllumLwns sroemes Sy
awgng Uomyps osldomwus  SHnpS
OFLIS NS LILIED)I6TET SHITEh BmE&@LD.
fFwWMEn mM  eumILMIILGSTMETeT OlSTLIflLieD,
&eoflg Lwerum_GLm(b 6ObHeSSD OasmesrL g,
aenrwemm let  eeorm  AmiygF  OlFmeoGeor(h
AIMYPEILGSSILGHNG. SiSHmers OSTLIDHS
fswmsa nleor LT  LOMID  iSEEDLLL
fFLEIBLSET LINE OFWaIHLMES ST
faid amiiunh= el Ung auws
BeueuoT(hid, HME PN OFLIMER NEDM CUEDIILINISHS
eflpioideormed let-&@L Ligleons let rec eredrm
LwetTLI(hSS Geueuor (b,

QFWN5n M) euenTWenDUledT ASTLIfluled:

Ilet recfn ala2...an:=k

Oni@ ‘fn’ ereTLG) 69(F Lo SpSLD. B &)
OlFILIM &Sl BILIEDT S GM&B@ID.
G@OUALWIT@GD. ‘al’ WSed ‘an’ euemr 2 6er
LD Ml&B6IT SIOTLYHSBBHEW6ITE GN&@ID
eflfluwugrabd. o’ aetugl  Sn&pHd
BFWwWmEa_levrmed rec e16Tm FMUILE Olamed GHeme,
B 60emevblLiealled Siema 6l (h eflL_evrmid.

10-02-2020 19:54:30‘ ‘



O
o

Sy

SEOTMETS ~ HTEET  MYPSHSI
flsmem@pD  OFLMSN M)  EIEDIILIMMES
Smerpmd BlFMEa ) eTedT M) BILILIT,

ThSHSIGST LTS, 2 eTefl_ LI’ eTevor
6MEMMLILIML 6T6T0T600TT SisD6VG G DL LILImL
ereuoTeooTT  6T60T  GIFTHB@D  T(hSHHISHML_6mL&
SITevoTGUILD,

(requires: x>=0)
let rec even x :=
x=0|| odd (x-1)
return ‘even’
(requires: x>=0)
let odd x :=
x<>0 && even (x-1)
return ‘odd’

QFWNH & M) EUDSHSH6I160T OSHMLIflwied
Xy
xI—>x2—>y

xl—>..>xn—>y

X Lmmd Y wrser OFwnsgs m)
DSHMETS GMIGE@EL. X — Yy  66rm
OFWMEn M euEDSIITETME X eImESUTeT
2emeflemLll 6Oumm Y cuensUfedr
BsuerlluTL smL& SHHLULN Sieiid, B FLowid
x1 = x2 - y 66T M OFWIMER_ ) EIMHELLITET G
Suevor(y 2 emef (b&Hemar Oumml, (PSeL
2 erefL 16T 6uemE X1° Db@LD, 0T TG
2 erefligeoT auem&®d X2 HSWL. B
S| OeuefluTL 14607 UM Y @S ID. X1 —>
... >xn > yuled n Siermesefler 2 smefL(
QUM X Db @G LD. OleuerfluTL 1q60T euEDS Y LD,

N
o

Sy

SiwaTHG OFWMn MISEHD static
QEDILMMILTGD. dynamic  O&FwWmHEn M)
UEmTILID MEBG6IT SHlsmLLLIT G,
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d 1.3 @ewLsib VS asweLB SIS0

6 OummeT (Object) OSUILISE 1quLI
fgweseflesr OFTGI] SOLWSD Sp@EL.
ThSHSIGST LTS, Wer elersdler el gma
SisgId Curg) Wer ceTé@ eaflidmg). g
ey eefllféng aeaTug  Seemevuiedsmev,
Blumme Grrse Hreomss tomfluisd, EemL (oD
eTEOTLIG| ST SHG) fEwman migerfler
eflenésmiagst (descriptions) @D, 6 LS
olLsnN® — BseW
SHETIYLILITS &aIMenmd BameuoTiq e Ceaueuor(hid.,

6L (PN

BLO& ThHHIGHM 16D, WleT eiemdma GLITed
BlFweLLIGLD eTgIeD turn_on() wmmId turn_off()
6T60T M fFWwMHEn_ M) QIEMITLLIGN MEMLLIE
fsmemymresGL.  XY,Z  6Fwmen misHmens
SLLMLLONS OSTeuTqhe@ED E 6@ LpeuTaiL
TYPE T (86emL(psld 6Tgloums EmHbSTanId) ulesr
LIGTOTL|S6M6TT 6UENISSL L MLILTS BlFIeOLI(hS SHieuB5

SO (WP&SH6 CBTE®HD Sbh@ELD.

BasGyw Sinfallumerg  Oeaefliym
BoLWeH5CHM(H DiGHeT 2 6Temsmlo [Hemed Sibg
SO YWaSMmBF OFIWEOLIHSHID OFedLIT (hL 6T
LIGTOTL|&B6m6NT 2_6mL_LLI GM(Lpsmm E6meuet S ml.

BILIT(H6IT 6T6OTLIG B TEHGS(LPEuTed
2 (HEUTSHSLILILL FT60T Mi[H SbELD.
Blsuerll 2_so&m@ blummerfledr smevorLHlsmeot

LIMTI6D& E6mL(PSLD eIl MISS ML,

SmLyYsd WOHmD OFWEOLHSSIHE0
Srenhsed  SmLBu  2emer  Gaumum(
eT6oT60TOl6U6DTIED,

SemL (a1 QFWELLI(B HSIFHD
69(Th BILIMBET (S II(LEET: )
OIS SR LqULI EUEDTLL MI&SLILIL (heTTer
TBL_Q)Lq EH6MEHEMILI L L_606ITHEMmENT
QDI MISE WS, HenmGaunmisma.
SH6EUTITEL SiUMEMM
9 euioTemLoUTl6D
OFULILS T 1qUIG)

8 606m6v,

fFwWmEn_ M)
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BaEG(W 6T6TLG LS MmId BLmmeT
eTeleuT ) OFLILLI(GSSLILL (b Hlemm CaummiiLIbSAmg
6TEOTLIENS BIFLLIEOLISHSIHE0 Sb@LD.

1.3.1 @emL(ps5F60r LIevoTL &6t

6(h  OLMmEmeT  (PmMWNTE 2 (HETSES

QIPRIGSNGLD SIS6060T
BFLOLI(HS SHISME@LD GaemauLLiTesT
BMLPSSMS BaTHEGW EUTLLY(h

GHLIGSDG.

BlF I M&0 MIESmETLI BILITTHEHSHE HEBILIL|6USH60T
eLp6VLD elumperfleor
LI6ToTL | S MIGB6METLLLD &L (HUIL(bGSS WS mE).

LIGBOTL|&H6MEITLLILD

SiFIfeBELD
T(bSGISSMLemL 6T(hS &I OSmeT@eurLD,

Smifledr CassHma

getSpeed

I N
required %O Pull Fuel
speed

ey L (D BUT Sibs Smfler 2.L1m
flFweoumhaEer UM SNEHHSS CeuevorigiLl
SiadILLdevsmev, Hifledr CasdHimad SH&LILbLSHS,
Sy  arflar aiflsliubsdeomw  (accelerator)
AWs5H Ao uestedL  AumeTT, ShIG
aiflslubsd aatug &M QL GhHSGSL
(SmpéEGh  Bunmen)  SubSISgsELD
SemL_Guiwimeot
SomLYsd pEWL. B0, DMYPSEGLD
BFumsnm Seaery Smnss  CausorhD
speed(70): 88! M SML(PSLIGSLD.

(SimYPSSILGHD  OLIMBET)

12 - Sl eUGSLIL SHevofleot] Sinflafliied
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2 " mons, smifler @WHSITD SieneSHa)
Geusmevsemend OFE M. erflolLmmsr, STH,
SiWPSsd WwHmId WereTmd SpSlme ShiG
QREOTOTS  G&ihgl, SpOMEMED 2 HTSHE),
ANSOTSHMS bIISHHENG. Sbd DimaTSHg
L AUGEMESEDL ST 61 b &bbI LIS
ESSILL(HeTeTg. D] GCausons ST
fsISSHSD SpTauonsd EmUUTT. EGenrTev,
BoLYassHmd OFwuLbSSSH0  Smba
ifl& g meusslLbhEmE.

M  eaflemowmer 2 STIe SHmes
SITETT6VMLD, BlBM(bSSLILL (heTer 3 fFwa|mHLS6len
GmUbS WLIHmUS STayLDd OFLMse NmME
BFWeOLI(HS SNenSHE SHeu6ufl,

letmin3xyz:=
ifx <y then
ifx<zthenxelsez
else
ify<zthenyelsez

d 1.4 Pure aswihHam miser

62Cr Lo &flwimesr SHONTL|THSHSHEM6IT
Ao Gurgl, &flwmer elmLmwd S
fFLmEnm pure BOFWMEN NSHT G
ThHSSHIGSHT LTS, SHawlls Oawmsn n sin(0)-er
eflemL eTIBILTSICL 0 SHESD. BT DiTSHHLD
eeTeuTOleUEIT M6, DB  DNeTHSHIHEMETE
fsmeor(h OFWwman NlemeoT 66MOlGIMH  (PHMLLLD
SimPsGD Curgl, 6z giflumer elmLsmu
TLIBILIM(Y GILD 6ILIMEOMLD, LomUT65T LI6ToT6mLI LOT MM
ol ehg elgomer  Oeaeflliym  mplyd
Beveoroed BmHHSTL Dibs OFWMEa m) pure
OFLMTn_MTELD.
6 6T(HS SIS HML DL SHIT60TSH

let square x

return: x * x

GuBeowjeter square OFWMEN M pure
BlFIWMEn 1) SbELD. eT6leTeT MTed 631 Lomlflimenr
2 emef 19 M@ CaumieSgmeLoment teueflufL smL&
BTG,
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Gamiun( &MiHS HETENDSHEDET pure
BlFWM&n MiEeT  OlsmevoT(bememer. 6T 6H
[H60T6MLD  6TEITEUTOlENGOTMTED, pure BOFWIMIa MTSH
B8msGL utwg, 6P ST HEHSEHL 6T
BlF I M&0 MIEDE LIGD HLDEISHET SienP&HESLELTS),
2 eoremouied  OLWIINSE — OFWmEn mismey
L6ioT(hlD 61 SL6MeY SeLPSHESLD BHemex oL (HBLD
goubAmg.

let i: = 0;
ifi <strlen (s) then
-- Do something which doesn't affect s
++i

88 8ussliubd Gurgl, 6B
Wemmud strlen (s) SiwsslLGHME. strlen
&5 L0 rsswrs s SN&HPNEFS s
GamaILbhAMG). strlen sTedrLIg pure OEFWLNE 1)
eIETMID, ‘Seml L ST LG IISSTLOEID
&mbane, strlen 5@ CHmaIsE DidsLomer
SievplisnL BEA (b, LL&Hme CT b WM
OsweLbSHSID. SFOmbg BMD  Osfiba
Blsmemeug Wwmhigeofled, strlen ereoTLg pure
fFWLMEn MTEGD,  ablerermmed,  OFWMEn M)
SieMmHeuTss 68 6( LomlemLLl eT(hS e blsmevor(h
SigamLl BSms sensdbIng. Sbs
fswmnaam Oeefl Heveraussded SmHE
2 graflemL.  T(hHGEHIS OBMTEMG. Sp6evTTED
LSBT LTMHNeISedsmen SHT SiemiL|d
wdliser  Oeefl  HemeTassHed b
LML L SHTGSLD,

N

&ully

pure  OFwWMmFa MM  WEHUTG
fgud Gurgl, ebS0aIT  Ldbaalmenad
OLILITE),

1.4.1 Impure Q&WMDHn MIS6T

fFLMEn MBS SHONTL|THSHSHEM6IT
SIIILITSBLITGID, fFLmEa pler 2 eT@ar 2 eiter
LrOWTeTdl Lds  almerasmen  amLbSHSIo,

B S UMSILITET OlFILIMEn mMm impure HFLMHa )
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T, 6 OFWMER M Db UMM
far@duier OeueflGw 2 emer LmHlEeT Sibevg)
OFWN&n MiEmeTE FTIHG SHHE eI6TH
Yo DYPSSL OUTWEID OFLNse n CT
ordAflures SWaeslubD 66T dam SWwemg)
ThSH&IGST LTS, random() eerédm ewils
BlFwMEan M 6GrLTSlflLimer SempliS8e HNISS
feusiBeu ) el Loment bleuerfluT (hesemen&s b1 (H&@LD.

let Random number
let a := random()
ifa > 10 then
return: a
else

return: 10

@®ni@, Random eeoiug impure
fFwungnm SHESWL. gberefley  EFHemenr
SmYPSGSD OlLMWg eeten ailenl SMLSSLD
6T60T (FFUIONS G ELLI6OTG).

1.4.2 uss ellemereyser (Impure
QFWIN Fn. MI&6IT)

fFwNEn M Saelsss555 Oaefliles
fsTLMIL &meEEh CuTg UHs lmereser
goUGbD et  Dinflefes6T. LML LI
@pr&sid Pure OFILN& MM 2 (HOTSHSMSTS
Sl g Heo sowmsefld impure
fswmsa meurs ol dhHnG. L&SS ey
orerg Gabh elmerells@D  OlFied  Sisdev,
eT6OTLINS [HemeuTeiled blmeTah, dlev FLowmIS6led
Si6me LILIEY)6TETSHT@LD.

QFwWhHsn NIHS aeuefluiled Lommlemwl
LOMD MISH6D

flswmsn mefleor  BeueflGw  omnflemiu
LIOMD  OFleg eeTug Usselsmenaiserfled
663T MM,

TS SISSM(H

fFwWmEn_ M)

10-02-2020 19:54:30‘ ‘



lety: =0

(int) inc (int) x

8H5 hswmae ) &hs OFwmen m|
SIOTLYTHSBSHEM6IT SIONTLYTHSBSHEW6I
LOTMMLD O\FILIT &, LOTMMLD B\EFLNL|LD,

Y=Y+
return (y)

BB saMUILILL T(HSSISSHTLLIG60, V-60T
Ay  OFwUMmsan) eudImmuier 2 eT@ar
LDTMIEISTED  6EDLILITEN S 6R6U01UT[H  (PEHMLLD
orod.  inc() OFwmen mMiefledr LSS eflememey
eTeTeurOleueITMTeL  Blewerflliym ompflwimesr  y’ 6o
ZIemL LTMHNISTESLD. Fov LSS cilsneTelsmen
SIOLILTEMD SHMeTLIS GTaflSHTOTSHTELD LMD
foo CuUIHEHs 55GHHITH SHSBGLD. HOG
Impure 6OFWMELN) 6HS DIETLHBSHEDETLD
T(hSH&IS OlEBmenenng), 6bg e dmiid
ST ) T6OTLIG)] 6([F (6060 Sinfl& MILLITELD.

BlBm(bebapLILL L ST H G
ThSSHIGST _(HHeT  WHMD  elerssmisafled
@mhg BID  pure  LOML  impure

flFwman misefleor  Camum en,  LNeTaimHLomm)

® GHITETOTEVITLD.

Pure Q5wWIH&n M) Impure
Q&FWINHFn M)

Pure Impure
BlFwMEn_m)iefer flFWwMEnmiefeor
SBLLN Sigyii b SHLLN Sigyiid
&I pHOfigd W& (pHflgd
SI6ITLHESHEMET SH6MML(HEBSHEM6IT
LT mI5Cs LTS &
SI6DLOILILD, SIGHEUTTEV, | SiEMLOLITG)
pure OFWMFaNle6T | iG6TEL, impure
1Bz OFLIMTa_nemeoT
SI6ML[HEBSHEMEITE e
B mevor(h SHONTL|THSHSHEM6ITE
SMYPSSTED ES I 0)
erLIBLIm &I B SMYPSHST6D
SmHLL el o B6usiGeummenr
LAIBL HemL_dH@LD SHmLd Sepici b
85 fhG LS5 1| SHenLSH@SLD.
e6me6IT6) SHEMEITILLD
B\ HT6UOTLY (H BB G,
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Brevor(h CoiI (W eTevorafledr LB
6218 6T 600T 606T0T 6001 (HLNGEBGSLD pure

BlFLIMEn_MIn6DT 6T(hH SHISBBITL LT HITE0TEVITLD,

letrecgcd a b :=
if b <> 0 then gcd b (a mod b) else return a;

Bleuerflus (b
ged 13 27;
-rint=1
gcd 20536 7826;
-rint=2

BB OlETh&ESLILL (e ‘ged’ eTerLIg)
flFwmEnmiefsr OLILT G0, Lrl ‘D’ 6T iy 0
G oI OFWmea n) Sermers TG
SmYPS5SI5 OFTeTEpd b wHmd (a mod b)
Sl @reorh
BlFwm&n meleer @ HmID D S& SEIILmS
HlsmeoTaled BB meTeD.

SHONTLYTHSBSHEW6IT ged

14.3 Q&WDH & MI6en6Y UweTU® SH
&BrmoBevevoriqed LEFBENH S &H6T 6T6dTm
feo6 ST55H60

QIGLILN60 LSS

GCrmileleveunTiq 6D LEGFTHASHEI 6T60TM LGS 6mIL

Beversfled  gafs. @6l

LEGSMHENEHET FLOLOM6EDT 6TEToTeu0TTS E([HBSHTEV,

S5 @renlh ameLd Gsibgl eeTmTas)

msUlar  HnSme LIHNEISHSTET  HIed

BIB 19\ (LP6m MEmLLL 2 ([HEITSHSILD, (pg6fled

ST SGID 68T HMSma Smevoriises Geuewor(hid.,

LIFGamHlulesr

6T6uoTEu0f I EMEBEMILILILD a,b,c LMNSH6emTa 61(hSH &I

LISS\0\6BTIT60T MITLD

660G LLIIT60T

sp6MBleUT(H EUDS

BsmeTGaumD, SiFHEImLW  OSTL&HS &L
wemmGuw A, Bommid C. a =Db ereruigy 2 emef(h
LI6ooTL| &L, B FH60r 2_6TerTL (b OleuerlluTL (hasasiment
BaMiy a =b = 0 wHmID c = A+B+C @i,
emienL W Blimed OB HlpmmsE
monochromatize ereorll  6lLifl_sombd, &6
monochromatize (a, b, ¢) eTeor @ LAL_6ormid.
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spelfleum(p SHSHINNeID, a MM b-edr

-- 2 gmefaer | : | a=A,b=B,c=C,a=b N . & Smib c-6iT
. DS 6060TM SDMEHIMGS! LOMMID C-60T LOGILIL
-- Olaeflu§mer | : | a=b=0,c=A+B+C 2odefsang. Ssperar  Sin  GRHA
@aflarm  &pnd Mool 2 B lepsmmuied BleliiLbS SIS
auensLmeT 68T eTevoTemenoTS;  GlGHTeTOTL monochromatize (a, b, ¢)
LEQFTHASHET FHHSHG CPSTOTG CINBHHGS
DIG6IT QIETITETSH6DS LOTMHMID, 6T(hS SIS LT, -2 sitef(apst | : [a=A,b=B,c=C,a=b
A, B, C =4, 4, 6, etesflev s 60T euiflemaiiment g -- bleuefluSasem | : | a=b=0,c=A+B+C
LedTexgHLom ml,
whilea >0
iteration a b c
a,b,c:=a-1,b-1, c+2
0 4 4 6 &by pMwsmm umieitores SGL
] 3 3 8 SeuoTLISSLILL(heIT6T G,
2 2 2 10
3 1 1 12
4 0 0 14
[ & b, c ;
@ a=b,a=A,b=B,c=C @

a,b,c:=a-1,b-1,c+2

False
a=b=0,c=A+B+C

SUblumwa Hired fipNlenmemll AFLLIMEa MiemeuLl LILGTLI(HSE 6T(LPSEVITLD.

let rec monochromatizea b c:=
ifa > 0 then
a, b c:=a-1, b-1, c+2
else
a:=0, b:=0,c:=a+b+c
return c
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- BFWmEn M) eerLg GOlpmmuiler 6H i@ @D, &I OLmOLTID 6 Mufliu Guilwsmm
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BFILMEn M) IEDILMMEE AIILLILIGLD LGILST SbHGSLD.

- Sl AMEEE& G awaid Gurg, fFwungam ammumnuied () SoLlsEssT
SIQSUILLDTETSHTSLD.

.« & BlUMmeT OFIL&E g BlFweLIM(bhSafler OSTGLIL SML(PSD SbhESLD. &5 LAY SHMESELL
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«  oCr wrglflumer B e mEsmer M@IILD CuTE), Sifllmer almLemiLs SHD OFLMa 0]
pure 6l&WMHEa_ ) eTerLILIHLD.,

- OFWDEL MES D6MHSSHMmT A@IILTS CUTSID, OFwMEa nlr 2 6mGem 2 6iTer LomMLLIT6T S|
® L& sllsmarelsmer aMLbSSHID. BbS ensE OFNga 1) impure OFWMHEn ) 6TeoTLILIEHLD. ®
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(8) SmL(sald (FF) O&T@LILmeT
8.

LN6oTeu(HLD 6T G BEML(PSSS6D euEdILIMISSBLILL L &L L smemassmen HenmGummisma?
(S1) Buwd SiemLoliL (&) Hred AL
(&) OFweLI(hSSIH0

(F) OGT@LILmeoT
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9. &Gr wrdlflumer By MM msmen OswNge NENG Siepiilermed siflwumer lmLemilS SmHD
BlFILIM S M) ETEIRIT 1) SHEMPSSLILI(HLD?

(&1) Impure OFWMTa ) (&) Partial FwmHEnm)
(&) Dynamic 0FwWmsa_m) (F) Pure 6l&WmH&n_m)
10. Semymessmer S@id Gurgl uss  dmetaiEmer  gOLGSSID OFWLMEN M eTeleT )
SiewP&SLILIHLD?
(&) impure OFWMHEa M) (&) Partial OlFWIMER_0)
(&) Dynamic l§wmeam) (F) Pure 6l§wWm&nm)
|U@£—%
ST S5 NeTTSHSHEHHGSL eflemLwiearf] (2 wll6eLevor)

1. &I6memTIHT6D 6T60TMITED 6T63T60T?

1hTevm&s Lo LflemiLis OILIT MG &) OFILIMEa 166 IMITLLIMIEESH6ILD.

X:=(78) 3607 eLp6evld Sinfleug| 6T6oT60T?

B (PSHSHMIILILD, OFWEOLI(HSSIHMEVILID CaumiLIbSHSIs.

LT60T6(h 6U6BTEUMMIENT 6T &) FTSHMTEUT B FLLIM e 1)) EUHITLLIHM LOMMILD 67 &) HM& LpMe OlFILIMEe_ )] CIEDILLIEDM

o » D

i) let rec sumxy:
returnx +y
ii) let disp :
print ‘welcome’
iii) let rec sum num:
if (num!=0) then return num + sum (num-1)
else

return num

ueH -8
ST S5 NeTTESEHHGS eflemLwierfl (3 wali6Levor)
l. OSSN0 LTS 16T WITEmeI?
strlen 63T pure BlFILIMEn_ )| 6T63T M) SiDLPSSLILIGE MG)I?

impure O&WMHEn M6 LSS elleneaTeser WTsneu? 61(hS SHISHTL(HL 6T 66TSHESH?

L

pure LMD impure OFLMSa MmN CoMILIGSSI®.

5. & fswmea e OeeflGw em wmflemw wrmpjleormed eTeTer  eflemeTeseT  FMLIGLD? 6(H
ThSESHHT(H  SHHS.

12 - Sl eUGSLIL SHevofleot] Sinflafliied
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ST S5 NeTTESEHHGSL eflemLwierfl (5 wal6Levor)
1.  BOIFIWIEYIHLISH6IT 6T63TMIT6D 6T6IT60T

(SN) FIelaImES E6V6VTDH DI6MLIHBSH6T

(Sb) SI6 CIMESLILIL 60T For G111 Si6TTLHEBS6IT 6flaurfl?
2. YetTeurmid Hlredled

letrecgedab :=
if b <> 0 then gcd b (a mod b) else return a

S1) OFIWMEa mefledr BILILIT

) HN&PNE OFILMEa 1) Fo M)

8) SieT &6 lsmevorL Lompilufledt BT

) BFILNEn MImeN SN&FLPNHEES imPSESLD M)

2 ) HN&FLPHF ML (PL46185E OlSTeuT(HEUHLD da N SpLEIMEMM 6T SIS,
3. puremmId impure OFLMSa M6 6T(HSSISSTL (HL6T 65leTEES .

® 4. SmL(PsLD MHMID OFWEOLI(HSSISHMED eT(hSSHISSML(HL 60T 6ileTsHS . @
REFERENCES

1. Data Structures and Algorithms in Python By Michael T.Goodrich, RobertoTamassia and
Michael H. Goldwasser.

2. Data Structure and Algorithmic Thinking in Python By Narasimha Karumanchi
https://www.python.org
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&M M6SleoT BIhIT& & il & 6iT
@nall UTLSmss SMMmLI6T,  LDmesrelIo6IT
SNMIEOSTeTEIS),

SimHawnrss S0 sl Lenwolml  Lfibg
B1SHIT6IT(6TH SH60.

SIHAULTSHS HI6) UMD

STeTSfI LMHMID SIHEUTSHSED SHI6) DS
BlFWeOLIHSSH6060 2_6Tem Geum M)MLOGEN.

@ememor (Pairs)-60T LiwesTLIM(

B (Hmelled HI6 SiHAUDTEHEBLD,

(-I 2.1 56 S(HEULNEHSHLD smjl@pasl.b-j

FI6| SiHAILTSSLD dEevuflel] Sinflaflwiedled
F&d) QMibS SHHSSHIHAUTGSLD. & HIeoiHmerT,
Hred @I L m OuTmeTTs SMbHS aIflE
NG, 2 FHTIERIONS QITSH6TD, blLieTSed
&6 GuTeTmeaumenm GuTed HTEmEVLD 6(H
BILTHETTSHE S(HGHEOMD, [HIeOFTSHT HlTed eTeeuT m)
OFweLbSIILGHSTMG  eTeTUmS UM
SeuemeoLiLL. Geueoriqul Sieufld Eevsmev, Sl
a6 SLIOILIMH6T 6TedTeor OlFiiIeedT MG 6T60T M)
SIS HHSTEO GLITGID,

Golurs  ue  Hreogser  FEbHLGHLD
fFwWeLL L SHm5 (Project) lFwedLIGSSID GUTE
88 WHHWLTETHTGD, BFIG fawed &L
faTUg  BIonessms GNsSEng. S
SiHAILDTEHDHSHI60 SW 2_minferiaser,
&@mpsmeniul Lifibg! BseTer sableums euflime
ardss CoHmaulsmen, DTS Dig &b
uetofluflsment OFUISMGI 6T60T M) SH(HI OlHTeEvOTL 6D
@GUITGILD.

12 - SpId UGLIL SHevoflest] Sinflaliied
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SII6Y SI(IHEULMEHSHLD

Si(HAILDTEBLD G
&o MIFMEVEMLOEDLL QIPHRIGE MG, (63(F HT6D Liew
BTG SH6MTSH WifléaliLbeag) go )
HemeuIT@LD) @ eTHGSPEHEST  BLITET MEme
SimHarss Hr6] amsulsr (“Abstract Data
Types,”(ADT)) 2 HeuenLoliLim@GLD.

(-l 2.2 &HI6] iHeUNHaler snemasaaeinj

SimHaUTSS Siey aemd (Abstract Data
type (ADT)) etebTLIg) BILITIHETEHEHESTET DS
(Sieveng BTHGW) WG, B OFLed
wduder @@Ly LMWL BFweLmbhserfler
BSTGLILITEL DL MISSLILGS MSI.

ADT ufledr euemILImIIL| 6T60T60T 6UEMEBILITEOT
BlFweoLmpser  Oaniu..  Geuetor(hid  6TeOT)
GMINGHTmE, Siemen  eTlLg  BlFWIEOLIL
Geuetor(pd eTeiTm @M LILI(beugledsmev, Eeme
SHII6SH6T HlemeuTeHSH 6D 6TEMEUIT )]
GaulEaELILbSOTMG 6TTCMT  SDibevgl  6THS
Opplwemmast O GeueoT(hd  6T6iTM
aflponGur GOl lIL(aSemen, &LmES
@ma OlFIOLHSSLILHSHEVm6D eTerTCel, E6n
SienLp&HEBMLD,
dlamismer  LOMSEH S TETaINmM

SHEULOTESLD 6607 1)

LG QPHIGLD OFIWEOPEDMEDIL Si(HEULDTEHESLD
eTeoT& G LD,

Beicens suemImMEssT, ADTS ereleumm)
2 mHeuem&SELILhSlsTme  eTaTGmT  SieDEV )]
eTeleuT)  BlFWeOLIT(h&EeT  emsmeT LA mB&T
60T ) GSUILILLIL(heuledsmen eTeiTLIME Braiser
gmeoreomd.  ADT emw LbGaum)  cusmeiied
fFweLbhSHeomd, 2 Gmyewriond List ADT
NN SmETSSILTL  LIGUed  Siebeog)
@r e @emewTédSlLl L LCIquied  blamer(h
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fFweLIbSSILLeomD, S&ICuTarCn ShsS
(Stack) ADT wmmidb eufeme ADT, List
LIWeTL(hSS OlFWeOLIHSSLILIL6OMLD,

6| HAUDTSSHD HD Sbd 2 0
umn) HlemeoTLILIEn S Wflgedlee mgl.
2 GUEOTLONS,  6HEUT LA WHMS LG
OFOSNGS, DGeT OuT) SWIHSTD eTe)euT )
SLL6MLOBSBLILIL L &) eT6oTG LUITS6T
ETEEUEDSLLITEOT BILTHL 6T B mevor (b
SwimflésaILL (heTerm g ereorGmm oafibal
maS5HMSs  Couemguidesme  LEWHS
eTeleuT) SWSsIL. Geustor(hd eTedTm  LUME
@mbared  GuUTGID, HIR  DiHAILDTEEMET
OFWeLIGSS, edHer (Constructor) LMD
OlF60&LIT (Selectors) 6T60T M) @evor(h
BFILIMEn MISE6T 2 (HEUTSSLILIL Geueuor(hid,

| 2.3 pé&d@er LHMID OFOELT ST
( (constructors and selectors)

S  OFWHEFLMIFHET  DiHEUDTESLD
S0 NS  SLL DS  LIeTLbHS M.
OFUSLT OFLMTa MIHHT SHEHEUDEHMET  SHIT6)
ausUledmHbh &l LMasNE LWeTLIGS DS,

ThSHSSM LTS, city 66rm 60
S(HAUDTEHS HI6Y IS 2 6T6TE] 6T60T DEISSHIH
Blsmer. City eteoTm OWLINHET BHISHSN6OT 6OILILIT,
SILsCreme  WwOMID FSiHsGremes LML
FHHEHMET  CFISHMHSBGL  city  e160TM
BluTHemeT 2 [HeuTes Lsiraumd fEmsn nnilsnesr
LILIGOTLI(HS SH60ILD,

city = makecity (name, lat, lon)

city Blunperfledr S&ee086meT LMEISNES
LN63Teu(HLD BlEFILIMEn MIG6mEIT LILGITLI(HSSEVLD.

o getname(city)
o getlat(city)
o getlon(city)

Gereuptd  Gumed  @Mlwemm, &
BHIHIBEHHE E6mLGLIITET OSHTMmEVSHITHMS
G600 S\ (HLD:
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distance(cityl, city2):
It1, 1g1 := getlat(cityl), getlon(city1l)
1t2, 1g2 := getlat(city2), getlon(city2)
return ((It1 - 1t2)**2 + (Ig1 - 1g2)**2))">

GMlpammuied,
distance(),getlat() wmmid getlon() Sp&emen

BoBev STEmLD

BFWM&n MiEHeT Sb@LD. It aarug s Crams
ommid lg ereTLg STHECIMSLD GNSHMG).
longitude. := eTeiTUEMS “assigned as” Sievevg
“becomes” er6orm)| QumTEAEHS Geuewor(hid.

It1, 1g1 := getlat(cityl), getlon(cityl)

@&smer It1 eeorug) getlat(cityl)eor
walureémg) wmmid Ig1 ererug getlont(cityl)
60T Lo ILTS M1, 61607 0)] Ul Geuevor(hid.

enrs fFWMEn MiHeT 6T6MEUIT )]
fFwLOLGSSILIGEMG  eeTLmE  OFfHg
Blamerer Geuetorgigledsmen, Eemg Geum eHEUT
BLO&ESTS  CIDILMSSHIOTENTT  66Tm  SHSH
Blsmemem Geuenor(bLD, LT HlFWM&n MISH6T 6TLILIG
fFweOLGSSILGSaTmg  ereoTug OS5 g)
S HES Geustorgiigledsns eeflaid Goum)
6(HRUTITED B 505 M8 MIS6T
ST M SSLILL &S Beuewor (bLD.

BB &memid Gnlmmuied, S
LMMID OIFEOSLTHMET S6MLLITEMLD SHiTevorGLITLD,
SEUTELTEHLIEN  OFWMn NIS6T  Si[HEIDTSHS
S0 QNG S L M&E  LWeTUhSma)
6T60TLIEMS [HITLD S iGeurid, GLoBev smemtd GLImeNlS
&@Dlpemmuied, cityuler BuT®mmeT 2 HaTSESLD
BFLMEn_ ), &S SpELD.

city = makecity(name, lat, lon)

@mi@ makecity(name, lat, lon) eretrm
&& ity eTEyID OLIMHEmET 2 HETSEGS M.

S0 SH(HEULTSHSLD
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(name, lat, lon) ----- > LI SteTHEUTS SNBSS

\)

make city ()

J

city

lat | lon

Fig 1 constructor

BlF6ELTT BlFILIMEn N)S6T SHHEESMET SH6) Sl HbE! flLMSNE LieTLhSADG). GG
ST Gnlsmmuiev,
o getname(city)
o getlat(city)
o getlon(city)
eTedTLIEmAY City eTenId BlLmefledlhibS SSeae086mer BLMMIS SHHLD EFSELT OFILIMHSn NISETTELD.

> LI SeTLHEUTS mﬁuq SieMHeITS Log‘,luq Si6MLHEUTS
SiLILGSE DS SiLILGSEDE SiLNLGE DS

® ®
getname () getlat () ‘ getlon () \

ULLD 2 BlF608LTTEH6IT

Sp&E HMID OFEOSLTSHEMET HHLLUTETD SHTEID BLOAYID 63(F T(HSSISHTL DL S SHITETEVILD,
--6T60T M GMUTL 6w @M eI SHemTas eTeor (Comments) 6T6uT eumelebasaiLd,

- - constructor

makepoint(x, y):
return x, y

- - selector

xcoord(point):
return point[0]

- -selector

ycoord(point):
return point[1]

12 - SpId UGLIL SHevoflest] Sinflaliied
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N
2

&oliy

e SIHAUDTEHSLD 6TEOTLIG)
SIHAILTEHS 6| &eord (Abstract Data Type
(ADT)), Sifelssiuuaubdng. &
& LHMID OFeSLTIENI6T STGLILITESLD.
&HH 6T, LGN HEHEUD GIET)IEESHEDET
Blsmeuor(h OILMEHET 2 (HEUTHELD, HFEOSLTT6N
speufleumn m HHeue0Sme OLTH6eHbS
Blum 2 FaEmGI.

2.4 elfswmn eeurseners
O&MetoT(h SI(HEULLNES FHIT6Y
UEMSHEMII 2_(THEUEMLOLIL Q\FILIG6D

FI6  JHAULTEHSHET — SigliLemL
Grpnésn, Hredmer  SimaIOTHS  SHIeied
BSWsHELDLY &L L mlILGTELD, DiHTaug), Hireded
FIUGEMET  LIWeTU(hSSHS Oamer@epd Gumg)
Simalump Hev 2asmiGmeT OFLIG OSHmerTem
QMLICIL|6T6 &I, Disng Ceusmemuiled smesTSfll ey
2 mauwes@D Gurgl Miredsr SeflliL@durs
auemTLLIEDT B Geueuor(hid,

N\

L

SOy
srerSfl.  Sre) 2 (HeausmLolife,
SimarSg OFwnge misefler aumILmMLD
0af b HHs Gaueuor(hid.

SimarsHg HISEHDd &M LGSHSHme
OBMTETYHSBGSLD. DHEUDTHS SIefer LT G
BFweLGL LGS LOHMD DiHLTSS SI6)
UDEEMIL AFWOLIGSSID Hev OFwmsn miserfler
fanT@Lliemu Osmeh SreTSfl 2 hHealmiolismL
QMILNGEGSL UGS eear &m Lifleusmen
OarETyBEGD. Obs HLUSmE Ufbs
OBTeTIS NS, S (M) ET6E00TSHEMENT MELLITEHLD
feo  OFWMEN MSEDHLET  GIGEIMDESESBLILL L
6T(hSGIESHITL_6ML &ITETT6VITLD,

T 5SHSHM(B:
ANAHPpm  eTEOTHET (PP  6T6v0TSH6 60T
fGLIGL. Sisne 6ol eTevorserfledr (LpEEIL
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SIEDEWT  QUTHEHLONS Dimdngl. 8/3 Siedevg)
19/23 @uimedtm 6fl&flg (W m) 6T6v0T SHEmAT LN60TEUTHLOM M)
ET(LPS6VMLD.

<TG >/< UG >

O8MTGE LHNID LGS bl eurhid
W erevoTeeiletr LD LI EeTTSL. EhS
Sreth UGHBEHD MASAHWPM  eTEITSHmET
gfures  seliusnEe vLwaTLGAME. WW
TEITSHEMET  QUGSHGSLD GUTG (P  6TevdT6wvfl60T
Sl60eolid Sibg GmImLLTeT Lilgeme  6Tevor
SenL_SS M.

8/3 =2.6666666666666665

ereoflemid, sflwmen emmuisd ey Wpml
eTeTEmeT @MILSNG OFTG), LGS Dbl
S eusTenLLLD & 6mewTih &) 61T (hébs Geueuor(hL.

BELMEn M) SHHSSSHHMmETS bsmer(,
Hredletr Hov LGS EemeT OFWVLI(HSSHIUSNS
PETEUTEHTS BMD 6(H HTedledT BFIEOS MmemeDT
GIDLIGSS|S bl meTarT (LPIGLLLD, HTLD, 6 eileSLpmI
eTeTemenT, OHTSSH LOHMID LGS 6Ol
SIMOSS (P  6T60TM  SH(H SIS0 T6TGeuLD,
B Gumerm, OsThHSSILLL  adswpmn
eTenoTeml M@ BD OFHTGSH MM LGSHmiL
GambolEheHs WGLD. GLaID  EeuTerL [T
LoMHMID BlFeVELIT6N BlETeT(HLD 6w mBeummevTLD,

&ded allsioyed HBABI er6OTN Fb
QMg 6Fuwed WHHomw LweTUbHSS  Hired
QIYIDLSEILGHOTNG. BTD EGI6UmT, 66
NAHWm eTeor eTeleuTn) SiwSHS Geuetor(hid
eTET@BMIT  DieD6VGI 6(H ESH6EUOTEOLIELT  LOMHMID
Bl  eTaeTy  OlFWeLIGSSLILBS ST ME
61607 )] [BITLD LIMT&5&5631606m60,

S
D’ &y

efleioLed FLIAHI eTOTUG WHTTSHSHD
M@ udleons HLOLIGBemaUTeT SiqliismLufsd
sflplusnN® amnu WYabILSTSLD.

S0 SH(HEULTSHSLD
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I a@5sssM_0:— eNfswmn ereorevnfleor ADT

- - constructor

rational(n, d)

- - selector

- - constructs a rational number with numerator n, denominator d

numer(x) = returns the numerator of rational number x

( denom(y) — returns the denominator of rational number y J

8uounwg), ddswn  eeraserler
BlFWeOLIM(h&6T OFESLITT BlFIIMEn MISET HILpLDT
LMMID LTEOTTLD BlGTevoT(HLD LOMMILD &H6v0T6IOL[TEL T

BlFILMEn_ ) Brrenenred Bl TetoT (LD
QDI MISS LGS M. Sh6uTIT6D
B&0FWMEn M)S6T EUEDIIL MISSLILIL6fl6D6m6v,

LG GHeme 6TedTeoToleN6IT M6, BGTGSH LoMHMILD
LGS 6mettt & &)l da L (b LS 160 2 HEITSHELD
PP MILITESLD,

BB STEMID SH6vOT6OLTELT6N DMMILD
flgesLiien  Olsmenr(h eNHSHWpM  6TEuTSHMENT
2 HeuemL&@SLD Gumedlds GlLpsmm
X,y:=8,3
rational(x,y)

numer(x)/denum(y)

- - output : 2.6666666666666665
[-I 2.5 Lists,Tuples |—]

SI6|  iHEUDTHSmET  60SIm(LpL6dT
BFIWELIGSS, soLSTe GLimeTm Glomiflasst GLT6
TE0ID Sal (h SiemldL QPHIGSHNS. e
edlsio  mmId  Bedsiv SpAILEIMMITED
2 HaSSLILIGS M. GUisvsme, el tlameor(h
o6l mab H1FILIOLI(HEH SH6VNLD.

2.5.1 List

List Sl GoHTmeusemer FGHIT
SiOLLILSSMSEG6T
Uflesiulymesn.  Satsrmeagsmer  List

armererfluiled

literal eeoT SiWPSSLLGHMG. List Lev

LI IL|SHemeI (eF:0):YG) SDwdiL e

12 - SpId UGLIL SHevoflest] Sinflaliied
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ETRIEIEDSILITEAID EHSHSHE0MD Siebe0g] LMBIM(H
60161L_ITEHaILD E\HESHEVITLD,

(b &ISSM(b List is [10, 20].

list-eor 2 misemer  &®  eupuied
SEISH6VMLD. (PSH60 6uLfl, DB LIGTLIHSSLILIGLD
LIGTLOL 61 Lo \hSH60. bpemmufed, list-eor
2 miyser iflésiIn (b, Simersgl 2 milL|&EnHo
Geum) BILILITSEHL6IT E6mEutT SSLILIBSMSI.

Ist := [10, 20]

X,y :=1Ist

BB SmEmId MhSSISHHM1G60, XU
oy 10 ereormd, Y ufledr wgly 20 ereor
LS AHSSLIL(HLD.

S evorLmd ewmuiled edlstoiqedr 2 miI 6T,
2 misst  Goiel  epeld  SigmislLbA ML
fFwLNGSMST  F&IT SIS SMSE@6T
BEM(beaLILL L HEGLD, 606l 60l L T6dsv GLITED
6060 G) Gamemeuisd 6 g
SiIoLISSMmW OSTLIHG euHD MmO
g1  SemLlE@N  edevgerr  LodlseaTTa
e1(bS &IS0EmemeLILI(heuglevsmev, LOMMTE (LPHSIL
Gamemeuuflerr 2 milienLl HILTES CiTey OFLILLD,

Ist[0]

10

Ist[1]

20

GwBe EmEMID  ET(HSSIGHHMLLGEMET
&6l (Pemmuisd set GLITeIT 1] SienL&E&E0MLD.
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Ist[(0, 10), (1, 20)] - where

/ N

B LI IFMET RETMTS EEMETTEEGLD
weomeoil  Pairs eerm Siewpse@mmb,  List
SiFsors  LWSTLUGSSILGD — (POMWTESLD,
et6or@e, List, Pairs 61607 1) Sismp&S& LGS M.

2.5.1.1 List eanetor® el&gpm) 6r6v0r & emer
2 _(HeuemLoLiL.

Gurels @Mlsmmuied, 0TS, LGS
AW &m W ereorsafledr Pairs 6lamenor(h
NS (L) 6T600T HEMET 2_([HEIEMLOESHEVITLD.

rational(n, d):

return [n, d]
numer(X):

return x[0]
denom(x):

return x[1]

2.5.2 Tuple

Pairs ef6tLg &m 506l LGHEmen
Gofls@ID SHevemal SHIa| ETTLMmES Hmeurssiled

Blsmemer  GeuewoT(hid. & GleuemiT SmCaum)
womaefled pairs Sne| DS 2 HENMLOLIEHL
umisGsmbd.  Wwed  eufl, List  Glamenr(
2 HEEDSSHE0 LMHMID EJevorLmbd eufl pairs
B1BT600T (b AU EIMLOHHED Sb@GLD.

tuple el6TUG — SHOLUILSSMSG6T
Bl m(hab L ILL (heTer BT LI I |SHemer
srmyerefluiied Lifléslnl1gme@LD. tuple eraTLg)
List GureTman@&id. mer Eresrgm@&Ld 2 6erm
Gaumur( 6T6T6UTO16DT MITED tuple-6d
OBThSSILLL 2 mIL|Emer LINHm  (PIGUTS),
Speormed  List-60 @LblLmmieTer 2 mliL|SHemer
LOTMM6VITLD,

(b &IBSM_(H colour= ('red’, 'blue’, 'Green')
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2.5.2.1 Tuple-em& Pair 2_(peuemoH560

nums := (1, 2)
nums[0]

1

nums|[1]

2

51 oL ISSH &Su®h, Guimeried
GaISSILL(HETET  SHIUSHMET  NMGSAUSNS
LWETU(GOS MG  oT6TUmE  SeueslldbEaiD,
SIeEeT  Lheoud &b euflmaliu (herersmen,
W36 2 M| nums[0] eTedT M EmevorLmd 2 mi'n |
nums|[ 1] eredr 1) SiswmisLILIHLD.

2.6 evLI&HFTOD HI6Y
SI(HEULLMTHSHLD ’_]

List 6y Si(HEUDTEESLD eLPEVLD [HlemeoTands
flgeomer OaT@IING Ouwfl 2 sadarmg
6T6OTLIMG [BMD  (peTeTans il emGermmid,
9 SHTTEWTLONG LOM6OLIT 6mLD6ooTL eflemeriuim1q6D,
UL SSMITSHET ILhESSID BIeT@ Hmiserfler
LICIQUImeD  SeuoTabmeutiicbds  Gauetor(hiD,  [HITEOTE
feusuGeum) LomlEEH&E@ (colorl, color2, color3,
MM color4) wrmmme Predict), er60Tm sMEDM
LompjlemiLt LILEDTLI(h&SS60MLD,

TbSGESM (h, Predict =['red’, 'blue, 'green’,

'green’]

List ueo eflpliing elumgpefleor LedGeum)
uGHsemer OLfl SigodliLiglevemev. Predict
womuiled  Briser  UGSSHemer olLfl
Gamalleme, i L aenemTenild  Oameuor(h
6961616 T SSlemennLiLd GlLimevLD.

Sty WSHAID HeHeomen ailaguisHed
6([F BLIT 6T(hS G101 TevoTL_IT6D, Sighled Lied 2 (HLILILG

2 HUILSEHLD
OLwifl (L 1qHEBE LD, (PS&6d BT, SemLd B,

Blurperfled, MO H G

SiemLILITETLD, LOl6TEOTEhEF6d 6(F [GLIMT  6blsTvL
B\ meuor(h @MIL6omib:

S0 SH(HEULTSHSLD
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person=['Padmashri’, 'Baskar’, '994-222-1234', 'compsci@gmail.com']

Speormed &1 GumetTm GSMuT (b 66361UTTH 2 (HLILIGILILD 6Temd & MlS&lermg! 6760t M) AeuarfliLemL LLimss
GMLILI606m6D,

5désmen  list LWETLHSSINSNGS LIMHMTS structure Sisnwlient (OOP AomPuisd &g

BTEG (P DieDLOLIL] 6T60T M) iDLPSSLILIGEMS)) Olemevor(h Liso 2 hLILLYG OILITBerfled Siementd gl 2 (HLIL|GB(EmLD

ALl CinGo (L fsm (bl (h eTaurid GLImedls @ ml(Losm memiL STewTaLD:

class Person:

creation( )

man

firstName :=

"o

lastName :=
id :: mon

email :=

"o

Person eTenid LGl SiT6) QIDESH6DLL LIL1iq6iled 2 (Hel6mLo&E60NLD.

Person — class name (multi part data representation)
ECIW —> function belonging to the new datatype
first Name
last Name — variable (field) beloging to the new
datatype

id
email

HedTaupLeIeTRINEmM main() OSMewTgHSEL

pl;:Person() 6]IJITLIT)6’]T Q@QII'I'B.':@L.D Hm_ﬁ’]g]].

firstName := " Padmashri '

-- firstName eed LoosHm& Padmashri 6T 60T
LHINHSSILGHS M.

lastName :="Baskar"

lastName eTenID LS5 S M@ Baskar ereor A SsLILIGE MG

id :="994-222-1234"

id eremID 0SS M@ 994-222-1234 erenr AN BHSSLILGH M S,

email="compsci@gmail.com" | email e@ID LWHHNG compsci@gmail.com  ereor

LHINBHSSILGSE MG

- - output of firstName : Padmashri

12 - SpId UGLIL SHevoflest] Sinflaliied
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BTEHGS (WP SLLDLOLL| 63(H BLIOT GMISELD LIed LG OLTHEHSE aI4ald aenrUmsSng). &5
UEDILIMILIL LI 6 616D GFT&HS| M), E 60 HLIT 6T6ITLIS) QIEDSUITELD. 6(F (P DL S60160T,
BT g wmilsmer 2 haimsaEeond, &bd dhHIHGHMIG60  Person 6e6TLg SToHGL Di6e060G)
AMSWTELW. pl eerug sSafllulL G&HE GNeHaTng. &6 SULT Osme(h L @GHaH6men
SImflése0mL, i gIGLITeDT M) EIE 60T @ (L6 BlBTeuT(h LI BILITHETESEMET 2_(HEUTEESEVILD,

B glumr, BTSEGW OSTLILMLL SHIeSmeTs bETer(h SI6 DiHITSSHSHMS 6T6l6lT )
UEDITILMIEGS MG 6T60T M) LIMTSBSMLD, 61 E0TSHES (LD 6T6TLIG SI6UE6meN oL (bLilsbeor g Ol&FiLIN&n NlsneoTiLD
SHETEDIL_60T Ol MEUITIYHEGSLD. E6leImE OlFILNEn M6, ETSHSWHNG SPLLIbSHme, erblereflsd Esmey
B eTE @ Wl SHIelEmerT eI E! OlFLEOLIHE M. eT(hSGIeET(h Person flummeflssr Sraigbemer THMLD
BFIIGED Di6L6VGI Dplile) OIFIISHE cTeaTGo), EEMEHGS P TS ST6 LMMID SiSHTeiledr L5 OlFweomHmid
BFLMEnMIEmaT BlETeuTL ASTESLILITGLD. (PETETSNS LIMTSHS 6T(hSSHISSML (b LoNMID elleTéeSSHl6r epevld
Si(HEULLTEHSLD 6T60TLIG)| FlSHSH60MEIT HT6USEEM6T 6T6rflIL (LPEDMUN6D MEBLLITEIT 256 E560T MGl 6T6ITLIEM S 26507 TEVITLD.

Therefore we can define a class as bundled data and the functions that work on that data.

From All the above example and explanation one can conclude the beauty of data abstraction is that
we can treat complex data in a very simple way.

AC=" Hemevrelled Q&MeETS

« o unmefler wesd SimHaTssD Sl amsiiar (ADT) Sieag SareE W OSMLT
I LoMHMID OSTLT OISFILIOLIT(HEEIT ELPEILD QIDTILMIESSLILI(HES M.

e ADT auemmienm, 6THHmail blFweoLm(haer AL, GeieuT(hid eTeTLIMS @GMSHESLD, Db6oTITeD
B &0 5WweOLIT(HEs6T eTeeuT M) FeOLIGSSLILIGHLD 66T M) @M LILI(Heugedemev.

« ADT SIeIS6T  [HemeTaussdled eeiaurm GHlEslLbSANg arCmm  fFwedLT(hSHemerT
HenmGsummid eulflpsmmamer GLLl(beagleosmev.

.« SEWTELISLIT OFILIMTa MISHET SH(HEILDTEESLD SI6) CIEDSHMLL 2 (HEUTE G 6T MG,

.+ BlFe0&LIT6N OlFWMEn NS6T ST6) ansUlelHbs S5a160856m6r LTL 6L (hés LILTLGHS S,

- anarsfll grey aenas (CDT's) Siebeog) 6oL daen ererfll &b SHdement OFLOLI(GSS 2 SHalema.

. SmpaTSEsD FIey ames (ADT'Ss) b SkHSHE! e OsweLbSSLILGSRTME! 6eTLms
SIS GI, DisEmHSS LML 2 T [Hlsmev LimTsne (LoMMID LILIGTLT(H) aILPHIGE ME).

- oneudfll Sirey eensuleT 2 HeenLol] HMWCILLL &), SbLEvTTed SiHAITSHED SHI6) cIenaUTeoT
2 (Heu6mLOLIL| SHpILILIL T,

o Pairs eTenId &H6vemex Siemioll], List Sievevg Tuples Olameuor(h 2 HaUTSSLILIGE ME).

o List Gamemey, FSHIT Sl LILjE@&ME@6T srmueTerfliumed LNfleasiu (b 2 mHeasmLo&sasLiLhi.

o List-60 2 6em 2 (plisemer EHeauflulsd Sismiseomd, (S0 euflpsnm, LG LA HSH60
(Wsmm LMWL EmevorLTd euflsmm 2 i G5OGS HLIL| OFWMaa Ml Sp@ELD.

« & LI ISHMET 660TMTS LNsweoTLILIg) GLITe 6T63T 1) SHHSLILI(HE MS)!.

«  L6d 2 L Blummerflerr LeOGauM) LGSHsemer lLfl List SienindiLigledsneo.

S0 SH(HEULTSHSLD
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« V °
| UGS -
sflunesr eflewLemw CoIHOSBSHI 6T(Q8IS (1 wéllieevor)

1. 6Teu(HLD 6THS OFIMER_ 1) SHHEUDTEHSLD SI6) CIMEEMIL 2 (HEUHLOSSL! LILITLIGES M ?
(&1) Constructors (&) Destructors (&) recursive (m)Nested
2. 96Teu(HLD 6THS OlFIWMEa M) S euem&UT6d E(HHS SHSHEUVSHEMEI LI 6L (H&@LD?
(&1) Constructors (&) Selectors (&) recursive (m)Nested
3. aufloaiLbSSII L 2 HULEGET LTMM&SEa U1 SHT6| &L L 6mLoLL]
(&) Built in (&) List (®) Tuple () Derived data
4. wrmm OFiw g aummefler OSTLT auflna
(&) Built in (&) List (&) Tuple () Derived data
5. 2 heusmioli] SIILL L ST 6I6Mmas 6TeIeIT M) SHLPSHSLILIGE MG,
(1) Built in datatype (&) Derived datatype
(®) Concrete datatype (FF) Abstract datatype
6. 2 el SINIILILILTS SI6) 16D T6)6T 1) SienP&SELILGA NS
(&) Built in datatype (&) Derived datatype
(&) Concrete datatype (Fr) Abstract datatype

7. VetTeumeuesTeumniled 6T Gl SHe0smeal SHemLoLIL?

(&) Pair (&) Triplet (&) single (FF) quadrat
8. & I ISEEmE 660TMTS LN6METOTLIL] 6THS DS SHHSLILIBE WS
(&) Pair (&) Triplet (®) single (FF) quadrat
9. etreumsucoreumnled 6T Lid 2 hLIL| BlLmpeifler LisvGeum) LiGSHsemar OLLfl Signiodesms?
(&1) Tuples (&) Lists (&) Classes (FF) quadrats
10. NetreurhsuetTEUMNIED 6T &)l BSHMEMEUSHEMET FHIT SHDLLILIEES M G6T meSH G 2 Helemoemei ?
(&1) Tuples (&) Lists (&) Classes (FF) quadrats
LSS -2
ST S5 NeTTESEHHGW eflemLwierf] (2 wall16eLevor)

1. &6 SHEUDOTSHSLD QIHS 6T60TMITEV 6T63T60T ¢

2. p&SseT OHNID OssLTST CaumiLimh SHb.

12 - SpId UGLIL SHevoflest] Sinflaliied
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3. Pair ereoTmmed er6tTeut? 61(hSEHISHHML_(h S(H..
4. List eT60rmmev 6160T60T? 6T(hSSHIBSHML(h SH(HSH

5. Tuple eTedTmmeD 6T60T60T? 6T(HSHHSHM(H H(TH.

LSS -8

ST 55 NeTTSHSEHHGSL eflemLwiearf] (3 wallieevor)
1. smerdlfl Srey aiemas LMHMID Si[HEILTESELD SHIe] eImd CaumiLibhSSIs.
2. Hired eugensmLoLiNed LNsdTLMMUILIGLD LSS 6T SI? IWSSEMLL DTN,
3. Uetreumeuesteumnfled 61l constructors and selectors 6767 ) SiEHLLLITEATLD STEUOTEILD?

(a) N1=number() (b) accetnum(nl) (c) displaynum(n1)

(d) eval(a/b) (e) x,y= makeslope (m), makeslope(n)

(£) display()
4. list 2_6Tem 2_ LSBT SiemIELd LIdGaN) euflpedMEs6TT WemeN? 6T(hSSHISHTL(H SH(H>.

5. Wetreumeueoreumnfled e1g List, Tuple ommid 6@ (class) 6o SiemLLIT6ILD SHiTevors.

(a) arr [1, 2, 34] (b) arr (1, 2, 34) (c) student [rno, name, mark]
(d) day= (‘sun; ‘mon, ‘tue; ‘wed’) (e) x=[2, 5, 6.5, [5, 6], 8.2]
® (f) employee [eno, ename, esal, eaddress] ®
| UGS H -
ST S5 NeTTSESEHHGSL eflewmLwierf] (5 wll6Levor)

1. 56 SiHEUDTESLD 6T6)6T M) FWIEOLI(HSSITL 6T(HS SISSTL (HL 6T 66TSHES.
2. List ereormmeD etedrenr? eredr List, Pairs ereor m) Sisnp&asLiLbhemal. T(bhS gL (st eflaufl,

3. LI6d 2 LI BILIMHEMET 6T6M6UT M) TG 6T(hS GBS (HL6IT 65leTSHS.

Reference Books
1. Data structure and algorithmic thinking with python by narasimha karumanchi
2. sign and analysis of algorithms by s sridhar
3. Data Structures and Algorithms in Python by Goodrich, Tamassia & Goldwasser
4

https://www.tutorialspoint.com

@ BI6)| DIHAIDTEHBDLD
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umLL 3
3160 A

&M M6SletT BrhITé & il & 6iT
@nal uTLILu@GSmius SmmLIesr LOmesTlTa6IT
SiibGis OlBmeTeaug),
auemrblLevsmevsmLL LM Lifib & BlsmerTemed
o LEGB aflglenw BenL(WemmiiLi(bhs Si&60

far@dser (Modules) ump) yfibg
BlGBITETETED

Breorss  Glompluled S\ )& S60l60T

&L (HULmemL AlFweom&sid LmmMlSinlse,

d 3.1 smlwsb—

Q6MTOILLIEOEMED eT6OTLIG) LD M1&H6IT,
SI6MLYHEBSET LMMID fFwmenmiserleor
SigmlievenLl Blrededr e LGSl SmhHal
LHOYTH UGHEG GUILUSTSDL. DASTaIGI,
Hpedledr GBS LG  Digmis  DiedevG)
LWTU(hSS (PWLD  6TeTLMSS  GMSS M.
OuTgleuTss, Hredlsd auemMLMIESLILL L 661616
omaliyd  WWSeTTall  aIIOLIELEDEVEMILIE
O1S5TEvoT (HETEIT6DT, 6([H (LPEDM EUEHITLLMIESLILIL L T6D,
1Hme0l6dT 663 (T LIGSILLD Dih& LoTlemiLl 16w
YWD,  Speormed, RGT 6 CUDIILIDMEEET
omflsefler semrolilcisnen 2 L LihSEng Hmbs
afipon b, S0 aAiumms alswrs
fFwWmen M@ 2-61G6m 2_6Ter LOMS6rfled erMLIGLD
LTOHMRISET OFLNGe NeISES OeafllGW  6mbhs
LOTHMSMSID THLGSSHTSI.

d 3.2 wnhuler euemzaweemen

Hreorss Blomplufled 2 emer Lommserfleor
Q6MTOILLICOEMEVEMLLI S &l BlSBTETEIHMNES
maflemerst LM OSFHE OETeTEHHED SieudLD,
(PSAWIDTSH, SmaIET HeneTals ey 2 6Ter

12 - SpId UGLIL SHevoflest] Sinflaliied
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6 Blummerflenr aauflur@d. (SoiiyssT (S1)
&L (h&6T) 6MH OLTHEHSS 6 Lmalemw : =
&MLeT SHSSHIoEUTE rplybd BLMkHEHLD
RETOTEL LNmeSSLILGAMG.  RTHISG
GMLILL oTlEEHEE LHIILGEET EHEES (LPIQLLLD
(Map).

N\

g

&oiiy
LomnflufledT GILILIGDIT 6(TF BILIM(H (L6
Hemenorés@o  OlFwedpsmmBu Gl
(Mapping) ereoriLo, : = ereorm GSMUTH
fswe@n Hireonss  Awmfuled mni
LMY Ourmmer = (FWsSSM) (Map)
8rsAng! /

Bireon&as Blomifl @ maIBLITedT M
SiemerS gl GliImisemenyd namespaces 2L 6T
SHEUOT SHTe00 1B M.
orpfufleor  Olweny  Bum@penLer Gl

namespaces  6T60TLIG)

OIFIIEIHMSBTET  OBTETHEVGTTSLID,  E)6MEUSBEN6IT
Dictionary, lgmmsemens 6lsmenr List ommid
SiGMBITE0T SATSHSHBISHETTSHAULD (S SI
Bz meiTemevmid, Dictionary-6d ITTSHMSSHET SighedT
DT SHSMHISEHLEDID, OILILITEH6T BILITTHETESEHLEDILD
(name:=object) Gull BlFLIILL (heTemenr, &I
Braiser Gaiey OIS OILILITTEL BILITHEMET iemw)is
SIWLHSHMG. LNTOUHD THSSHSSMLIG60 a
6TEOTLIGI 5 6T60TM (LP(P 6TevoTemL 60T (LPpeHedlsd GLoL
falwuiuGEng. Sh@ a ereTug Lomnufer
BlLLIT, (L eTevor LI 5 eTeaTLIG BILIMBEMT LD,
Jetreory, a eledTUG b-60 @HSSLILBSME.
Sigmeug), b eTeTLIgl a-60 2 66 SNBS (PP 6Tevor
LAILTS MG

Guoln i
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Mapping
a]/\
5
-

BB fsMhEEILL(heTer Fanmigerlsd

&lev LLTHMSMS EBLY CUHLOM M) SHTesorGLITLD,

l.a:=5

2.b:=a

3.a:=3

Siger Im@ a-6or wFHemL 3 eTeur

rmpilermed OBML_&& [Areof b-6or LD 3 ereor
DTMID 6T63T M| SHHSIOUTT. Dbeormed, b-6dr &I
SNOLTPGID 5 eTedTm (PP 6Tewor LG ILTSHGe
B &G ID. a-60r NI L (HBL 3 6T6dTMm (L(LP 6T6ToT
LT LTMHmLD OLMNHEBGSLD.
a-afletT oGl Imu ommmliL L9m @ GLorn ki

- 3

\/

Lomafluflesr  euemITOLIEDEMED  ETEITLIG Dig
&Pwemmuied i@ LeolubhAnCsT Sisvevg
STeTLLGAMCHT SiHSL LGSILUTESD, D
SIWSUSNS 6HS (6OTO6OTITL 6mL_LLLD
LweTL(hS® Geveoriql  Sieudflsledsmev. 6
TbSHIESM (b,

1. Disp():
2. a:=7

‘ ‘ Chapter 3.indd 23

a-alledr LFOL GMl(WPOMEE OB
SmeT 158 (WHLGLGUTE Hred “name @’ is not
defined” ereorm Llemps OsLHlemi Mauefluiihid.
arbleoteuflev, Lomnilufledr eurmpHmeT @S n(Lpsmmuileor
Sndamr wLIGHEL BGDL Q@  om
&Dlpemmuiled LwiesTLGLD CHICL SiHenEmL LI
eumpmbme 'Life time' eTeorILI(pHLD.
d 3.3 LEGB aldlpsmm

UEDTBILIEDEMED 6T6OTLIG & fllimenT LogiemL
umesnsTes  brEsT  6bhs  euflmaulied
Blum@hEBLer Map Glainuci Geuenor(hLd eT6ITLIENS
DIUNSHNS. SCY Osmbé s L el
(S S HML_6mL_& HTesorGLIMLD,

1. x:='outer x variable'
2. display():
3. x:='Inner x variable'
4. printx
5. display()

BLoBe02_6iTer a_MMIGHEmET ELISEGLDELITS)
gmm (4) womod (5) WeTeumHDd elmLemiLs
ST SHS MG,
eeueflui®

outer x variable

inner x variable

GG 2s6mem  FaMmISET  OleueGaum)
Oeuelluibxemend HmHEmE. eblereflsd, wm x
eT60TLIG) Bl6ueGeum) euemIblLILEmEVSHETI6L 2 6iT6IT S,
seeoT)  display () eteTm OFWMEN MIQISES
2 6T@emd, LOMOIMMEDT M) Sigedr Goed daMNIEYID
2 erengl. ‘Outer x Variable’ eteorm L), x
eT60TLIG) OlFIIMEnmisfledr ausmLEmMEE Meuarfluded
SigisLILI(HLGLITG) Aevefluii LG MGl Speormed
display ( ) 6swmenm Swssiuboeurs),
“innerx Variable” sreor mLogi SiFSL LGS MG
88 0FWwmsa 1) CIDILMMESEGHT 2 6T6T X-60T
LA ILITGSLD, GG OB (hebBLILIL (heiTerm
(b SISBML 16D, 6 o) 6ThS
auenIbllesmeouied  eThSGHIS  BsmereriiL
GeuetoT(hid eTEITLIENS Someflss 6 eldWsmm
WesrummUILI(heeD S &B6u0flS Gie Ol T6ITeIT (WY M E)l.

Q6MTOILIEDEMED
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LEGB &g euemmbliiedemev GaLli Geuevorgl (Scope resolution) auflmsemws iiomeflsaL
LI6ATLI(& MG, uemblLLIEOEmEVS6TL 60T uHLOM MILIGIHlemev (psmmuTed L 1quiedl Ui (heirermeor. (ALIfugedlmb S

SAmlwig)

2 emememio Local(L)

fswMEe 1) / SerEEGWaNE 2-6TC6T auemILLMIESLILIL L D6y

@menrsaL UL Enclosed(E)

L96dTEuT60M6TT BlEFILIMER MG EHEEET CUEDIILINSSLILIL L 6mal

wwserei Global(G)

GLoevrblsmeoileh euemILINSELILIL L 6mE)

9 emarflemeribg Built-in (B)

2 serflsmenrihg OlFIIMEn MiSH6fled (o migsT) 2_6Ter (LpedTeoTGr
QDI MISSLILL L BILILITSETTELD,

N

9 eerflemennribs (BUILT-IN)

~

/@@g;ars)ﬁ]w (GLOBAL) \

S GSSHLIL L
(ENCLOSED)

9 GTETEmLD
(LOCAL)

N 2

d 3.4 wrhuier euemTawEme QuEDSSHET

4 EUEMELLITEIT 6UEMIOILICOEHEVE6IT 2_6TTEITEIT, SieUMEMM 6260T MEUTLI6IT 6960T MITEHE SiTevoT GLITLD.

3.4.1 2 _emememio euemIElILIemed (Local Scope)

2 6iTememLD  EUEMIOILIGIEMED, BLLUL| BOFWMFa 6D IDIUMNISSIL L  LTNHmeTsS GM&SESLD.
BlFWM&n M), TUOLTPGID mailufler LT (WSHedled Digedr 2 6mememio cusmIillcdemevUTed LimTemauui(hid
g amroiLcdsmeouisd @evemevblisarmmed L (HGW 6laefl  amrblicemeuTed GFrHE@ID. &b
6T(hSGIESML_6mL SiTevor GLIMLD.

1. Disp():

2. a=7
3. printa
4. Disp()

QPprbimed Bimedletr Bleueflus (G

7

12 - SpId UGLIL SHevoflest] Sinflaliied

‘ ‘ Chapter 3.indd 24

30-01-2020 19:11:47‘ ‘



BGev 2 siTem @Ml(pemmeniL SWe@ELGUTEI, M a ereTugl 7 eTerm gl teaeflulibhEmal.
erbleareufled, & &I 2_6TememLo auEMITOILIEOEMEVLT6D eremILIMIESBSLILIL (H, DhIBHBI MESLLILIGHME.

3.4.2 psermeilll 61enTEILIEEDED

Hpedledr SiweTHG OFWMEn MSBEHSGSLD OeueflG Sinflelldsiul L wrMser Wesermeiil
LOTMI&61T 6T6OTLILI(HLD. SiSBMeUG, (PLPS6TmeiiL Lomaemen Hlredledr Sisment S &) OFN&a Mg EhHeE 2L L|m(LpLD,
Bleuarfiimpd Siemiss (LPIQULID. L6dTeUHLD 6T(h&S SHISHESHTL 68 SMevorGLIMLD,

1.a:=10 W(PHITe hiredleor bleuerluT(h
2. Disp(): /a:=10 N\ 7

3. a=7 10

4. printa Disp ():

5. Disp() - printa %

6. print a

BB 26mer GMlwsmmuisd disp () eTeirm OFWMSa 1) SWPSSILGOECUTSI, DiGHeI6T
UEDIILIMISSLILLIGHEGLD i a, 7 66t m Lodllieny teefluibi, ererT &g 10 et m ogienL teuefluipHo
erbleareufled a eT6drm Lomnil (P S6TmefliLI 6uEMITOILEDEMEVLIT6D EIEMITLIMISESLILIL (HETENT Sl

3.4.3. SWLGHLILLL 6UEDTELIEDEDE)

SimerS gl Hreonss OomflseEnd LisTereomsr OFLNge Ni&GmeTd OsT(héEs il mer.
6(h OlFWMmsn e (uflpsmm) 2 666 LMOIMTH OELMae 1) SMLSSLILLGHHSHTED Dig) LedTevTevmeoT
Q&WH&n M| 6T6TLILIGL. LHEODNIH OFWLDEnD 6CUEDTWEDDENI, HETEOIET CIHTTOIL 6D 6leuerf]
QFWINHsn Blen)6T a5 Lonm Siflelsa&LLLL e, 2_eTaFWwDsn DreTs), eeuefl a&FuwInInmlenieT 2_eTer
psener SIS (Wiqwb. &G, SImLSSLILLL 6UeDTELLIn6) eTeoTLILIBLD.

HTeLBILILITILY 6060 &) OSTGSLILITET 63 Hlmedled Lomnflemi G5HLOILIMWE Dig (PSH606D 2_6TeTemio
ausnbliLevsmevLiled GH(bHLD. LiedTenT SismL &Ll L asnrbliisdsneouiled G bd. LI6ITaIHLD 6T(hS ST mL

&ITeuorGLIMLD.
1. Disp(): WPHITe Blimedleor Bleuerlus(h
2. a:=10 s ™ 10
3. Displ(): )
4. printa o
5. Displ() Bl )
6. printa Sl
7. Disp() \ 0 /

@ QUEDIOILLIGIHED

| T T ® . T ||
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BB @M L aThSESsM 160 Displ () ereorm OlFwmaa m Disp () ereorm OlFwmaaplenisi

QUEDILIMIBSLILL (heTemgl. ‘@ ereorm Lomm)l Disp () eT6orm OlFWIME0_eBI6T DI MISSLILL G HBSTEID Disp
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color:= Red
mycolor():
b:=Blue
myfavcolor():
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printcolor, b, g
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mycolor()

print color
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QUEDSLLITET BlFLIOLIT(HSBEHSHGSD & LIedTLI(bHLD,
05fibCsT, OigflumoGeom BT SisotmmL eurpefled
6w OpMlpenmEBsmerT LeTLNMIEAGMITLD, SiGTeug),
USSELmLLTD LSHSHEmISHmeT DibhSESag), 60
BLS5MF JMLASNENS L0Gs GOMbHS ST
2 qTeM  LMDSEMISG — HevorLMleug), SieTmTL
O FUIEISHEM6ITS S L1060, GHIIE&GS
SWMITGSSED LHMID Liev, TS HIeTSHs
BlomflsEhd SqlLmL. SMIWPsmm S L smLoLismL
LIES\T&bl60T M6DT 6T6OTLIEME [HITLD SANNBeUMLD, SIS Teul,
HUbSmeTEHeT,  SGpnHseT  Spalwememmll
LIweTL(h S 0B Ml(Lpem mEBEmET 6T(LPS6VMLD,
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(wemmwwimerr OBMlwemm edTeuHd LLD 4.1 6d
e SalILL (heTerg). AeTeumd LLD 4.1 6

SHTeuoTL IS SLILL (HETTEN ).
-
9 eierf(h BFiLI6D Bleuerflus(h

uLLD 4.1 lumgleumeot HiTeL6IHlemm

T (B 5SHHHT_H
S SWMfl&@Ld (PEDMEMILI
ThSHSIGSMTL LTS Crré@& s, SMIemiLl

SWflliuedN@ NeTeumHD  OIUTHETS6T Lo
GaemaulILI(haleoT mevT, HevoTevelly, LITeL HMLISS&IT6T,
FiSaE6mI. &b OLITHETSETTET S 61bM)Lpsm muest
2 et (hH6MMGLD. 6 LeTT &Ml Swmilsse
eTeoTLIgH) B1FLIED (process) Sy@ Lo, getr feuefluih
&M Sp&LD.
&Ml swnflgsedleor agwewenm (procedure)
LledTeupLomm:
l. b Seoersded  smisgmener
(bS5 O TeTemayLDd
2.  geuoTentemr Sl & SmiSGmeT 2 erer
&levoTeuor HH60 261 MHMEULD
3. SimG alg SL D
4. LIMEDEY Gl MEHSRID
5. SLM&SUULL  UMEIL 6T  ST&HS6emI
oMM  eugsligw  smiw  2ampl
H60SHHEULD
6. &mismw Libemfled 2sumpnfl euLprisaID
ens QIEMSLLITEOT BlFLLI(LpEmMEDLL
OBMlWwsmm  epeld 2 (HeuTEEEMD,  eTeurGey,
BIB M(LPE MILITEDT G, 62(H OlFILIEMEL BIFIIGI (PIYEHS
Goemeuumer  LgULquITeT  QuflpEmMESmET
BlsmeuTigHEES MG IATeHEE HImed 2 (HeuTes
88 2 FaEng.

uinHd: e erevuretofledr eUT&HSLD (square)

&eoo1(BLIg S8 G607 eflemLemwl

12 - SpId UGLIL SHevoflest] Sinflaliied
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sneoordllugnHasnenr  [HIed  OBMl(PemMmem
T(REIS.
1Alm6v 616 l(Lpem MEmLLI LT60T 6(THLOM )] S5IT6T0T GOMLD,

Ligrilemev 1 — BlFIWIemeD OIGTLBISAID (start the
process)

Ligrhlemed 2 — x-60r ogiemLl 2 emerfleyd (get the
input x)

LIgHlemed 3 — X- 60T QIISIHMEH HeooTHEIL,
2emefll L. DL OLBHSHUD BTG,
(calculate the square by multiplying the input
value ie., square <« x* x)

Ligrhlsmev 4 — BleuerfluiL smL Sinfleflésaib (display
the result square)

Lighlemev 5 — HIMIS &I (stop)

BB N\(emMLLITEDT &) OB m(heaBILL L
HEs06G STSTET  alYamLESSEILGSA DS
0 SEEeTeaTg) aTMnG GomulL afsefle
Sial STEULILLEMD, 6F HEBMGES L6
BIB 19 (LPED MEBEMET 2_(ThEUTEHEEVITLD, D606V, LIHEILD
BILIMHSSLOMeDT 660T6MM BIFIIVLITL G MN@S T(HS SIS
Blmeer Gauewor(bid.,

2 _isEhsdGS OSHuon? )
5G&H amipgy 26meflyNG
aHILUMTSHS OevefluS oL  O&BT(HEH @D

fipnlpsmmG "Bired apmenm Siey
ksrsdrﬂu(bfo.

4.1.3. apP(wernEGSD, HISHGSD 2 6Ter
Geupun®

applenn 1Bimed

fEHEmen 176D 6T6OTLIG
SI&ESTHTS Sies | Hreorssoiomluisd
2 saiémGI LMHMID 6B olpem musor
HTenIL6d7 BleuerfliILImLm LD,

G 1q([HES6VMLD,
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OFWEOLIHSSLILIHLD &L_L_emLoLL| [Ared

WPsmm LHMID SieW)S(PEOM

GULGEUEMLOLIL| HIL LILD Si6vEVG) BILIMHET

SpARIMEmM Crré@ Hreresd

OILIT M5 & & S 6mevT SIS (LPEHMEDLLI

QIMSLILI(HSHEVIID, LweTLI(hS S &5 6menT
OFWEOLI(HSS (LPIQLLLD,

OB MNP WSS GaHNHOGHHSBBLIL L

GO L BlomLflufled @i

algwemmasei SL_L_606IT

LT G| Sh60TTED SO IL|BEMETE

&ev blaBImevor(h HTeneV

ST (HSe0SHEm6T 6T(LDSH6VITLD,

1NeTLIM M GevevoT(hib.

Gumed @Hlypemmeni | HTEUTSES OlMHES

RS5HHEGI &S l&albd GMiI_&

6Th & SefiLIBILITn) SNESSNS [HT6d

BlomiHued 853 Gaueut (hib.

@e6voT(HLOMETTTEYILD

H\FILI6OLI(HSSHE0ITLD

S L susmevor 4. 1 Opplpenm Vs.Hlired

4.1.4. apMl(wenm LGLILMLEY

evofleoll  eueMEIHET  QUMDLIGSEGL L L G,
GBI LMHMIDEL 585 E&H6056M6ITLILIGTLI(HS SI6SH60T
epeod  [Amed  pMlwenmuiledr  BlFLIEdS MedT
QDL MISSLILGH DS,

FOUBSLILIL L Le0Geum)
OlFIIGOLIT(hSH(6THEMLLLI [SYIN: %3 CrrsGsn
OB Nl(Pem M LIGLILIMLIE OISTLTL{6mLLLIG). 62631616
OFWIOLITLIgMBTS  OFIWIEOLIGSSLILIHLD  SHevoflesf]

&L_L_emeraserleor 6T6U0T 600156 eLp6LD
O\FULIGOLITL 19 60T SukiE Gmid
QDI MISS LGS M.

OB l(pemm LIGLILIMILeY LM MILD

BlF L0 60T LSS 1T (hBemer ETevoT(h L L BISHETTS
1Nfl&&60mLD,

1. (edreoTmllLy (Priori Estimates)
AN GED) 88  pmpsmmuies
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Gam_um’(h 6OFwedmer — UGLILMLG)
@, Oeuefliym snrenflsemer gmmis
Blsmeorh Omemmuilesr 6GlFwed FHmedr
SieTSFLILGHE S,

2.  Uetrevflu (Posteriori testing) G&ngemeor:
88 0FWweLH M6 Si6mefl(hFHeD D@L, ObS
u@LUMileed 9 euoTemlolITeDT  Lj6iTerf]
efleunmigsemTe EniGL GbILd LMD HTed
fppsmm HeomGanm CaemauliLi(hd &L LD
AWl GaafleslILbhAng).

2 _hisEhsGSH 6sfluon?
6  Opmlwpsomuiesr  LeOGCaM)
2 emef(h Siemeussmer Gor LMMID SL
Hsaeomefler  wANIIbaug  ObMpsmm
w@ﬂurru'_lrm NG

[-I 4.2 epPuennuler &&H6) 5

ahSHGBSM LIS, A 6pMwodm, n
2 grafl (h orefer SieTaurs, SmUler A 6T
flFweodmenesr @newor(h (PSHEIL Smrevolleemenr
(time) Gmmd wLHMD LD SpSlweme
SiorefisSngl.

Gmob &nmrevofll - OBMPONES OLTHSSHE
S QW (PSS tgweoLIT(haserlear
6T600T 6001 |E56MEH6MLLI  6T6T0T 600)/62 60T
eeold GHID SisTeil LI mal,

aflenEILTS LD BBl
Wemmuleleer BILITHSSmisserleor
6T600T600f 16

@Langeoofl  (space) - OpPlponsd

Gamaliubd e FsuF
[Bl6menTeH BL5mS
SHETHH (UG oD B
SierailL ILhAmE.  OpMiwsmm
f(n)-eor HobHEOMETG, SDigl n
Sienefleomert 2 eafl(hH SHIEME
6T(h& 01 meuoT (h SWIBIGLD
Gmod LMD  HeveTEISSHSHED
SienNE@ GComallpd L
81680 OLTNS5S 8.
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4.2.1 Grrélese (Time complexcity)

6 OBMlpemm OFwme Ol WHs
erevoTenfSemaG  Oimapemmuiesr  GrrHE60
eTeuTLILI(HLD,

4.2.2. @L8&s360 (space)

6(h 61609\ (Lp6m muTledT blFweoLIm(h
puuoeiemy SiHnME& Caemailhn [Hemeaids
&LBw @)L &FAEH60 eTeTIL(HD. OBHM(LPDMES
GamaiiubD @b ereumd &m &omiserfler
do " (hS O1STEmBIITSLD,

flemeownenr LGS & OpMLmnsE
GaemeauLTenT SHIe| LMHMID LTMSmeT GFLilHES
LweTU(GD ol SLSMmS aImILNSELD.
TbSSIHSM (b BiTed 6ibflepsmmuiied
LIWETLI(SSLILIGLD milseT ommD Lomniledlser

wmmIb UG Hesedler Sierel LHMILD
&YPNFeEE CoHmaLpD Smearsg wrlserfler
gal'l. @LSH0T Sememey OUTMSSH N’
QDILMIGSSILGD.  ThHSSHISSHT LTS  6T60TM
6T OSTLT OlLihesmeT SMepmal epsold
SH600TL_M1GH60.

[I 4.3 ammlp emmuiler »—]

aFwev & meor

Seuofleofl QUGTBIGET 6TEDEMEVEEL LI L SHTED
SHmbuL.  Sigmer  LweTUbGSHS — Geueuor(hib,
OB lwemmuiledr Ol MEDT 6T6dTLIG BB Ml(WemM
LWETU(hSSHID SewrdSl(h  (computational)
EUENTRIG6ITl60T  6T6uOT6U01 | SHEMEBEMIL  EUEDTILINSGSLD.
61B 09\ Lpem muTledr, L@LILmLiey SIGEIMLLLI
aueThigerfler LILIGOTLIML 6mL_& LMhHS S
gnoneflssiubAng. LGN  sieTmiseTleor
LwesTUm 1qedr  SigqliemLufled  Bipaflpsmmudest
Baweb S memenr Siameil Geueoor(hib,

61619\ (Lp6m muTledr S FBLLF
BFLEOS MEDISSHTH [BITLD e6NThIGH6N 60T
LIWI6STUITL 6mL_& @G6mm&a eflhLoLEBMLD, ereuflenii,
Bleue Beu ) eueTRISETT6RT GBI LM MID B SFH&HSH60

SpAwuamomn  CrmeuTs UL WISl

12 - SpId UGLIL SHevoflest] Sinflaliied

‘ ‘ Chapter 4.indd 36

Smlisn, Semey, Srer(hd 6 mlpemmuiss
BFWDLHMEMISHS SHHSLILIL Gaueuor(hid.

4.3.1 eFwedmenertd  Sonesflésp
auflpenm (Method for determining
Efficiency)

61b ) (6w mudleor HIFILI60 S M6,
Crrsmawd, Heomeras SmUILSmaD
eTaleuT ) gl HMEMWTSL LIWeTL(GS SIS mE!
TETLIENSS OILIT MISSST@GLD.

fpMiwenpuiesr GBI GlFWeLS MmEmenT
Siemelhausn@ LGaim SmrewiasT 2 eTerTen,
ThSHSBM_LTS 6(h Hreonss
Blom Hluleor SigliLiemL_ufsd Bimemev 61L&,
Sigmed OFWOLbGSH, g SWHSUSNGS
TbS5as 6Oamemend ChISHms SieTaile,
Bn®, SeralLlupo @wni@ GorId LNereaimL
&renfleemerLl OILIT )& S ST GLD:

QuibHrSSler Gassid

Breoolwrind  wmmd  9m  Sevflefl
BILOGTTOIIT(H6IT B(heNH6T

BWdEs SienLoLiL

LWeTL(hSSUILIL L fiTeomésas lom Ll

e 0TS,

M Moy OSThHSSILLL 6
fesme ey  HmeLer  HreSmg
TeTUMS SHeoTL Ml DigeT @wdHeH  Grrb
6TEIGUIT )] Sib6IB 9 (Lpem muTledt @606mLI
uTHSEMG ereTUmS HevoTL Ml Geuevor(hid.
ereorGe, OBEMlemmuileor @wediled eqh Hmedledr
fFwedmenest  Fomesilds @D SiqLiLemL
ANHHm6T 6 SHBeu60T (HID,

2 _isEhsSS OSHiuon?
61609\ (LP6™ MEmLLI QIYEIMLDSHELD
auflpemmGu BN Wi SbGLD.

4.3.2 @L1 Grrw uflommHmLd

@&Lb Grud uflommmd Siedevg GBI
Hemeoteussld  Lflommmd  ETTUG  GOMBS
Corrsdler SiFswrer GaFileH@L SLSHmoL
LIWeTLI(SS OB M(LPemMmenLL SiT&ELD aIflLmESLD.

30-01-2020 19:13:39‘ ‘



Blreor &S 6o
HEHHMmEVSH STILSDES L6V eXlGLomesr

OB (HSHSBLILL L

BB N\(Wemmaemen! LI6TLI(HhSSH60MD, Sigsd Fev
Opplwemmast  WlEawd GBI GlEFwedSHmedT
2 ML UIGTEHEILD LoMMILD 6o BB N(LPsmMEBET LlEHaILD
SL 05 WS M6 2_mL LIGTSHAID E(HEBGELD.

Gpro / @& uflormmbd  eTeTUS)
Bloglaumen Hred Swnic CrrsHdled Hemerausl
LILLIGBTLIML 6ML_& GMMBGSLD 15l6Mm6VEMLDEMILI
Siv6vgG| SIFFHLOMer [Hlemeoreuss  LILIGSTLITL Q60
U@ ChISMmIHS GMMEBELD Hne0mLmILIS
GOIILSTGSLD,

2 _hisEhsGSH 6sflwon? )

HlemeTaisSHHed CaemailIL(bid
GONES SLSMSWD LOHMID DiGH60T
S L606THmeT SUSGSGSNG GSMMHSD
CHISMmSILID 61 (b0 meoT(h
feuerfluT 1gemenr Bleuerflufi(bd 616 lLpsm MGLL
BT(HSBLILL L H&HHme0d & 1@ Fmbd

Kﬂmm](gosmmu_lrr@fo.

4.3.3 Asymptotic &OUIBseT

&h5 Asymptotic GSMUThseT GBI
LMMID B &S SSHMmE0SEmETLILIMMIL SITSHSB(LPeTer
S MMISEMETL LILETL(hHSSID 6 OILDTLHILITELD.
AetTeupld  epedrm  Asymptotic  @MuTHseT
Opplwemmuied GprE HEsmesd  GMSGSLD
laBeLd LieTLI(hE m .

4.3.3.1 BigO

B9 Lpsmmudledr e GlomarLoment [HsmevsmLLI
sfleuflésa Big @) BILIHLOLITGYILD
LweTL(hSSILGS MG,
4.3.3.2 Big Q

Big Omega, Big O-6fl6tr S6m60& D Sp@B10.
Big O-asymptotic (Gunswmer Hemeouied)
flFwmsn Mler 2 &5 eumbsmLLD, Big Omega
SNt SLpeumIenill GMEELD (Hmbs Hemeouded).
4.3.3.3 Big ®

OpMlpemmiimerg &P eTeveme = GLoed
6T606MED  6TEOTEDID ElEHEMEVE  DSHTETITLYHIHSHIT6V,
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2 gnrenrs$n@ O(n log n) womid Q(n log n),
DA HEH0EMETS Ol TenT(heTemd  6T6ur
MEUSHSIS OSMETGeuLD, 2_6uoTemLouTed SiGHenIemLLLI
ez O(n log n), 6T6ITLIG SbhESLD. ESHEVIEDL LI
SIS  eTetTeoleustTMMEd OB Lpemmuedr
BuniE Gopib Vles Ambs Hmeo HMID LWs
Gurawomer Mmoo Spalu Srevorh HemeouigiGLo
eILIOILIMW&ID n log n s EHEELD.

4.3.4 &pbs, Gonswner wHMID srnedl
Hlemevserfledr 61&wI6DH meoT

ThSHSSM LIS,  6FH  Slewfluied
n-LIHIEHET 2 ATETHTH MGG OlBTeTGeauD,
&b Ui Snba K6 GOiuilL
2 misnus Bz Geuetor(hd. OIBMIWPEDMILITET S
n-2 M Eemend blemenor L iquiedled &mbHa
Gz Geuevorigwl LI quIedled 2 6em  6R6UBlEUM(H
2 msGemnp  euflmswns UG Osg
2 pULSemeT LI 1GUIedled 6p6MbleuTeT M  Sigh6dT
W3 eoTemLo 2 milienL blamevor(h 6Ll Geuewor (LD

&b (SIS 60, LI 1qU 1606 2_6iT6rT
Wa60 2 M1 G LILi(pD 2 miBUT(H OLTHSSLOTS
SHhITed Dig) Fem WsE Smbg HeneolT@LD.
8hs Hemeoulerr BFweddmemeor O(1) eredr )
fevefliL(bSseomd,  ablerefled, G QM
LT GSTeT GHmauLhA MG,

SimzLIGuTe, BhS ThHSSHSSTLIG6D,
LIguIed (WPWeISMELD figearm Gslqermed, Db
2 mi'ny L 1qu1e0ledr @ miguied
SEOT(HLIGSSIILTL — SDiebeog UL IGuiedlsd
B6veomoed EHHITL DiGiGer  GomEFLomet
HemeoiT@d, &h% Hemeoufedr 6O memedt
O(n) eretTm) BluerlIlILI(hSS60MLD, eTblevT6TMTED, 1N
LT b6 Ol ILI(HeSedT me6DT,

S8 T(hSHGHGBHT(HL6T OBMLHST6D
sunaifl spL1T(paerfleor 6T600T 6001 | EH6MSHEMILIG
ST NgliLger  epeod  Fgmafl  Hlemevuledr
6lF L0 Mem6uTL1 BILIMEVITLD, EBIE,

GMMBSULF sl 1T(haerler eTevoremilbema = 1

SiFsLILLE LT bhsafler erevremfldme = n

616 171 (Lp6m MUT6BT LLjE S SH6T

30-01-2020 19:13:39‘ ‘



saTblYSsILLTS 2 mifdr SiFsUls
LT G6rfleor eTevoTemilSHemss = n

ereor@ey, &l eI (bhHefletr eTevoremllBHMS = (n
+1)/2

SpMBLLITED, e Blsmevudleor
BlFwesbgmement O(n) eredr )l OleusICILI(HSSH60MLD.

‘»{ 4.4 GaLEL (M EHEHSHTET
abDlpenm j

4.4.1 auflem&wenmsd GCzL 6D
aflnswaomnsd CoHLed SDivevg ST
GoLed  Lquiedled  efipoyd 2 miwUs
ST (HLIYHEGD DI SieDEVG! LILIQUIEd (LD
susmy euflemaulgyieTer ee)bleuTd 2 ML |SHEMETLLILD
silumidg, GO L  wdlamut  Liguiedsd
SEThUIYSEGL  PWPOMITEGLD. L IGUImeD
auflemF ILI(hSSH Ceuevorigil CHeme E606m6v.
Gumed Gmlwemm
1. for wL&Semerl LweTLhSS Siewofluied
LILLI6DDT1 5 560,
2.  eelflanm spndulaid, 6@ walimL
SNELIMHSILI LGN ILL 60T 6L ILIL_6)LD,

I aT@586SMLG 1:
target =77
Output: 4

DICEEE LM CIPE

target = 200
\_Output: -1 (not found)

0 LI IFHET  OUTHSSLOTE  EHHSTED
Sieuoflufleor SMGUTMSIL
&L 61_euoTemenor & LI SienIiLLd,
0 LSIH6T OLMBHSTEIL L M6 Sisvoflued
SibSGleTer 2 Ml |&E taeorm) e(HLD.
3. UGS eI E6LemevblleTmmed, -1
L ImLS ST SeiILD.

&CY BamheslL (hetem Siewfluisd 25
6T eTevoTemenTS CHbaSNE, aflwaF(emms
GaLeomerg LglLguITE OSTLT  euflmauied
fEsThesL L Senlulsr oo 2 miiledmba
GoLmes OHMLmEL. GaLUUGD 2 miy
SHEuT(HUILNGSSLILL L TD Db &L OIL6vor SHLOLI
SiIILILIHLD. Sevenevdliiestled, Sievofluieor & migh
slolLewor euemp GaLed OTLHL. EhS
T(hSHSHIGBHM 196D, eTevor 25 &GO 6T  3-60
STewTLILI(bE MG

Sieooflufeor 0 1 3 3 4
& (b

LI jEB6iT 10| 12|20 25 | 30

Input: values[] = {5, 34, 65, 12, 77, 35}

Input: values[] = {101, 392, 1, 54, 32, 22, 90, 93}

)

4.4.3. @mws CaLed

B ®ws CsLmev Limd) &smL_beuerfld GsL6d OB N(LsmM 6T60T MILD SiswLPES60MLD, euflemEILI(hSSLILIL L

SienflE@em B&H@ WHIler &MU Sm5E Senrbligssmgl NS g-msliLnmniged tblwsmmeniuL
Bumeb LS CHLmevd HlFIIG) oL Sema GhISHded HlenmGammUILI(HLD,

12 - SpId UGLIL SHevoflest] Sinflaliied
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Bmws CaLaissmer Gured Guilpenm
1. soLoll 2 M1 6Ol b &l O1SHTLIBISHEILD :

0 Bws@ WD Sewllufer  smow
2 mi'n|d (S eTevfled (i.e. SiFmeug, smLOLLI
Bw&E® = 2 mliysefler ererenflema
/2) emow 2 minfleor & 6lL_6voTemETOTS
Hp Sigyili o,

0 Haiflebeme  6T6ITMMED, 6MIOW 2 mLIemL
LAIBLIT(H 6L L6,

0 oW &6l eremflgyeTer ereir E60&HES
odllemu el 6ufliug erefled, emiow
GLoLewrerollm@ ~ eueolymid 2 eimen
2 msmens CaiboOsbSS Lighmen
-160\ib G OSMLmIS6LD.

0 oW &6l enremnflgyeTer ereir E60&HES
ooy el gl  erefled  emiow
sloLeoremlin®  @Liymbd 2 emer
2 misemend CaNmbolsbsa Ligblmen -1

60\(Ib S OIS BISEILD.
2. BunmSsLome BaL6b
6007 (hL NG EHSBLILIL L IT6D, OITRBIIL
2 mi'nfedr &iL61L_600T6m 60T S SHmpina
SiILIL|LD,

3. ummpSsD Sevsmevblesiled, -1  eTedTm
I ImLS SHLILTN eI D Dievev g GHL60
BlemmCammLiLLeN6Demen  6T60TM  SHHEUWED
SiMleN&Ea|LD,

8mws CaLed QwrhiGld GamiumBaser

Smws5CaLe0d  LweTLhHD  Siewof]
aflogurssd Ot Sewflursulnhess

GeuewoT(HLD, E(HLOSH CHL6mevL LTSI LogiL]

60-601 S S5m85 CabHadTs
6T(hS G015 MeTGauLD.

o o @

(P&60l6d BTD SiewofluflstT emiowl 2 miiemL
mid = low + (high - low) / 2 ereTm eumii‘iLm_ emL_Li
LiwesTU(hSHSS Somesildsas Gaueuor(hid.
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SEI@, 0+ (9-0) /2 =4 (4.5 ullsir wpep
LI 6T(HSH SHISOBTETATEILD) . i 6uT e S6vuflufleor
6MLOLLILD 4 S LD.

J
o SO o w1

&'hureg  BMD  4-b &6l evor
SmUiL 5860 GaidsLIul L &G
GaLluGD wHlemu (Sigmag, 60) eibh
fFLGaMD. 4-10 &L 6leor &HULILSSH60 2 6Tem
wgliumer 50 ererLg), &8 GaLLLbD L&
deoLwrgl GaLluph wlumerg  50-6
SiFBLOMS EMHLILSTED

ol @ HEEE

low odllsmu m + 1 ereor omml Ll mid
LG IemLI LoMILIGL LD SevoT(hLIlg & Beuevor(hid.
low = mid + 1
mid = low + (high - low) / 2

@Ublumwgl g mid wH] 7 SLGLD.
BTD @@UALd 7-60 Gaulesiu L wdlimy
B6&@ LHIBLNGH (Sigmag) 60) eUIIbHBMLD,

il
s o

Smiid 76 GalSsULLL L
GaLULGD W& SmLwrgl, TmTS, [HILD
GabHauna L SidsLomer LTS mHBEmE.
ereor@ey, GaLLIL(GL HI b SHUIHma
&l @mmauesT LGSuled &méa Geuewor(hid.

il ol @0 o)

ereorGeu, D mid w&iemLd SHOLaID
6007 &b (b blFLLIL Gaueor(hib.

high = mid -1
mid = low + (high - low)/2
SnouTgl midwdliy 5 SpaE.
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102003 ) 30 o0
0 1 2 3 4 5 6 7 8 9

B0 EHUILILLD 5-60 2 6Tem GFLoldbasLILL L
wHlmL Bs5ES LAHICUTH 6LITH Ol&FGsTLD,
88 e Ffllmesr OLTHSSLOTELD.

[10][20](30] 0] 50/ 0] 70] 0] 0] o5
0 1 2 3 4 5 6 7 8 9

B wdly 60, &mUID 5-60
GallesILL(heTemg  6TeTM AL (Pge

OFLACHTD, ThSHSHIGHT LTS, E0&HES LI
95 ereufled, EH OFWLPEmM -1 6T6dTM LI IMLIS
SHIT Syl |,

[-I 4.5 Gnmsm&u.lnésaa(yasmmaas'rr-j

4.5.1 oYY euflenswunss
(Bubble Sort Algorithm)

apHlwenm

Gl aflsunégsd 6 eeflsiowimer
aflogurés  OpMwpon @b, aifloal
LSS L UL 1quIedlesT LIGIRme0&H6emer L 6uoT(HiD
Wenor(hd O, speubleumH Bggmg SimeSlavieer
2 mlLgsemeT  UITH Oslg, euflsunsasd
OFLL LTS auflene eT6vfled Sieumenm ELLommmLd
BlFd, SLwrmmd CaHmalilhd aemr el
Weoor(hid LSevoT(hD LI 1quiellL Cii(hiD, & &I LI g1 16D
aflnFnssd — OFICLL (heTerg) eTeTLImEE
GNS@ELD.
Opplwemmuied LICquietlesr  Ged  LIG@Sued

&b UG arfloswunsash

12 - SpId UGLIL SHevoflest] Sinflaliied
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@& WILlemuits GLimed il 2 mILIL|SH6m6T SHeMLOSESLD
oonuiearme Ss5nE &ns ouwifl rinL g,
&hs pMwomn eaflmowunarste  Smbs
Gurdlgid, &g WsaId 6gemerg LHMID
femaw arflmsursssGasnh (insertion sort)
LT (G Olglud GG & &) FTSHLLHMSTSLD.

n 2 mlsemer Osmevor  SievoflemiLl
&HHSSH01ET6TemalDd &L LomTmm OlFedsmM (swap
function) @I |EHemer &L LOTMHMLD OIEFILD

Gumed @ml(wpemm

1. (602 miiLeor (&L 6l evor = 0), Sievoflufleor
snGuremai 2 mriGUTh SibsSs 2 miiemL
L1 BlsinaLD.

2.  snGumms 2 niy bS5 2 nisnl efl
SiFlsd  aTefled, Siumemm SLTmmid
HIFLILIRILD.

3. snGumms 2 niy bS5 2 nlml efl
Awg  eaefled, Dibs5s 2mInG
flgsbeoald LSeoT(hiD LIGHlemen - 1eSlhHS)
O STLBISAILD,

{15, 11, 16, 12, 14, 13} wELSHCe(

Go1qU1 SievoflemiLl eT(hS & e B1BmeTGaurLD,

&G G
BlBT(hSasLILL L Siewflemiu s n) euflensms Lo

aflemFIWITSHLD

OFIAmg eeTUSMSTET  eleTdeluLD SGLY
BBM (b BLILIL (h6TT6r G
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15>11
@I_LDI'I',r_f‘J,mL.DGIEU..IGS 15(11 |16 (12|14 | 13
1?>!6 . 15|11 |16 |12 (14| 13
@Lormmid Al \/
16>12
. . . 11 |15 |6 |12 14 | 13
@Lrmmb seiliees \/
—1_ /.
16>14 11|15 | 12 |@®)| @D | 13
SLbrmmLd bIFLIG A \/
16>13 ’/f\\
@I_LDI'I'_r_f]me S 11 (15|12 | 14 |16 | (13
111151214 | 13| 16
oTeorGey, GG GMILI LI (heTemems Siemiligyerer  SipATSSH 2 MILILEEETLLD

Wwseo spnd uLrEb. S6sBLmed, ereveor
&pndl OalwiuGd. 8md &pndse LING
auflenaméab OFuiLL L Sieoflsnil 0l&m(HeELD.
Sibg Siewfl 6o EHSHSLD.

SimLIGLITeGa, S TenTLTeug)|
&YnASGIING 15 eerm &L ST meig)
8ng &LoLewrenlled SmHSH eusSILHLD.

Sguins 1m N ILSEHSEGLD OFILILHLD,

11 12|13 |14 | 15| 16

4.5.2 Garmes®Lly auflen FWIN& &LD

(Selection Sort)

L 1gu160l6D 66)01GUM(H (PEHMILLD [HIEDLPLLILD
Gumg) Crr 6H SLommMLD L (HBL E(HLILISTED,
835l @I fleDFLITHHHMSD e
Guu’L T, Caimiabliy aflmaurds-
-LOM6OT S HHSSIMHEetT LG LlaEayd ererflsmLowiment
auflenawnss OpMlWammILT@GL. &b ibMismm,
Wwseded  WsFANW 2 muml  Sieofluied
&60or (LI S &) SiSement (PpHed EHLILIL SSHeieTer
2 mufed @Lormmd b, SmsiCuUTeaTGM
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aflmaILGSSILGD  amr L LOTMHMLOET G
IB6mL6ILImID.

SihSD Ol
Coibosbsg, Digmer sgflurar &L 5gl
@Lmmmbd Fiems Wenr(hbd Weor(hd &b
oy fslugtn Ssmer CsiboshIL
QUfleDEFILITESLD 6T60T SHeMPSBLILIHSMG).

2 miiwLS

Gunedl @ml(wemm

1. psed 2 miifed O mis Siewflufed 2 erer
Blass & 2 plmus  Gslg, (PSHed
8L 50 26t 2 MUIGUTEH SLloTmmid
Ol Geueuor(hid, (Siewofluflesr & (h 6revor
0-60)

2. Unme Srevimag SL5HNE bserm,
gleneor  Siewofluled 2 eem  LldBEF Sl
2 mikou  SLOLewr 1-60mha Sme
& 61L_evor euemr G Geauewor(hib.

3. OsnhssiulL Sewnfuiled  @peTLmeag)
@L5F0 ugheme 2-60  SHewTLMibD
2 miemy @Lormmd fsle @LLTmmD
Sievengl g Glmenr Siewflufledr (LPHED
BL 5360 &HEGID.
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4. Sieof euflemFn&sid OFLLLILIGHLD eemr, &6ma LT 6uoT(Hid LE6voT(hid 61 IGH60 GareuoT(hLb,

{13, 16, 11, 18, 14, 15} &l smens OsmeurL 6 SiewflemiLl 6T(hS SIS0 meTGaurid.

Gaimbiisblly aflmawnssd AsTheSSIU L. el eaarn aifmsurssd Osl@ng

eTeTLIGMETEDT eflemeaLILIL LD &BL OlBM(h&HSLILL (heiTerT G,

OSTL&HSH
Sieuofl

WS6D @ [TeoTLIMLD
LgBmess Il LgHmaES

Hma& dm&

1

— — —

u W~ o N\
= Pk P i
0 N\ —

[ —_ p— p— —
ul = [ele} o)} w

5

LIQFl6m60&H S

oG D
LIgHl6men&H &S

ELP6IT MITLD [BIT6OTSHITLD

LIQIR6men&H S
NG

11]
1 o
(1)
O

Um& /i)

11

— —l =] =] |
= G)E E B E

(PS60 &MNiev, L& Al eTetor 11 SpLd.
oerGel, g WHH BLSHD QS
EUSSLILIGS ME).

W0 2 mienud SiSHG, SpeiTer
2 misefld &mbs SbSs Wss S
2 miemud Gz Geuewor(p. 13 HTer DibSHS
WBSFANL  6T600T HHSHEVTD DienSH EMT6UOTLITLD
BL5d0 BnsHd massILubng. Ineg 11
oM 13-mwd SaiSg (gblerefed Sismey
gflurer @LS5H0  2eTenenr) LI G(Lpeiten
2_mi'n|s6rfledihib &I DibSS LlSElLL 6T6u0TemeneT S
epsTmTd @LSFd SmSd masslLbhE S
Bev6ur ) Siewoflument &) eufledSILIGSSUILIGHLD u6mT
L6 6uT (hLD LT 6507 (hD EFOEFLLIED [HemL6ILImILD,
4.5.3 agmeL eauflemswnssb (Inserction

sort)

eT6rflGmLOLLIT60T auflemaILmds i3319)
weopwmer &g Oppwpsmmuiesr  wpgefied
8ndhurs aflsnFILITSSBLD TN

Siewfllemer  SiewweH@ED. g  Sewfluler
SpuGSHuied auflen ST SLD Bl L

12 - SpId UGLIL SHevoflest] Sinflaliied
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8
SI6m6TLI LI 1qU 16m6V TLIOILIT(LGILD
DML GO\ BMET(EIHLD,
Gumedsd emi(wenm

Ly Hlemeo 1 — p&ed 2 MIILns EmHbSTeD, g
ama6rCeal auflenamgad OFIILILC L ).

Lig [emev 2 — Si(hSS 2 M Nemenrd Ggiey Ol

GeueuoT(HLd.

Lig5lemev 3 - auflens ILbHSSUILL L
SIemETTLILIL LGULIG)[6T6T 2 miiysGem(h
LT (G Ol Geuevor(hid.

Ligrhlsmev 4 - auflenF LSS L
SIemeTTLILIL LG UL I60l8)|6TT6IT SO SHG)

2 mi'sEnHd auflsiLbSSULL Geueuongi
wdllemu e Auflu waliures Smbsmed
Sigemenr &LLommmLD Ol GeevoT(hLb,

Lig Hlemev 5 — I EDLIE OFHES60 Geuenor(hid.

Lig Hemev 6 - LIC1quIed euflemELbSHSILIGHD Q6T
@50 FWemen  LTeuoT(hiD  LOGuOT(hD Bl
Gau6uoT(HLD.
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@
44 | 16 |83 [07 |67 |21 |34 [45 [10 | Assumed4disasorted
list of 1 item
16 |44 |83 |07 |67 |21 |34 |45 |10 | inserted 16
16 |44 |83 |07 |67 |21 |34 |45 |10 | inserted 83
07 |16 |44 |83 |67 |21 |34 |45 |10 | inserted 07
07 |16 |44 |67 183 |21 |34 |45 |10 | inserted67
07 |16 |21 |44 |67 |83 |34 |45 |10 | inserted 21
07 |16 |21 |34 |44 |67 |83 |45 |10 | inserted 34
07 |16 |21 |34 |44 |45 |67 |83 | 10 | inserted 45
07 |10 |16 |21 |34 |44 |45 |67 |83 | inserted 10

GuwBe OBTHSSBILL(heTer L 1qui60l6oT
I |Emend OamH@EL auflenaiméaaid b plwsmm
epeuld euflemaiLimésesld e L g,

07 |10 |16 |21 |34 |44 (45 |67 |83

[-l 4.6. @wng HreONssLb 8

Bun@ Hreorssd  aeaTUg 60
Hean6@ Sinster auflmsurer pgeiserflsr
gpeold  BlFWEOLGSSHILGD  OBMlWwsmm  auge
(PEMMILITESLD.

[SITLYIG:)) Blreoréa DTS (PN
OBMhHSILT L. HAemHmer Al HSHH0HATTSL
IAOuled LNNlS 8 maLILNMISHED (WPmm ebsemen

- A, A& s60ms L1115 &) 0 WeOLIGS SIUSTELD.

GBI PIOTSHBHHMS 61hIE FdbSH0SH61T
92 6TMTGHT SiMiIE LILGITLI(HSHSHE0MLD, SléSH605H6m61T
Cr  wrflumer  gGewewr  HHH0OEEMTS
WflCugeuTmed, SigHetT epevld HlMLS@LL &iTemel
WeooT(hid LIWETLI(hSS6VMD,  BlLihOLITEID, &b
616 17\ (Lp6m MEB6IT 2 FhHd STl
LWeTL(GSSILGE MG mSUTd 2 66  &lemevor
360 SMILSMNS (6T &b S OIEFILICOPEHMILITET &I
T Ma6uTCe 16 SMewTLILL L &lemevot dlébae0a61 6o
WYeiEmeT SpImu PUNHSEL. Bied Hnbs
Sl  SiMLASNG Glenewr  Sdase0serer
STEUSHEDEIT 6601 16M6T0T 5560 Be600T (HLD.
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Bur@ Hreonésssdler Lig [Hlemens el

feae056mem Sl 660TEMM(H 6960T Ml6mETOTIHS
Slemet fémeosermasll Lifléas Gaieuor(bHid.

A glememor Héameoserler 2 &b &ieneil
LweTU(bhSS), HeoHedlet 2 HhHFH —Sime
SienL_tL Gauewor(hid.

Buri@ Hreorssd  [Hemerelhssmen
(Memoization) LeTLI(hS S M.
\\

2

&oly

hementeilih S 60 TETLIG 6 2SS
WeH @b, 81 wrdlfiumer 2 eref(
L 6007 (hLD Bl (hebasLILI(BLD LT g, LBl 2 UIiThS
fswmen m Senplisefler  (pgeisemen
GalsHg sSmerels Galll wWYaISHmeT
Hmil S, sewflefl  Hredsemen
Gas IS SINSNG (PS6EOTEMLOLLITEL]
LTI m G, /
14.6.1 emuGuneotnd  euflems (Fibonacci

Series) - @ TB@5&ISSTLB

soLGuTeTTd  auflnFumenTg)  (PHEDSLL

@ 116607 (b 6T600T H6METT For L 19 Di(hSHSH(h S 6T600T HEMENT
2 mams@Ld. smuGUTeTTd auflme Fib0  mmid
Fibl Spdl Seuor(h 6TewTSHEHLEIT OBTLHBIGLD,
Fib0O  wmmiod Fibl 6smsés wdiy 0,1
6T(bS G101 MeTGauLD.
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Hetreusid Flubsenersemen emLGLTeoTd euflens HlemmGeunmid:
Fib =Fib_ +Fib
n-60r I 8 s 2 eTen@LITG emLBGsuroleormd aurflema @eeur m) G medr mid.

Fib,=011235813

4.6.3 ewuGumeotndl swHd apMiwenm (Fibonacci) - Qwiki® Hlreonss (peopuled Quis
Hreonss (pemmuied

(36060 BTLD, smLIGLTeTTE auflnssHE FLpmd 61 MlWPemMEmLLI CIMTILIMISS (PN OIEFLILIEOTLD,
f0=0, f1 =1 ereor OFSTLH& LA LN HSH6E0 Gevewor(HLd
Liglemev-1: Print the initial values of Fibonacci f0 and f1
LigBlemev-2: fib « f0 + f1 erevr LA NN HSHGH60 Gouevor(hid
Ligflemen-3: LHAHSH0 f0< f1, f1< fib
Ligrilemev-4: smuIGuTesTTRUIET Di(hdS WiemL fib SHresr ISEaID
LgBlemev-5: @MILILCL aufleng 2 Ham@Lb Ligkleneo-2 aisnr ShHLE OFLIGH0
2 éref(n = 10
10 86058 susmy eoLIGLITeoTTE BB M(Wemm &G OSTHSSLILL (HeTer Si:

emLGumeoTnd eurflems : 01123581321 3455

A Hlemeorelled O&MeTs \
Aplwenn eeTLg GMII L OFwmed WILSDETET MILMGSSILLL. &L L snerassiler
DSTGHILITELD.

BB (EmMILITETT eTedTLIENT BIBMI(WemM TSR0 SmemiolimeTau] sTevemevlMmG (finiteness) —
aBNlwenn aumrumEGsILLL Lighamegsfler aerenllsmas@l NG HniSsi L. Gauer(hb
ETEITLIENS GUEMITLLMIGS MG,

16D eT6aTLIG)! 6T BlLomLflued B pilpsmmemit BleuarflLILI(hS SIS0 Sp@SLd.

Oplwemm Spiey (algorithm analysis) ereorugl OBwenmuissor Gur TG LHMD S
Hése0aemer LTMILIL L 2 6TafL (H SieTeSEH&HE ML MLILISTESLD.

BL 505560 eTatTLIG) OB MI(PmMEES CHmaliLi(hd &L SHer Sienaih SbhESLD.

BLo6L 6T6L6M6V 6T6ITLIG! BB l(Lpem MUT6IT LASHEID BLOTEFLOMETT SHiT6] Sh@SLD.

&Lperevsmev (lower bound) ereiTLg) OEMHSSILL(beTem HeHEmissTer Gamum L emeisd Wless
b Siiey S@SLD.

My  ThSGE0ETeTEHD LigHmevaefler  ereurenisbmauilesr epeod  BIBlpsmmUNeDT
Grr&dsse SierailLILbEmgl.

12 - SpId UGLIL SHevoflest] Sinflaliied
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Flemeoralel QBMETSH
apMlpemmuiledr blgwedSmetr eTeoTLIG BIBMIPEdMUTEIT 63(F LISTTLTELD. OBAN(pemM LILIGTLI(HSSID
6oL (b ueThigserfledT eTevorsmofldemaGIM(h OSHTLTLIEDL LI,

BB (LPEMLLIEE 6T6OTLIG BB MI(PEDMEDLL ALY EIEHLOSHESLD (LEHMILITELD,

Hemeorefl GHID Sisbevg GHID Hemeorefl Liflommmd 6T HlHEHMmenS STHELD D6L6VG)
&ONHS CHr&HSed Sigs CaLL BL S5 Dlevevg) enerailSHma Hemrdd(h OFILD (pemm
G0,

Asymptotic @puThsermerg GoID HMID SLFASSNIGEHTET DTSHS(PETET &o MHN)SHEM6ITLI
LIW6ATLI(HSSILD Ao AlLTELD.

aufloswemmn GoHLED Sievevg OFHTLT G0 eerLg L quislled e S L &liemL
saTbliysgl, erflmasulleerer eeblam®m 2 mimuwd Gsmdsgl, GCeustngw 2 miiwLS
&H6uT(hLIL N9 S @D euemy G&H(HLD (WEMMILITELD,

8mw GsLed pMpmmunerg N5 melLnnH GoHLsmevll GuTe SevdE Wwailer
S Smad et (bLilysHéng.

el aflosurssonarg el aflmswurss OApMpmOLTELD. aIflmsiubSSILLTS
auflenaiLime EmHSa60 L5 0T (LD LT (HD Di(bSSbHSS 2-MIIL|SmeT ELLommHmLD e,
Gaimbos bl auflnsumssd G aiflnsursssmaei. GbLL L STELD. LIL1q1160l6d 661616
(Wemm HiemLPWD LTSI 6@ 6 EL LM MHMLD HEmLBILIMILD,

e eI SH0 auflnsnSsD WSHedled Sewfluflgierer wsmer sflurguns flss)
ST SMSLLLD euflenSFITSSLILL L Sievfliing 6601 1emenor e M.

BurIE Hreonssner g Saameand Sisa Sl gl Hesasarns Nfda Sganing
L 600t (HLD Siem&) LILIGTLIL SHGHIQISME& LU m &,

= | wHIuSe .
I . A
(L it
y Al
| uosi-o AK41YS
sfluneor eflemLemwd CaIHes B &HSHLD: (1 walleeoor)

1.
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6Th BlFmed BlLfadil SHellsGLme i <L (PeLg SNeT-mpaT Sied blasmaumfle] blLiLfled
Bmhal UbSSI?

(&) Flowchart (&) Flow (&) Algorithm (FF) Syntax

Hetreupd  euflmawnss pplwsmmuied, embg OBMPmNEE EGmmbS —ereTenilsamalieomer
@ L ormmib GHmauiLi(hid?

(&) @ () sflemey (&) perfmenhg () GaiboOsShIL

BB (Lpsm muledt BlFIEOS| MmemenT Siemelil @ mevor(h (eIl SiaTel (haH6T eTemeu?

(S1) OlFwed LHMID FHemeTEusLD (&) AB&60 LOMHMID BSMETETETEY

(&) Gmiid HmIDd SL LD (FF) Srel HmIb SLib
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4.  aflmawsmmn GxL6d OipMiemmuileT HléaEe0SH6TemLo 67 &i?

(&1) O(n) (&) O(log n) (&) O(n2) (7F) O(n log n)

5. Wereumd euflnswnsgs pplwammuied ergl Wsan @Gemmeurer Guraomer HeHHe SHeoTenLemLL
2 emLILGI?
(&) @I () sflemey (&) perfmenhg () CaimbosbIL

6. LetTeurheuesTeuMMIET 6T S [emeviLiment auflemeiLiméa ABMLpsmm Sisbe?

(&) A5G0 () Comosbly (&) @uif (FF) 6607 HlemeuoTib
7. &I eflmswnsssdler Blas Smbg Heneoulsd Siger oI F&s56086TenLo

(&1) 0 (n) (&) 6 (nlogn) (&) 6 (n2) (/) 8 (n(logn) 2)
8. O eretrm @MU asymptotic T 1q60 TenHE &MSBSMG?

(&) SiglimusnL Hlemeo () lsomer Hemew (&) Goraioment Blsmev (FF) NULL rHlemev

9. &b HEHSH60 GlmenoTE HbEe0HaTTS LSS D1GHmen Lo (pedm LILETLI(HSHeTTe0, Db F&E5H60 61hS
LI6UoT6mLI BILIM)D?

() 601G 66T NEMETTHS GleETTERSHHE0 (D) 2 GFHihS Gl SHL L 6MLOLIL|

(&) Hemevrelilh& S0 (FF) BlUTMITEmLD
® ®
10. @umiE Hronrsssde, ansarCa samssh hals wHlismer CalsE WaeHmiu Eearm)
SiEDLPESHE0MLD,
(1) walemu CHFLISELD Li6woTL (&) LI iEnL CFSHIfSHELD LI6TTL
(&) Hemevtalilh&HE&H60 (FF) LILLOIL_6D
|U@5l—a.b

ST S5 NeTTSHSEHHGSL eflewLwierf] (2 wall6eevor)

1. 6IBMIemM 6T60TMITED 6T60T 60T

2. Gumeilé @GMlpemm auemILmM.
3. GUBM\(LPEDMUITEITIT 6T60TLIGNT WITT?
4. euflem&FIITEE®LD 6T60T MITED 6T6OTEHT

5. BSHL6D 6T60TMIT6D 6T6ITEUT? SIGH6IT EUHEBSEMEN 6T (LS.
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ST S5 NeTTESEHHGSW eflemLwierf] (3 wé&llieevor)
1. BBafpsmmuiedr LissoriNLieoL|@ement LI 11160 (hes.

2. Sles6086mmL LoMMID almSsSmerTLl Lm elameésss.

3. &L wmnIb SL &5 LS & STESSHMS aNLIGSSID SHTIeuils6rT WiTenea?

4. Asymptotic @MW GH-S0IL] cenTs.

5. @WhiS Breonsssmall upml BT Sinleleor wirenea?
| uGd

ST S5 NeTTESEHHGS eflemLwierf] (5 wal6Levor)
1. Gpplpenmuissr LissorLAwiedLsemer sfeuifl.

2. auflngwsmm GaL6d fipMLpsmmeniul eilaimdldaai.

3. @mwd GIL 6V 6T6TMTEV 6T63T60T? 6T(hh Sl HML_(HL6T 6T S,

4. WY arfloswnss OpmMpsmnmiL 61(hS SIS (L6 66TsE 5.

5. @WRIE HIeonssSHHer &(hSImHeme OILIMHSSHLOMeT 6T (hd SISHML(HL6IT elemeseaiL,
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F"" LOMETOTEUT &6T E1FWIeOLIT(B
1. 2 erg) U@L LomewTeuTaseletr Snmhlemevsmil Smevmenot(hdh Capiiefledr LogLIBILIevor Seifleor

gl ufled SisnerSgl HLbHSHmeTSmenLD HmmGamnmid ausnsuilsd 6IbmlpsmmeniLl
2 (HAUTSHSAULD,
2. 2 T gl euGLIledr LomevoTeuSefledr 2 WiT&ema Lomevoreueofledr 2 WITLD LMD Lomevoreufsdr 2 WITLD
eteor ) LAfSSLLCL 6T Sieumenm gmieuflensuied auflnsunssd e L Cr LLiguiers
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emuUSPTeT QwmPlufled, 5SS eumibs L6
QUTMIWITENTT &emer 6r SITLILMT &H&Gmmib”.

o Youtube fimi6u60T1 5 &l 6ot GILDEOTEILIM(HEIT
&1 QUEMLOLILITENTT, “@Wnrhl Grn”
DLISHHTEMETLI Wip)1s) edTeuBLOmm)

gneoTmeflSEDMT. “eTrhIHemg 6Uem6VSHSH6T SHH 6D
emUSPTeT We Ceusnss eFwWeLBEDE.
Bles Gempeunenr  CrISHe, GemDHS
Birei&enned SiHls AMLILDSRIGET H(IHEUSHDES
MLSSHTET A SHEDSI”.

iU euBLMs6Te LOSOEpSAW  HMID
6DLISHSHTE0T
SiemLIbgleTeng. SeTmI, Qeleleunh HITeHHGSLD
enLSSTemeoTLl LD OSIh& 61&MeTEnSH60 L& LD

LruevLomeoT e &dlemuwill

BHeTemlo  Sefl&Hng. aeerefle), SiemeTSHSI
GLoedTEILIN(H6T ST 6YHeTlQID 6mLISSHTEIT LG (L&
U@ eudlsSmsl. I awnflesener eUNGemsUN6
6DLISHHIT60T Slemeotafleor & 6U60T HEWBIL|LD
I &&&8n 1 6Uen&UT6D 66T &FFILIDLHEI6TONS).
By winiseled 2_aitarm Institute of Electrical
& Electronics Engineers etedtm [Fimi6ueot $&med
QeueflliLliu@G&mE. IEEE Spectrum eredrm @510
emuSSTemeoT 201860 QFHTLADHE ETetormeug)
2 wiihd
sreuflensliLGSSlweTens.
BGe eanBHsLUL(BeTer LeiTerf]

(LEDDWITE & Qwmplwins

efleumliug emussnedr 100 soeisdemsuwp, C++
99.7 56fi5SH6mBWID OLDHMIETETE).
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e ereflw OFMLIfILI6L & 6mETILLD

UM SSHE0TEMLOW|LD E\&HT6T0T(H6TETE.

s ounmetCrnes® HireonsssgLer (OOPS)
galqw 2 wifflemey SMUSLH  Gwwmplemiwids
Q& mevoT(BET6E).
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MUSSTE0T AW (PSLO—LOMMISHET LHMID OFWID &L 6T

&MMeSleoT GrhiTs &k &6iT

@hsl LM LG &mmIN6T oTeoraIieeT Sinlbgis NeeTaig): DY5473

UEDISHEmeD LIeoTmem) &L (psd (GUI) wmmid bhiSlmenthsd 2 (hailobs F,)pelled nLSSHTer
HI60SH6M6IT 2_(HEUTEGSH6V.

2ent_m(HLD LMD &I (psmmemLouied HTed 2 ([HEITE:ESS60.

LOTMSHEm6NT 2_HEUTEESH60 LoNMID SieuMn&E LEILAHSS60.

LSS Teofled 2 aTar LIsdGeum) Sie) euensSSH6leT &ihSSIH6T MHMILD Sieumniledr LIL6TLIM(hSmerT Limad
SNl G| OBMETEHH60.

LeGeum eusmsLTe BlFwWm@MEefler LwerLT(haEmer Lfibgis bamerense (sHemfls, el 6
LMHMID SH[HEBES)

LSBT CHMEMEUSEIT LMD FoMHMIGHEMET 2_([HEUTEESS6V.

(-| 5.1 ainflapsib N

MUSHTET  eTebTLg  Oumg  LwedTum(h
Hreorss Oomfl @b, S5 ObSTeombler
senflgeiiued wmmd Heoflell Sipfleflied Cae
SpImiES Himieueond 6T SemPSSLLpL CWI

(Centrum Wiskunde & Informatica)-emiwi G&imbs
0 BLIT 6uITedT GITITEHLD 6TEITLIAITITED 2 (HEUTSHSLILIL L &),
@uolomfl 19918 Speorh  Oleueflud L't g,
DLISSTE SiGetr BlLILem, 6T(LpLIGISH6rfle0 LATLIevLDT6vT

LI Bem B & Femea OIBMTLTTeuT “GLOM6ITLY 6MLIGSHTE0T 610

SLigmemuin &T&@en” Embgl OUNMEI. MLSSHTET
SLLmSSLILLL [HTeomss Aol mmid GLmmeT

6o blomflemi b, siflSemg.

d 5.2 ewussnefer AplLberisen

v 88 m urg Lwerur (p Ourfurgd. Sms DMl wHmn Sinfaliued Seers
Bireon&aSSH M@ LIL6TLI(HSSHE0MLD,

EDUSSTET DA(PaLD-LomileBeT MM AFWINH@S 6T
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vV 88 BWES (ML STITS [HIeomés LomPILImELD,
v emug e hired ererllgnas Lifib g blemersm Wy,

smudser 3.x ugdlifed IDLE (Integrated Development Learning Environment) fimed
GNymnm 2 Harssald, Swsseald LwaLbAng. &ms www.python.org eerm &emewori
(paaufluled &mba LEIMESLD OFLIG) OSTeTemeuLD,

d 5.3 ewussnesr Hrenssb —

OUSST6T [HIemev, 2ert MBLD (PDMEDLD Diedevgd AL (pewmemoserfled 6T(LP&HE0MLD, 2ert m(Hd
(PEDMEDLD MG GiTevor(h@&SMluded (>>>) Hlremev 6T 2 S, svafili wemmemLouled Hired @mlwsmm
geofl Gamiuns, .py eredrm Bl 61 Gailsasi (h SWwESSILbHD, saflli . (MM  LSTET eLH6V
Bremev 2_HaUTSSaILD, LML AFID LweTUhHE M),

5.3.1 2arLn(BD (WemMemLo HTeVM&H &SI

2en_m(HLD (WemmemLouled emLIGSHTeT GSn(pemmeniul Grrquine giresr(h@&nufed 2 smefL i L e 6o,
BomAILBILWLIT LT STeiSHemeT 2 L 6anquITs ST (hd, 2erl_m(HiD (PsmMEMLD 63( eTarfliLl (Psmm HMeLES BV L 6mT
Gumed LIWLIETLI(HSSH6E0MLD,

5.3.1.1 ewussmet IDLEemW QSHTLHI&SH6D

LI63T6(HLD &L L_smerTemiLl blasmenor(h eXleuor GL_Tero &L SismiolilNeb mLigGmest [DLEsmLL Gleuda60mLD,
I Start — All Programs — Python 3.x — IDLE (Python 3.x)
(Sieb6vgy)
a1 SHeomuied E 6T63T M @ MILDLIL_LD EHLILT6IT Sisng Hlerlld OFIIG) OSMLBISEVMLD.

S&1Bumg), UL 5.1 Gumettm) muGSmerT IDLE glemy Ggmedt miib.

—> LI QUL 6DL —> SHEmEOLILILILI 6mL
i Py L1 b )
e | iy e e o
[Fythom 3.7.2 [Eagesv).T.2:Palffctasd, Dec 23 2018, 22:20:83) [MSC v.1908 17 Bae
| (Intall] on wisd¥
| Type "Belp®, "eopyright®, “eredits® &f “licenss()® for Bors LAPSrmatien.

LS STE0 Gitewst bSMl (>>>)

bm ]l Cadl )

LLLD 5.1 — emusgmest IDLE smenmid

12 - SpId UGLIL SHevoflest] Sinflaliied

‘ ‘ Chapter 5.indd 50 @ 30-01-2020 19:20:39‘ ‘



| T T ] ® CH ||

>>> eT6rm Gevor(h@&n smugmer Aom Al sl Lsmerll Olummis Blsrerer SwmT Heneouiled
8nlums GNsEng. Sigraug IDLE Somuied Gsmearmid greobh@m 2 mpb (psmmeniouied
8nlums Gfesng. SULTwWal 6 erefll wem sme@GeL L ifled, semreadh CHTemeamiu OFLIg)

LITT&&60LD,

Isr@g';gjés,asrn'_G 1: I T 555SMDB 2:
>>>5+ 10 >>>print (“Python Programming Language”)
15 >>>x=10
>>>5+ 50 *10 >>>y=20
505 >>>z=x+y
>>> 5% 2 >>>print (“The Sum”, z)

N J - J

| Python 172 Shell T o i

[ fdu el Debeg Qpten  Medew  bHdp

Pythen 3.7.2 (tagse/v3.7.2:9a3ffc0452, Dec 23 2018, 22:20:52) [MSC v.1816 32 bit
{(Intall] on wini2

Iyps "help”, "copyright", "credits" or "licensea()” for mors information.

2 print{"Fython Frogramming Language"]

Bython Frograsming Lanquadge

¥ ox = 10

oy = 20

DT EELY
® s> print{("The Sum = ", Z) @
The Sum = 30
o

L0 Cakd

LLLD 5.2 — emU&SMeor 2erl_m(hlD ST6MILD

5.3.2 emudsnet evAfli Hreonéss

SIGLILIMLUITE, 63(F 6T0&IIIL 6T60TLI G 6MLIS SHIT6T &L _L_6MEITEHEMEIT OlSHITE00TL 63(TF 2_6MIT bW H6DSHS
&N&HNG. muSIHTEr evSifil GSnlpammenil LHILIWIETTSSD OFIGS OSTETATEMD, 6(F (POM
suaIflli” GamlismL eTSIEL L TeD Liew (pemm ELSHENS BlETeTaTevid L eur(hd Sibg enaliflliemL 2 (Heumeas
Gamaulevsmen, 6L LSILMIE| OFL &olquimel,

@ DUSSTET DA(PaLD-LomilebeiT MM AFWIN@S M6

‘ ‘ Chapter 5.indd 51 @ 30-01-2020 19:20:39‘ ‘



| T T ] ® CH ||

5.3.2.1 ewusgnedt eI 6r(Q&IH0
1. eouggner shell gmenysdlev File > New File Sisvevgy Ctrl + N ereirLImd Si(Lp&SHSaILD.

| U=t E=ET—)
) foe Fommmt fun Optiom Fedos Help {
[ temie — ] |

Cper (4. M. |

Oty Phhsti .. ARaHA

Froord Fibr L}

Moy frosse AR+C

Bt Bivewiatr

Jaerit Ll §

St B Crla Shaia §

oo Copy . AB+Shaih=§

Paing Wirdow (BB

Clesn ansF4

g i

ULLD 5.3 — g Q&M 2 (HaIT& @360

2. UL 5.3(S) sfled smemrliLbeemnsliGumey, tuwifl g Untitled Geummy soeifii Text editor
B medT mLd.

) et Lo s ool

Bdw a2 igerai Eun Qpiom  fedes  eip

Lml ol

uLLD 5.3 (&) Bluwifi Y g Untitled Gleumy srodAiflli” editor

3. Uetreurmd &L Lsmenasemenr sodlflli editorsd 2 simerflLayib.
a =100 L& "Unttied® [ s 5
e I
b=350 a = 100
b = 350
c=a+b
cC = atb

print ("The Sum=", ¢) print (""The Sum=", c)

Led Cakll

uLLD 5.4 - smugger Longlfl Gmlpsmm

12 - SpId UGLIL SHevoflest] Sinflaliied @
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5.3.2.2. emudsner evdflliCemw GFoHHed
(1) File > Save sl Lsnemsnwl CabolsbHesaID Sisvevgl Ctrl + S Sipdsaib.

ULID 5.5 - p3eir(psmm 6 GsLismu G&LilS S 60

(2) @UeuTl, LLLD 5.6 STewTliL( Save As 2 smLUTL 6D 6L 1q v Gmedr md.
—> Gamly GFUl&H@ELD &L 1D

P I =
(M [T Compater + Mew Vslume B + Pyhond-7 w | g || Search Pythand-7 1
—_— — —_ =

Crganize -+ Hew lolder

% F‘hﬂ" i‘ Mt . Cae maddied f:q'u'
B Cestep IE] [# Esmpled TN -MISEIET  Buthon il
o Recent Plages

Gami eusws (Python file (.py))

LILLD 5.6 — Save As 2_mIuImL6D 6lLIL1q

{:5:?3 OUSSTET SH(PSHLD-LomIl6IT LoMMILD FLIMESMSH6T
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(3)

(4)

Save As 2 somumLed 6L 1qufed, Gami GaildaiL Gastorqul &L Gma Caibo&hss Geuer(hLD,
Wetreory Gaminfeor 6luweny File Name 6L 1quied 2 emerfl. Geuetor(hid, (LpedTenfiliedLITa emLIGTEDT
Gamiysst .py ereorm BUgliL 67 GHiSSLILGEA MG eTeorGe, smLSSHTeN enafl editor-6d
GaMUIL&(EhHE@ Lweor B 1qlismu @Ml Gauetngi Sieudlidlesnev,

8mdlurs Save OluTSgTener CaNboSHSE, MLSSTET vl sm GamliemL GaLiléaeomLD,

5.3.2.3 Executing enuggnedn evdfli en, Quiss

(1)

(2)

(3)

Run — Run Module Sisbevg) F5 emiu GHmb0&H®H6LD.

| & demol.py - Di/Python3-T/demol.py (3.7.2) =l ﬂ_ﬁ]
File Edit Formnat | Run | Options Window Help
a=100 | Python Shell s

Check Module Alt+X

b=350

c=a+b s
print (*'The Sum=", c)

LLLD 5.7 — smusameot 6r0&ifl I S is@SH6e0

&@lpommuied Nmpasst EmiLlear Sime sl HmsdHe IDLE Hepuied smevorissil (b,
OUSSHTET LI6mPSSTET ST SH0S cileTé@L. Lmpsmer SHbhSSHasnNE, sl editorss
Blgerm), Nempsmers SHmsd), Gslemu Ctrl + S Seveog) File > Save s Lsmend Olsmenr(
G105 1607 LT 600T(HLD B ISH CueuoT(Hid.

NempseT E606vTS MLSSTEN GMlpemmenil SsSILal 6T g6t beusflufh smussmer IDLE
&lewrr 5.8 —60 2_6iT6r &) L6 1) BSHT6dT MILD,

—

.-,.p’ml:r:m a—¥i 28}
Bie [de Seap feimy Qpbom jfeces e

Python 3.7.2 (tegs/vi.7.2:9a3ffc0d4’d, Dec 213 2018, 22:20:53) [MSC v,1916 32 bit
(Intal)] om winl2

Typs "halp", “"copyright", "credits” or "license(l" for sore information.
B

RESTART: D:/Fythond-7/demol . py

The Sum= 450
o

L o

b Cobi |

ULLD 5.8 —emuUGSSmeor 6rvaiflii Meuerflus(h Slemm

12 - SpId UGLIL SHevoflest] Sinflaliied
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(1 54 2 616l whpid OeueluSE QswHan piBET

69(h HIT6d Liwieory eflpDL N Lissoflsmin HlemmGaummieusm@ LeT hLedT OSTLL| Bsmsiem Geueuor(hLd.

Bsn® 261l - Oeefluf@h OFwmnaa missT LIWTLGSHMGL input() OFWMIa 1), T Hmen EUSHELD
BlumW& Sraissmen 2 etarf (b fallwed, print() eerm Aeueafluilh Oswmsa n Hredsr Siaisamer SHammuied
S iss 2 SHeEngl.

5.4.1 Print() e@swmHsnmj

print() O5wM&a_ et OSTLiflied SBL OlEBTHSSLILIL (HeTer g

print (“string to be displayed as output ” )

print (variable )

print (“String to be displayed as output ”, variable)
print (“String1 7, variable, “String 2”, variable, “String 3”

I T (bSSHSHBM (b:

>>> print (“Welcome to Python Programming”)
Welcome to Python Programming

>>>X=5

>>>y =6

>>>Z=X+Yy

>>> print (z)

11
>>> print (“The sum =", z)
The sum =11

>>> print (“The sum of ”, x, “and ” y, “is ”, z)
The sum of 5and 6 is 11

eeueflui@:
Welcome to Python programming
11
The sum =11
\_ The sum of 5and 6 is 11

J

mLSSTeull6d, print() OFWMEa 0 Hirener SUISELD LTS Sreusemer Meueflul LiweTLIGS DS,

print() OFWN&e 0 Siesemer SHewpuied SmeuorI@Ld (et Gamemausnil ST i, print()

flFwmEa_MlenleT OSMhHSSILGD (P damnnismenyb Samuied s (b, srmyeTefl(,) Oater®h print()
BFwMEn MeneT 6eTNIGE GuoulL 2 mlissmer LNifléseom.
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5.4.2 input()

USSTefled, input() Ogwman m Hrme SWSGSD Oumwpg Srausemer 2 emefLrs Ounms
Blsmemen LweTUhSAMG. input() OFwmEn et  OGTLIfleD,

Variable = input (“prompt string”)

&ps esnLflwedled 2smemr  “prompt string” Lwenry OsMhSSILL  Gauetorigs 2 eTerf(h
TGHIOENEITLINS 2 6WIISSHID Sapm  Dideog  OFUiHem  OSmeuoTgmHEELD.

input() slLememr Siemwolifed 26mem “prompt string” Hewmuied Gameormid, L] S6ms
LSS 2 6taf(h STHOTSH BB TSTLMTSESILGD STeisemer Osm(héseomd, input() OFLNE M),
slemaliLesmsulsr epeold UL FS Osigammm wbruisd GCallsg mas@D., “prompt string”
BlsT(h&sLILLsedsmevbliLiesfled Hemuish ebs SHSHaaID CoHmeTmT). EG6oTmed Lieory seunemm 2 emef(h
Bz Geuetor(hd eTeTLMS OSIfhG BsmerTer (LTS,

I TB5HSST_®B 1: “prompt string” asnevor@eremn input() O&FWMDHn M)

>>> city=input (“Enter Your City: ”)
Enter Your City: Madurai
>>> print (“I am from * city)

I am from Madurai J
g

I TB5&SSMT® 2: “prompt string” @LbOUDNS input( ) OFWDH & D)

>>> city=input()
Rajarajan

>>> print (I am from", city)

I am from Rajarajan J
-

BGev 2 6Tem ET(HSHHISHML_(H 260, input( ) WM Mfled “prompt string” L 106ILIMeedsm6D,
ereor@ey, eTeumemm 2 emefLe: SI Geouewor(hid eredrLg Lwery Lfibg 6Olemeter @weongl HInGG
fsTLMIeveors Srasemer 2 erafl Lmed, Heummesr Siemen Oleuaflulbn, ereor@en LiweorT Hremev 2 iflul
womuled WwsHs, “prompt string” input() OFwWMEa Mled LWETLHSS Geuevor(Hid.

input( ) OFWMEn_ 1) SiIEDETSHG SHTEISEMEILILD FTHISHET 660G GMILHETS TMMIE OSTETEHLD,
ETEOOTER6MTE  Si6D6V, LILIEITT 6TeuoTSemen Loglliisemnas 2 emaf(h Oaud Gurgl, Sieme OeuefliLmiwins
TEOOTEUEME  SHIEUSHETTES LoTMHMUILL. Geuetor(hd. int() OFWMEn M) STUDS SHIEME 6ETEUTEIMS SIEUTS
feeflliumLwns wrmm 2 sadng. && Gumerm wmm AFwuMse mGmer LeTeHD LML Hisefled
LI & & 6VITLD,

12 - SpId UGLIL SHevoflest] Sinflaliied
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I B S5EHSSMLD 3:
x = int (input(“Enter Number 1: 7))
y = int (input(“Enter Number 2: 7))
print (“The sum =", x+y)
eleuerflui B:

Enter Number 1: 34

Enter Number 2: 56

The sum = 90
\_

Isr@g’agués&»rrﬁ@ 4: GuBe sMTeID FITNsHE QI LMHMI (LD
x,y=int (input("Enter Number 1 :")),int(input("Enter Number 2:"))
print ("X ="x,"Y ="y)
eeuaflui(®:

Enter Number 1 :30

Enter Number 2:50

\_ X=30Y=50 J

d 5.5 ewussner GuiliyenT

USSTelled @MIlemr ammeq (#) @MULeT OSTLEIEGD. # GSMULeT OSTLEIEGD auflser
GMIYmIUTS SHSILL(H, muSSTeT omhiauwmill Sunmn &olpmnulesr LGHIWnS SmHSTEI.
GMLeIseT, b aufl Siedeog) Lie eufluinegs Eméseomd, Liew aufl Goiiiyamr Sl smerLmsl! GLimed
Sl " GNESGHT o sTGHUTES ambesiuL. Gaueuor (L.

# It is Single line Comment

"It is multiline comment

i

which contains more than one line '

d 5.6 2 enmerened

mUSSTeT, mLbeuefl LHMID SHS5SH605m6T OlEmeTh Hiedledr ASTGLILSEMET &SNS ME)
Speormed, C, C++, java Gumestm Blomiflsser Bipefley { } SimL i@, Himedlsh BersE (W, OlFwLMEa MiseT,
L&, CaIBOGH(HLL HTGLILSmeT @MldaL! LiaTLbE MG HiTedsd OSTELILSmeT @M, GeauevoriguL
fleumm) SemLBeuerfl ereioremfldemas 2 eTdememed 6 GMLLIL L Sietelled EmEsTE (Aaunm EmLbeusr
LMMID HSHSHEVSE6IT). 660 6317 OSHT@SLILSE6T EL LD LMD FoMfledT SisweTHAMEGLD 68T Sisefievmeor
L aiell &mes Geueuor(Hid,

{EZ} DUSSTET DA(PaLD-LomilebeiT MM AFWIN@S M6
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d 5.7 eleemaamer N

LSS, Hredled @Lobiumid euflsemer SiglienL OlTnserms NsHng. &b &n miEer
eflevemevaseT  eTeUTLILIBD  OlLUTGieuTa  elebsmevseifledr  usmESLLITEDT,

1) @MBLILITSH6T

2) AplyE OlgmmessT

3) BFWMm@SMH6T

4) abLSGM LMHMILD

5) Hlemeo2

sflebsmevssemer LNLILISME Bleumm EemL_bleusrl SHevoriqliLTe EmhSEH60 Geueuor (HL.

5.7.1. GMILGILIWIT &6l
o, OFwWmEn 1), STHESW, 0STGEH Seveog Oummefler OLWTEmeT @MILIBILILIT 66T
SmP&ESILGHEA M.
«  GNIOLITSET eTWSHSISH6T (A..Z or a..z) Diededl DigsSEm) (_ ) bismeuor(h ATk Geueuor(hid.
«  @MUBILWTS6T erenoraei (0 .. 9) HlEBTEToTLYHESHEVNLD,

«  EOUSSHTE GSNILOILILITHET 6TPSHE! QUI6I6TTI6Y] OBMETTL Gl DiSmaug Spmidleo OlLflLbLILSGiEeT
(uppercase) LHMID SpmigHeo APILBlLIWSGIEeT (lowercase) oGNS SHHE\E OSTETEHLD.

«  GULOLWTSET mUSSTT AMUILE OIFTMSETTS E[HHS Sa L TG
- mussmefled %,$, @ etc., Gumettm HMISSNESMSH6T GILBILILITS6TE0 EL LD OlLMESEa LTS,

sfluner @olLieLwiSefleor eTBSH&ISHSTL(B:

Sum, total_marks, regno, numl
Feupneot GUlLOLWTSefledr eTBSHSHSHHTD :

12Name, name$, total-mark, continue
5.7.2. dmUy& eenmaei

Hme0ledr  SiemOLIEHLI  SiEDLIITOTD SHMewT  mUSSTeN  OomPielwginl HAmiyg OFTmsemer
LWeTL(GS&SEMG. Sl feTngseT eomfouuiiiuied @mMiiI L fummsT fsmer(heTersmed Eememm
Gm  LweTumT Mm@ UWeTUhHSSH0 LT,

S L auemewor 5.1 emLISSHTET SMLILIE OIFTME6IT

False class finally is return
none continue for lambda try
True def from nonlocal while

12 - SpId UGLIL SHevoflest] Sinflaliied
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and del global not with
as elif if or yield
assert else import pass None
break except in raise

5.7.3 e gwnHSm&er

sewflloiuTy Hreordss Owrhuied Aswm@misst eearm Hmiy GuuTbser sepfllbhser,
Bub@ement GFmdiL) GuimesTm AlFwebLIM(hasmer A LweTUhS MG, OFWNGSMS6T ereTLIsme GMuT b6
B e OFGMIs6lsd 2 6o &I IL|S6rled OlEFILLIBLD. SH6wlls, eLI1TbH, SHEHS5, LALIIHSSH0 GLIT6TH)
LI6D 66mS OFWM@SMSET 2 6iement, LHIILG6T oMMID mnlesT OFWM@GMIL6T LWeTLI(GSSID CuT

BFILGMLIEHeT 66T SiewPSEILGA DS,

5.7.3.1 set0fly O FWDHSMSH6T

&g OFWm@&MseT, & OFwGamLiassT anmis fsmenr(h Diger LS & semflg aweoL(hsemsrT
BlFlu D, Semer eTefll Wemm SHemflla OlFWEOLT(HhSBeMTES LILGTLI(HSME). OILITHLOLTETemWING devofllielLima

Blomiflest &GIBUTeTN AFILNSMEEmET BSTEITYHEGLD, Seme FLOETUT(HSmeT LILETLI(hSS ST

SevflS(haemer OlFILI LiwedTLI(h& mE).

® LGS T6T L6TauHLD SHevoflg OlFwm@ nlasmer Bamesor(heiTer &)
e FWnHGM-6FweoLIn® TB5555MB Siey
a=100, b=10 erevr 1TSS BMevoT(h LedTeuHD Camemersmiu LA LN (Ha
+ (8oL L 6D) >>>a+b 110
- (315560) >>>a-b 90
* (BlLmISE6D) >>> a*b 1000
/ (Q1BSH6) >>>a/b 10.0
% (U@L &I) >>>a % 30 10
T 1G)) >>>a % 2 10000
/1 (W 616007 USSS) >>> a//30 (Integer Division) 3
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I &Mwpemn 5.1 setnfld OFWDHGSMemW aFwWed eXlemédosiD:

#Demo Program to test Arithmetic Operators

a=100

b=10

print ("The Sum =",a+b)

print ("The Difference = ",a-b)
print ("The Product =",a*b)

print ("The Quotient =",a/b)
print ("The Remainder =",a%30)
print ("The Exponent = ",a**2)
print ("The Floor Division =",a//30)

#Program End

eleueflui(®:

The Sum = 110

The Difference = 90

The Product = 1000

The Quotient = 10.0

The Remainder =10

The Exponent = 10000
@& _ The Floor Division =3

J

5.7.3.2 QgnLiyenLw Sisbeg QUTE aswhHE&miser

ATyl fsunGisst UG OFWNEGMSeT armb SmPssiLbang. && &
BB MisEhsHE SmLGuimer 2 smmusmmel Candssifl 2 Hab, Garsemenr sflumes SmbHTed

slemL &ifl ereormid, SHeubimerfled SHeum eTeoTm MBI SH(HLD.

LSS 6T LNeTeubd 6L1T(H OFIMES Nlsemer Bssmenor (herTer G

QswLD s @556 6 Siey
a =100, b = 35 ereor LA ILITS BlGBMevET(H LetTauHLD CHmemeusmiL LG LN (b
== (f\aIT) Y = SeIm)
> (et Bluflwg)) >>>a>b &ifl
< (& pflwg)) >>>a<b Seum)
>= (et Olufluig) Siedev g BT >>>a>=b &l
<= (& g Siedevg ASIT) >>>a<=Db Sau)
= (BT Si6060MS) >>>al=b &ifl
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I &vlenn 5.2 QUG aswunH&H Canslszeb:

#Demo Program to test Relational Operators
a=int (input("Enter a Value for A:"))
b=int (input("Enter a Value for B:"))
print ("A =",a,"and B=",b)
print ("The a==b = ",a==b)
print ("The a>b =",a>b)
print ("The a <b =",a<b)
print ("The a >=b =",a>=b)
print ("The a <=b =",a<=0)
print ("The a !=b =",al=b)
#Program End

eleueflui®:
Enter a Value for A:35
Enter a Value for B:56
A= 35 and B =56

The a==b = False
Thea>b = False
Thea<b =True
® Thea>=b = False ®
Thea<=b = False
Thea!=b = True

-

5.7.3.3 @58 FWMNHSMOISH6T 2_6T6T60T

mUSSTEld, SHHS Osumensst OsmhessluL  lih Commauiar e SHeHS
flFweoLT(haHemer Gomblsmerer LeTL(hSMG. and, or LMHMID not S EP6ITN SHEBES OFILNGSMNSHET

9 61T 61T 60T,
Sewb@asT 551656 waey
a gl 97, b wdlLy 35 erevrés tameor(h LledTaUHLD SHHHS CamenausmiL LA O,
or >>>a>b or a== &l
and >>>a>band a== Sau)
not >>> not a>b S (Sigrag) &ifl S gl

DUSSTET DA(PaLD-LomilebeiT MM AFWIN@S M6
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SOWemm 5.3 HHHS OFWDHSNHemen BFnd 55 60:

TBS5HSEM B SBIenD TBSHSSTB P96y
#Demo Program to test Logical Operators Enter a Value for A:50

a=int (input("Enter a Value for A:")) Enter a Value for B:40

b=int (input("Enter a Value for B:")) A= 50 andb = 40

print ("A =",a,"and b =",b) Thea>bora==b = True
print ("Thea>bora==b =",a>b or a==b) Thea>banda==b= False
print ("The a>band a==b =",a>b and a==Db) Thenota>b = False
print ("The nota > b =",not a>b)

#Program End

5.7.3.4 wHUNBSSH OFWDHSHSH6T

mUSSTell6d, = eT6TLG 6(H SNBSS0 OFLNGMLTGLD. &G LTNSEEHSEE LA INHSS
LWedTLI(hSAMGI. a = 5 wmmid b = 10 eTedr m) oM a ulledr oI 5 T6dT LD, b-60T Lo 1| 10 6T60T M) LA NTHH SHILD.
Bausflp A INHSH0 damilener GaumeligLoma a,b=5,10 e MID OlST(HEES60MD, ESHIRID CIVG) LIEESLD
Bm5® 5 wNmIb 10 ererm fsmeor a,b ereorm mnilesefled WemmGl LA N HSSID. BLSSTET, +=, -=,

*=, /=, %=, **= oL //= GumeTm Sa L (H OFILNESMSEMEILLD JNELD.
QFWIMnM) ellens&LD T B55SSM_ B
x=10 eTevfled
® ~ aeliLGswsTem  OFwGomimw S ULGBSWSTeT | S>> x=10 ®
- LIéEE SmSEId >>> b="Computer”
BFWGaTLIGEmET &a L 1q QIHLD 6lemL6mLL EL LI IS (LpeTTer
+= >>> x+=20 # x=x+20

fFwWGsumLiufled &S SID SiFmaug), x=30

fFWwGeuiLsmerT &058I QU(HLD eflemL6miLl
-= . . . . . .. >>>X-=5 # X=X-5
SLiusswster  OFwGeomuied SmHSSID  x=25

bFWGeomIsemen &058I U(HLD aflemL_6mLLl
= . . . . . . . >>> x¥=5 # x=x*5
S LLss(sTar OFLGeomLiuiled &S G eTeor@ar x=50

oFwGeofL s emern UGG U(HLD aflemL_6miLl
/= . . . . . . . >>> x/=2 # x=x/2
L LLss(usTer OlFwGemiiuiey &mSaID erer@e, x=5
B 5GBTS LT &) OlFI6OLIL (h, 1@ Semil (LT SHLD)
%= SHeTHS(H ellemLemi L LI wsTer fFwGamufed | >>> x%=3 # x=x%3
BmHSEID SiFTagl x=1.

OFwGeonuiesr AbHSGHGMmIL  OFWMLbHSHS

= BLinsswerer AFLGLMIUID SHSSHID, DiFTaug | >>> X *=2 # x=x**2
x=100
fFLGMIUTT W& W 6T IGSHH0 LI

/= >>> x//=3

BLluss fswuGMmIuIed &msaId, x=3

12 - SpId UGLIL SHevoflest] Sinflaliied
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&nwemn 5.4 LHUNHSSD OFWLHGMSBemen GanHHse0:

Bireb GMlwenm

eleuaflui®

#Demo Program to test Assignment Operators

x=int (input("Type a Value for X : "))

Type a Value for X : 10
X=10

print ("X ="x)
print ("The x is ="x)
x+=20

print ("The x +=20is =",x)
X-=5
print ("Thex -=5is ="x)
x*=5

"

print ("Thex*=51is ="x)

x/=2

print ("Thex /=2is ="x)
x%=3

print ("The x %=3is ="x)
xX*=2

"

x//=3
print ("Thex //=31is ="x)

#Program End

print ("The x **=21is ="x)

The x is =10
The x +=201is =30
Thex-=5is = 25
Thex*=5is = 125
Thex/=2is = 62.5
Thex %=3is = 2.5
Thex *™*=21is = 6.25
Thex//=3is = 2.0

5.7.3.5 Blubsement QFWIMNHESM

Wbw FwnEGN Hubsmer OFLNGSM armid MmPsSILGSANG. &8 &werumbhoseflsr
HLIBSemeuTeniL &1fl SieLev g SHeum er6dr m) GFTHS G MFIOLIHS SID, (WL OlFwm@&M Lo eufl if..else damm)
@umed Sisveorg HLbSHmeTHemeT seMemm eufluied GFTHHs DiVILSHSHHMG).

L SHemeors OFm@Muflesr OGmfliieo,

I Variable Name = [on_true] if [Test expression] else [on_false]

TB5HHHTD :

min= 50 if 49<50 else 70 // min = 50

min= 50 if 49>50 else 70 // min = 70 )
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DUSSTET DA(PaLD-LomilebeiT MM AFWIN@S M6

@ 30-01-2020 19:20:40‘ ‘



| T ® CH ||

I SHlwemm 5.5 HlubsHemer FWMHGSM (Wb aFwunH&n) CGandlsHse:

# Program to demonstrate conditional operator
a, b=30,20

# Copy value of a in min if a < b else copy b
min=aifa<belseb
print ("The Minimum of A and B is ",min)

# End of the Program

eeueflui(B:
\_ The Minimum of A and Bis 20 j

5.7.4 augoysGm&er
OUSSTET, GSOUTH Diedeng @GMuiGhseflsor OTELmu, Gsmemey, LLIGUIEd, DiSImE LMHMLD
grmisefled LwWeTU(hSSIEMG. LeTaumHaeT  mUSHTET  aIIDLSEMIEOTTESLD.

o

5.7.5 Iflemeve_(p&H ST
HemeV2_HEE6T 616G LMMSET Diedevgl LINNEISEHSHES APRISLILGD PO  SIITELD.
USSTeld LGN — eEMEILITET  [HlemEL (HSHET 2 666D
1) ereuoraeir
2) &mb

3) LheOlwedr

5.7.5.1 erevor [Flemeve_(H&H6M:
616007 [Hl6mEV2_(HESHET 6TEUOTEHEMEN OB HEELD. EaMemm LOTMHM (PIGLITG. E6mer (PP 6Tewr,
Blgly wHmbd Ssseomer earm 3 eMSITS 66l [Heme2 heserns  LiflssiLbansg.

12 - SpId UGLIL SHevoflest] Sinflaliied
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I Fimed Gml(pemm 5.5 eTetor Qevd&misenar [HlemLilsHse0
# Program to demonstrate Numeric Literals
a=0b1010 #Binary Literals
b =100 #Decimal Literal
¢ =00310 #Octal Literal
d = 0x12c #Hexadecimal Literal
print ("Integer Literals :",a,b,c,d)
#Float Literal
float_1=10.5
float_2 = 1.5¢2

print ("Float Literals :",float_1,float_2)

#Complex Literal

x=1+3.14j

print ("Complex Literals :", x)

Print ("x =", x, "Imaginary part of x = ", x.imag, "Real part of x = ", x.real)
#End of the Program

eleueflui(®:
Integer Literals : 10 100 200 300
Float Literals : 10.5 150.0

GumBaserr

Complex Literals :
\_ x = (1.3.14) Imaginary part of x = 3.14 Real part of x = 1.0

5.7.5.2 & [flemevw|[H &6l

OLSST60l60, ST [Hlem6vLLHEB®SIT, GMLihH @66 OHTLIT, GLMBSHTET GMN& @6 OlSBTeuTIqHEGLD.

OLISSTeul6D, FIMmISEm6T saMemm, EIL6wL LoMMID epedt n) BmBamer @Gnlsafled SismLdseomd, Gl
LA HESET MMM 6vevG S 6wl BLMES ML BSTEUTYHSESLD. L auifl &I [HemevLLHmeY 6T M)

<« <«

GNEBG6T 0SM(HSBLILIL. Gaueuor(hid,

I &mpemm 5.7 &7 Hlemew(h OFWe) eXleméHaLID:

# Demo Program to test String Literals
strings = "This is Python"
char ="C"
multiline_str = ""This is a multiline string with more than one line code.
print (strings)
print (char)
print (multiline_str)
# End of the Program

eleueflui B:

This is Python

C

This is a multiline string with more than one line code.

—

5.7.5.3 yeflwedr [flemeow|(séaEer

LheOwiedT flemevlLihEserT Fifl Sievevg SHeum| SbasiL & LI ILEme blsmeuTHEELD.

DUSSTET DA(PaLD-LomilebeiT MM AFWIN@S M6
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I &nlwenm 5.8 YeSlwer wHULMm Cendlsze0:

# Demo Program to test String Literals
boolean_1 = True
boolean_2 = False
print ("Demo Program for Boolean Literals")
print ("Boolean Valuel :",boolean_1)
print ("Boolean Value2 :",boolean_2)
# End of the Program

eeueflui®:
Demo Program for Boolean Literals
Boolean Valuel : True

\_ Boolean Value? : False

5.7.5.4 el(BU®B OSTLT

souSSneofled, NeramieBan® ("\") Spdu miy @oui oL "sﬁl@u@" GO  eTeT )
SimPsHHEMTD. Bg oo Oaumm SenLaeflemw Gl LweTLGSDG. "\t' aaTug SH5560, "\n"
ereoTLIg) Lglweurfl ommid "\r" eTedTLIG BSTSHSH SlHDLmed (carriage return) @MGEMG) ThSHSST (b
"It's raining" eeorm BOFFem LeiTeUBD MUSSHTEN SHLLemer Beusflui(io,

>>> print ("It\'s raining")
It's raining

soLGSTeT LetTaumLd efl(hL(h OISHTL[Ta6mer Oamesor (heier G,

alBuU@B 68l = eleTés TG 55155M B eeuaflui®
GO ®
\\ esramiaisGen(b >>> print("\\test") \test
\ memm GmBamer >>> print("Doesn\'t") Doesn't
\” 8 oL ComGemer >>> print("\"Python\"") "Python"
\n Lghwt euif print("Python","\n","Lang..") | Python
Lang..
\t SSH60 print("Python","\t","Lang..") | Python Lang..

d 5.8 ewussnen HI6| QUDBHET

LSS TE0TI60 D6m6aTS Gl S LSS EHLD OILITHETTE SHHSLILI(HE M S, 660euM(H OLITHET SieD6v &)
A6 LIdGam) e1emsLILI(HLD, emLISSTefled, 2_eTerflemenThs Siedev I SHGLILIHL SHT6 CIEDSHSHET 6T600T 61T,
STRIGEI, LpsOILI6T, (hLhesi, 606l LommID 1g&eieonflassT Sp@ELiD.

12 - SpId UGLIL SHevoflest] Sinflaliied
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5.8.1 eT600T HI6)] UM

smUSSTefled 2 emeflemenorbg erevor OLIMBET (PP eTevor, WIS Leiterll eTetorasem LMMID S0
6T6U0T HEM6IT B\ meuoT (h6ITeN &)l

W eTeor Sy Lt eteor (Decimal), erevoremflemen (octal) erevor Sisdevg LiGeotmh Hemev
sTenorerorTss (Hexadecimal) @méas6vmid, ereuorio efevorenl GOILLSHS 0 (L@gflwid wHmd  Snflul
aR&Sleb o LweTuBEDS) (U6t Hlemev erevturementt GUILLGNGS 0X levevgl 0x (,2gdwid
oo ewflu Sievevs APl erRsgIs&afled X Lwetu@GEns) wHmib L (euflw erqess) ewrflw
WP eTeuTEm6TOT SMIHS LWTLGEDS.

I T B 5EHHSML(B:

102, 4567, 567 # Decimal integers

00102, 00876, 00432 # Octal integers

0X102, 0X876, 0X432 # Hexadecimal integers
\34L, 523L # Long decimal integers J

Vgl yemefl Srey, S0 yemeflemw OEmewiL. HF0  erewordHemmd  GMILILLILI{bHEsT meur,
T&60GLITEITET.. SHiT6Y eI, SHELD 6T60T LGS, HFL0 Lisierf], eréseroGLTeTeT. LiGemil OSTLITHS) 69607 m)
DiVeVG LI S6VSHIHHISHEMET  OlSTEuoTIYHSBSLD.

ICEEEENMCE
123.34, 456.23, 156.23 # Floating point data
12.E04, 24.e04 # Exponent data j

fesed aemrser &m Wsly yetefl wdlysmer flusd wmmd S genfl LuGHserts
61 & IT 600T 19 (H & & LD

5.8.2 Y6Blwer sr6y euems
Lp6OILIedT STesseT, &ifl Sieevg) SHeum) ererT E(h LG ILE6rled 6p6aTEmM BlEHTETITLY(HEGSLD.

T 5SHHHM(B:

Bool_varl=True

Bool_var2=False J

&7 SI6) 6UN& MMM Devevg ST snL. Sisbeog) eesirm CmBsTeT GMlSE6T ASBT(HEsLILIL
@ qu6woT (HID.

5.8.3 &0 o506 6U6MS

DUSSTET DA(PaLD-LomilebeiT MM AFWIN@S M6
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T 5SHHHM(B:
Char_data=A
String_data= "Computer Science"
Multiline_data= """String data can be enclosed with single quote or doublj

33333

quote or triple quote.

A Flemerefley O\&HmeTe
m&BBLIT aumedr @D TeOTLIRITTED 2 (HEUTESLILIL L 63 6T6rfll (Wemm HiTevmsa OLomLfl emLISSmedT.
USSHTE  Blaged, 2enl mp (pewm (Interactive mode) wmmid evafl wpewm eTearm &b
auflsefled OFweLbGSS LGS DS,

LIS S Tevflev bleumm) EewL_bleuerflemiLis (& emLBeuerfl LMMID HSHS60) Bsmeser(h Hiredledr ST G 6T
Wfléslnbhang.

eflevsmevassiT, Bleumm EemLblusliimed LNfléas L Gaevor(hid.

LILI6oTTT eTEITLIMTS@ELD Listofluflsment fHimed OFIevLIGSS 2-6i6rT (b LommiLd bleuerfluT(h eus& epevid LiLLisory
BITeIL_63T OBMLL| BST6iTeTeVTLD,

OLISSHTE 6601 SH&e auiflemiLiLd elsbsneowins LNfl&@LD.

Amlyg OFTmseT eerlLbD (WSS OFTmE6T epeld mLSSTeT Oomplolumd Birsdler

SiemLoLienL! Db g smeTelma.
?V wHISG
® | s di-s ®
siflwnent eflemLemwid CaiIhHe\sHBH&HLD: (1 w&liewevor)
1. OUSSTEMEOT 2 (HEUTSHEILIGUT LLITT?
&) M er§ &) m&HGLT euredt Grmagld
&) 1960 Gzl 610 ) &b LFma
2. ®aummieT b Gimeor(h Gl Hired LT LY S Lsmemassmer armm) BlsmeTer SWTT Heneouiled EmLILMS
GN&SnS?
) >>> &) <<<
8) # ) <<
3. etTeuHld 6bS &meil GSILOM6DTLD 6317 LGl 6DLISSHT6OT [HlTemed 2 (heumésaLILILITL(GHS M.
Si) Ctrl+C &) Ctrl+F
@®) Ctrl+B /) Ctrl+N

4. etTeuHLD 6THS @M soLIGSmeor [HIedled @M ILisemenr 2 smerf (h Ol LiwieTLI(bE mS?
&) # ) &
) @ iw) $

12 - SpId UGLIL SHevoflest] Sinflaliied

‘ ‘ Chapter 5.indd 68 @ 30-01-2020 19:20:40‘ ‘



|| T ®

10.

6ThS G 6260 MGG GLMUL L 2 ML |SHmeT epmenm eufluifsh Si&H(HLD

1) Simplierer] &p) Lmeor

&) srmyererf] ) (pésmmLerer]
LedTex(hHLD 6T &) 66D6MEVEHIT ElemLLLITG)?

Si) B0t Sp) GMILBILILITS6IT

8) AnlyE flammasT ) BlFIWMES M6
LedTex(heueTeumMNIleD 67T & emLISTE FMLILIE b1 T6d SlemLLLITS)?

&) break &) while

@) continue FF) operators
6ThS OlFWM@SMsmi eLIT(H NSNS 6T60T 1) SievP&SLILGSMSI?

i) Hewrd(bH ) OSHTLILDLLLI

8) 5065 /) BHSS60
LiedTe(HEUEITEIMNNGD 6T &) S([HE: NFWMN@S M SlemLLLmg?

1) and &) or

&) not ) like

oMb BFIWIM@& M HLIHSement OFILIME N 6T63T 1)) SH6mP&EELILIGE MS?

S1) (pdw AFLMHGSM ) OSHTLILDLLLI
8) smss i) AN HSS60
UGS -2

Very short answers

11.
12.
13.
14.
15.

LSS 6T [Hedlsnesr GETHSHS 615HEMETT QIDS (L6 MEMLOE6IT 2_61T6IT60r?

flsbsmevsseT LM S G euswTss.
LISSMeuf60 2_6Term LISOG6U M) OFWIMES 6T WiTeme?
@MIOILILITEHEI 6T60T MIT6D 6T60T60T? (G MILIBIILLITS6IT QIGNSHEEET LLITEmEN?

sr&enGUITeTsT. SHre) LM GMILL] e,

| LSS -8

Short answers

16.
17.
18.
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&6uflg OFLM@ s LD GO e, sThSSHIBHTL(h SHB.
LGS Te0fl60 Lo INHSHSH60 OIFLIME MG 6T60T MIT6D 6T63T60T?

(Lo AFILMESNNEDLL 6T(h&S SIS (hL63T 6T(LO&IS.
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|| T ®

19. aGub auflemainmm @mly erwe) ahSSSEST(H SHS.

20. SHemevLL(T 6T60TMIT6V 6T60T60T?

| UGS -

Essay answers

21.  GlFwewsnm snafIL (wWemmemLo HiTeom&esd LMl 6T &is.

22.  input() wmmId print() OFWMHE MigeT LM elleTSHE.

23.  emugsmestled 2 simerm alsbsmevaset LM 6T(LP&IS.
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UL 6

ey 11

&MMeSleoT GrhiTs &k &6iT

Shal UM LGS oIS SMHMLN6IT LOmewTITSH6T SMIbSIEH OETeTalg):
LSBT BlomLlufled LisdGeum) LimilesasL (hULm(basemei Ll Sipflemeut 6L1mig6D,

HILIb SH6menr SismioLiemLl LILIeITLI(bSE) ihimedledr Limiiey AiLed gmemer eteieur m) GLolbLI(bS Siel &) 6T6TLINS
SLL6mET SienLOLIL| eLPeOLD G ev.

LI63T(Lp6em M B1FLLIED SH6MLOLIEMLI Si6D6V G LOL&6m& LILIGTLI(HSES HTed LGSemiLl @M I L eTevorevnfléssmas
UM Si6LeVG)| HLIHSHemenT [HlemmBeummUILI(HLD euemr S\HLOL AFLILILD @G l(LPem ML 2 ([HENTEESHH60.

d 6.1 smigwsibd

Hre0&6T doMMis6rlerT OSHTE&SHemiL BSmeuTqhHSELD. B FoMMIEET 6lenLSHmeTs &M (heELD
BWssL LGHSEMT@GSLD, LTSNS, o MMISET aufldFLTs, DiSTaig Fa MMIGHET 660 M6dT L6 62607 MTEH
HemmGemmUILIHLD. r@HenId Hlev FLowmigsefled Hlasp Gbi Hireassmer &)@ GLITS) HTedlsT 6 LIGSlemLL
Sis0evg) dnNmisefletr OsTEGHemw HepmGaumnmmosd 6L (h 6l 6 Hubsemeoruier SigqlienLuied Hiredlesr
LHOTEH LGHmw Suwds Crilbh. &SNS "Lorrg')gj" Siev6v g "é.]anmﬂljlgﬂﬂq" eTedr ) G, GLogyid,
gaMmiserleT 2_6T6r 63( OlHT@SHemLLI Lisv SL6mex HlsmmBeummBeuetorig EHE @ LD. & &M@ LIEOT(LP DD EIFILIED
Sie06vG)| L& 6T60T M) BT, EBSLI LML LGS0 emLSSHmenfled LedGeum S (HUILIML(h &L L 6mioliLE6iT
DI SHLL6mET DiDLOLILSH6T MWD Seumemmll LIWeTLI(bSS HTed&HeT 2 (HaTS@GS60 LHMID SHMHMed
SpAIMENME SHTesorGLITLD,

d 6.2 sLGUUILE &L LemwiyseT —

LU (b Hredsr 6 LIGSHUN6D EmHib EeThlerTmh LGSHSHES STeleISMNE SMIeuTLomeoT [Hred
o NMIFH6T SLEUUTLEB SLL6emLIY Sievevgl SLEUUTLE Snpmiser serliLbh. anserGal, C++60
sNMenaL GUTe &bd S HUILIM (hé daMMISET SHellid da NMISETTESLD, & (Pammufsdr HenevsmiLil
OILT IS S, BlFIedWemMUTN6DT SL-HLILITL () Limilsme Siebeo g Hiredledr sL-(bLILITL (b LIMLLIsme LoTmmILD,

EDLISSHTEUI16D PO (PSS EUEDSIITENT SLBLILITL(HB SIeMIOLIL|SET 2_6TeI6r.

o0 &L GOUTL (b L LemiolIL|gei
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Sequential

Alternative or
Branching

Iterative or Looping

6.2.1 euflems (WewD SnHMIH6T (Sequential Statements)

660TmedT L9607 66T HemmGaummiLp dammisefler auflnamiss fsmerL gl aiflng Wsmm
G Mn G, 2ereniul Oluwy, wsefl wHmod TGl ereemenr AFHAGD GO,
auflnsmm o NNISE ThSSISHT(H SbGSLD.

I TB5HHST® 6.1

# 2 ereglemL il Ol LHMID WSaflw HEAGD BHed- auflnawomn sa NMGEGS
T(hSEISBML(H

print ("Hello! This is Shyam")

print ("43, Second Lane, North Car Street, TN")

eleueflui(@® :

Hello! This is Shyam
43, Second Lane, North Car Street, TN J

-

6.2.2 omHm) Siebeg dHlemertl LNfliILsn DM (Alternative or Branching Statement)

IBLD(PEML LI SiedT MITL 6T [P6Nled [HITLD LIsd @) (LPLY6lSEEmENT 6T (heH BeuetoTLqLLeTTeN G, L&) GHTHSSHMS
SiemLLL LrHNIL LTSS CSihsHeSGmMLD. Slerafl HD HE60MID FMMEL HEDL OFLILLILL IGHHSHTED
LTOHNIL LTmGmiL LieTL(bSS, B bgermemLil Gasngl &L SFHN@ Olaern CibAbHGauD, &b
PY0eI(HSSEMmED HTLD LTMH)| Siedevg) SHemertl LA M) epevld SN EHESETEMITLD, Ol (héaLILL L
616007 GIBITLOEM M) ETEUOT Si6D6V G| 6TSHITLOEM ) 6T600T 6TOTIT SieD6V Gl 6 MEMMLILIEML. 6T600T 6TOTIT SieD6V G ETL 6ML LILIEHL
6T6U0T 600TIT 6T6OTLIENS, SH600TLeUSH M@ oMM Sisvevg) &lementt LfILI ga M) LiweTLI(GE M &)

LSS Te0fl60 &LpsaseuorL Lomm ) (Si6vevg)) Semer NI So M) CIMSS6T 2_6TemeoT:
o Simple if oM o if..else sa M) o if..elif o Mm)

6.2.2.1 Simple if &adHm)

Simple if gamm eTeTLG DiweTSHG SHwmefliy sanmsaflaid Ws aeflsrear gaommTESLD.
BB SHemevriLmenT &l 6LITL(H GapmemauLmsGaur Siebevg) ShE%H GaFamauLTe:Gaur &S 360 Geueuor(hid.

12 - SpId UGLIL SHevoflest] Sinflaliied @}
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eILIM&|61q 6ULD:
if <condition>:

statements-block1

GGBev 2_aier Fa_Mmned MHLbSHement Fifl eTedrMT6L statements-block1 MlemmGaummUiLI(hLD.

I T 5HHHMT_DB 6.2:
# aeng Fifl UTTSH G andsellss S@HIWT eTerr HEFS(HLD Hired
x=int (input("Enter your age :"))
if x>=18:
print ("You are eligible for voting")

ceueflui@B1:
Enter your age :34
You are eligible for voting

eeueflui@® 2:
Enter your age :16

\_ >>> J

SrevrLmeng) Meueflufiged MeuerfluTh &HL L efledsmev, muGSmeolled Gmevor® &l L (HBG
ST S&mg). ableTermTed, HLbHmenr SumT@L Gurg Mredled erereor Ol Geuetor(hld 6T6dTLIG)
Bl m(heb L ILIL66D6meD,

® 6.2.2.2 if..else &snmOm) ®

if .. else gammrerg &fl Os1GE LOHMD SN 0STSSH e i@ sflLMilLgDHaTeT
S GUUT 6oL aIphiGEngl. ‘if..else’ damnileir ASTLfed,

asmLflwieb:

if <condition>:
statements-block 1

else:

statements-block 2

{73} &L GOUTL (b L LemioliL|g6i
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if condition is if condition is
true false

Statement
block -2

Statement
block -1

il
4]
1.
g

ULID 6.1 if..else Sampiledr BEFIEOLIM(H

if.else samm &® wWIHM eIfiSmeT APLRIGHDEG. HLBSMETUTOTS 6HS OSTEGSH6mLL
RemmGaummUiLL GeuetoT(hid eTATLINSS SiLonesfsama.

I TB5HSHHT_® 6.3:
#2_emefIL LI L eT6uorT 6pMEMMUILIEDL Si6L6VG ETL 6MLLILIML 6TEHOTENNT 6T6ITLIENSHE
S600TL_MILL|LD [Bl[T6D
a = int(input("Enter any number :"))
if a%2==0:

print (a, " is an even number")
else:
print (a, " is an odd number")

eeueflui@® 1:
Enter any number :56
56 is an even number

eeueflui(® 2:
Enter any number :67
\_ 67 is an odd number )

@maseurL Hrais@ wrmm) pemuiled Gsum) rdiflume LS Smeufled 6T(LPS (LPLGLLILD, (P(LPEDLOLLIT6ST
if..else 8o_M ) LN6TTEUHLOM )] 6T(LPSEVITLD;

esmLifluiey:

variable = variablel if condition else variable 2

12 - SpId UGLI SHevoflenll Sinflefiiied
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Gmly:

if 0 @I (erer BubSHemest LAGFTSSHLILIGD HLbSHemeor &ifl eTevfled Lomni1-6or
(variablel) &y, BLg ussSSH@eTar LTRUIlDL EHSSUILIGD. Eedsneoblesfed, LOM2-6T
(variable2) L&l &m&SSUL(HLD.

TB55SSMTLB 6.4: # 2 eTafllLUUCL eretor Q@DeEMDLILIEDL DV Sl emLLILenL
6T 600T 600TIT 6TE0TLIENSHS SH6vorL Mo [Hlred (LomHm (wemmemwitl LwieTL®G SH!)

a = int (input("Enter any number :"))
x="even" if a%2==0 else "odd"
print (a, " is ",x)

eeueflui@® 1:
Enter any number :3
3 is odd

eeueflui@® 2:

Enter any number :22
\_ 22 is even J

6.2.2.3 Neoreorevnenr if..elif...else snpm):

if gaMMIEBDETS OSTLT S NMISHETTS SienL&HS HLD GUTG) ‘else’ LGHSBGL Lgeons ‘elif’
L& LILI6OTLI(HSSH60ILD,

asmLfluieb :

if <condition-1>:
statements-block 1

elif <condition-2>:
statements-block 2

else:

statements-block n

GumaerL if..elif..else AluTGinIgeusHS6d, condition-1 ufiGandléasinpo. condition -1 &ifl ereflsd
statements-block 1 BiFweoum”(h& condition-1 flemmGaummriL(hLb, &6venevbliLieuilsd &L GHLLIT(, condition-
26owi1 uflGard&@id. condition-2 &ifl etevfled (statements-block-2) BlemmGaimmiiLI(HLD. &evemevbiLicsllen
else u@duled 2 eirer (statements-block n) HemmBGeummUILIHLD.

{75} &L GOUTL (b L LemioliL|g6i
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Expression
of if

Test
Expression
of elif

false

True

Y
@ Body of else
y

y

<
<

\

® uLLD 6.2 if..elif..else gamniledr blFweOLIT(H ®

‘elif’ uGd if..else-if..else saNMiHEDeT BMETTEG c60Tl6mevoTSH &I 6@ if..elif...else. ‘elif” et
alflauréaib ‘else if’. ‘if” gamiled LWETUGHSSUILGLD ‘elif” LG@HHE bl emev, SyerTTed else LGS
LWeSTLI(S&IoBUT &) FamfletT & migufled LiLieTLI(hS S Geuetor(hid.

/\\
[N

C++60 L1955 Listreorevment if o MMIS@ HSITeT &) emLiGSmeulled 2 eiter if..elif. .. else sa M.

&mily
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I TBS5HHSTLDB 6.5:

&G OambésLILL L BHLbgmeomuier Lig omeTaiiser Lmm S auflnasmiu gl Geaueorigil

Blred

sunaifl S
>=80 and above A
>=70 and <80 B
>=60 and <70 C
>=50 and <60 D
Otherwise E

#196tT60T60MEDT if Fo MMI6DT LILIGBTLIML 6mL 66T &&LD MHlr6v
ml=int (input(“Enter mark in first subject : ”))

m2=int (input(“Enter mark in second subject : ”))

avg= (m1+m2)/2
if avg>=80:
print (“Grade : A”)
elif avg>=70 and avg<80:
print (“Grade : B”)
elif avg>=60 and avg<70:
print (“Grade : C”)
elif avg>=50 and avg<60:
print (“Grade : D)
else:
print (“Grade : E”)
eeueflui@ 1:
Enter mark in first subject : 34

Enter mark in second subject : 78
Grade: D

eleueflui@® 2 :
Enter mark in first subject : 67
Enter mark in second subject : 73

Grade : B
\
7(
= ) erlly ¢

BBM(beBLILL L 6T(hSHSHISSHML 16D if-LI& B @SLD BTedT & & 6mL_blauarflaserr 2_6iT &emenmLiLL (herrer G,
88| musgmestlev OLTGTS 2 6T SererliLi Ceueriqil SieTeurLd. M Hireonss Glomiflserfled 2 e
G6ITEN6D 6T6TLIG BlTemev DipsEns ST iiugneEns LeTUGSNG. SbeoTmed mUSSHTelled 6Mbh
O5TGSUIDMLLLI o MMIEE6IT 6T60T M) SN ILSNSBTES 2_61T SHeened Sieuflid GHemauiLibSH MG,
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Ia@g’r,gés&nt@ 6.5.a:

# to check if the letter is vowel

print (ch; is a vowel’)

€« )().

if ch not in (@, ‘b, ©):

ceueflui@B1:
Enter a character :e

e is a vowel

eeueflui (@ 2:
Enter a character :x
x the letter is not a/b/c

-

ch=input (“Enter a character :”)

ifchin (@ A €, E, D, T, ‘0, ‘O ‘w, ‘U’):
# to check if the letter typed is not @’ or ‘b’ or €’

print (ch, the letter is not a/b/c’)

# if g Mfled ‘in’ LOMMID ‘not in’ LWeTLIM 6mL eflem&@LD HiTed

J

6.2.3. LEIT(PEWME CIFIED VLG LOL&S emLoLiL

LI6oT(emME BIFLLIED Si6L6VG) DL & 6T6dTLIG) LIWL6DT]T el(hLOLID Gnl(penmsS Oam@Slamw @Gl L

Statement |
Statement :

Statementn

6T600T 600156 EUEMIT Di6L6VG) IHlLIHSsment Hled MBeuMMLILIGHLD euemT EILISSSTGSLD. 61 Fo M) 16060 G] LI6V
do_MMIGHEMET LI6V (Psmm [HemmBeumm da M) SispIDHSHSE MG,

Y

s

else

Statement |
Statement N

Statementn

| —

Y

T
her

Furt

Statements

of Program

LILLD 6.3 LOL&& Si6mLOLIL 6Teleur ) SIhiGSS M| 6TeTLImS 6flaTd@ELD LIL LD

OLISSTET ET60T(h UEHSLITET LD &G H6MLOLIL|SHED6IT 6ILPEIEGE M &l:

« while w_&®

o forwL&@

12 - SpId UGLIL SHevoflest] Sinflaliied
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| T T ] ® CH ||

6.2.3.1 while wLL&®

soUGSmeoflsd while oL_&@ LetTaumLd OHTLflIed BlSmewTgH&GSLD.

asmLflweb:
while <condition>:
statements block 1
[else:
statements block2]

; while Expression:

Statement (s)

—»( Condition

if conditions is true

i ition is Y
[Conditional a de] if condition is
[ false

O

LILLD 6.4 10L&t BlFweoLIm(h

while L5860, HLHSEMEOMLTETS TSTUG H SSHULTET Lpsler Csmmer @G, B&I &ifl
Si6VLEVG) SHeUM) 6T60TN LFHIIEmL H(HLD. BFH60 else LGS SLLMWL LGH Sievev, [Flubsemeor &ifl eTedrm)
MG euenld, aFwWeeUTLBd Fn&H 1, (statements block 1) HlemmGeummLLBD. else LGH
aREUILLIBHISTE Hlubsenerr FHeum eafled else uGH HednGeuHmLLGBD. while WL &sMers)
mismLpey GFTHILIL| L& 6T6TLIMS HemeTeilevblsmsitas, LL&&leor 2 6TG6I HismLPLLLD GLIT S LI SmenT Sem)
6T60T MIT6L LDL_&&56D 2_6T6IT &o MMISET 63(F (P M Fo L HedmBeummLILIL T &),

T (B 5&HSML(B 6.6: while L sews LweTLB S&) 1065(HHEI 15 6UEDIT 16 60T 5| 6T 600T & 6M6IIL|LD

5B euems eflensGLo IHlTed.
i=10 | # intializing part of the control variable

while (i<=15): | # test condition
print (i,end="\t") | # statements - block 1
i=i+1 | # Updation of the control variable

eeueflui(B:

10 11 12 13 14 15 )
-

&L GOUTL (b L LemioliL|g6i
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| T T ® . T ||

&L (bLm_ (b Lompiliment 65T G L] 10 Qp@Lb. i<=15 er6trm Cangemer LfIGaFTSSaLILL(H
i-6or LA Fflwres EmbSTed i 67 ELL] SHEFALIGHD, N, i 67 wally i=i+1 eer Lgiildeaaiubo
(Bms i+=1 aer GNISS el HIAGHDHS NG LWETLIGSSILD eTWSHEVTLD. i=16 616 ShESLD
BuITg) HlILIHS6MmET HEUMT@LD, IIOLITPS)! DL S&MeT &) [N MISSLILIGHLD.

,e
D &mliy

print sa.mm end WHMID sep ST HSBSHmeT OHMEONYHEGWD. end ST mener AbHUG

auflogmw 0arhss amoLnCuTg (\CeSs60, \n’ ydw aufl MMID Lew) LWeTL(HSSHE0MD. sep
SiemypFAMIY GuuTbaserme, (smmyeTefl) ;(Siemmiiemefl) Gumestm A Esmer Liflésas LweTLIHD
print() augepL 6 allplukismer &SMNGS W6 LML S5S60 LIgSSHmS Hmeurs)| So_mis.

etreumid eT(bSieam (b while wL_sdlsb else LweTum s &ML (H&Am&).

I TBHHSHT® 6.7: # else UGS WL 60T nlqul while DL &em& eflen& @D HliTed

i=10 # intializing part of the control variable
while (i<=15): # test condition
print (i,end="\t') # statements - block 1
i=i+1 # Updation of the control variable
else:
print ("\nValue of i when the loop exit ",i)
eeuaflui®: 1
10 11 12 13 14 15
Value of i when the loop exit 16 j
-

6.2.3.2 for LL&S

for DL &@ &60LIDTES LILETL(HSSHE o lqlL 63 LDLSHSTGLD. &8 63(H Hlempe] GFTHIIL| oL SSTESLD.
Bubsemerr (WHeGGW Candlasliul (b Fifl erefled WwLs&ler 2 L MG OFweuT. (hd 0TSl
Hen mBemmUILI(HLD. Eevsmevbliiesfled LoL&@ HemmBeummLosd bleuerflGiLmLD,

asmLflwied:

for counter_variable in sequence:
statements-block 1

[else: # optional block
statements-block 2]

famLiflweded @Gl (heirer lgmLiflwed wrplwrerg (counter_variable), C++-60 2 6item for
LOL_S&Al60 LIIEITLI(hSSILD &L (LT (H LTHlenl 65SST@ELD. euflena eT6iTLIg) OSMT_55, B Mg LMHMID BEGLL]
LA ST GSMILILSTESLD, LTINS, USSRl for wL sk aflmauis 2 6rer OST&Hs, M),
&I EmeTs GMLILSNSTS range( ) Aswmngs m LweTLGSHDGI. range() OlFwmas m) start paseo stop-
1 susmuileomeot AL LI 14U 16m6V 2 HEUTEESE ME).

12 - SpId UGLI SHevoflenll Sinflefiiied
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g,

range ()edr OlTLfliLie:

range(start,stop,[step])

start — OBML_&S I ImLIS SMeBESLD

stop - 8&mid) LHIEDLIS GNNSHESLD
step - W@ w&lmUs @MlEELD. &8 oL LGSUTEGLD.

I T B 5HHHTDB 6.8: range() TG HHISSHTL (B &S :

range (1,30,1)
range (2,30,2)
range (30,3,-3)
range (20)

range-6T DA IL|E6T 1 (LpG&H6D OISHTLHIE 29 euemir

range() LIS 2 (PSH60 28 euenIr

range() L ISET 30 PSH6L 6 CUEHT

20 e601m LoZLIemL &M A ILITES 6T(hS G005 Tenr(h (SisbevGIBLosveurioL] ) 0
Wpa6d 19 susmuieomeot LHLIL|Semens OsMbHSGSLD (range() LOLITWGID stop
SIIL-1 euemiy Lo ImLIS OBT(HSELD 6TETLIMS HlemeuTelleoblsmenas). J

for each item
in sequence

Last item
reached?

[ Body of for ]
|

Exitloop ¥

ULID 6.5 for L&&ledr blgwedLm(h

TB55SSTL®B 6.9: #for LL&ES LWETUBRSSH QDeODn Bs5s @rlenLl LenL
eTetoTemevor SNFFL eflen&s &0 [FlTeL

2468

-

eeueflui(B:

for i in range (2,10,2):
print (i, end=""

J
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WetTeuLd [Hred for LSl else LGS enIL elleTd @D

TB55&SM_®B 6.10 : #for wWL&H6T else uGH oW LWSTUBSS, RDeOD D055
SrlenLl uemL ereouTemevor MAFHAL elens@&ID [HlTed

for i in range(2,10,2):
print (i,end="")
else:
print ("\nEnd of the loop")

eleueflui(®:
2468
End of the loop
\ J

N

g

&oliy

mUSSTel6, WL&HEG wLHMD n SLEIUTLGH s mnmisefled 2 67 SHememed LG
wsdwwrarst@d. C, C++ Gumerm Awmfseflsd Obmey SemLlis Gnlow{} LwerLhSS)
OBTGSHEHMmT 2 HAITSHESMMSL GLT6V, MUSSHTET 2 6THETETE0 PEULD HGHTESHHEMEMLILD &l6mesor
OGS Smaryd 2 HaTsSGE .

range()emwl LweTLGSE, 1 s 100 esmpuieomer erersefletr dol (hS OSTEMSHEMILIES
aeuor(hLIYLILImS eflemé @ L LMBMTTH Hred EGL OlET(HSSLILIL (HeTem g,

T@5HHSMTLDB 6.11: # 1 WwsHed 100 euemguievoneor eTevorHerfledr sl (B OSTEWSHEWILI
HeoorHEBLD Hlred

n =100
sum =0
for counter in range(1,n+1):
sum = sum + counter
print("Sum of 1 until %d: %d" % (n,sum))

GGeuwysTem @MuT 196D, n-6r OBM &S WL 100, sum-er WL OGHTLflied
omaflufesr &L 6T dat'lq (BFISHE!) sumed CailsaILbGEME. for L &HGE OFWEOTeTS)
660 MledlHH &I OSTLmis &mig euidLj-1 L] euenr HevmBaMmMUILIGLD (SiGTeug) nedr LG
100 Sp@LD. SigeTTed &b L&, 1 (Pp&6ed 99 I euenr L (HGW HammGamMUILIGHLD, &mid
GUTLDEMLI N+ 1 6T60T M) SH6MLOLILIGH6E0TTEV LoLSehledT & midhl eumioL| 100 eredTm) 6T6w0T 66MIT OIFIWIOLIBSS
(LPLguyLd.)

eleueflui®:
L Sum of 1 until 100: 5050 J

\‘

g

&oly
&1, uliquied, Sisnmd waedweramled SmbgId range() OFWLN&a m) LS IL|SHm6T
61(hS G150 memEnLd, EamemmLl LM Si(bS &I QUL LILhiserfled Lig&a60m,
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Letreuhid 61(bS Gl (b, range() OFLNGa 160 FTSHSN60T LIIETLIT 6mL 66T @GIST@GLD.

I TBSHSSMT_DB 6.12: #for LLEH range() AFWHIEMlL FTSHH 601 LWTUT DL TS SLD
BTed.
for word in 'Computer":
print (word,end=""
else:
print ("\nEnd of the loop")

aeueflui®
Computer

End of the loop J

-

6.2.3.3 1960T60TELNENT LOL & SH6MIOLIL|:

6(h LL&Her 261Cem LMOMTH WLES SLb uNNEHSTD Dig LieTereomer L &G
Siowlur@Lb. while wLsd&ler 2 6@em LMOMTEH while L 5@, for wL&H6T 2 6mGar LMOIMTH for
L5, for L &HeT@er while wmmid while wL&&laieTGer for L& Teor &g GLmedTm 60T 60T6VTEDT

LOL_ @& HEM6N 2_([HEUTEHE0ILD,

etTeumD T(hSHSHISHMLTeorg), for WLGma LWeTU(HSE LNeTaumHn Siemiolifled eTevorSHemer

SiFA(HamS cNaTHGSUSTELD.
1
1 2
1 2 3
1 2 3 4
1 2 3 4 5

1Bimed
i=1
while (i<=6):

for j in range (1,i):

Ier(Bg’;g]&,aarrL@ 6.13: # NetTevToLMEDT LOL&& —for L &&Hleor 2_eT@em while WL&Hems afleTd LD

print (j,end="\t)
print (end="\n")
i+=1
eleueflui@:

e = T T =
[\ NS T (SR ]

g 3 4 5 J

&L GOUTL (b L LemioliL|g6i
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6.2.4 emugznesfled JUMP &nmmiser:

sussTefiglerer JUMP gamy), sUGUUT L embsoleund HLbsmeryslern), Hredler exm
L@ mb& LHOMTH LGHEESG SLTHmDd Al LwETUGHME. ®USTENL Jump daMemm
LWeTLIGSS epedrm AmiILE fsmmaser 2 eTerer. Sismey: break, continue, pass. WedTeumd LMieUILLLD
break mmid continue LiweTLIM 6mL 6fleT&@LD.

Statement ,
Statement : Statement .
break\ Statement_

Beo \ !

1 " TR0
continue Further

Statements

Statementn

& J

LILLD 6.6 LOL&@ Sinwlidled break mmId continue dammigserfledr LiwesTLmG

_of Program |

6.2.4.1 break sapm

break gapmreng Smg 2emeTLHHW WLLGHMS (G OeellGumE Osdmg. Hredler
&L (bLILIMLT6E0T i, LOL&aSl6T 2 L MLIGSHemILS ST &I 2 L 6oTqiiTe: EHEELD o MMISE LMiSng.

LB SemevtiLimenT &) Sexm) eTedr m) LIf Gam&é @b ausmr while Sisbevg) for oL &@ AFWOLIGSSLILIGHLD.
Speurmev, break samemmLl LwETL(GHSS S (HLUILTL 6mL LoL&ema el HnS feueflGume aiipqib.
break samm HeomGunminhn Gurg), Hmedlsr sl (Gl LT (Ui, L&ma 66 faeaflGuwnd, L&
SimwiinG @niféss MBS 2 61em Gl (Wemm LGSO Emibs HammGamms ASTLHiGLD.

break &ampn) NetTevrevment L &eHler 2 eT@ar EHHSTE, break gamm) LsaID 2 6mGer 2 66T
L& 6L (b BleuerflGuumid,

e mLfliey:
break
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l Enter loop

. Exit loop

[ Remaining body of loop ]

|

LILLD 6.7 break 8a_mnletTOlGFLIGOLIT(H

for wL&@ wmmIb while wL_s&aeT break ga Mnflesr AgwedLITH EGL OSBTHSSBLILL (HeTer g,

for var in sequence:

if condition:

break

#code inside for loop

——»  #code outside for loop
while test expression:

#code inside while loop

if condition:

break

#code inside while loop

—»  #code outside while loop

aT@5HSSMT_B 6.14: #for wL&EHeT 2 emBemr break smmniledr wLWeTUM WL
ellens & & m gl

for word in “Jump Statement”:
if word = = “€”:

break
print (word, end=")

eleueflui(®:
Jump Stat
d J

&L GOUTL (b L LemioliL|g6i
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GmaeTL [HIed, OEBThHSSLILL L. “Jump statement” 6T60TM FISHE0S LOL SHGSG OFILI6OMS L5 600T(HLD
enoT(hid BWEGSH MG OsmhEsinlL &7 auflmauied ‘€ e6rm 61(PSE! UHLD euemIT 66M01EUTT ET(PSSTE
uf@srdléslILpL. Sibg TWsHE auBHLELTE SLGHUILTLTETE WL 5G5S MaeflGL faamid Siedsg
L& HnSHeAGHD. Meueflufiiged smiiquietareurm, OETHSSILL L FTHHE0 ‘€ 66T TPSHG! UHLD
EUEDIT QREIOUT(H TWSHBHTSH SIFFLLILL (b L& B MISSLILIGHLD.

8gled Ysdwns seuefleas Gauemmquig) eeTerolaleTmme, L &smargl ‘break’ gammiedr
wubsme ‘else’ LGE HmmGaunmiLLTg. &ms MarsGasn& else LGS T GoGo G L
1hiremev GLoLbLI(hSE) Sigeor MeuerfluT(h eTedTsuroleuedT M) SiTevorGLITLD:

TBSHHSHHTLB 6.15: # for wL&HeT 2 6m1@em break smnmniledr LwiedTUM 6wL else
uGHuwLer eflens@o HlTed

for word in “Jump Statement”:
if word = = “¢”:
break
print (word, end=")
else:
print (“End of the loop”)

print (“\n End of the program”)

eeueflui(B:
Jump Stat
End of the program )i

break ga_mm), oL &aetr ‘else’ L@HewwG HeiSHg S (HLILT L L_&ES OSTGHEGSL In@siTer
2 6Ge Si(hSHS FoMMIGHES OSTevr(h blF6LH MG

6.2.4.2 continue saHm)

continue da mmmerg break o memmit Gumed E606VMLO6D, LOL &6 LT SH(LpeTen @GMI(LPEDMEDLLIS
558 AbSHS &S OFILMeD STl SEID.

eBMLIflied:

continue

12 - SpId UGLI SHevoflenll Sinflefiiied
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l Enter loop

\ false
—>(_ Expression

«[ Remaining body of loop ]

ULLD 6.8 continue &a_mnest BlaweoLIT(h

Exit lOOp

for wmmid while oL &&episiT continue gaMnflesr AFwebLITLTeoT &I SBLP Ol (HSHSLILL (HeT6T G,

for var in sequence:
# code inside for loop
if condition:

> continue
L #code inside for loop

#code outside for loop

while test expression:
#code inside while loop
if condition:

> continue
L #code inside while loop
#code outside while loop

I TB5855M_®B 6.16: # for IDL&Heni6T continue s HfledT LWIOTUTL 6mL eleTd@LD [HlTed

‘ ‘ Chapter 6.indd 87

for word in “Jump Statement”:
if word = = “¢™:
continue
print (word, end=")
print (“\n End of the program”)
eeueflui(B:
Jump Statmnt

End of the program

J

S (UL (h SLL_6mLOLIL|E6IT
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BGBev AlEThHSSLILLL HTeid ‘break’ o MNISG TWSLILL L HTeVID 6p6oTGm, Spevrmed ‘break’ 5@
ugleons miG ‘continue’ samm LIWETLGSSLILL(HETETS. € 6T6TM IWSHMSS ST MM DTS
TWSSISHEHLD SIFAL LGS,
6.2.4.3 pass &.pm)

pass amm 6h null soMMTEGL. Hred AW pass samemm HedmGunmid OlLmWs), 6
do MMM (PPEUGILOTE L|ME 600115 Siefi(HD. pass Sa_nenm SIS ELD LT (PG 611hS M LLIEOLIT(HLD HEmL_BILIMT S,

“if” o MNlEYILD, LOL EEIEB6TEBLD 6THS SL_L_6MEMEMILILILD Sis060 &) For MemMILILD Flem mBeumm GeuevdorL_imid

eT60T [HemeaTé@Ld GLITE pass sa M) SWSSLILIGSEME.

aamLiflued:

pass

Ia@égj&:asrnl(B 6.17:# pass sapniledr LwedTUML emL elen& @D Hlmed

a=int (input(“Enter any number :”))

if (a==0):
pass
else:

print (“non zero value is accepted”)

GumsewrL Hirene SWwe@n GuTg 2 smefliqer wEIL] O eefled e
fFweID HemLOumTgl. LMW LM 2 eefl () LS ILSEHSS LleTaumLD OauefluTh
HDL_S@GLD;
eeuaflui(®:

Enter any number :3
non zero value is accepted J

O
E,' SOl

pass dmm 6OuTgens L RSSSIGNsTS LWaTUGSNG. WLLES Diedeg)
fEwmen NMSH LMWE OFweLbSsToe 1ING OFwoLbsSs lmoyd Gurgl, Mamm)
2 | MUGHWTS 2 HeTHs PTG ablereflsd, HreolLFig Ny OsiiHmiis SmHo. Sms
F6li&s ‘pass’ g TSI HemmGaummrs 2L NUGHUTNED SienssLILIbE mE).

Ier(Bg',gjé,asrrL@ 6.18: # for L &H 6T ‘pass’ sapemn elené&G Hmed

for val in “Computer”
pass

print (“End of the loop, loop structure will be built in future”)

aeueflui(B:
End of the loop, loop structure will be built in future. J

-
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AC="Hemereleh O\&MeTS: ! \

- Hgev eTerLgl auflmswuns Heom CunmULGL SoNMHmeTs OSTETLHTGLL. Db
auflen&smiLl LOTNHMIISNES SL-bHUUTL (hd SoMMISST LILETL(HS MG,

- SLGUUTLG Hrder, @ UGSl Smbe @TIaH LGHGES STaRsNG
SITIEUOTLOM6DT [Hl[T60 S MBI SHL(HLILIML (h &L L 6mLoLIL| (Sisbevgl) SL-(HLILITL (h o MM)IESH6T
eTeuTLILI(HLD.

*  EL6OT] EUEMESLLITEDT SL-(HLILIML(bLI LIMLIEEH6IT 2_6iT6ITenT
o auflne wsmm
0 LTmm eveog) Semer LI
0 LeT(PS& O DieLevG) DL S5GSF b&Led

«  usgrefedy LG eumswmer if Siemwlsmer LWTLI(GSS SemeriiNifiiy
FTSHSIIOTE M.

« 26T FHoT6Ted mLIGHMEuTl0 Ll (P&l LIk adleadmgl. finefla] SiemLLié @il
({}) LweTLGESSTLE SaMMEMET 6H OSTSGSHEG@T GO 2 6TH6T6eTe0
LwesTU(bHE MG,

«  mUSHTETd SHeumTeT 26T SHeTeTLSEHSHE Bimed OLwFiIfmy OsHsemens
SHeoor A& @ LD,

o print() OFWHER M AGUb auflmamurt LweTUbGSSH Lwer] emoLD OeuerfluT s
QUEIEDLOED S GTeueSE MG ®

o range() OFWME M) for LS80 MDLINGL UL L LS IL|SEmET IPHIGSE S,

- eudsnefled break, continue WLMHMID pass SpdI G MMISET jump Fo MHN)SEMTES
fFweOLbE MG

+  uSgTefled pass damm) 6ph null saNMTGLD. & LTSNS BL RSHISGSEGNSTES

LesTLI(heES m .

u aFwemmL LuinHd
OBThSSILLL 6T(SH& ‘2 UNBTSHST E606MmEVLLIT’ 6T60T SH6uoTLMILLILD HIT6mED 6T(LOGIE.

if..else..elif samemml LWETUGLSS OSMbSHSILLL apedrm erevorsefled Wlas Sl erevoremenor
&600TL_MILLILD [HT6meD 6T(LPG)IS.

OST(h&sSLILL L. eTeuor GBILDEDM 6T6O0TEmTT DieD6VGI GTHTLOMM 6TEUOTETOTT H6DEVGI LheQlLILDM 6T60TS
&6uoTL_MILILD [AT6m6V 6T(LO &I,

OSMbHSSLILIL L euHLLD 6511 QIHLLOT E6OEMEVILIT 6T60TE &H600TLMILLILD [HTEM6D 6T(LPSIS.
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-i aFlwenpl LuinH&

soL@uTeoTTS Ol mLemy (0112345...... n) suen Oaueflui(heusdnameoT HiTemev 6T(LpGIs.

n euempuievmer Lied eTevorSHeifletT da L (b OGMemasemiL Oleueflu(Heusmesenr [HIEmev 6T(LO&IS.

DM (beaLILIL L 6Tenor Liedledr GmLom E60smeviLIT 6T6TLIENS SFfILIMTSELD [HI6mev 6T(LP&IS.

LNedTeu(HLD SiemLoLIemL! SIEFF(HeuSHMEBTET [HT6meD 6T(LPSIS.

* ok % kot
* ok ok ok
* ok *

* %

:

wHISG

A
N
3

ug g |

I sflwnen eflemLemws CaimbesbB S 6T (RSHIS

1.

OLISSHTEOI16D 615 FH6m60T (PSEILILOM6DT &L (hUILITL (b SL_L_6mLOLIL|EH6IT 2_6IT6IT60T?

@ o) 3 &) 4
&)5 ) 6
2. elif eredrugent eNlifleursasid
&) nested if &) if..else
®) else if ) if..elif
3. eouGSmeoT [HIedled 6T& (PSS LkIE auelSHeEma)?
S1) SaNMISH6T ) &L (bHUum
&) SiemLoliL FF) 2_6TTEH6IT6ITED
4.  abHG sa My OLTHOITS SL &GS 1gNSTSL LeTLhS M
&) continue &) break
&) pass FF) goto
5. if gampfledr LB SHement LNITEUTHLD 615G cu1q66d E)HEE Gaueuor(hd
S1) semlls Sisvevg) LT (H GeHTemaus6rT
) B0 DiEV6VG HHSHBHSH CHMEMEUE6IT
8) LI (b SieVevG) H(HSHHES CHMemeUE6IT
) &euofld GoTeneIHeT
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6. 67g) LOIGAID SEVLILOMEDT LSS 6T&)I?

&) do..while &) while
®) for ) if..elif
7. Yetreumd @mlwenmuilesr Oeuerflus(h ereoreor?
i=1
while True:
if 1%3 ==0:
break
print(i,end=")
i+=1
&) 12 &) 123
&) 1234 i) 124
8. Letreuld @lpsmmuiesr teuerfluT(h eredreor?
T=1
while T:
print(True)
break
1) sau) ) &l
8)0 ) Bleuerflus(h E6demev
9. etreumeuetTaumled 61! jump Sa M) SleDLIITG) ?
&) for ) pass
®) continue ) break

10. 6hs HNISSHESM NeTaumn SiqsEGamlL &L S SLLb 6lLim Geuevor(hLd?

if <condition>_

statements-block 1

else:
statements-block 2

3N ; ) :
&) : ) !

| LS SI-2

I YeTeupo efleoTné&EHEES 6Xl6mL Wierl

11. eouGsmesiled 2 6Term L (HULM(h SLLewLOLIL|SBemenTL LI 1quieol(h,

12. break ga_memmi1 upn) @M ceDIES.

13. if..else amniledr OILITE) QU EISHEDS 6T(LDGIH?

(2 wélLieWevoT)

S (UL (h SLL_6mLOLIL|E6IT
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14. &L (buum(h &L L6mLOLIL] 6T63TMIT6V 6T63T60T?
15. range() EwLMEa 1] G| GIEDIES.
LSS -8

III Yedreugplo efleoTnESHEHEHE lemLwerf] (3 walli6eLevor)
16. 9etreumLd BleverfluT smLL1 LM Himsmev (SIS

A

A B

A B C

A B CD

A B CDE
17.  if..else SiemwoliemLit LM @M1 euemIS.

18. if.else.elif samemmi LWETLGSSH OBMhEHSILL eperm eeorsefled OlLfl  eTevoTemeoTas
&6u0T (hLILILIGMET6T BILITTHSSHLOMEDT [HTEm6D 6T(LPSIS.

19. while oL &&60T BILITGIEUGEILD WIT &7

20. break mmId continue saMuiserflsor GeumiLim(h wimg:?

® LGS~ ®
IV Yereupo efleoTné&EndE 6XlemLwierf] (5 wall16Levor)
21. for wL&maL LN aliflaimer eflsnLwieflésai,
22. if..else..elif damemm 6T(bSH SHISBML_(HL6OT 656D,
23.  Simeard gl et m Bevss enmLILIL sTevoramen bleueafluli(bheusmemer HTeneo 6.

24. 6l&m(bésLILLL eTeuorevnfler BILITH&E&60 eumiiLim el feuerflulbd Hrsmev 6T &is.
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&mHMmedleor Bhd & Mhi&e6T

@hd UM_Hms smmLIm@, LomeTaIT&s6:

«  BFwnse misefller SMHSSH LOMD SiGeor
QUEDSHEEMETL LIMNTl Sifib &) \SmerTar (LpiguLid,

+  LIW6T] seDILMISELD mmid 2 emeflsneuorbs
fFLMT0 NISEHSHES &Gl 2 eitem
GaumLm oL Sinfib&) OST6IT6I (LIGLLLD,

© QM OFWDE MlmeT el DiDLPLILIG
TSNS 613fIb &I bl meTe (LoLgLLLD,

. OFwmsa et  SemymsHemen  Lfibal
BHT6IT6I (LPLGLLILD,

«  Bluwiflebeors fFWLM&a mieme SNl
B\SBIT6IT6IT (LLGLLLD,

+  G6wflg MM Frmisefler NG niSemeTL

umml Sl G| OISTETET (LLGLL|LD,
d 71 eamwsab

6(H GO L blFwedlement OlFILIISDEHTES
augaiem&EILL (G Bluwifl 'L @olpsmmufes
aTGHCW OFWMEa m) eTeTlIL(HD, NFwman pled
OIUMSS GO L fFwedsner e
eflpLoLTevTITED SIBMNS BILIMHSSLomeoT
fswmsa nleor  OlLwemy  OsTevor(h  SMPSS
Geuetor(hid, [Hmedley, BT OlFWIMED LD HL w6
WewoT(hid LSeooT(hiD Bl Grifl L med SigHmasment
GMwomemw Behd auwsd Comauismen,
SiHMSMET OFILMNIa NENE SiEDPSSMED oL (hid
Gurgid, Sb®  SeoYly  mUSSTETeT
flFwmen mafler 2 eTCemueTer  @GMlpmmemLL
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UL 7

EMUSSTEOT Q&I S )] & 6IT

BWwss s, fFwumss mefer LweTuT®h 60
Hysmev, WS, LIYSHH, Candldbs wHmid Llmip
HHS S0 Ceouemevassner eTeflSHTe &GS M.

Q&FWINH & MIEN 60T (LSHEOTEMLD [H60TEMLOSHET

« GNP memiL L 6toT(hiD 6T SIS SHlTSHE
efyaommnuler N  LUETTSSSHNES
2 S mal.

+  BUOG LWETUT IYNGE SMbS domibemevsmil
QPERIGS ME).

/\\
L) ooy

fFWMEn MiEeT eTaTLG GSOILILL fLemen
fslGMSTET ASTLILMLIL Samnmiserfler
faTEed bGLD.

7.1.1 Q&wWhH dn MIS6IT160T 616M 6T

SIGLILEDL LTS BFLME0 MiSHED6T

LN65TeuHLOM 0l EuEDSLILI(HSSH6VMLD:

- Built-in Functions

3 Lambda Functions

_—

ULID - 7.1 - eDUSST6T OlFILMEn M6 el6masSH6r

Q\&FWIM Fn. MISH 6T ellens &L
LILLIGOT[T LILLIGBTIT&H6IT
EUEDIILINIEELD SHMHIGETTHCe
BFILMEa MIGHET | UDILMISESLD
BFLIME0 M6,

OLISSHITE OIFILING0 MISH6TT
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2 enmerflemeuniihS LIS ST6160

BFWM&a MiGHET | 2 6TemL eIl L
fFILMTa MIS6T

OITLDL_IT plLILflevevTS

fsWMEn miGHeT | OFLMTa MIS6T

Sn&Pmel SN&PHAIITS

fFILMEa MiSHeT SH60T6M60TS SHTGeur
SiDIPS SIS O1SHMETEHLD
fFILMEa MIS6T

Si L auemener — 7.1 — ewLSSHTevfledr
BFWM&a Mig6T LMHNID Sieumpiledr eleT&e LD

d 7.2 eswnhsm niene eueIUNISSE

6 BFweLM L 2 (haurHs SmG
LWSTL(GSSISNES OFILNE MleneoT eemIiLINSS
Blomfufed 6w
9 iTeMen.

Beu6uoT(HLD. LIS SHIT6OT

2 ererflemenoTihS BFILIMEa M6
(TS SHIGSMLTS, print() fFwM&n M),
SmUiID LW SDHsEGS CoHemeimet
UL N5 (PIQLLLD,

BlFIwM&a_ MlsmenT aumILMIGSEL GUTE Henereiled

BlFILIM&en_NlemeoTiL|LD

Bl merTem GaueuoTiqiLEme.

- Bswnenm 6Osr@d def eerm HAmiys
BlFmeLEYIL 60T BISHTLrhieh Bl&FILIMEn MieedT HLILIT
oM ()  SoLISGOILL6T (g
Gau6uoT(Hid.

- g@aeid 2 6Tafl (h OFWIHLILSET DiedevG

S mL1desr

flswmsn Nom adIUNGEESL CurCs ()

6T60TM) SIS S MSE6T

SIOTLHSBSHET SiaMmemm

AENGET:
Gau6uoT(Hid.

- @fymy OsTGHuTerg  eLOLTGID
waarnyetellsE NG 2etgerafl e
Gru6uoT(HiD.

»

e “return [Gzmeme]
Ye58
GamenailsT LIIL, DHMmPSGELD S0 NNISS
SBIN S, OFWeHLET E6e0rs
return, return None-6@& Lf,]as[rrrarrgj.

M OFIWMSa Miemel

MEISHSLID, elpruiucLmed

7(
o ey

OUSSTET AMILE OlFTme6T OFImaa mieflesr
BLWTSemTS LWETU(bHSSHS da L TG

7.2.1 LwenT euemIWMISHSID O&FWMHIn miefledr aFmLifluied

def <function_name ([parameterl, parameter2...] )> : /

<Block of Statements>

return <expression / None>

I OFBNSH:
OSTGS 6TeTLG 66T  SieLEV G
erng  GuoulL  euflemenyemii

GOWPOMEDILS  GS(PEUTS 660 N6METOT S G,
Sigmer BHemmGaummid GuTgl e Oufl
aurflemauleor Fo_NMIGHETE (bS5
fametdimgl. mussrefed, 6OFHT@HUN0
2 66 SnMMIHEMET  2_6TSHETETED  ELPEOLD
TWaILGANG. OuTgiens, em  eufl
2 ergeteml UBLGUTE (4 SemLbleuerfl)
faraIlunearg OSTLRIGD, OsTESHuler
2 6@ 2_67T6T DIMETSHG! For MMISHEMETILILD,
\ &G wrdifline 2_srserer Geieuor(hib. J
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O5TGSHUNET FoHMISHEMET MEDN HSHSHED
@mLbeefll Siemellm@ 2 enHemaflerme,
SrenTLag 0STGHUleT g MHmisemen
@reoth S50 S beefll Siemelm@
\2_aiTgeitem Caueuor(bid. J

OFWIMTn MEDM EIMIILIMMBE@ELD 6T(hSSHISSHML (b,
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def Do_Something( ):
value =1 #Assignment &a_ )]

return value  #Return &amm)

@ublumygl tswmaa et OFweum sl Gemdllifer epeod g Hyedlsd eTeueumrm Gousmed
OFIAmG eTeTUMS STevoreomd, LeiTeuHD ThHSSHISHTIGED 6(H STSHTIET OFWNFa ) FTSHMS
Beueflul(heuems & SHTeTT6VILD,

T(bSSHISHTL(H
def hello():
print (“hello - Python™)

return J

7.2.2 LWET 6UemTWMISESLD Q&M &n M)I&6i160T [H60TEmLD S 6T

1. 6swmse miseT 6b Hreme fn OsTGHLUTS LUfles 2 sadng. &g GMpmmsn aeflgrs
EDSIITET 2_SHEUS M &)l

2. @Dypomnuier wmLLETTSSSS NG 2 Hadmal. QeI06ITH (PMLLLD saNmiseflsr aiflnssamenr
HenmGsummid LTS, BT b OFIIMEa HeneT SHemPSHSHT6d GLITSILOMEDT ).

3. BFwmEs mnfler AFweLIT(h&HmaT LoTMMLD OlFiieug) eeflsmalmg. OlaueiGam) HireoiaseT teueiGeum)
BlFwmEa MNed Galemed BELILI (LPLGU LD,

d 7.3 eswuphanener siemipsse

TbSGESM (H 7.2.1 60 hello() OFWMEa ener DemPss &b GMlwenm LwerLb. “hello()”
BlFIWM&_ Mlemen SienP&ELD OLIMW&! Hired LeTaumD FrHma beuefluThema.

eeuaflui®
hello - Python

wroores, “hello()” OFwmEaplemenr print() Oswmsa mrledmbs — SiewpliLms  LleTeaumLD
(S SIS LG6D SHITEUOT 6VITLD.
T (B SHHSHHT(B:

def hello():
print (“hello - Python”)

return
print (hello()) J
return SaMEled 6MHS SieTHeUD Eevsmev 6Teufled Oleuerflu gt miHS FommTs, “None”
BeerluA_LiLi(hib.

BLoGBev 2 616 BlFILIME_ ) LT6oTeHLD BleuelUTL 6mL& BlBT(HEGSLD.

MUISSTET OlFLIMHEn MISH6T
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eeuaflui®
hello - Python
None

(-I 7.4 Q&FWD & MIE0)I6T SIOTL(HHESEMET JDILIL|SH6D N

SOMY[HES6T D160V OIFILINI(HLILEMET OIFILNGa MDISE iIILIEONLD,
I def function_name (parameter(s) separated by comma):

Si6ML|m&eiler LILeTUTL gsmeT BlFmEnm) eusnIilmmuied LTT&s60mD, DienLLliLs Gmb@EsT
OSTHSSBILGD 6T HSSHT Db OFMe MeleTGemGl LweTLGHSSILGD. DmeTsHg fgLomer
SIEISHMETILLD OFIWIMEn MDI6T NI (PIYLLD, ST |HESSmeT OFILNGa MGG @I OFLMa 0
ausmILIED 6T(hS SIS (h [redled MM (b ILIL (heTer G

I TBS5HSSMTLQD :
#assumew =3 and h =5
def area(w,h):

returnw * h

\_ print (area (3,5)) j

BB 2 6mem @Mlpemmuied Sigevld WHMID 2 WrSHer WwHEer WomGL w wmmId h

ST HSHafled SmSSILGEMG. “area” eT6iTm OFWLMHTn MNeneTT 2 HATHSAUSNS EbD H6TL|HBSHET
LwedtLI(beSleoTmeor, GG @M L fFwmae e Sismps@n GuTg Oaeflufims Siseb HMID
2 LTS SetT OILIHEBS60 LS 1 Nemerr SHLLT SIS ngl. w oMmId h SiemmhésEnssd WPemmGL 3 Hmid
5 I semer Siggl I Neormed OeuerfluTLmas 15 eT6oTm LG ILIMS SHLILN SeILILLD.

2 MSEHEHSS OSHLN? )

BTD SNQ&HEG DieTHSSET NMID OFILEHLSSET 6T6TN TTSHmSML  LTH Lrmad
2 LBWTELILGSSIESBMTD, eaflain, Sremin@ SmLCu oM Al MSHUTSD 2 6TaTg
SIeMYHES6ET  cTaTLIeme  OFwmea M aedmusmmuied LWweTLGSSILGD — oTpleeT.  SbeoTmed

@&mg@ﬂq&m 6T60TLIG) B1FIIMEa_M6dT SHENTL|[HESEHEBE AHILILILIHLD LHLILIS6T SpELD.

d 7.5 eswpenp AswIGLSeT (Function Arguments) —

BFWEHLSET OFLMa Mflener SmpdHs LIWeTLGHSHME!. OFWNIHLSET HT6TE cImESLILIGLD
Gaemau b blFweaimyssT (Required arguments), &mii] flgmed AFwimLST (Keyword arguments),
greenioe) blFwemLssT (Default arguments), mmid Ber OFweHLS6T (variable length arguments).

12 - SID IGLI SBevoflest] Sinflefiiied



BlFIMEa 1) OSFILEKHLISSET
(Function Arguments)

1 GomeILILI(HLD OIFIEHLIEE6IT
(Required arguments)

AmiL& O1&med OFIIEIHLISSHET
(Keyword arguments)
SHTEOTEMLOEY O1FLLIGNITHLIE 6T
(Default arguments)

Lo MID-B6IT OIFLIEIHLISSHET
(Variable-length arguments)

7.5.1 CaemeuliL(BLD O&FWIIHL&6T

fswemysmer  sflurer  @Leauflmsuled  OFwnEn NNSE Solats CaemeuliBD
QFWIQITHLSSH6T 6T6uTLILI(HLD, I, OFIINGa 1) SienLpliL|d saMmniled 2_6Ter OFIEHLIS66T eTevoTemnlsmss,
fFwn&n m arumnGurlh sfiures Aummbs Geustor(h. ATl HNmpsmi S6is5g, Caemeulimeor
Bevafluf eoL OlLMISNES GOMHSES) 60 OFWRIHLTGS CHeme.
® I T (B 5555M_B ®
def printstring(str):
print ("Example - Required arguments ")
print (str)
return
# Now you can call printstring() function
\printstring() J

BGev 2_6Tem @MlWsmm BuwSsLILGHLD CuTE & &) LsTaumLd Ll OsT (&S nS.

Traceback (most recent call last):
File "Req-arg.py", line 10, in <module>
printstring()

TypeError: printstring() missing 1 required positional argument: 'str'

BLoGev 2_smerm @ MlWemmuied print string( )@ Lgleomas printstrin(“Welcome”) LieTLI(bSSeormed
@ s60r Olueflu(h,

eeueflui®
Example - Required arguments
Welcome

MUISSTET OlFLIMHEn MISH6T
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7.5.2 SiIpLIYF 61FMeD 1FWIEYIIHL &6

Si6MML|H&as61e0T BlLILIEMT SiemLLLITENTLD SevorL LN6dTL| FMLILE BlETeD BFLLIEKHLIT6T &I fFIM&a nflsneor
SimPsHMG. Amiyg Osmed OFwmier L] Sietym OLWGLET OUTHDHS Geustor(hd. ererGey,
weopwnm auflenaulgitd ASIEIHLISEmETE 61&ET(H&SHE0MLD,

I (B 5EHSSML(B:
def printdata (name):

print (“Example-1 Keyword arguments”)
print (“Name :"name)

return
# Now you can call printdata() function
\_ printdata(name = “Gshan”) j

GunaeuTL @MlWwsmm SWwsasLILbHD GuT ) 1NsTaumd blauefluT(h SlamLs@Lb.
eeuaflui®

Example-1 Keyword arguments
Name :Gshan

I T 555SM(B:
def printdata (name):

print (“Example-2 Keyword arguments”)
print (“Name :”, name)

return
# Now you can call printdata() function
printdata (namel = “Gshan”)

GunaeuTL @Mlwsmm SWwssLILbHD Gumg) 1NsTaumd bleuefluT(h SlamLs@Lb.

| TypeError: printdata() got an unexpected keyword argument 'namel’

I TB5HEHHM_B:
def printdata (name, age):
print ("Example-3 Keyword arguments")
print ("Name :",name)
print ("Age :",age)
return
# Now you can call printdata() function
\_ printdata (age=25, name="Gshan") J

GunasrL @Miwemm S ILbHD Gumg) 1NsTaimL faefluT(h &emLd@Lb.

12 - SID IGLI SBevoflest] Sinflefiiied
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eeueflui®
Example-3 Keyword arguments

Name : Gshan
Age: 25

,e
) &y

BLGev 2_6mer [Hlredled SieTLHeEa6rler auflema(smm )l 2 ererg),

7.5.3 SNEOTEMLDE)] C1FWISIIHL|SH6T

mUSSTeleD, OFLN&a M DiMPSEGSL CUTE 6MHS WHILD OET(hesLiLLslsdsmev 6refled,
BFLEIHLITET &) STeuTTaGa ImL 61(hSH SIS EmeTEnLD, & &IG6 STEITEnLoa)] OFWIEIHL SbELD.

LNeoTeuHLD 6T(hS SIS Lq60 OIFILIR|HLIEE iy ILITSBLTEI STemsmoey Salary-emi SIFS(HenSHE

GHITEUOT6VILD.
I TB5HSHHM_B:
def printinfo( name, salary = 3500):
print (“Name: “, name)
print (“Salary:  salary)
return
printinfo(“Mani”) J
\_
GunaeTL @Mlwamm SwaasLILbo Gum ) LNeTaumd blaueflu(h SamLs@Lb.
eleuaflui®

Name: Mani
Salary: 3500

Gumsenr. GMlwsmmemw  printinfo(“Ram”, 2000)eteor wmmmid Gumrg ietreumd MeuefluT
SHnLS@GLD.

eeueflui®

Name: Ram

Salary: 2000

BGwBev 2 6o Glsmmuied 2000 eTeirm WFlemL salary eredTm OFWNIBLSS eI leorTed
ama6TGea 2_61Tem GmearenLoe) oG] BTmasfaasLi(bL,

7.5.4 oo Her aFWITHLS6T

feoo sownisefled, anserGn @GMIILOLC L OFwamLSmeT 6l SiomeT OEFLIHLEmeT
Sl GeustorigiLl Gaemey E(HSELD. L eTT(HD MEFIMEn_nfleneoT LD MIEIMTLLIEDN O1EF1iI61G) SHLY60TLOM6T HEFILIED

MUISSTET OlFLIMHEn MISH6T
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SpNG LHeons LIMD BerT OFWIHLSmET LILTLI(GSSE0MD, OFNGa m euspmummuisd &g
&I CuGadlevsmen, wTHTe &bs FwmUSmeT SHUIbasnN& * &Ouih LwerLGHmE!.
EPET MISHS DiFlsLomenT OlFWaHLEmeT sum( ) OFWMEa NENNG HIILD LTSI 6T6T60r [HlSLPLD 6T6ur
umLiGumLb.

TB5HSHHT_B:

def sum(x,y,z):

print("sum of three nos :",x+y+z)
sum(5,10,15,20,25) J

BLGev 2_6iTem @ MlsmmenLL ELSHESLD GLTg) LeTeumLD MeuefluT(h SemL&@Lb.
I TypeError: sum() takes 3 positional arguments but 5 were given

7.5.4.1 ompib Ber e FWIBLI6T ALMSI6g 6D

def function_name(*args):
function_body

return_statement

I TB5HSHHM_B:

def printnos (*nos):

eeuaflui®

for n in nos: Printing two values

print(n) 1

return 2
# now invoking the printnos() function Printing three values
print (‘'Printing two values') 10
printnos (1,2) 20
print (‘Printing three values') 30 J

_printnos (10,20,30) J e

e
o
[—' wHUIE &L 9?]

BGGe 2 6Tem HTedled, printnos 66T OFWMEN Ml6dT OlLWEDT printnames e6TN e S
SLmseflid wron gnm Sreusmer OEThSSHMID. ThSHSST (H, printnos(10,20,30) eeTLMS
printnames(‘mala, ‘kala, ‘bala’) ereor rmM) OlBTHS G Olevaflui smL_& amevor, L Hem AL HLSH6Tl6D,
BlFWEIHLISem6T ETetor(h euLfldseled Siemiiieom.

In Variable Length arguments we can pass the arguments using two methods.
1. SmlLE OFTmaeTmm Lom O1FWIeDITHLE6IT
2. AmIL& tlgmed M OFIEIHLISET

12 - SID IGLI SBevoflest] Sinflefiiied
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SmlE Oammsermm o ELEIHLSmST tuples 66T m SimLpsAGmmd, emaliumn efiflams
LedrexHLd LIMLhigs6rfled Simevorevrmid.

/\\
[N

Sy
A& tlsmed om OFILIHL SbS LSSSHSHNE IUTHLLL S| )

2 _hisEhsGSH 6sflwon?
USSTeofled print() OlFWwWmEn M) eTeoTLG! LTMID B6T OFWNIHLSS 63H ThHSSHISHT (b
G0,

d 7.6 euwifledeons eFwihHam mis6T (Anonymous Function)

euwiflebeons QFWIM8n MISET 6TETMDTED 6T60T60T?

mLSSTeulled, BlLLfledsMosd euEDMUMIGSLILGL OFLME MEISEE UWIfldend Q&FWINHsn M)
6T BT, MM STEHTIeT OFwman miger def ereorm HAmiLy OETEOMIL 6T EUDILINISSLILGHS MG,
smUSSTeofled OlLLfledeTs OlFIMEn Mis6T OMDLT SAMLILIE OlFTEOIL 63T euemILMISSLILIGES MG 6TerGey,
BlLiflebev AFILIM&a MIGHEMET EUTLDLIT OFILIMEN MISH6T 6T60T LD 6 LPSHESEVILD,

GUMDLIT Si6D6VG! ILIWIl6DEVI G1FWIN G MTl60T LILIEOT S 6T

60MLDLIT BlFWIM&a_m) OILICHLOLITEYID Sl LoMMID 6(H (Wemm BlLILIflLELTS BlFWIMTn MM 2 [HEUTEHS
LwiesTLI(bE MG

o filter(), map() wmmid reduce() Gumesrm OlFWMEn MISHEHL6T &SI COMDLIT OlFILINEn MIGEEHET
LILIEOTLI(HSSH60LD,

/\\
A

Gy
filter(), map() ommib reduce() OFWHF0 MiB6T EHSHUSSBSHNES IUTHUL L G,

9 _hi&sEhsGS 6sflwon?

6OMDLIT BFWIM&a 1) eTewoTenor MM OFLIEIHLSEmST 6T(hSHSIH Osmeunr(h SHl eyl
681 6(h LI IemL Bamemey auq6flsd OlEM(HS@SLD. COMDLIT HFIIMEn MMTEL (P(LPS6TTeSlLL! LOmils6iT
L LOMMID SieML(H LI 141160160 2_6iTer Lomnilssemer Lo (hBLD Siemih (LIGLLLD.

MUISSTET OlFLIMHEn MISH6T
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7.6.1 euwifleoeon QFWDH & M60T QLG 6lg.6MLD

I lambda [argument(s)] :expression I RICETLLLMGE

sum = lambda argl, arg2: argl + arg2
print ('The Sum is :', sum(30,40))
print ("The Sum is :', sum(-30,40))

aeueflui®
The Sum is: 70
S The Sum is: 10

GLMs6uTL 6OMDLIT fFILM&a M arg 1 OFWHLme arg 2 OFWIHLL 6T Sa L 1q el emil sum
miluied GFLS@ELD. print () OFWMHEa snm LILIGTLI(HSIH Oleueflu smL bleuerflufibLo.

d 7.7 return sapm —

o return Samm) OFWN& MDET (P45 G DEUSS iDLPLILE SoMMIEGE LS ImL HHLILN SigpILiLLD,
flurgiens Oswnsa ner Gprésd 2 etafmLl Oumm gCZHemD 6 WHmL  SHpLa
S ILEISTSLD.
6(F BlFILMEn_ M) LHLIEDL SemPLILISE0 MNISS HHLL SiepiL SWTITsS SHSESLD GUTg) return
da MM LIWTLIGSSILGH MG sTeorGey, IS GhISH@ed L return daNmiseT SmbSTHID 68T

® 6(h return sa_mm) oL (HGL SWSSLILIGHD. ®

BlEILMEn_nfled 6960T MISE GLMUL L return o M)s6T SmHBSTMID 68T 63(H return o M) oL (HGLO
BESH CHrHHe0 SIGSBLILIHLD.

7.7.1 return &.pnfledr OLINE| 6Iq 6D

I return [Gsmeneudefler LL1quIed |

&hs dammed 2eter Gamemeudme LAHINTH Ol (, wEHlmus HmHid SielSEng.
BlFIWMEa_ M6 2 616 JaMnfled Gamemeusser E60e0moGevT Di6bev ) return samm E6veomoGeor EHbSHTed
flFwmenm “None” OLTHDTS SHLI SieyILILD.

12 - SID IGLI SBevoflest] Sinflefiiied
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I TBS5HSHTLQ :
# return statment
def usr_abs (n):
if n>=0:
return n
else:
return -n
# Now invoking the function
x=int (input(“Enter a number :”)

print (usr_abs (x))

eeueflui@® 1:
Enter a number : 25
25
eeueflui® 2:
Enter a number : -25
\_ 25

d 7.8 wniseflér auepTOWME

85 Hredletr SiemiHHan gl LGHMmLS GULULSTGLD. DiSTag), 6bhs L@&Suied ommsmi
@ LWSTL(GSSSHCHTCLT Simas GMGSHNGI. amItliLmevILITeTg BLLL| LTINS OSTSS 6T LHMID ®
SIG60T L IL|HEMETE OGHTEuOTIYHSBE L. ET600T(H CIEDSLLITET QIEDIOILIELENEVSHEMETL] LITTEHSHEVLD, 2_61T6T6mL
cUEDIT6ILIDEMEL LMD GG6ITTLIL EUEDTEILIELEDED,

7.8.1 2_etenemio euemmawevemev (Local Scope)

6 OFwman mefledr 21 NUGSUTeT 2 6TC6T SieDeVGI 2 6TETEDLD EIEMTOILLILEDEVUTED LOMAlsmLLI
SiNlefliLg) 2 6iTemsmio Lompl eTeuTLILI(hLD,

2_eTememio ommlufedr 6lHl(pemmaer

2 gmemenLo LomUT6dT euEDIOILIEOEMED il euEDILMIEBELILL(HETET OSHT S SIS 6T oL (HGL LIweTL(GSS
(PIQuYLD,

.« BlEwmEa plenieT ) 2 HeumesLILbD GUITEH Sig) 2 6TeTemLAITES SIFDLOLLLD,

- BFEwnEn M SweslnGho Gumgi L (HGL 2 eTeTemio LMMEsT 2 HeuTSSLILIGLD.

I TBSHHSHHT(D : 2_6TaTemLd LOMPlenW 2 (T eUNSHESH6D

defloc():
y=0 # local scope

print(y)
loc()

eeuaflui® J
\_ 0

MUISSTET OlFLIMHEn MISH6T
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I TBSHEISSTLD : UDTOINMEVSHS GleuaflGLl 2 _6TeTemLD LIS EmeT e ESH6D

defloc():
y = "local"
loc()

print(y) J
\

BBev 2 6o @M(LPEMMEMILI EUISELD BTG BleuerfluTL 1960 LNstTeumLD LsmLp Gamedr myd.

&BemmLeD cusmI6lLEDEMEVLITI6D 2_6TTaTemLD LOMATLLITENT ‘Y ML Siemidh (WML L STed GLomesesorL LismLp
BGameT IS mG).

NameError: name 'y is not defined

7.8.2 &CGarmued suemmewebemev (Global Scope)
&GermmLIeh cuemIOILLIGIEMED 2 6mLLLI LomAflemiLl [He0led 6ThiE Beuetor(HLOMEBTTENID SiEmwIcs (PLYLLLD. TS
6(F BIFILIMEn_ M) EUEDTOILILEDEVEE BleuerflGLLILLD LomflemiLl QIEmIILMIS Sl 2 (HEUMTES (LPIGLLILD.
&CGearmued euemIOIWeemey fAMLIYSF alFmevedleor 6MFl(LpemmEe
BlFIwM&n Mi&E teueflGiL Lomnlsmil Sinflel&@ELd GLIm g Sigi SeTemaTs &GemTL Sp@Eid. global’
61607 M S MUILEF OlFTevemey LILIGTLI(HS S GevedrigLiglevemev,
.« BEwmss plener ppsermeii wraleow LIy wHMID WS global’ AmiL&tame LIWTLGSS
@ Geueuor(hid. @»
flFwnae menG Oeuefl@w ‘global’ eretrm AmLILE bl&meD 6THS 6lsmememeuLid TMLHSSHTE).

'Global' ApLiy& aFmebededT LW6sTUT(HD

TB585SM0 : OswWnHn mieder 2 _ereflhs &Cermued Mlenwl S1emIES60

c=1 # global variable
def add():
print(c)
add()
aeueflui®

N\ ! J

12 - SID IGLI SBevoflest] Sinflefiiied
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I TB55&6SML0 : aswhHan neller 2 eraflBha (WpseTmailw omflemul mbmnIsHe)
@umaeuorL [Hrsne S&s@ED Gumg) feusfluT(h eTeaumbd LNsmpsmil SmeursELD.

c=1 # global variable

def add():
¢ =c+ 2 # increment c by 2
print(c)

add()

eeuaflui®
\_ Unbound Local Error: local variable 'c' referenced before assignment J

N

g

&miiy
‘global’ eretrm AmLiL| BlETELEMEVL LILIGTLI(HSSTLO6D &GETTLIE Lomflemil lFwm&n et 2_eT@er
LDTMMLD BIEFLLIL (LPLGLLIT S, Sb6vTTeD Sietm)iss LoL (HBLD (LPIGLLLD.

TOH5HSHTD : Qswmsn nileor 2_erefl g ‘global’ fApLiLE a&mebemevL! LW6TU®B SHS
&Cermued mflemw oMM MISHe0
x=0 # global variable
def add():
global x
X=X+5 # increment by 2

print ("Inside add() function x value is:", x)
add()

print ("In main x value is :", x)
GumsserL Hirene SwsH@ELD Gumg) ListreaumLd feuerflufh G medr mi.

eeueflui®

Inside add() function x valueis:5
\_ In main x value is : 5

BG@ev 2 sier Hedled, x eTedTLIG @GemmLed TN G, add() OFwmEn MeyieT, ‘global” eretrm
A& 6l&Ted X LTMSGS LIWTLIGSSLILL(h SiSHEDIL 60T 5 6T60TM oG] oL L LIS MG ELOILITPG) HTD
I g’ @GGermued M) xemil OlFwmda pledr OeuellGL Smemreomd, SiGmeug), X 6T L] 5

G0

7.8.3 &Gernued oHMID 2 _eTeTemlo LoMmml&elr

8ni®, B 6T GNlwsmmuied GGaTTLIE) LMD 2 ETETEHLD LOTANGHEMET GTEIENT ) LILIGTLI(HSSieu g
6TEOTLIEM S SHIT6U0T 6VITLD,

MUISSTET OlFLIMHEn MISH6T
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TB58558M1.0 : @G Gnlpemmuied &Germued LHMID 2_eTeTemio Lmpl&erledr
UweoTun(®

x=8 # x is a global variable
defloc():

global x

y = "local”

X=x%*2

print(x)

print(y)
loc()

Hirsmeo EWwSH@SD Guimg) teusflu(h LNereumLom m) G medr mid
eeueflui®

16 J
\_ local

GmasetorL [Hredled x eTedTLIG! &GemmLed LTMlTEalD, v eTerLgl 2 eTareno mrsed loc()
flEwmsn_nlev SinflellsasiiLL (berargl. Loc() OFwmnga mMsmer Smpds LM, xeor gL 16 ereor omafleii(hio.
erbleateufled x=x*2 eT6oT LILIGITLI( S S 2_6TBEIMITLD, D1 60T AM S, 2-61Tamemio Lom nfl yulledr ogl i | &L LI (herTer .

I TB555SMLG : QCI OLWenTs OHMetorL & G6Led HMID 2_6TaTemo LmIser

x=5
defloc():
x =10
print ("local x:", x)
loc()
print ("global x:", x)

eeueflui®
local x: 10
global x: 5
NG

GumsewrL [Hlmedled, 66T OIS OlEmeur x rm GGemTLed WMMID 2 6TeTemd LTAILITES
LWeTL(hSSLILIL (beTerg). Srevr®h eusnrdlssmeouilgid wmnlsow MfflsiisgieTersme, SiFAbHn CuTg
faaGamrer almLs HomLsdng. Sigmaugl, loc() OFLUMEn ner 2 61Gem 2 6Tem x oM 2 6TETEML
AUEMTOILIGLEMEVLILITERILD BlFMEa_nileT bleueflGLL 2_eiTem X Lomnil @GETTLIED IEMTOILIELEMEVILITEEILD E(HEBESLD.

eeuaflui® :- local x: 10, is called local scope of variable.

eeueflui®:- global x: 5, is called global scope of variable.
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d 7.9 o eeflleneibs BHTSSmS LLGTUBSSID OFIWIDEH NISH6T —

7.9.1 2_eTaflemeoihg LOHMID &H600flF EFWID Fn )& 6T

Q&FWIDH Sn M) elen&&Ld eILImg|6Mlq 6uLD T 0581551 (B
abs () eremorewflsir (PP x=20
6TG0OTSmeTT (L y=-23.2
?@IULILD' print('x =, abs(x))
SFLINIBLITETEIS] (PP ST
sTeuoTEmTTSGeUT 16DEOGI | abs (x) print('y =", abs(y))
SHELD 6T6v0T600TTSHBET
& (HSE60MLD, aeuafii@
x=20
y=232
ord () OBT(HSSLILIL L c="a'
wesl&Geanb RsSAHNGS d="A'
ASCII glienu SpLid print ('c = ",ord (c))
SiILD. &gl chr() ord (c) print (‘A = ,ord (d))
H\FLLIM&n_nleoT
SMEOEPTGSLD. aeuefuS®
c=97
A =65
chr () basmheaiu” L ASCII c=65
LANING WeslsGasm(h d=43
(PSS SlHLLT print (chr (c))
S, &g ord() chr (i) prin t(chr (d))
H\FILIM&n_nleoT
SEMEOEPTGLD, aeueflui®
A
+
bin () BsMbésiLlL W x=15
sTeRTen D& B et y=101

&L eretvremevor “Ob”
6DLLI (LPEOTOI6BTITL L LOTED
Blsmevor(h SimLLd
SiILILLD.

&L 850G
ugleora format ()
BFIM&a miemey
LILIGOTLI(hSSH60MLD.

bin (i)

print ('15 in binary : ',bin (x))
print ('101 in binary : ,bin (y))

eleueflui®

15 in binary: 0b1111
101 in binary : 0b1100101
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type () OBM(hSeLILIL L x=15.2
Blum@perfledr Srefeor y="a
QeSS S s= True
SIEILILILD, print (type (x))
. type (object) print (type (y))
GIIL: Q@ SieTL print (type (s))
BLITHEDHL6T & &)
LWESTUGSS LGS MG, eeueflui®
<class 'float'>
<class 'str'>
<class 'bool'>
id () OBMhS&SLILILL x=15
BlLmperfleor Hlemeoreuss y="a'
waauflmius Smli print (‘address of x is :,id (x))
SiEYILIL|LD. id (object) print (‘address of y is :',id (y))
GSOIIL: X, y Hleneoreuss aeueflui®
@&@fﬂ @Gi'ms_l'"@? address of x is : 1357486752
SeuoflLOILIT NN @D address of y is : 13480736
GaumLhid.
min () BBTHSBSUILLL MyList = [21,76,98,23]
UL 1guiedle S HbS print (‘Minimum of MyList :',
BlassAd wHiemud | min (list) min(MyList))
Hp Siggili o
@ o o aeuefluS® ®
Minimum of MyList : 21
max () Bl (bebapLILL L MyList = [21,76,98,23]
L 1qu 16560 EHBS) print (‘Maximum of MyList :',
s gl ImLd max(MyList))
SHHL Sigii b max (list)
eeueflui(®
Maximum of MyList : 98
sum () OSMhSSLILILL MyList = [21,76,98,23]
L 1gu166l6v 2 eirerr print ('Sum of MyList :', sum(MyList))
&l serfleor dn L (b sum (list)
flgmmaemiLl Smii aeueflui®
SigiL b Sum of MyList : 218
12 - SpId UGLI SHevoflenll Sinflefiiied
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format () | O@mhéeiulL x=14
sTevoTsmenor o) y=25
6T600T (LPEMMES LT M1 print ('x value in binary :',format(x,b'))
Smil S mg. print ('y value in octal :',format(y,'0"))
. print('y value in Fixed-point no
1. @@wﬂso?m 6L 6)LD, -)format(y’ifV))
BT oL format (value [,
@@wa;lsmeu . . | format_spec]) aeueflui®
augefien BlSThoHGL x value in binary: 1110
2. . y value in octal : 31
2. srswrsz{uﬂsn)m y value in Fixed-point no :
bRk 25.000000
OlauerfluTL smL
6T600T600f 16mILI
Q1196560 OBM(H& @D
8.
3. RemevLimenr Lj6ierf]
QLG 6D,
BleuerfluTL 6mL_
1hemeoLLimenr Ljierf]
6T6u0T QIET60
EI OGN
SHTEUTENLOR| HFLD
SI6060ILLID 6 Sy LD.
round () Blambs L L x=17.9 @
sTeRTenlH@& SihB y=222
D 6IT6IT (LO(LD 6T6V0T6BOTITES 7=-18.3
oM S Stepi‘iLb. print (x value is rounded to', round
. round (number | (x))
L (i ?EL{J@-_'@LI [,ndigits]) print ('y value is rounded to', round
ﬂas.n(basasu!_u_l_ )
Grmfmmfr&’ print ('z value is rounded to', round (z))
GMlHGLD
2. @uewrLmeg eeueflui®:1
BlFWwaImL P x value is rounded to 18
sTeuTenliNG LING y value is rounded to 22
&3 Lererfleerler z value is rounded to -18
6T600T 600116 SHEMLLIG nl=17.89
GN&@GID. print (round (n1,0))
print (round (nl1,1))
print (round (n1,2))
eeuerflui®:2
18.0
17.9
17.89

OLISSHITE OIFILING0 MISH6TT
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@
pow () OBIM(hebaBLILL L a=5
eTevoT6uI60T  ab b=2
A(hHSS OLIHSBHMS c=3.0
SmL Sigpiio. (a**b print (pow (a,b))
) 60T Si(H&@E b. print (pow (a,c))
pow (a,b) print (pow (a+b,3))
eeueflui(®:

25

125.0

343

&600f1g E\FWID &n M) &6

/\\
[N

GSoly

SIS Gl H6Wf1S OFIWMEn NSHEHSGSLD CHmauLTeT (P&HaALLoTeT math &a guasy

QFWIMHnM)

eflen& &0

eILMg)| 6iq 6uLD

T (B585155M_ B

floor ()

X-6mLL

SmL Siepiio.

L& (&6m meeoT
SiVVG X-HG HSITenr
ufly W  eTeTTEMETITS

math.floor (x)

import math
x=26.7
y=-26.7
z7=-23.2
print (math.floor (x))
print (math.floor (y))
print (math.floor (z))
eleueflui(®:

26

-27

-24

ceil ()

x-ow el Oufl Sisbevg)
x&@& Banmer Ap e

6T600T 6)600T &
SiIIL|LD,

math.ceil (x)

SHmpia

import math
x=26.7
y=-26.7
z=-23.2
print (math.ceil (x))
print (math.ceil (y))
print (math.ceil (z))
eleueflui@:

27

-26

-23
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sqrt () X- 60T QUTSHSHPEOSHMS sqrt (x ) import math
SBLLT Sigylii, a= 30
GMIIL: x-60T LI b= 49
LheaedliSema el tluifl c=25.5
LTS EHSHSH60 print (math.sqrt (a))
Geuewor (hLb, print (math.sqrt (b))
print (math.sqrt (c))
eleueflui®:
5.477225575051661
7.0
5.049752469181039

7.9.2 aswunhammled 6L (Composition)
QFWINH Fn MIS660T OSMGSLIL ETETMITED 6T60T60T?

fswmEn misefler OSTGSLL — 6Termmed eTedreor?  OFWMEn ) SBHLLN SigId wHOMTH
bFWMmdn NMGS fFwemHLTS,  LeTereomesr Siemoliled LWTL(HSHeTTE DiHNE OSMTSLILY
(composition) ereoTm) O, T(HSSHSSTL LTS, LiLerflLolhbgl eTevor Lol Siebeog) GamemeusmiLl
2 smeifLmasLl Blum efipioLleormed, input() BlFWMEn M) epeold LweTfL Ol HBS STSHmS 2-6TefLmasll AlLmm)
eval() OlFWMHEn_ ) ePEOLD SiGedT LoGLlemLI LI LT(H bl Geuevor(hid.

I TBH5HEHHMTD :
# &b Hired 0TS ImU e GSGE M)
>>>nl = eval (input ("Enter a number: "))
Enter a number: 234
>>>nl
234
>>>n2 = eval (input ("Enter an arithmetic expression: "))
Enter an arithmetic expression: 12.0+13.0 * 2

>>>n2 J
38.0
\

d7.10 epugsnen —shaHA AFWLDHE DIGET

6(h OFIWMEa 1) SH6TEMES SHTBET iEMPSHSTEL DH6MG SHMELPMe] 6T60T MEMLPESLILI(HLD, LOLS&lsment
GunetTm SMEPMED OFWEL(HD Speormed 6w &Flowmisefled L &slemer LIWETU(GHSSHIUSNE LD
Sm&r PN LILIGTLI(HSSEVLD, 6THSOEUM(H LOLSEsmevnLiD &Ma& LpMEILLITE LOMMHM(LPIGLLLD.

SN&FIPNS OFWNGa 1) HETMETSHTET DMPSHGSLD. 6(H HLbBSHemeuTued [HMiSSUILLmeil L meb,
6([h BIFWEOPEDM SHTeveuemIUfedT il BlEFILIOLIGHLD, &bS fFwmUTL smL Smevsusmruiledrnil AFLEOLIHLD Smepme
TG, HMEpmd fswumde m OsTheESILGD HubSmerml gLl Hubsemer — eTeorLILIhHLD.,
sp6uBleUT(H SM& LM OFILIMEa MMSESLD SGLILDL [HLIHSHmeoT sm(heaLILL Gaueuor (b E60smevBILLISHT MT6D
LOL_5@ HTevauenruileot nil SIbIELD,

SD&WPHE OFLN& M eTeueuTn OFWIeOLIBLD

1. snsypnd Oswmse n el @mlpamnuledimba SemPsesLILLD.

@ MUISSTET OlFLIMHEn MISH6T
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2. SgtusL Hubsme HemmGeaummuiLLLmed [Hirsomenr gl emm Gleueflui(h OsmbS g tleuerflGumib,

3. @evsmevbliesfled, BFLIMEa mTeTg GHemeumer AswMUT L SusEEn Guaid Hmepmd
WemmUTed HeTEmETS SHTBETT DiEWPS Gl OST6TEHLD.

Sn&pnHd LweTuBSHSH snTeofluBSHHISVES TBSSHSHSTLD.

I TB5HSSMLQD :
def fact(n):
ifn==0:
return 1
else:
return n * fact (n-1)
print (fact (0))
print (fact (5))
eeueflui(®

1 J
120
(.

2 _hisEhs&SH 6sifluon?

print (fact (2000)) samm Runtime s Ol OSTHSHGSLL. DFsU T LDQj\
Hespailer spndmw Uibmsuld &g Fsn. &g aoame i, Srarmwans 1000
@ é.ism.&pﬂqas@ésgﬂ ﬂ]m@ @ué;g,rra’n g,sﬁsmrrgj,g,rr(f?m @@)\Lplllusm.g, Lf;]gjgﬁsﬁl‘(bLb. EUITLDL|S6m6IT @
(limit) sys.setrecursionlimit (limit_value) LweTLI(hSS LOTHNILIEDLLSES HEQILOSHHE M.
T (B 5555M0
import sys
sys.setrecursionlimit(3000)
def fact(n):
ifn==0:
return 1
else:
return n * fact(n-1)
\_ print(fact (2000))
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Flemeoraley QBMETS
fswmsa mEHeT 6H GSOLISL  fswellemenr OFUASNSTS  aIGUMLSSILL(H
ALwifi '’ L @olenmuller 05TGSSGIL OlEILMEn 1) 6T6oTLILIHLD.

LILIEDTT 66D MS S, 2_66Ifl6meuoTibS, 60MDLIT LMD SN&PNHSHS OFWn&a miserfler
QUMBHET DG LD.

fswmEn m) 08TG&E “‘def” er60Tm AMLILE OlFTeLIL 60T OISHTL IS OlFIIM&a miefledT BILILLIT
LoMHMID () SiewLLIEEMLL 60T (LpiqiLt Geuevor (HLD.

fswamiLsefled &edeong return, None - M&@ Henmengl. return o mOmMTH
alBUILSCHTaluNsbsmen

LSS T601l60, 1 OSTSSH@6T 2 616 Fo HMISHET 2 61T 6MT6rIHE®H Beuenor(bLd.

6 0STGSHEGS6T Caublmm OaTE&SUIHLILI6T Sima, L6dTeorevmenT HMES) eTevTLILI(HLD.

fswLMsa dm  DDPILSNES OSFWEHLSET LIWETLIGSTmET. 4  CIEDSILITET
DFWIHLILSST OFLNga nled LWTLGLSSHTD: CHemeuLTer OEWIaIHLSSH6T, FmLiL
BEFILI6L OIFILIENIHLILISET, STETTemLO6] BFIEKHLIEE6T LMMILD oM MID-H6rT ASFIEIHLILISET,

GaemeauiLimenT FLE(HLILEST FwMsa Med Fflurer &L SSHME& el Gerewriqus
BFLINIHLISETTSILD.

SleLm&seler OLiemT Semiiimerd sevorl e HAmis bemed OEwe)|mHLTeT I
BEILMEa_ NlmerT SienP&HSE MG,

OLSSMel6D, OFLMIamm SimPsSEL CUTE 6% LD OEThHESSLILLafedsmen
eT6ufl6D BIFIIYIHLITENT &) SHTeorTSHGeu LogLIemL 6T(hS Gl BSMeTT(EmLD.

* @MUI G rnID-BeT FLIENIHLESEMET QDL MES LILIGTLIHLD.,

ALwifledevmLoed euemILIMIEGSLILI(HLD OFILIMEn MieIGE OLLIfleveors OlFLMn MTELD.
Lomnileserleor eusmrtliLIcbsm6D, HT6l6IT DigmiSHe: dn Ll LIGSHmiLs GMILILSTESLD,

fswmEn m) ST Lsrereomer Semiolifled LILETLI(HSS6TTEL DHME OISHTGLIL. 6T60T m)
I,

6(h OIFILMEn_ M) SETMETSHTECET DNMYPSIHTEL D6MS SMEPME!  6T60T MEMLPSSLILIHLD.
LoL&aHlemenr BLITETM &M&PMEULLD OlFIWEOLI(HLD. Sbevrmed Hlev Fiowmigeled oL &aslemeot
LeTLI(GS SIS NGS LISled SmapmelsmiLl LILIETLI(HSS60LD,

{EE} MUISSTET OlFLIMHEn MISH6T
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y < egwwemmL Luin&:1

TS HIBHT (b 7.5.3-60 2_6iem Hiredled Ledraumid @ plpsmmemil (PLUDASHIT LITTeSH6LD,

n

u aFwWwennl LuiHd :2
Hereu@o OFWHam nisemer HUITH aslg SHer aeuafluilenL erQgis.
6)1.6T600T e&WIH&n M) eeueflui®
1 1) abs(-25+12.0))
® 2) abs(-3.2)

2 1) ord('2")
2) ord('$")

3 type('s)

4 bin(16)

5 1) chr(13)
2) print(chr(13))

6 1) round(18.2,1)
2) round(18.2,0)
3) round(0.5100,3)
4) round(0.5120,3)

7 1) format(66, 'c'
2) format(10, 'x'
3) format(10, 'X")
4) format(0b110, 'd")
5) format(0Oxa, 'd")

12 - pid AIGLI Bevolleh Dinflefliied
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6)1.6T630T GOlenn

eeuaflui®

1 printinfo(“3500”)

printinfo(“35007Sri”)

printinfo(name="balu”)

printinfo(“Jose”1234)

92 I B "N B SS I I \S)

printinfo(“ "salary=1234)
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8 1) pow(2,-3)

2) pow(2,3.0)
3) pow(2,0)

4) pow((1+2),2)
5) pow(-3,2)

6) pow(2*2,2)

E
i w Qg emmLl Luind:3

Hereu@pld a&WHan nisemer HUTH asilg aser aeuafluilenL er(RsIs

611.6T600T Q&WIMH & M) eleueflui®
1 eval(25%2-5*4")
2 math.sqrt(abs(-81))
3 math.ceil(3.5+4.6)
4 math.floor(3.5+4.6)
TEV HISG )
| UG-
sfluneor eflewLenw CoIHOSBSHS 6T(Q&IS (1 w&llieevor)
1. e @IIILL OFwmeas OFlnSNSTS aIgaIm&SLILL 6, Auwfliu’L &mlwsnmuler OsmE)
(S1) LL&SG (&) Semerinfliiy
(&) Bswman ) () BsTEd
2. SETmETHHTEET DMPS SIS OSMETEHLD OFILINTa 6mMm E 66T D) SiemLPLILIT,
(1) 2 enerflomemnnibs () sn&PHA
(&) eombLrT (FF) return damm Zau I( EV
3. ebg OFwmsa smm Oluwifledeom OlFLMEn n) 66T M) SieWPSSLILGHSMSI?
(S1) eombLT (&) smepnel
(®) OFwmsn m (FF) euEmTILIEN M

{EE} MUISSTET OlFLIMHEn MISH6T
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4. 65w 0 OSTGHmIL 61 S HAMLILENSTEL OSHTLHiSmensemgi?
(&1) define (&) for
(®) finally (FF) def
5. 6hg Amiy&eamed AFwman ) 05TSSHIL (PGS G meuseS mgI?
(&) define (&) return
(®) finally (FF) def
6. 6OFWMEn M euenTUTmmUed NeTeuHd eThS @MUT(H LweTL(GSSLILGE M GI?
(&) ; (Sewpli eierf]) (&) . (ysmerfl)
(&) : (pésrn Leet) () $ (Lmeor)
7. B5WMHEN MGG 6HS OFwemY sfliurer SL auflmsuled OFLIHLSmT SigyiL|D?
(&) CxpmauiHb (&) Amlyshamed
(&) sreTmie) () wrofiBemd
8. NetTeumid &a MMISemenL LGS G, Sfmer saMmisHamens CHimbe 6T(HeHSHLD.
(I) emussTeiled, HFWNEa BN eudILMIEGSD Curg GO L Sre) amssmersd @GNl
Gamauilebsmen
(II) emudsmerr AMUILE OFTMHEHMETE OlFIWMn MedT OLLTTSL LWeTU(HSSE0MLD,
® (&) Tl wnmib IT Haim) () BnevorhCw &ifl
(&) 1 ey Hmd IT &1 () @neor(bGL Heum)
9. bOEMhsslILLL smmmm Oanmsrors Hom Caunnasnd, LlearaimaieTaimmer siflimer
QTN CHIHOSH
it :print(x, " is a leap year")
(&) x%2=0 (&) x%4==0
(8) x/4=0 () x%4=0
10. testpython() O&wW M smmeumILIMIEES LeTaumD 6hs HAmiLE flameoLweTLhHS g1
(&1) define (&) pass
(&) def (/) while
USS-25
ST 55 NeTTSHSHEHHGSL eflemLwierf] (2 wdlli6eevor)
1.  6FWM&a )| 6T60T MITEV 6T60T60T?
2. 6FWMEn 16T QIDHSSHEMENT 6T(LPGIE.
3. 0FWMEn miefledT (P HEITEMLOGET IT6meu?
4.  rrudlesr aImIOILEIENED 6T60TMITED 6T6IT6UT? D H6IT AIENSHHMETE &ML (HS.
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&GaTmLIed cuEMTOILLICIEM6L-EUEHITILIM)]
SHEMEMETS STBT Diem P& GSLD OFIWMIafled SiqLiLImL FILIHSH6EMETT 6T60T MIT6V 6T60T 60T
S60T6M60T S ST B 60T 16 P& G LD OFILIMEn 118G CUILDEMLI GTEIRIIT M) SismLo &S Beuewor (hLd? 6T (hS SIS ML (h

HHS.

L&H-B

ST S5 NeTTSHSHEHHGSL eflemLwierf] (3 walleevor)

8.
9.

10.
11.
12.

13.
14.
15.

2 61TET6MLD LOM M1 (EHSST6T 6Hl & (LPED MEEMET 6T(LP SIS

smUSSTeoflaieTer wsermell AmUILE NETeLaISHTeT LML 6NH(LPEDMSBEMEIT 6T (LPSIS.
fEwmsnplepisT Wwasemmeil wmmlsmil TMHMLD OEFIGTED 6TeTenr Hl&(LpD?

ceil() wmmid floor() AsWMHEn MISemeT CRuMLIGS SIS.

fET(heEIULL QBHLLD 6511 IFHLLT E6L6meVIT 6eTUSHMmeTE GFTHEHGL MUSBTET HIemeo
TSI,

BFWMEn 61 O1GHT@SLIL| 6T6ITLIS) 6T60T60T ¢

Sn&pmd ereieumn) gwedLIbhAmSI?

flgwman_lener eusmIUMISEL CuTg GMLLIL UL Geuemrigil GMILILS6T WTeme?

U&SH -

ST S NeTTSHSEHHGSL eflemLwierf] (5 wall6Levor)

16.
17.
18.

19.
20.

BFWMEn Ml6dT EUMBSHEM6T 6T(h IS TL_(HL6T 6leuf]

Lr MUl eIeDIOlLmESHEmET 6T(hHSHISBTL (HL60T 6l6Teh S,

etTeuHLd 2 6merllememoribg OlFILIMEn MIEmerT 66T G,

(a) id()

(b) chr()

(¢) round()

(d) type()

(e) pow()

Snevor(h eTevorHeiflesr LCM Sewor(hLIgLILISDESTET 6DLISSHTEIT [HIemeD 6f (L.

Sn&Ppnd OFwNse n LD THSSISSTL(HET 66TSES.

Reference Books
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1. Python Tutorial book from tutorialspoint.com
2. Python Programming: A modular approach by Pearson - Sheetal, Taneja

3. Fundamentals of Python -First Programs by Kenneth A. Lambert
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\ I LML 8
ey 11
SIThIS6T LOMMILD SFIITkISHEMEIT 608 LIM(ESH6D
. L

&M M60letT GrhITé & il & 6iT

SUuT_Smas sNmMIbS LIME, LmeuTeuTas6iT LedTeuHd FeoLIT(haemer M E eI,
2 smenll OFWEOLGSSID auflpsmmssst LM ASiflb gl bsmsiengev.
LIS SHT60Tl60 2_6T6T STHRIGEMET DSIITEHLD OlFILINEn Mg Lm Lifib &I lsmeenSe.
SBISEMET QL L 60 OFIILLD (PemmassT LMl M6,
Frmiassmen LNflé@D wem um b BlsmeTEnSe.
+  pLiyevaled gmmiserfler LwesrLm(b Lml 015 &I 6l TeTEnS6.

d 8.1 splysb N

(O] G HES6M6T Siewlleniu MBIITEHASHBTET 6H SIey E6ord &b (String) Sp@LD. SIS (O]
6T6OTLIEDT, (MMM, S 6mL, DisdevGl eLpedt m) GLMESTET GNSEHEGST OSTHESLILGHLD, 6T(PSEI, 6T600TSH6T
SAsvevg) Ami GMuGhsefler GademasmiL fsTaTHSGL mhsme] (Unicode) @niliLmasserfler
auflemgd Sb@LD.
ICEE: MG
‘Welcome to learning Python’
“Welcome to learning Python”

“ “Welcome to learning Python” ™ J

MUSSTET6D ST SIEUEIDESILITET S LLTHM EWENSHG. HSTEUG STSHSIE UMM IDIILNISHS
Letr Buni@ CrISHe0 Siemg LMMMILIMLOSES (PLYLLITE).

d 8.2 smb 2 mans&s6

BT WeTGu sMMG GuTe MUSSHTeNled &romerg enmm GLmGsTT @GNl&sEnaEsTCeTT
Sisvev g L CmBsTeT GMSEmeHE6TCMT Sisbevg epedrm CMBGesTeT @nesamer@IT BlaTesr(
2 memssLILIGD. memm GonGameT @ilsenTerg wnm6rm enmm CunGsTer @mlsamer fsmerL
G MILL(H6EmEY O1SETETOTLY (&S (LPLYLLIT S, erbleaTenflsd [Hmed BILILITL L NLIT6ERT &I FTSSN6IT ST SSLD LMHMILD (LPLGsmEN
S Sweorgl. @bF HooHmen Hiss S L CumGarst @plamer LIW6TLI(HSS60MD, FILM6T )
S L GunGameT Gnsmenyd 2 miurs OUNMHHSTL gl eperm GonBSTeT GMSEHSHEGST
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BsMbHSSLILIL 60 Geuetor(hLd, eLpedT M) BLomBssmeT & MleEmHE @6 0lET(H&SLILI(HLD SrLomeTg) Liev aufl Snmisemen
2 (HEUTEHS SIIDSHSHSLD.

-

T 55I5STH
#ememm CNBS&TET GNSEHEEST aImILMIESLILIL (HeTer &L
>>> print (‘Greater Chennai Corporation’)

Greater Chennai Corporation

# spmemm GMBSTeT @M EHSHGS6T, sMmemm GLMBSHTEIT @ MILLL60T euemILIMIESLILIL L &LD,
>>> print ('Greater Chennai Corporation's student’)
SyntaxError: invalid syntax

# @ el GMBETET @GNS EHEGET aUMILNISSLILL L SILD
>>>print (“Computer Science”)
Computer Science

# epedr m) GmBameT Gl EnhEEeT, &L smL GMBST6T @ ML 63T IenILNISSLILILL &IiD
>>> print ("' "Computer Science" ")
"Computer Science”

#  eperm CumBsmeT @GMSEHEET, NmM LHMD Sl CuMnGsTeT @i 6T
QUL MIEESLILL L Lisveuif] FITLD,
>>> print ("' "Strings are immutable in 'Python’,
which means you can't make any changes
once you declared" ")

"Strings are immutable in 'Python’,
which means you can't make any changes once you declared” J

d 8.3 susHle) 2_6iten GNIL(HéEEmET TGS

&ILD 6(H (M EUEDILINSSLILIL (b 65 LT6D, MLISSTE FTSHH60 2_6T61T 66016 6T(WSSIHENMESLD

6(0h &L 6IL_evoremenot (Index) 6818 (b OIFLLILID. FTSS60T 2 MILIL|EH6M6IT i 610 SIS MGSLD, MEBILITEH (HEUSMELD
LIIeSTLI(hD & 61L6vor (el (h (Subscript) eTeoTad SiemP&sLILIGSAMG!. SL1P 63" L TeoTg) GhiiLomM SisdevG)
STEHITLOGMM (LO(LD 6T6T0T6TOTITS EXHEBEHEVITLD,

Gmiwemm S b 0 aeTLg SIS (WPSHe0 GSMLBHANGSL n-1 &P Qb sTSS6r Smid

GIHANGSLD GIGBSLILIHLD. n 6T6TLIG FTSHSHI60 2 6Tem @MlLhHeEserfler eeurenfleamae Sb@LD, THImm
& @b sTSS60T &M @M BNHH S Sleuhis (PS6ed G eusnrr LsTGermé@ auflemauded -1 (6o

SISHSLILI(HLD,

TB 5SS B
&b S C H 0 ¢} L
Cpiioamm Spet (b 0 1 3 4 5
T &liomm SLpet (b -6 -5 4 | 3| 2 -1
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(B 58I&STLG 8.1 sNBH&LIULL sT5HH6d 2_6Ter GHl([hHHHemen Sig6ir Ghoemnmn
SpeLemL OsNeuT(B TG Hired.

strl = input ("Enter a string: ")

index=0

foriin strl:
print ("Subscript[",index,"] : ", i)
index + =1

eeueflui®
Enter a string: welcome
Subscript [0 ] :
Subscript [ 1]
Subscript [ 2 ]
Subscript [3 ] :
Subscript [4 ] :
Subscript [ 5]
Subscript [ 6 ]

(DBOO’_‘(Dg

J

(B 5EISSTLG 8.2 &M(BHSLILLL FTHH 60 2_6Tem SNl [HEHSem6T JAFHET 6T HTLoemm
SpeLenL &Nt (B VUG Hred

strl = input ("Enter a string: ")

index=-1

while index >= -(len(str1)):
print ("Subscript[",index,"] : " + str1[index])
index += -1

eeuaflui®
Enter a string: welcome
Subscript [-1]:e
Subscript [ -2 ] : m
Subscript [-3]: 0
Subscript [ -4 ] : ¢
Subscript [ -5] :1

Subscript [-6 ] : e
\_ Subscript [ -7 ] : w j

sISemS HHSHHIHEV LHMID H&HE&SH6d

[BITLD T M&60TB6x &S MHME BLITEL mLISSHME0Tle0 SFTBISHEMET LOTMANLLIEDLOSHES (WYL &I, HSHTEUG) FTHMS

HPEDM CUEDIILNISHS L6ITL| Sisn s HlihS SIFH60 D606 &) B8 560 BLIT6T M OIFILIOLIT(HEHET iDL EBESLILIL

LML T8l 5150 SHhSHS 6XHLOL 660 LGl &7 LoGLILIT6T &) 6T MEB60rG6) 2616 ST LTMEHE 6 GIESLILIGHLD.

12-
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I (B 5EISSTLH
>>> str1="How are you"
>>> str1[0]="A"
Traceback (most recent call last):
File "<pyshell#1>", line 1, in <module>

str1[0]="A
\_ TypeError: 'str' object does not support item assignment J
@maseurL e1(bSGssmL (b Hmedled strl ereorm smomnilé@ “How are you” eT6drm SILOTEITS) (PEH6D
o HNYI6IT eLpevLd REISSLILIL(H 2 6TTeT Gl SibSHS nMled, FTSS6IT (PSH6d GMILIHEMEY A’ 6T60T M @ MLLTHEweY
Blsmeor(h LTHM WPWNHSSILL(HTETE. SpeoTTed MUSIHTET EDTNMHmS NQISEHTG). eTerGa,
TYPE ERROR ettt Lism1p O\FiglemiLt ST (HLD.

B&HE5me0 S5 M6 2 [HaTSSLILL (heTem FTOMMSES LS ST S NemeT auemIi e
(PIQLLILD, MLIS ST eTMEH6TGe 2_61TeT FISHHMNGS Ligleons L Frsdlenent Lommpilef(bL,

I T B S5&HISSTLH
>>> str1="How are you"
>>> print (strl)

How are you
>>> str1="How about you"
>>> print (strl)

How about you J

N

BUTGleuTa, MUSSTET SHerg Fumisefler g b 6l LrHNSMmSID Sl DiHSHTE.
Speurmev, replace() eTedTm OlFIWIMEn M eP6VLD TMSH6ETGe 2 66 FTSHH60 6 @M L @iy 2 6imerm
BLmiserled sTedevMD Goum) 6(H GMILHEmEY LOTMAJIL (LPLGLLLD,

replace() BlEWMEa Mi&STeT OlHTLIfLIE

replace(“charl”, “char2”)

replace() flFwmenm charl @M e SLrisafled eredeomd char 2 @lmemeus blsmemr(
Lomrmmlef(hLb.
I T (B 58ISSTLH
>>> str1="How are you"
>>> print (strl)

How are you

>>> print (strl.replace("o", "e"))
\_ Hew are yeu J

@ STBIG6T LDMMILD FIBIGEMET EESIT(HSED
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FI50S HHSIHeg CuTed, muSSTET FrSHHed 2 6T6m 6H GO L Snlimeme BSHSH6ID
SIWIDHSHHTGI. Sheormed del- S Lsmar LILGTLI(GSS 6(H (PP ST LoTpIlemUILILD [B&HES (LPLGULLD.

TB 55550 1: EDseMamib GMlwenn FIS5He 2 6o GOHIUNLL GHlwmeneu
Bé&&ADEI.

>>> str1="How are you"
>>> del str1[2]
Traceback (most recent call last):
File "<pyshell#7>", line 1, in <module>
del str1[2]
N TypeError: 'str’ object doesn't support item deletion J

I aTB58I5ETLE 2: EDssMamib GOpepn @ FIwmiepw Bé&&HDE!:

>>> str1="How about you"
>>> print (strl)
How about you
>>> del strl
>>> print (strl)
Traceback (most recent call last):
File "<pyshell#14>", line 1, in <module>

print (strl)
\_ NameError: name 'strl’is not defined j

d 8.4 smeswupeH@eT

OUSSHTET LN6TUBD OFWMGSNSmeT YPHIGSHNG. SEFNFLNSNHET SFIHIGMET EHELLITT
2 HaSMmE

8.4.1 @emevorliy (Concatenation +)
Sreth SDievevg SIFHN@G GLOULL FrhiEmer menTd@L Oaweunh CHiHge0/
BT HHE0 6T6uTLILI(HD, Fal'L 60 OFWMSMILTETS SIHISmeT mLSSMeolled EemenTH&Is OsmererL
LiwesTLI(hE m G,
TB5SISSHM_B
>>> "welcome" + "Python"

'welcomePython’

8.4.2 Gsrszed (Append +=)

an&HeT@e 2 6em FrSSHler SmiFufed GaID LS FTD Disdevg Smismenr GaiHELD blFILIed
G156V 6TeoTLILI(HLD,

12 - SpId UGLIL SHevoflest] Sinflaliied @
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+= OFIWNG N TH&EeTG6 2 66T FTSS6T SMSuied LH Frsdlemer G&i&e LILeTL(HSMS.

I T B 58ISSHTLH
>>> str1="Welcome to "
>>> strl+="Learn Python"
>>> print (strl)
\_ Welcome to Learn Python j

8.4.3 uewemm (Repeating (*))
BILHEEBED OFLMES M) OET(HEHBELILL L Fr&Hdemenr LIed SHLsnaideT baeflliLi(hdg LieTLbhS mg.
B 58ISSTLH
>>> str1="Welcome "
>>> print (str1*4)
Welcome Welcome Welcome Welcome J

(-l 8.5 &IHMS HIEVITLNSHSSH6EV (SeLeVF) FIHeWS LGS WS L9 5560 )

APELESTSHHGD 2 6T6T 6(H SIMEWTEFEID (SIS 6(H LIGSH) Sievor(h (Slice) erevriiLipLb. epev&
FI5Se0mHHE [ ] ereorm OFINESN LHMID &1L-(H SiedevgI HLPeL (b LA IL|SHEM6TS BlEHTEwT(H SIENETTE SFILD
2 mHam&aLILIGD, &Germev [ | OFwn@n glevr®h Sivevg) LflGsed OFLMEM eTeTLILI(bHLD, Gi6voT(H Sie0EV &)
LS &60 fFLME MlemiLl BlamenoT(h 6263T M) SieD6VG SHMNGS GLMLIL L GlenewTd FmiEmen / (&IeuT(hEHeTe)
epevd F15Slebb! Lflée L.

Wfliushsmeor OFMLflied

str[start:end]

Start eTedTLIg) Gleu&& &L (h LI Sp@GLD. GaId end eT6TLGI FTSHS60 2 66 & Mid & MlL|mHedledr
&L (b LI LD, LSBT @M1 (beiem & misl & (b eTevor LA NEO BB S 61 LS IML GSDMS S
6T(bH &5 OIBTEEHLD.

ThSEIGHTL LTS, (PH6L 4 @MIHESSHemeT L (hd Fr&Hdedmbal Nfles eflmbilermed &L () eresr
diemL Oefled EmibG 5 ereor @MILILIL Geuevor(bLD. erbleoTenllsb smLISSHT6T EMmidh LI 1NN HHS! 6(H LS I6mLI
&MMS ! L (HBL &mHSHeL OsmemEnLD. (@ mid &l -1)

T B5EISSMNE 1: sTdHFleb 8mHEH R SOlmeneu L BD Uifldse
>>> str1="THIRUKKURAL"

>>> print (str1[0])
T

TOSHHISHMB 2: &L(B erevor LHILIL 0 (PSH6L 4 6UEDT 2_6T6T FHIEW6T0IEF FIHemS LIIflH5H6D

-@E} STBIG6T LDMMILD FIBIGEMET EESIT(HSED
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>>> print (str1[0:5])
THIRU

TOSHHISHNB 3: HleusHs &L(B erevor WHLY SOILALLILLMO6D 0 (PFH6D 4 EUEDIT &L 61 6U0T 60 6T0TSH
OBMEOUTL. &|6W600TE FTHEWS L5560

>>> print (str1[:5])
THIRU

TB55&STB 4: @niF &L erevor HIIY SBIIILIULMOD 6 (WS 10 UM &L 6L 6T0THENTEHS
OBMEOUTL. &|6WE00TE FTHeWS L5560

>>> print (str1[6:])
KURAL

Bired

str1="COMPUTER"

index=0

foriin strl:
print (str1[:index+1])
index+=1

eleuaflui®
C
CcoO
cCOM
COMP
COMPU
COMPUT
COMPUTE j

I T (B 551650 8.3 for LLSem& LWITLUB S Hleweors sT5HemS LNiflss &600TLM&HESLD

COMPUTER
N

d 8.6 epsiimmb sieTL( (Stride) emeull LWSTLUESSH sTH6WS LSS0

s15Hemerr LIflé@LD / GISTLTSHGSLD HIFILIOLITL1G6D ELP6IT MTENG] H6MLHmEULILD GSMILIL (pigu D,
ISP GMSSILLHETET (PSHD GMILDH DiemSLILL L SHe0HHE TSHSemenr  6Teuorenfldsenasieomeor
GMIHEBSH6T (LPeiTGeuTm e Hlae060 BauewdT(hLD 6TEITLIENS GN&E CLOEIT MITLD SH6ITLYTH LILLIGTLI(hE MG, eLP6ST MITLD
SienLmefledr OlBMLMHemeD L] 1 Sh@SL.
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>>> strl = "Welcome to learn Python"
>>> print (str1[10:16])
learn
>>> print (str1[10:16:4])
r
>>> print (str1[10:16:2])
er

>>> print (str1[::3])
\_ Wceoenyo J

GO : mUSSTeT Emid &L 66wt LGN HH &) 6 LSIIML GSDMSE) 6T(hSSid OSHTETEHLD 6T6ITLIMS
Blemeorefled b1,

epETOMaIG Siemmelled eTdlfoemm wlud ULETUhGSS WD, eTdfoemm  WdiemL
G Lmed Fiomenr &) 16T Georme@ auiflemauiled Si&LLi(pLb,
T (B 5&ISSMTH
>>> strl = "Welcome to learn Python"

>>> print(strl[::-2])
nhy re teolW j

d 8.7 smameiemwiyasuHEHEeT —

LSSTel6d 2 6o s (Wa&omer HmiLbamisefled Sraugeismoli| OFLNGSMLD 66T M),
SIRIGMET QIaImDEHSD, LrPuled Cadldasiul heter Fimisefler L@Sulmenr OTMHAILIMLOGEHID
gIaug el FwME&MILmeT % LweTL(ba mal.

asLflwied
(“String to be display with %vall and %val2” %(vall, val2))

I T (B 58ISSTLO

name = "Rajarajan”
mark =98
print ("Name: %s and Marks: %d" %(name,mark))

eeuaflui®
\_ Name: Rajarajan and Marks: 98 j

-@E} STBIG6T LDMMILD FIBIGEMET EESIT(HSED
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d 8.8 eugeuemioliy GHLmBESET-

6219 6U6mLOLIL] uweotun(®

Gl

%c GMlw®

%d (Sisbeog) %i G L @p(p eTevor

%s &b

%u G606V (L(LP 6T6TOT

%0 6T6TOTLD (LP(LD 6T6B0T

%x Disbevgl %X Ligleot Lo erevor (Sl 6T(RSSI X, a-f euemmud, Buifl 1S &1 X, A-F susmmud
GG

%e Dioeogl %E Si(b&sHlassuor

%f g1 Ljeierl eTevorsB6iT

%g Devevgl %G VgL Lserf eugefleomeor &) eretor Si6vev G (b 6160 GMIUTL (b (Wemm

d 8.9 ewugsnen elBUE auflens —

UG auflems 16T smieus GamemL Asmenr(h gk, enmm GumEsTeT @Ml 6T FISHms
&@DILIGD CuTg) FTSSED 2 6Ter SimerTSHG MM CMBS&TET @GlasEnd eill(bLLD.

@ I BICEL:- MG
# emomm GumGsTeT GMlLer sr&Hmg bOaefluihn eperm GLHBHETET GMGBEHSHGSET
GO IL19HEBGLD S0
>>> print (""They said, "What's there?"")
They said, "What's there?"

aurflemeriL|L_eoT

# @ smL GmBae @ ljL6ar medr miLd FITLD spmemm GomBasmet @& @SeT efl(hLI( euiflemaiLeor
>>> print ("They said, "What\'s there?")
They said, "What's there?"

# @nlenL GumBsmem @nlLer Gamermid smb Srleml CumGsmeT GME@eT alGLb

>>> print ("They said, \"What's there?\"")
\_ He said, "What's there?"

eoussTeor ell(BLBeuflemFsei

el(Bu® euflems elem& &L
\newline etramie) wmmib Lgw eufl &efliTsse0

\\ eramiiey

\ spmemm GmGssmer Gl

\" @ L CumGsme @
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\a ASCII el 66011
\b ASCII Yetrevfl_ Beuerfl
\f ASCII uge OFQISHS)
\n ASCII auffl Ol5eI58)
\r ASCII parsd Smid
\t ASCII &emLLoL’ L $&HS60
\v ASCII 08mIG58 55360
\000 6T600TLD 6T6U0T GU)IL_63T & qULI &ML
\xHH Lighl60T MILD 6T600T SU)IL_63T Ser_LGLLI ALY

d 8.10 format() aswibHan pi —

format() OFWMe MTETS SFOHIGMET AUIEIMOSHESL! LILIGTLIHD (P& OlFMda mT@ELD, Oibefla
SimLISGM {} SL BIiluns Siedeog) Lieosder TduTLma LiwerLbSng). &g format() AFwman led

LILI6OTLI(HSSLILI(HLD,

I BICE: MG

eleuaflui(®

-

numl=int (input("Number 1: "))
num2=int (input("Number 2: "))
@ print ("The sum of { } and { } is { }".format(num1, num2,(num1+num?2)))

Number 1: 34
Number 2: 54
The sum of 34 and 54 is 88

d 8.11 2_eraflemevonbs 57 O&WIHER DISET -

SIRIGMET  MSWTEHASNGS mUSSHTermerg Lleramd 2 ereflmenths  OFLMsn mismen

piflEAMG!.
asmLflwied ellen& LD TBSHHISHTB
len(str) FISHI6T BETHMSD >>> A="Corporation"
(@MmSserler >>> print(len(A))
11

6T600T 60011 S6mEB6MILI ) SNIHLD
S(HLD

capitalize( )

STSSI6I (PBH60 GSMILBHEe
ALl TS STEs LTMHM
LwesTLI(hE MG,

>>> city="chennai"
>>> print(city.capitalize())
Chennai
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H 2 mmn [

esmLiflued eflené &L TBSHHSSTL(B
center(width, fillchar) SINASSILL(HETET TS | >>> str1="Welcome"
BloTSS BaTSdled >>> print(strl.center(15,*") )
OBM(hSbBLILL L FiISHSeneot oot Welcome ™+
6MLOILIGH SN Bleuerfil LD
GLaILD @GMILHEEEmET
OLMMBEHBTS 6B bHeuflenT &6l
fillchar @nljmemex BlmevoT(h
BCILCILGHLD.
find(subl, start[, end]]) B&051Mn_ MTerT S >>>strl="mammals’

OB (HSBLILL(HETET FTHS5l60

>>>strl.find(‘ma’)

GO L 0
SleneuurFFTSHSlement GHL start  Semym  SATSSILLLTED
LILETUGSMS). SIWETTE FID | g desr OBT_SBS5H60HHII
PS606D BT M LSBT | flsiwihen_ M CSHL 6D OSTLMHIGHLD.
&6\ 6oTemenor SHIOL SBHWD. | >>>strl.find(‘ma)2)
BaLLILI(BLD GI6meToTE FILD 3
B 6vsmevblieafied -1 er6oTm >>>strl.find(‘ma;2,4)
LglenL SHLOL S(HLD. -1
OBT(HSBLILL L FTHS60 &L OlL_evor 2
Wwa 4-1 aeny CaLLLBD Glemewor
Blimed &600T (hLIL19 &1 ILIL_65l606m6V
sT6ur @6, -1 eTenr OlsuerfluT(H G medr mid.
>>>strl.find(‘ma’2,5)
3
isalnum( ) 6(H STILD ET(PSSIH6T MMID | >>>str1="Save Earth’
6T6UOT EB6M6TT LoL (hiD >>>strl.isalnum()
B\ T6BoTLY HIBSHTEV BILOLLI 6T63TM False
LI IEmL SgHLIL|D, &I OBT(HSBLIL L. FIHdled SemL_baerl
Anis GOIGSTET_, @, | qF AnliLs GG @D, aeTGa
#, *, GUITEIT MAIMEmM &b O\Fwman_ m) Bl eTer SHLi.
Bl meuoTiqhHib&med Gl >>>’SavelEarth’isalnum()
6165T M Log\IemLI G\IHLILILD. True
isalpha( ) 6B SID 6T(PS Gl eI >>>’Click123isalpha()
1oL (hLD B1SMETOTLY (HBEST6D BILOLLI False
67607 BBHLILILD, E6060rexlig60 >>>’python’isalpha( )
Bl eTeoT S\HLILILD, True
isdigit( ) 6((h SIILD 6TEW0TSHEM6N Lo (hid >>> str1="Save Earth’
Bl menoTL b STV BILDILI 6T60T >>>print(strl.isdigit( ))
SHLILILD, &606vmafliqed BLIMLLI False
6T60T SIHLILILD.
lower( ) Bl@mbSaELILLL F5&ler >>>strl="SAVE EARTH’
ST SHG)| >>>print(strl.lower())
TS SISHBEMETILID Snfluul save earth
TS SIEBHEMTS SlHLILILD,

12 - SpId UGLIL SHevoflest] Sinflaliied
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esmLiflued eflen& &L TBSHHSSTL(B

islower( ) BEnbsaiu’L.  amd Al | >>> stri="welcome’
dWsisaie  mHSTE | >>>print (strl.islower( ))
BlLowl] eTeoT S\HLILLD. True

isupper( ) fanbssiuL g Buflu | >>> strl="welcome’
aWwsgissafled bSO | >>>print (strl.isupper())
BILDLLI 6T6DT SHl(HLILILD, False

upper( ) OBTHSBLILL L FTSHDler >>> strl="welcome’
SiNETSHG) >>>print (str.upper( ))
TS GISSHEMELID OlLiflLs WELCOME
TS SIEBHEMTS SlHLILILD,

title( ) Blamb&ELILLL F15&l6r >>> strl="education department'
QTTHEWSSHETI60T (LHSH6D >>> print(strl.title())
TS LOL(bLD Bl Education Department
TS GIEHSHEMTE SlHLILILD,

swapcase( ) SIS0 2 616N B WSS | >>> str1="tAmiL NaDu"
Bl e1S ST SMBHSMEO | >>> print(strl.swapcase())
Sig) Al TPSSTSHEID TaMIl nAdU
GBIy LTMTSEID SWHLILILD,

count(str, beg, end)

6 ETSSI60 OSBM(HEBSLILL L
UL AM@6T 2_6T6r Gl6mewor

>>> str1="Raja Raja Chozhan"
>>> print(strl.count('Raja’))

gmiserfledr (substring) 2
6T6UOT U0 |EbEMEBEMIL SITHLILILD. >>> print(strl.count('r"))
6((F) SIED6UT SFILD 6TEITLIG)] 0
RNN GOILHITS So L >>> print(strl.count('R’))
& (HSES60MLD, LITLIL] 2
SOTHESSMET Ol (e >>> print(strl.count(‘a’))
GeuemoTgLLIg) SL L MLILS6LEMED 5
Bl (basmeil L med >>> print(strl.count('a',0,5))
MUSSTET (PP STSHMSILLD 2
Ca(bi. CaL6b 6TWSGiewrie) | >>> print(strl.count('a’,11))
lés g (case sensitive) 1
eT6OTLIMS, [HlemenTedled b1BTeTas
ord(char ) BambessiIu L @MmaieT | >>> ch = A’

ASCII gllsnL SpiLd >>> print(ord(ch))

65

>>> print(ord('B’))
66
chr(ASCII) fa@mbheasiu’ L ASCII >>> ch=97
LI ISS BB mmeT >>> print(chr(ch))
SPGB SHLLD a
>>> print(chr(87))
w
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2_miliy eswnHSD&eT

BSBMThHSSLILIL(heTar &Iid LMOMMH FTS5Se0 ELLOLMNMIETETST 6TETLIENS S6vorL Ll in LoMMID not
in  OFwNSGMEET LweTLhSTmer. ereTG  @FNFLMGMSeT 2 My  OFWNSSEET 66T
Siem P& SLILI(HES\6T M,

I (b 5EISHSTDB
strl=input ("Enter a string: ")
str2="chennai"
if str2 in strl:
print ("Found")
else:
print ("Not Found")

eleueflui : 1
Enter a string: Chennai G HSS, Saidapet
Found

eleueflui@® : 2

Enter a string: Govt G HSS, Ashok Nagar
\_ Not Found

Fomalsemer LWeotu(B &S Hlred

@ (b 58ISSTLG 8.4: QsME&HsIULL &I UTedleT_Grmon Qeemeowin eTeTLIeNS @
Gandls@o Hired

strl = input ("Enter a string: ")
str2=""
index=-1
foriin strl:
str2 += strl[index]
index -=
print ("The given string = { } \n The Reversed string = { }".format(strl, str2))
if (strl==str2):
print ("Hence, the given string is Palindrome")
else:
print ("Hence, the given is not a palindrome")

eeueflui@® : 1
Enter a string: malayalam
The given string = malayalam
The Reversed string = malayalam
Hence, the given string is Palindrome

eeuaflui@ : 2
Enter a string: welcome
The given string = welcome

The Reversed string = emoclew
\_ Hence, the given string is not a palindrome j
12 - Spld QUG S6vofleot] Siflefiiied
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*

* % ot

b S S

* o % X% %

strl="*"

i=1

while i<=5:
print (str1*i)
i+=1

eleuaflui®

\ LR S D . o J

TB5855M_0 8.6: 6G&TE&HESULUL sIHSHle0 2 6ter 2 Uil 6r(R5HHS&H6T HMID
Gl 6T &G IH&aTfleor 6Tevurevilbenasenl SHevorLmluo Hired

strl=input ("Enter a string: ")
str2="aAeEiloOuU"

v,c=0,0
foriin strl:
if i in str2:
v+=1
else:
c+=1

print ("The given string contains { } vowels and { } consonants".format(v,c))

aeueflui®
Enter a string: Tamilnadu School Education
The given string contains 11 vowels and 15 consonants j

-

(B 5EISSTLG 8.7: aGumifluedr OpMLemT 2 [peuns@L Himed (erGumiflwiedr OFSmLT
5T auflemFLILLG. LI UIEN6) _(HeUM&HGLD)

str1="ABCDEFGH"
str2="ate"
foriin strl:
print ((i+str2),end="\t")

eeuaflui®
Aate Bate Cate Date Eate Fate Gate Hate j

@ STHIG6T LMMILD SIS DSBWIT(HSGE0
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abssesTLG 8.8: uwerflLfl;pihs 6upLUBL &IrH5Hed 2 etemr 2 ully
apsgibaemer Bl 26 TSy GeuelllLUBSSHID HiTed

def rem_vowels(s):

temp_str="
foriins:
if i in "aAeEiloOuU":
pass
else:

temp_str+=i
print ("The string without vowels: ", temp_str)
strl= input ("Enter a String: ")
rem_vowels (strl)

eleuaflui®

Enter a String: Mathematical fundations of Computer Science
The string without vowels: Mthmtcl fndtns f Cmptr Scnc j

-

TB5H&HHTLG 8.9: a&sM@sslU L sI5560 @ GOUUNLL GO 6r5HsHement
weop @Lib unEng ereiTUemnd HeuorHH B HliTeD.

def count(s, ¢):

cl=0
@ foriin s . @
ifi==c:
cl+=1
return cl

strl=input ("Enter a String: ")

ch=input ("Enter a character to be searched: ")

cnt=count (strl, ch)

print ("The given character {} is occurs {} times in the given string".format(ch,cnt))

eeueflui®
Enter a String: Software Engineering
Enter a character to be searched: e
\_ The given character e is occurs 3 times in the given string j
A flemeotailed Q&MeTS

+ & ETEITLIG MLISSTE0N160 2_61T6IT 63(F SHIT6 QUHELLITESLD,

© &7 SILIEIMES LTMHT SHETMWILNNG. ASTUG FISHMS 6 (PN IDILNSS L6 SIS
GBISHH6d Sismd; [HLOLOMEL LOTMHM ELLIEOT G,
&hisemer et CNBSTeT @GNS EHSEET MMV, GamID &I Liev aifl SImhismenr
2 HaT&HS 2SS g
FrSSHe0 2_61T6r 663616uT(H GSMILBANES LSBT &L (h LS IL|SHMET 68185S([H OIS MG,

« 8P oL merg CHimM SieDevd) 6THTLOMM (L(LP 6TE0OTETOTTE EX(HESHEVMLD

© PLESTHI60 2 616N 63T SIMETTEFSILD (FTSH6IT 6(1h LSS &ievor(h (Slice) eTevrii(bid.

12 - SpId UGLIL SHevoflest] Sinflaliied @
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s Hlemerelled Q&6
g15Hement Lflé@LD / GI60TLTE&H@SLD OIEFILIEOLITL LG6D PLO6IT MTEUE SITLTHEDAILLLD GMILILIL (LpLgLLLD,
UG auflens e Fmiles Cam smL AsmeT(h SlambIELD.

format() OlFWMHEn MTEOTG SNHISEMET QI EIMLOSSL! LILITLI(HLD (Pl FIWNEn MTESLD.

OSThHSSLILL(heTer &b LHANTH FTS5SH0 SLDOLMMIETETST TETLMS SevoTL Ml in LMMID
not in OFWIM@&MIGH6IT LilLIeoTLI(HE560T mesT

1. &a15Fler BerSHema aeuorL il mLGSSHTe [HlT6D 6T(LSIEb.

2. 0&ThHSSUILL (BTN STSHHE0 6EIOITH AMTSMSID TSHSHmeT (M CHTETMEMS 6TTLMS
&6voTL_IILI [RT60 6T(L SIS,

BsThesLILL (heter FTSHHer epeibleum s aufluligid (eroleorm LT 2 smyemil GFi&e HlTed 6T(LPSIS.
G L SiFHeSHeT aevgl LmSGSEeo ** @I (hLedT (L eTevoTemenoT SiFL [HTed 6T(LP &I,
OBT(HSBSLILL L FTSHSMET HEMEVELPME 6T(PS HT6L TSI, (61.8m) “Wel = “lew”

SR

fsTheEslILL L s15S6 b GMIILL GMiym Camearnid Simarsg SLhisslaid Sms B
® HIT6D 6T(LPG I ®
6 FTSPnerr ETOETT([H FTSHSIL6T CFISHS “+ = OFINS V6D LILIGTLI(HSSTLO6D [HT6D 6T(LPS IS

N

8. @rewr(h FImISmeT &L TMHMLD bl [HTed 6T(LPG .
9. 6 EISMS LHOMTH FTSHMS Osmeor® wrmpl replace() OFWMTa DM LILGTLI(HSSTLO6D [HT6d
T(LPSI.

10. B&ThSEILLBsTeT SIS0 GMlLmHeserfler eerenilsmses, amisHmaaefler eeuorsmildme wnmLD
cuflaserfledr erevoTenallSemEsEmIL SH6T0TSEIL HlT6D 6T(LD&SIS.

= wHusE )
| Le-o L7E71 C
sflwnenr eflewLemw CHIHOSBHE! 6T(RSIS (1 wlleeoor)

1. fedreumHeuetTEM M6 6T&) & LDEEHEMTL DLISSHTE HiTeniesenr euerflufLmELb?
str1="TamilNadu"
print(strl[::-1])
(&1) Tamilnadu (&p) Tmlau
(&) udanlimaT (/) udaNlimaT

-@E} STBIG6T LDMMILD FIBIGEMET EESIT(HSED
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N

LedTauHLD @GSnILHeasment bleuerfluT(h Lmg?

strl = "Chennai Schools"

str1[7] ="-"
(&1) Chennai-Schools (&) Chenna-School
(&) Type error (F) Chennai

LN60TEU(HEUEDTEUMMIENT 6T &I STLIGHEMET E6METOT S5 LILGITLI(HLD OFILME@SMILTEGLD?

(&) + (&) & @)~ (FF) =

4. epetrm GuMBHTHT GNSBEHEHGET SILLIGLD STOT6TS LITaIHLOTNMET 6md 2 (HEITHS
SIDIDHSHSLD:
(S1) epup 6uifl LD () uev auifl SFOHIGET
(8®) & eufl &b (FF) 6607 MIE@& GLOMUIL L STRIS6T
5.  emUSSHTE0TIE0 FITRIS6TT60T G):
() LTHMSEa UG (Sb) LOTMITE G 60TEMLOLL|EML_LLIG)!
(&) UL &6 MMM S (FF) BB LpEUIT6DT &l
6. LletTeuheueTEMMIET 675 STSHSlemenr GlevorL &GS (Slicing) OFWMH@GMLTELD?
@ { (@[] &) <> () ()
7. stride ereoTLIg) LiedTeUHLICISTRIMMIET 6T6MS G MSGSLD?
(&) slide BlFwevLIM 1q60T S1p6pL" (h LOSILILTELD.
@ (&) slice OFWLMUTLIG6IT (LPSHED SIOTLIHEUTELD
(®) slice BlFWMUML1q60T ETETTLTEUG) SIOTL|HEUTELD
(FF) slice BIEFWIMUITL Q63T ELPEDT MITEUG] SH6ITL|HEUMGSLD.
8.  Letreuhld auqeremLOLL| GMLLHE®EHET DibheHES @MIUTL 1960 SFFL 2 Galb Go6b TS G TSI
(@) %e () %E (@) %g (%) %n
9. etreurmLsueTRIMMIET 6TH&HS @MUT(H format( ) AlFLIMEn MIL6dT LEdTLIHD LeSH @GmMUTLT@&LD?
@i (@)<> &) ++ () AN
10. &r&HetT SLpepl L MevTmeT&l:
(S1) GrbiTLD6mM) 6T6H0T HEIT () THNTLDEM M) 6T6VTSH6IT
(&) (1) hmid () () (1) Stedevgl (Sb)
| LSS -2
ST S5 eSS EHHGW eflemLwierfl (2 walli6eLevor)
1.  &LD 6T60TMITED 6T6OTEOT?
2.  DUSSTeofleD FMHISEmEIT LOTMMLD Ol (LPIGLLLOT?
3. USSTerNled FISHEMS eTereuT M) BSHS 6L
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4.  etreud mUSSTeT @Gmlpsmmuiest OleuefluT(h wima?
strl = “School”
print(str1*3)

5. SIS0 Sl6TLTeHSSH60LNflSHSH60 6160 M6V 6T60T60T?

| &S -8

ST S5 NeTTESEHHGSW eflemLwierfl

1. 0&MTh&EaUILLL RIaSHMmS DFS(HLD MLSSHTET [HIme 6T(LPSISH?
COMPUTER
COMPUTE
COMPUT
COMPU
COMP
COM
coO
C

2. NetreumLsieTaimsmm LM SSHSD 6T(bSSHISSML_(HL6T G| c16mTs

(&) capitalize( ) (&) swapcase( )
® 3. &Gy OEmheslILL (e snLgsmer Himedleor euerfluT( wimg?

strl = "welcome"
str2 = "to school"
str3=strl[:2]+str2[len(str2)-2:]
print(str3)

4. format( ) OlFWMEa T LT WT&? T(hSHISHTL(h SHHEH?

5. emuggmenfled count( ) BEwmen m LM SN DTS,

|U@g§]n=

ST S5 NeTTSHSHEHHGSL eflemLwiearf]

(3 wallieLevor)

(5 wglliewedor)

1. euGSTefled LILGTLI(HLD & OFWMNES MIEMmT HSHS T(hSSISHML_(HL60T 66T @SS

Reference Books

1. https://docs.python.org/3/tutorial/index.html

L

https://www.techbeamers.com/python-tutorial-step-by-step/#tutorial-list

Python Crash Course — Eric Matthes — No starch press, San Francisco.

Python programming using problem solving approach — Reema Thareja — Oxford University press.
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(List, Tuples, Set ommid Dictionary) Osr@&LIL
SIEN60TBIG6IT

&SHMedleT GrhiTé & & 6iT

&hs LUM_Sma &nm L9M@ LomesTeuT6eT Silibg) Osmemalgi,

o List, Tuples, Set ommib Dictionary GumeiTm Li6v susmasiLTe OST@SLIL Srefleomiserflesr Siqriismi
HHSSIHSHm6N LfIib &l 61 T6iTErnH G560,

LeoGeum) lFWMEnMisemeL LedTLI(hSE List, Tuples, Set ommitd Dictionary - 60 Geremev OFLIG60.
« List, Tuples, Set mmid Dictionary emwi’l LWLETLI(hSE) DLISSTET [HT60S6mET 6T(LSISH6V.

o List, Tuples, Set ommid Dictionary - &@h&@E SemLGuiLmer 2_mesemsr Lflb &) fsmeiTen 6.

(-| 9.1 List @ sinflwsLb N

LSBT [HIeoméss OILomHuled BHIeTE aIMSILITET OSTGLIL| SHIeileumbiger 2 smemer, Siemey List,
Tuples, Set wmmid Dictionary @I, wUSSTeolled 2 6ter List srdHma Gumer@m “auflns(psmm
SIeileord ” @, B& FHIT MmLLILSG GSMEBET| | SimLsslLCL i sefler aiflmaiLbssrin L
fsT@LUTE@LD. List-60 2 66 epaiblaums LD 2 mi'i| (element) eT6dT memLPSSLILIGE WS B &) 6T60TSH6T,
(WS SIS6T, SMHleme0LLHS ST LMMILD LleiTeorevment List GLITEIT M 6Th & 6u6mESLLITSRILD EHESEVILD, 2 mILIL|S61T
LDITMILD S60TEMLOLLIEDLLLIETT, i GTeugl 2 MILIL|SH6meT LM MALLOSESEID, BFTEHSHAID 60608 BSHE&AILD (LD,
663016 2 M1 D List-6b 6 G L &L 560 SiemiobShHS@ELD. 6(H 2- ML Neor &HLILIL @ auTL61L_6eor
Si606vg) &L Ol 6wor &LPID eT6dTm OHTL &S eTevorevormed GO LILGAMG. EbF &L bl evor @i L
2 Mol SOTLNHSNESD, DISHMET MSLMEHSNGD LWTLGSHADG. SFermed List ererLg
LgBleorTedT MITLD U@L N60 BraisseiT Liudledr m Sievofl6mer 63558 6T6iTLIMS [Hemenreiled OlBTeiTss,

9.1.1 emusgmevfley List—n 2_(Heunsd&Sev:

UGS Tell6d, List F&Ir SiemLLILs@mlemi LweTL(bSE eraflemLowime 2 haunsaLiLibhaleor meor, List
60T 2 MIIL|SH6meT SLLUIOTS ST MHDLLILSESGNSGST @Ml Geuetor(hid. NetTeumd OBmLiflied List
2 mHam&@LD MgHms aleTéES nal.

asmLflwied:

Variable = [element-1, element-2, element-3 ...... element-n]

12 - SpId UGLI SHevoflenll Sinflefiiied
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(B S5EHSSML(B:
Marks = [10, 23, 41, 75]

Fruits = [“Apple”, “Orange”, “Mango”, “Banana’]
MyList = [ ]

BGwBe OETH&HSILL(BeTer ThSHSHISSHTIGe0, Marks ereorm List Bmer@ (pp eevor (integer)
2 mi'sememud, @pevorLmeug List, Fruits-6d pmer@ &nblemeviid 2-mII&HmeTD 6l&meur(heTer S,
epeirmmengyl List ep@p Oeumm List Sphepd. List-6or 2 milnjmen Gr Suelerons @mes Geeumiqul
SsudliLidledsmev, LiedTeurhLD List LI6D 616mEs 2 M1 |SEH6meTES OlBTEmoT (HeTeN .

MylList = [ “Welcome”, 3.14, 10, [2, 4, 6] ]
BLoBev 2_6iTéN 6T(HSSHISHTLLq60 , MyList ereorm List ombimms List-6m 2 miliLimsss Blasmenor (b6iTei S,
&b auems List “fetreoreoment List (Nested List)” 61601 1) Siswps & iL(be mg.

Nerevrevment List eTedrLigy MOIMMH List-g3 6 2 mIILmss blametor(beimerm List Shid.

9.1.2 List 2_mIIL|&H6emeT HTDI&SFH6D

MLISS 60T, List-63T 6p610leum(h 2 I |SGSLD &SSO HDH Sl STLiEET M STeTemioe) &L 6l evor
wHlmL SHSHEMG. SOl ewor L), LIt 6 2 MMl HIGSSNES LILTLIGSMS.
DL STeofl60, S 6160t LogLIL| GBILOMM SieD6V & THITLOEDM (LP(LP 6T600T LOGIILITE ENHEBSHEVITLD,

I T B 5HHSML(B:

Marks = [10, 23, 41, 75]
Marks 10 | 23 | 41 | 75
GriToemm &iL”61L_ewor 0 1 2 3
(Positive)
erdiemm &L bl ewor | -4 | -3 | -2 | -1
(Negative) J
\

Gpiwenm &6 ewor &L List-60T OFT_&HESSHOmHBEID eTdlioemm &6l ewor L]
SmHuedmba Ler euflemauied (Sigmeug) LerCGarmé@ auflng) 2 miiL|SemeT &6t &b mE.

List-60bb&)! 6(h 2- MO SieMIGUSNES, FSHIT DeLLILS SMEBES6T OST(HESILLL 2 mii 6T
&L 6IL_etTemennr LN6oTOI6OTITL L M&H8 blabimevorL List-60T BILILLIEDT 6T(LPSHEULD,
eamLiflued
List_Variable = [E1, E2, E3 ...... En]

print (List_Variable[index of a element])

.@Z} (List, Tuples, Set Lo g]j.D Dictionary) BI&T@&LL| SIeTleomiise
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TB5855SMTL0B (RDeMD 2_MILIEHL SEVGSSH6D):
>>> Marks = [10, 23, 41, 75]

>>> print (Marks[0])
. D

BoG@ev 2_6i6 6T(HSGISHSHTLLG6D, &HLHIILD 6T60TM &L OlL6vorevoflenr AL 10 b 2 6T6MSHMed, print
&L Lemer 10 eredrm Oleuefluf s Si5HBHS M.

a®58&sM0B (2-niliysemer NarGearmésd euflensulleh S1emI&SH60):
>>> Marks = [10, 23, 41, 75]

>>> print (Marks[-1])
75 J
RS
/ Gmliy

sT&ILosmm &L 6lL6vor, 2 ML |semer LleTGeurms@ auflsmasuish iemI@GasNES |
LwesTLI(hE MG,

9.1.2.1 List 601 Sieme0THH 2_MILIL|HENELILD HETDISSH6D

List-60T Sieneirdg 2 MIILSEMENLD HMSUSNGS LSSSH6T LII6OTLI(Hh&eT medT, Lo &esledr
OSTL &8 LI & Lliomes Eme:s Geueuor(bid, List-60r OSM_&a &L 6levor o] & HILILDTGSLD.

Isr@,é,gésebml@
Marks = [10, 23, 41, 75]
i=0
while i < 4:
print (Marks[i])
i=i+1
eleueflui®

10
23

41
- 75 )

BLoBev 2_6iT6I 6T(hS GBS LG6D marks eT6drm List 10,23,41,75 6T60T 0 BIT60T S (LP(LP 6T600T 2 mILIL|&H6M6NTES
BlsmevoT(heTaTSl.  eeIblaIMH 2 MILSEDHD, SPISHOBHS OSTRIGHDTD &6l 6vor  LHLiemLL
BlummieTeT gl 2 miijsserfler &L 6l ewor L WemmGl 0,1,2,3 aaTUSTESD. &miG while L &@ List-6r
SimaTSG 2 MIILSemeMLD NFAbUSNES LWTLGSHMG). WL SS6T ST & WL &SLILILTESaID,
Bubgemer GFTEIIL i < 4 @b 2 eTen gl BubgHmerr GFmdliy Fifl erefled, L &@ FwWEOLHSSLILL(H
BiamLiLjemL bleuefluT(h SiEFSLCILHLD.
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Wa60 &pmeudlesr GUTG, i 60T I SLALITELD, OST(HSSLILL L HLIbS6meor G| Lol eTeorGeu
OsTLIb& eumd print (Marks[i]) O&weLbSSIL (G, Marks[0] ereorm 2 miufesr 10 ereorm o]
SIFSALLLIGHLD.

SbSS samm i =1+ 1, i 1 wFHewL SFPWSHEOHHSI, 1-6r60r @GSHS M. SLICUTE), Lmies
&L GLuT(h, Hubsmer Gandllienu aflumides While gapmiée wrominbeng. OembdsaiL, while
LoL_&&Sl6dT HILIb SHement GarmahLiL BlLimiil ereot euhLD eusmr Marks 6SleioL” 6or Sisment S g 2 mILIL|&6memLLD &S (HD
BlFiLI6D LY 65T (hLD LY 63T (hLD O1FILILLI(GSSLILIBLD. LT S(Lpeiter 2 miiL|SHemer SiFHL L5 euor(hid OGS M.

LetTeuhld i L cuemenor, WL &@E OlFWeLIGD aligd MM FA UL Geueuoriqul LHIMLIS

ST S mE).
sppd | i | whilei<4 (Mzi;(“st[i]) i=i+1
1 0 0<4 True Marks [0] = 10 0+1=1
2 1 1 <4 True Marks [1] =23 1+1=2
3 2 2 <4 True Marks [2] =41 2+1=3
4 3 3 <4 True Marks [3] =75 3+1=4
® 5 4 | 4<4False - - ®

9.1.2.2 Yeor@evtns @ &L (B (Reverse Indexing)

USSTET, List 2 M5 EhsS LaTCaITEHE Si6be0g) TITLosmm, &i Ol 650TH6MmET LILPHIGS NS,
Bsemed muUSSTeT, GOl ewrsHemer el auflmauled L quiedbEmgl. emuSHTer, List-6r semLdl
2 miiNG -1 hsmasi 2 mIiime -2 66T m &L 6lL6vor Lo IL|SemeNLILD S SHE m &l & iCea LleTCarnsE
&L (h 616 SiemPSBLILIGE M.

I (B 5&HHSMLB
Marks = [10, 23, 41, 75]
i=-1
while i >= -4:
print (Marks[i])
i=i+-1

eeueflui®
75
41
23

\_ 10 J

(List, Tuples, Set Lo QJ.D Dictionary) BI&T@&LL| SIeTleomiise

‘ ‘ Chapter 9.indd 139 @ 30-01-2020 19:37:06‘ ‘



| T T ] ® CH ||

LledTeuHLD SiL L aiemenor GoBev 2 616l LGS T6T @GMl(smm Gausmev OIFILID 6lGGma et IS mg).

&Ll i whilei>=-4 print ( Marks([i] ) i=i+-1
1 -1 | -1 >=-4 True | Marks[-1] =75 14 (-1)=-2
2 -2 | -2>=-4True Marks[-2] =41 2+4+(-1)=-3
3 -3 | -3>=-4True Marks[-3] = 23 3+(-1)=-4
4 -4 | -4>=-4True Marks[-4] = 10 -4+ (-1)=-5
5 -5 | -5>= -4 False -- --

9.1.3 List —6br ferid

oLSSTefled 2 emer len( ) AlEwmas m), List-6or BendHema sevormu LweTLUGSMG). (SigTeug),
List-60 2 siem 2_mi'1L|as6rfl6dr eTevoremflésemes ). LT Gaumas, len () Ol&Liman m) List-60 Sisneor S &) 2 MLl |S6merLLLD
SIMGUSNSTE LSS 2 F& aurdenLl [Bliferorulses LweTLbSAMSI. 6 List-60 ombimm List-g3 e
2 miLms Bl e hbSTE, len( ) OlFwman M 2 1'1m List-g9 630 2 mIinsGex 61(hSSIS01&meT(EmLd.

TB55SHSTLE :QDeDD 2 NILEDL SHTDIESH6D

>>> MySubject = [“Tamil”, “English”, “Comp. Science”, “Maths”]
>>> len(MySubject)

! J

I TB5EIHETLG : WLEmS LWaTLUBSH @@ List-6d 2 emer 2 miliysemer siEA@BWL Hired

MySubject = ["Tamil", "English", "Comp. Science", "Maths"]
i=0
while i < len(MySubject):

print (MySubject[i])

i=i+1

eleueflui®
Tamil
English

Comp. Science
\_ Maths J

9.1.4 for L&MW LWSTUGSS 2 MILIL|HEM6T AV SSH60

USSHTelled 2 6mem  for L&5GS, List-60 2 6T6m DienerSHg 2 MILILSEMENMLLD 6Q6I616T6d MTS
AWESUSNGS LwaTLGHmG. 88, C++ Gumerm m Hireorss 6Gwmfsafley 2 etem for L &Hme
GumesT M &),

esmLflued:
for index_var in List:

print (index_var)
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@n@, index_var eredTugl List-60 2 6em speubleump 2 mnfedr &i(h wHlenLs @GnlSSmgl
LSBT Spmicslev OlomPluled LigliLg) Gumsar@m, “for” amemm swasiumeTeémg): “For (every) element in
(the List of) List and print (the name of the) List items”

Isr@,é)gjésebml@

Marks=[23, 45, 67, 78, 98]
for x in Marks:
print( x )

eeueflui®
23
45
67
78

\ 98 J

BGBe0 2 6iem T(HSSHIGHHT1G60, Marks List mbgl 2 miiL|smens 6lameut(bhememgl; 6eIblemdh
2 MIN@L 0 WL 4 el &L Ol evor EHSSLILGHMSI. DLSST6T, Spmislen OlomPuied aurdliLms
@umetT@m for L& LMHMID print o mmiGHemeT LIGSSMG!: “For (every) element (represented as x) in
(the List of) Marks and print (the values of the) elements”.

9.1.5 List 2_mli&emer LoNHMLD CI&FILISHED

mLSSe0fl6D, List-&6iT TMID SHeTenLoweLLLme, Digmeug) List 2 miliser wrmmuiLeomd, List
2 M| Sievevg) OSMLIT 2 milILjsemer eterfll SNBSS NSl (=) LweTL(bhSES) ITHMEVITLD,

asmLflwied:
List_Variable [index of an element] = ommmiiL(o gl
List_Variable [index from : index to] = ommmUILbL ogiL|

@®ri®, index from ereTug) OFHTLfl6tT OHTL b S 6600 Sp@Ld. index to eTedTLI OBMLIfledT
2 F& IDLIT@LD, M (bébaLILIGLD 2 &g L 0T ifler 2_F& A LTS CFISHSLILLL TG 61(hSSISSHML L TS,
BT [0:5] etedrm) Brusser OlLIMBSHeormed, emLSSMe 0 (PSHe0 4 eTeoTm 2 Ml & 6lLevorasemen oL (HBLD
T(bSGE blETeTEhLD, eTeor@ey, Brigser 1 PpFHed 4 OSHTLI 2 mii|Hemer MM O efmLoLlerey,
SLLmLLTEs, [ 1:5] ereor m) @Il Geuevor(hid.

(List, Tuples, Set Lo g]j.D Dictionary) BI&T@&LL| SIeTleomiise
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for y in MyList:
print (y)

eeueflui(®

List Odd numbers...
1
3
5
7
9

List Even numbers...
2
4
6
8

. 0 J
12 - SpId UGLIL SHevoflest] Sinflaliied
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Ier(Bg’;gjé,a;rrL(B 9.1: @hemm WFllIenL LMHDICUSDHSTET DLSHTE [HlTed

-

MyList = [2, 4, 5, 8, 10]
print ("MyList elements before update... ")
for x in MyList:
print (x)
MyList[2] = 6
print ("MyList elements after updation... ")

for y in MyList:
print (y)

eleueflui®

MyList elements before update...
2
4
5
8
10

MyList elements after updation...
2
4
6

8
g J

Isr(B{r;gjéw:mL@ 9.2: @zMLI WwFHLILSHemeT NDHNIEUSDHSTET MLSSHTE [HlTed

MyList = [1, 3, 5,7, 9]
print ("List Odd numbers... ")
for x in MyList

print (x)

MyList [0:5] = 2,4,6,8,10
print ("List Even numbers... ")

30-01-2020 19:37:06‘ ‘



9.1.6 List-e0 2 _milinsemer G5 H5H60

mUSSTefled, append () OlFWMEa_ ) 6
2 mismL]d extend( ) OFWMEn ) 66T MISSLD
GumULL 2 mi'njEmemLD gmeerGs 2 6o List-
60 &IS58 LI6TLI(hSleT m).

esmLflwed:

List.append (element to be added)
List..extend ( [elements to be added])

extend( ) BlEwWmEn_niled, LIEO 2_ ML |SH6mer
I oIS GNHEG@OT  OFLmEn nfeT
BlFwImLSmeT GuTenBo @M Geuswor(hid.

Ia@g’r;gjé,a:rm@
>>> MyList=[34, 45, 48]
>>> MyList.append(90)
>>> print(MyList)
[34, 45, 48, 90] j

BGBev 2 66T ET(HSSHISHTL 16D, My List

eTEOTLIG ELPEIT )|
2 HaUTSSLILIL(beTergl. >>> MyListappend(90)

2 M1 L 60T

6T60TM S MYl6dT eLP6VID 90 6T6TM For (hFHeV LoGIIL]
amserGe  26mem  List-60 SemLdl 2 miuns

eamLiflued:

GarsslLbEmg. Print samm MyList ererm
60l -60 2 6T6T  DWETSHG 2 MILIL|SEDEITLLLD

ST IS mG).
DICEEIEL MG
>>> MyList.extend ([71, 32, 29])
>>> print(MyList)
[34, 45, 48,90, 71, 32, 29] j

BuGe 2 eter Gemmuied, extend( )
fswmaam L 2 miysmer  GCHILILSNGS
LWedTL(GSMGI. Print amm), o (hgHed 2 MLl |6
Garsslu’ L. 19n@ List-60 2 6Tem SiemenrSH&)
2_mIILSHEmeMLILD SmetoT IS ML,

9.1.7 List 2_mili&Hemen 6155 &6V

BraIS6IT 6 MEB6TGa LI SHSLIG, MLISHSHTeuf60
26mem  append( ) om 2mimu GsIsSL
LweTL(hSA MG Sheormed, &gl List-er &miguiled
2 miemy  Gersdmg. BRiseT 2 mISEHHEGS
sl SL S0 6 2 mlmy CaisHs
eflpLoLevten, insert () OFWMSa mm LILGTLI(HSS
Geuevor(pd. insert () 6OlFwWMEn M), List-edr
S0 SLS5HNID M 2 mlsnl CsIssL
LesTL(hE MG

List.insert (position index, element)

I T (B 5HHSHHT_B

>>> print(MyList)

>>> print(MyList)

N—

>>> MyList.insert(3, 'Ramakrishnan’)

>>> MyList=[34,98,47,'Kannan’, 'Gowrisankar', 'Lenin’, 'Sreenivasan' ]

[34, 98, 47, 'Kannan', 'Gowrisankar', 'Lenin', 'Sreenivasan']

[34, 98, 47, 'Ramakrishnan', 'Kannan', 'Gowrisankar', ‘Lenin', 'Sreenivasan'] B

BBev 2 6Tem T(HSHIGHHT 1460, insert( ) OFwWMEn M, Ramakrishnan’ ereorm Y 2 miemL

ELPEIT MITEU G| &L BIL_6toTenoll6b Simeng) BreTSETaIg BLSHHe0 Caisdmal. Ligu 2 miienLl eneer@e 2 erer
2 mi'nserfleor &emLuled e GO L BLS5FH6b BFT&H@D BUITGI, TNHETG 2 6T6T 2 MIIL|SE6T IO

L&ESLOTS 6(H LD hSBTSSLILIHLD.

‘ ‘ Chapter 9.indd 143
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9.1.8 Listellmha 2 miliysener Bé@&s60

List-60 &gl 605 2 mienLl BE@sNE& e aufiser 2 srerer, Sema del do M) LMHMILD
remove( ) flEwWMse 1 SH@EW. del s N O5fEs 2 MiLEmer FEGSNE LIWETLGS NS SbeorTeD,
remove( ) OlFWM&a M &L 6L ewor OSfluTg 2 misemer  List-60pbgl BH@nsN@ LweTuhSmg!. del
gamm) (P List-g3 B&@0sM@&0 LIWTLGSDS).

asmLflied:

del List [index of an element]

# e GSUILILL 2 miisou B&5

del List [index from : index to]

# 6T MIBGID GMULL 2 ML |&Hemer B
del List

# 6 List-6mil 5&s

I (B S5HSHST_D
>>> MySubjects = ["Tamil', 'Hindi', "Telugu', 'Maths']
>>> print (MySubjects)
['Tamil', 'Hindi', "Telugu', 'Maths']
>>> del MySubjects[1]
>>> print (MySubjects)
['Tamil', "Telugu', 'Maths'] j

-

GwBe 2s6em  T(HSHIGHHT 1G60, MySubjects ereorm  List BETeT@ 2 ML EmHL6IT
2 memSSLILL (bemengl. Print gamm List-6r Simersg 2 milisemenyd sreorissmg. >>> del
MySubjects[1] gamm), &L ol ewor 1 ereorm 2 miisnlL BEHGSHMS. Digeorier aumeleorm print List-eor
LS S(p6iTeT 2_mILIL|SH6m6IT SmetoTL IS mSl.

T (B 5HSHHT_ B
>>> del MySubjects[1:3]
>>> print(MySubjects)

["Tamil'] J

BwBev 2 smem GMlwemmuiled, >>> del MySubjects[1:3] eretrLigy) &nevor(h LMMID YT MTEU)
2 mi'njsemen List-60mb g B&GHmE). &8I imLLILSSMSGT GO (heTer & 6lLevrsufler 2 &5
I -1 61607 6T(hHGIEBOHMETEHLD.

12 - SpId UGLI SHevoflenll Sinflefiiied
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I BICET LA MC)

>>> del MySubjects

>>> print(MySubjects)

Traceback (most recent call last):

File "<pyshell#9>", line 1, in <module>
print(MySubjects)

NameError: name 'MySubjects' is not defined J
-

8ni®, >>> del MySubjects, sreorLigy MySubjects sTedrm List-g wppsugions Bé@&mgl. SUGuT g
2_mi'IEemer SFHL (LT MIT6D, emLISSTe0T 60l610L is not defined 66t m Ll6m PsmiLl HTETTLISHGSLD. DiFTEuS),
my Subjects ereotm List (ppeugionss Béasin (hefll L g 6160T m) BlLIM BT

anser@a Gl L g, remove( ) OFWMEn M) &L O 6wor OSHALITS 660TM) Si6VEVG NSNS
GumulL 2 mismeT BEHEG@NSNE LWTLGSAMG. remove( ) OFwMEa M LU (HLosdeomoed, pop( )
BlFWMEn MIDd OEThHSSIL L &L 6L ewraamer LWeTL(GSS), b 2 mieu $&65 LwerubhAmg. pop( )
BlFIM&a 1) &L 6L6vor OST(HESILLTS GUTg) List-6r senldl 2 miisnL B&e g smerisamg.

clear( ) BlEwWMmsa m List-607 SiswersH gl 2 M Semerd Bés LeTLIGSANG. && 2 milL|semerT
GG B&d, List-23 O5MLIBS ausSHmessng. Del sanm ww edlsvl-m B6GHME aearLms
HlsmeoTaled BB TeTD.

esmLfluied:

List.remove(element) # eb @M L 2_miienu &5
List.pop(index of an element)

List.clear()

I T (B 5SHSHHT_D
>>> MyList=[12,89,34,'Kannan’, 'Gowrisankar', 'Lenin']
>>> print(MyList)
[12, 89, 34, 'Kannan', 'Gowrisankar', 'Lenin']
>>> MyList.remove(89)
>>> print(MyList)
[12, 34, 'Kannan', 'Gowrisankar', 'Lenin'] )

-

@GBe 2 6Tem T(HSSHHSM 1G60, MyList epediTm (PP 6TEUTSH6T LMMID EPSITM SIHMEVLLT
2 MIISEBHLET 2 HETSHSLILL(heTendl. DiFeorileor 2 6mem print Samm List-60 2 6mem SimerSHg
2 mi'njsememud smerieesingl. >>> MyList.remove(89) damny), List-60 &mbg 89 eTedirm 2 miliemLl
B&GSMmE). 1N6Taumd print daMm) LT Speer 2 ML |SHmer STeurLisema).

(List, Tuples, Set Lo g]j.D Dictionary) BI&T@&LL| SIeTleomiise
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>>> MyList.pop(1)
34
>>> print(MyList)
[12, 'Kannan', 'Gowrisankar', 'Lenin'] J

BB 2 6T GMlsmmuied, pop( ) OFWM&L M GSOILI L 2 mIienL iGHedT & bl 6voTemETT
LweTL(h S F&@nSNGS LiaTLbGSAME!. 2 mii B&siu Lo e6r pop( ) OFwLN&e n B&HSILCL 2 miismL
srerigeingl. pop( ) OFwWMEam) 6dlsvL 60 EmbE) 6 2-mILenL oL (hid BéslLweTLbhS MG Del sanm)
6w 2 miiL|semeT @GS MG 6TeiTLImS Henemsiled bsmerss.

T B S5HSHST_D
>>> MyList.clear( )
>>> print(MyList)

[] J

BB 2 st GMpsmmuiled, clear( ) BlFWMn M) 2 ML |Hemer LG B List-g3 OSTLADHS
DS HESL LILeTLhS M. 2 i @6 Bl L List-g D& (bHausm@ Braigsei (LpIiedr mimed, 6Tb&0lamm
2 mi'i|ib &6060rS SHTeOILITeT FSHIT iDL LIS SN GHeT MID, Sigmeug 60610L- SmedliLTs EHSGSLD.

9.1.9 List opmId range () O&FWIDH&n MISH6T

range( ) eT60TLGl DLSSHTE0l6D OSTLT LoFIL|SHemeT 2 (hHeuméall LILeTL(HD Ol&FLNEa MTELD.
range () OFWMEn M LTSS Briser OSTLT wHlsenLer List-ey 2 meurdaeond. range( )
BlF W M&a )] eLP6DT M) BIFILIENIHLISEDETE BSMEuoT (h6iTer Sl

range () OFwWMIa_piledr OHMLflued:
range (start value, end value, step value)

8n®,
o start value - O5TLIfl6dr OSTL&S WS, &LHILID STeTsmioe] OSTL&& HLILITESLD.
o endvalue - O5MLifledr 2 &5 supidL|, LIS SM60T & MIH Lo I6MLI 2_&& TLDL- 1 6T60T 6T(hS 1 OSMeTS MG)l.

o step value - 88 @ pliL OFWNIHY (ABTHES Gaettrgig S LmLLllsmen) &g feueiGam
B L baelzefled LI BemaT 2 HaTSsLl LWeTLbHS M.
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l TBSHSHSTL®B 9.3: 10 euenT 2 66l (Lp(R 6TETITHEW6T 2_(HEUMTEHSHSH6V:

for x in range (1, 11):
print(x)

eeueflui(®

O CO0 N O\ Ul v W N+~

[a—
o

J

I TB5EHSSMTLB 9.4: (WH6L 10 @I 6wLLILIEDL. 6T600T&HEM6M 2 (IHEUTSHSSH6D

-

for x in range (2, 11, 2):
print(x)

eleuerflui®

N J

9.1.9.1 &ML W& LIL&EHL 60T 656lVL—20 2 _(IH6UTHSH6D

range( ) OFWMHEn mM LWETLI(HSE BrhigseiT OSMLIT Lo IL|G(EMHL6IT &o gL 60161060 2 (HEUTEHSEVLD.
range( ) Blgwmsn Mer eenLemiL 606l & LTHMIUSDE, List( ) OFwmen m LwerLhSmg!. List( )
flEwmaa m| range( ) 6 elemLsmiLl 60l6T0L. & 2 HATSSE MG

esmLifluie:
List_Varibale = List ( range () )

N

g

list()BlFWwman_m) emLISSTE0f6D 6016701 2_[HEUTSESLILIIGTLI(HE NS,

&My

(List, Tuples, Set LommId Dictionary) OBT@GLL| ST6evhics6lT
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BICET LA MG
>>> Even_List = List(range(2,11,2))
>>> print(Even_List)

(2,4,6,8,10] j

BuGev 2 smem @Mlpswmufed, List( )Bswmsn m range( ) er eflemiemwt Even_List etedrm List
2 ms6emTs 6T(bSGIs temeremgl. sear@ey, Even_List ereotm List (p&6d b &) &L emLLILImL 6T600T SH6m6NT
2 mi'nEems ALMlHSBELD.

8aiBunerm, 6hs OSMLT eeorgdamenyd range( ) LWETL(GSE 2 HeuT&HS60MD, LN6TaImLD
ThSHEST(H PFHO 10 Siwed eTerorsefledr 2607 D(HSHSHMISEHLET Falql List-63 2 HeauT&HESS6me0
len&sGEMG).

I TBSHSHTLDB 9.5 (WFH6eD 10 @uwied eTevor&Herfl60T 2-60T (B &HEHEW6 2_(IH6UTE ESH6V

squares = [ ]

for x in range(1,11):
s=Xx**2
squares.append(s)

print (squares)

GwBe» 26Tem [Hlmedled, “squares” eteOTM OLILBHEOOLI 6@ Oeumm  edlsiol
2 eSS (eterg)l. Lerery, for LSS 1 paHed 10 Suwed eretorsemem range( )
BFWM&a_6mm LIWTL(HSH 2 (Haurs@SS mg). LoL_Saler 2 616, x60T SNELITHSIL oG],
2-60T Si(h&BBHMMS S0 HHSBLIL(hSSHLILIL L L6dr6nry s 67607 M LOTNNUT6d CFLASSLILIBHE W&,
SmHns, Blired LereumHid I EmerT sllenL T SreT s ng.

eeueflui(®
(1, 4,9, 16, 25, 36, 49, 64, 81, 100] j

NG

9.1.10 List &@&a&L (List comprehensions)
List &uhé&aLd eT6oTLIg), O1BM(hSSLILL L [HlLIHSHmedTHEHHE@ 2L L (h 2 (HauT@LD OSMLIT LI |SHemer
gNGLD List-6mil 2 mauns@Ld erarfll eulflpsmmuimid.
aamLiflueb:

List = [ expression for variable in range |

TBSHHSHHTLDB 9.6: List HHé&SHHemFL LWTUGSHS (WwH6e 10 @uwied 61 6v0T SH6rfledr
2-601 SI(BHGHEMET 2_(H6UNSHESH6V.

>>> squares = [ x ** 2 for x in range(1,11) ]
>>> print (squares)

eeueflui(®
[1,4,9, 16, 25, 36, 49, 64, 81, 100] J

N
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BBev 2 61T ET(HSHISHTL 160, X ** 2 er60Tm Camemey DL &H@&E HEIwedledr 6p6ubleuTH & pMSUTNID
TG OSLOILGSADSL. B &I OSTLIT LIS 2 HATSHGSNSNSETET & NSE ILH(LPMmMIITESLD.

9.1.11 9p Ww&Hwioneor List Q&I &sn MI&6iT

QWM n-M) eflen&ald asmLflued TB55I5HM (B

MyList=[12, 12, 36]
x = MyList.copy()

copy () List-63T [5&H6m60 S(HLD. List.copy( ) print(x)

Blauerflus (h
[12, 12, 36]

MyList=[36,12 ,12]
x = MyList.count(12)

List-60 2 6ierm @

count () rglfliwmeor 2 miisafleor | List.count(value) print(x)
6T600T 6001 |56 EB6MLLI (LD, BleuafiusG,
2
MyList=[36 ,12 ,12]
(PS60l6D 6u(HLD 2 M 6dT x = MyList.index(12)
index () &i_61L_6uor LogLIemL Listindex(element) | Print(x)
SHSMG!.
Buerflus
® e ®
MyList=[36,23,12]
List-6d 2-eiterm 2 miCi jeserflsar MyList.reverse()
reverse () UfIEDSSDLL LD LIGHIONES List.reverse( ) print(MyList)
(SHMEOSPTS)
SmiLSmg, Beueflus G
(12,23 ,36]

List-60 2_6Ter 2_mLIL|S6m6IT

sort () & e A List.sort(reverse=True|False, key=myFunc)
S evr(h O FLEIHLISEHLD
&L_L_MLILAl6DEOT SH6me MyList=["Thilothamma', "Tharani', 'Anitha’, 'SaiSree,
o reverse @ True eteor BUTHSSeoTTED ‘Lavanya]
8nhiG aflemauied eSlstor’. | MyList.sort( )
I MEILITSSLOTGLD, print(MyList)

- gneiflns sreramion aIflmEWLTEOTELD. MyList.sort(reverse=True)
o Key=myFunc; “myFunc” - euflengwinée | Pt int(MyList)
QITETT(PEDMEDILE  GSMILAGLD  LwesTT

QDL MISHS BFLIMEa nledT BILILIET, BleusluT

['Anitha’, 'Lavanya’, 'SaiSree', "Tharani’, "Thilothamma']

. L. ['Thilothamma', "Tharani', 'SaiSree’, 'Lavanya/,
G@MILL: sort( ) epev List-6mi LTSHSESLD. 'Anitha'

(List, Tuples, Set Lo QJ.D Dictionary) BI&T@&LL| SIeTleomiise
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MyList=[21,76,98,23]
s . . print(max(MyList))
max( ) @@ List m Loéluqe.assrﬂeu max(List)
2 55 FILIML SH(HLD, BausflusG
98
MyList=[21,76,98,23]
69(h List-60 2_eiTem print(min(MyList))
min( ) @l sefleo, s min(List)
GBS ALIDLIS SHHLD. Bleuerflui(o
21
MyList=[21,76,98,23]
6(h List-1qenierem print(sum(MyList))
sum( ) @l sefler gl (b sum(List)
BOlSMEMSBEMILI H(HLD. BleuerfluT(h
218

9.1.12 List uwedtu(BSSULLL. Hred&er

Blred 1: 1 (pSH60 20 6UeMTUITEOT 6T6voTHeIfle0 4-6D euGLBLD eTevurHemean UMD List
RETEMD 2_(HEUTSHGSLD [FT6L QETEND 6T(REISH.

divBy4=[ ]
for i in range(21):
if (1%4==0):
® divBy4.append(i) ®
print(divBy4)

eeueflui(®
[0, 4, 8, 12, 16, 20] J

o

Bired 2: BRICS et 2_mitiy prn@Bseflen List—g euengwenm &g, 2 eiaf@ aFLiwiu@Gn
BT@® BRICS eor 2_milium (s1606081) ebemevwin eredrLieng LFIGsTH &G Flremed er(p5iI%.
country=["India", "Russia”, "Srilanka", "China", "Brazil"]
is_member = input("Enter the name of the country: ")
it is_member in country:
print(is_member, " is the member of BRICS")
else:
print(is_member, " is not a member of BRICS")

eeueflui(®
Enter the name of the country: India
India is the member of BRICS

eeueflui®
Enter the name of the country: Japan
Japan is not a member of BRICS j
-
12 - SpId UGLIL SHevoflest] Sinflaliied
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Bimeb 3: SymI LML rsefledr WSlLIGLIETTSemeT 2 aTefLMsl aUDDI, GeI6eTD
unL$Slepid eumm W HLIOLesoTSHemen ASFFAL(B LSl LI6 L6t SHarfledr &n L (B SH61SHT6m &MWL
&MeOuTIS G0 MUSHTET HITemey 6T(RSIS.

N

marks=[]
subjects=["Tamil’, 'English’, 'Physics’, 'Chemistry’, 'Comp. Science', 'Maths']
for i in range(6):

m=int(input("Enter Mark ="))

marks.append(m)
for j in range(len(marks)):

print("{ }. { } Mark = { } ".format(j1+,subjects[j],marks[j]))
print("Total Marks =", sum(marks))

eeuaflui®

Enter Mark = 45

Enter Mark = 98

Enter Mark = 76

Enter Mark = 28

Enter Mark = 46

Enter Mark = 15
1. Tamil Mark = 45
2. English Mark = 98
3. Physics Mark = 76
4. Chemistry Mark = 28
5. Comp. Science Mark = 46
6. Maths Mark = 15
Total Marks = 308 j

1Blrev 4: 5 eunp e Herflein eflemevemut List—6d QLD M), iemetT$5I 6l emev Serfl6dr s (B HOSTeD S,

OLBSSDHOSTENS WHMID SINSFflensd SHevorLBlb ewUSSTET FIemeD 6T(R5Is.

items=[]

prod=1

for i in range(5):
print ("Enter price for item { } : ".format(i+1))
p=int(input())
items.append(p)

for j in range(len(items)):
print("Price for item { } = Rs. { }".format(j+1,items[j]))
prod = prod * items|j]

print("Sum of all prices = Rs.", sum(items))

print("Product of all prices = Rs.", prod)

print("Average of all prices = Rs.",sum(items)/len(items)) J
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eeueflui®

Enter price for item 1:

5

Enter price for item 2:

10

Enter price for item 3:

15

Enter price for item 4 :

20

Enter price for item 5:

25

Price for item 1=Rs.5

Price for item 2 = Rs. 10

Price for item 3 =Rs. 15

Price for item 4 = Rs. 20

Price for item 5 = Rs. 25

Sum of all prices = Rs. 75

Product of all prices = Rs. 375000
\_ Average of all prices = Rs. 15.0 J

flged 5: SpeoorGsES 1 @eLss5HDG G 2adlund QUMD Levoflwimeny serfleor
eTeUuTeUO |HEmBEMILI  HeOOTHHBLD  MUSHTe0T  [HlTeD n 6T 600T 600f1 & 60> & Ul 6V IT60T
uevoflwimen &efledr MG e HluiFHemd 2 _erafns eium GeuetorBLD.

count=0

n=int(input("Enter no. of employees: "))

print("No. of Employees”,n)

salary=[]

for i in range(n):
print("Enter Monthly Salary of Employee { } Rs.: ".format(i+1))
s=int(input())
salary.append(s)

for j in range(len(salary)):
annual_salary = salary(j] * 12
print ("Annual Salary of Employee { } is:Rs. { }".format(j+1,annual_salary))
if annual_salary >= 100000:
count = count + 1
print("{ } Employees out of { } employees are earning more than Rs. 1 Lakh per annum".
\_ format(count, n)) J

1D IGLIL SHevofleofl Sipflefliied @}
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eeuaflui®
Enter no. of employees: 5
No. of Employees 5
Enter Monthly Salary of Employee 1 Rs.:
3000
Enter Monthly Salary of Employee 2 Rs.:
9500
Enter Monthly Salary of Employee 3 Rs.:
12500
Enter Monthly Salary of Employee 4 Rs.:
5750
Enter Monthly Salary of Employee 5 Rs.:
8000
Annual Salary of Employee 1 is:Rs. 36000
Annual Salary of Employee 2 is:Rs. 114000
Annual Salary of Employee 3 is:Rs. 150000
Annual Salary of Employee 4 is:Rs. 69000
Annual Salary of Employee 5 is:Rs. 96000 J

2 Employees out of 5 employees are earning more than Rs. 1 Lakh per annum

N

Blmed 6: 1 (pFed 10 euewgueten GSHMLI eTevorHemen MG List  Qeremdm
2_[HeUMT&H&eUSNHSNET [FTene 61(R515. DG Sienen S5 @I enL LILIWL 676501 SHEm 6D
@ Bé&6l @ @ndHlulguene AHEHBS. @

Num = []
for x in range(1,11):
Num.append(x)
print("The List of numbers from 1 to 10 =", Num)

for index, i in enumerate(Num):
if(i%2==0):
del Num[index]
print("The List after deleting even numbers =", Num)

eeueflui®
The List of numbers from 1to 10 = [1,2,3,4,5,6,7,8,9, 10]
N The List after deleting even numbers = [1, 3,5, 7, 9] j
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Himed 7: emuGunentnd euflensemwl 2 _Heunsdl siemd List —60 GFOILILFGNH&TET HlTemev
(5. Un® Siemearnsg Sl sefer snl (BHO5Men&HMUIS &600TL 1.

a=-1
b=1
n=int(input("Enter no. of terms: "))
i=0
sum=0
Fibo=(]
while i<n:
s=a+b
Fibo.append(s)
sum+=s
a=b
b=s
i+=1
print("Fibonacci series upto "+ str(n) +" terms is : " + str(Fibo))
print("The sum of Fibonacci series: ",sum)

eeueflui(®

Enter no. of terms: 10

® d

Fibonacci series upto 10 terms is: [0, 1, 1, 2, 3, 5, 8, 13, 21, 34]
\_ The sum of Fibonacci series: 88 j

9.2 Tuples

Tuples Sinfl(ps1b:

&

Tuples a&rpyemeflumed 1NflSsL’L L6 WHILGHDT IDeTe] SHMLLILG SMSES6T bl&meuorL
refleoTLom @D, L Lijeben List-&@ & 6memriment @@L, Speurmed List-60 dlisemen wommm piguid, Tuples

-60 LD MM (LPLGLLITS).

2 _hisEhsGS 6SIfluon?
Tuples ereorm auMISHmS cosder GomPuledmbs CamomelssiL g. &bs 60556&\
QTTSHE0S 6T600T OHTLTHmeTd GSMGSma!:
single(1), double(2), triple(3), quadruple(4), quinTuples(5), sexTuples(6), sepTuples(7),
ocTuples(8), ..., n-Tuples, ...,

9.2.1 List-&®& Geomeor Tuples—60T [H60T6mLO&6IT

1.

3.

12

‘ ‘ Chapter 9.indd 154

List-60T 2 mi'IL|s6men TMHmeond Speormed Tuples-6r 2 milij&Hemer wIMHM WGLITS. E&IG List
mmId Tuples-&@ EemLGL 2 6o (paliomer GaumiLim(bh SbELD.

List-60r 2 mIL1|&61T FSHIT iDL LIS &SNS EG6T DL SSLILIL LG HEBESLD. Sbeurmed, Tuple -60T 2 mILiL |6l
EUEDEITEY GMIB@6IT iDL EBSBLILIL L ([HEBGLD

Tuples-60T DL_&H@&& Ol&FiLI6D List-g3 SML1q6)ID eflemreurment .

- Sy G LI Sevofleot] Sinflafliied
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9.2.2 Tuples 2_(Heuné@&sH60

List-gg GunesrGm  Tuples 2 mamssiu@pD. List-60 2 miser F&I SiLLILSESME@sT
SiLGSIU(H euemIDT OlFILILHE6T M6, DbeoTTed LLILIGTE60 HeMEUSBET CUEDETHS DiemLLiL|d
GNEGGET MMLSSLILLIGHSSE6MD, Tuples-60r 2 MIILSMET CIEMEMHS DHMLLILSEESM E6060MEID
EUEITLLIMIEES (LPLYLLILD, eTedieur m) LiwsdTLI(hSSeurmanitd Tuples-6ir Geusmen blEILILD 6flSLD 66T MITEHBeu EHEBGLD.
eamLiflue:
# Bleumm Tuples
Tuples_Name = (')
# n eTevoTevOf1S6mE 2 MIIL|SHEHL6IT Tuples
Tuples_Name = (El, E2, E2 ....... En)
# SimLLLSS N &eveors Tuple 2 miiL|s6r
Tuples_Name = E1, E2, E3 ..... En

Ia@_&,gj&:asm'_@
>>> MyTupl = (23, 56, 89, 'A", 'E', 'T, "Tamil")
>>> print(MyTupl)

(23, 56,89,'A", 'E,, T, "Tamil')

>>> MyTup2 = 23, 56, 89, 'A’, 'E', T, "Tamil"
>>> print (MyTup2)
\_ (23,56, 89,'A', 'E', T, "Tamil’) J

9.2.2.1 eswmHsnemm LweTUBSHFH Tuples 2_[HeUTHSSH6D
Tuples () bl&wmsn ) edlevL 19edlmHS Tuples- & 2 HauTEsaD LILGTLGS MG 6060l -60 EHbII
Tuples-g 2 HTSGLD LTSI, 2 MILIL|E6T FSHIT iDL LILISSMEGT NDLSSLILL 14[HES Coueuor(hid.
asmLifluie:

Tuples_Name = Tuples ( [List elements] )

Isr@,&,gésa;nt@
>>> MyTup3 = tuple( [23, 45, 90] )
>>> print(MyTup3)
(23, 45, 90)
>>> type (MyTup3)

<class ‘Tuples’> )
\_ p

@ (List, Tuples, Set Lo QJ.D Dictionary) BI&T@&LL| SIeTleomiise
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N
2

LSS Teofled ep(h OlLMHelletT BreleTSHema Sl type() OFwMen n) LILTLGS MG,

GOy

9.2.2.2 @nenm 2 My 6&neorL Tuples 2_(Houn&@&Hed
Tuples-gy eememm 2 ML 61 2 HaumsHSD Curgl, 2 miiler SmiHulsd sroysteflmw Gsrss
Beuenor(hLd. ML eTerl E60smEVBILIETNE, MLISSHTET Db 2 MIIenLI 6 FTSHTIeweT SHrefeord GLmev 6T(hS G
BlsmemEnid, Tuples Sba SHHSTEL. @ 2 ML 6T Tuples- & 2 HaTSHGnG ‘e er (singleton)”
Tuples eT60r SiemYPS&HSLILIHSMGI.
I T (B 5555MB
>>> MyTup4 = (10)
>>> type(MyTup4)
<class 'int'>
>>> MyTup5 = (10,)
>>> type(MyTup5)
\_ <class "Tuples'> )

9.2.3 Tuples—6dr LOFILIL|SHEWET HETESH6V

List-sg Gumeu@ey, Tuples 2 miijsEHd &PHSH OSTLRIGD &L Ol cwrsemst OLMMIHESELD.
Tuples-6T 2 miL'1|SH6meNT &L_OIL_6woTsmEwoT LILIGITLI(HSE 6Terfl6miniLITG: Siei)IS6vITLD.

I TS5 SHHT_H
>>> Tupl = (12, 78, 91, “Tamil’, “Telugu”, 3.14, 69.48)

# Tuples-60T SiEDETSH G 2 MILIL|GHEMETILILD 6.
>>> print(Tupl)
(12, 78, 91, "Tamil, "Telugu', 3.14, 69.48)

#&rL_BIL_evoTemenor LILIGTLI(BSES Caiiey Ol L 2 Ml |SH6mer Siem)iES60.
>>> print(Tup1[2:5])
(91, "Tamil', "Telugu’)

#1p&60 2 M0 HH S GO LI L & BIL_600T QU6 1T SH60.
>>> print(Tup1[:5])
(12,78, 91, 'Tamil', "Telugu’)

# oI iuC L 2 mitnIedmHbH g Smigh 2-mILL| euenr Siew)iESe0.
>>> print(Tup1[4:])
(‘"Telugu’, 3.14, 69.48)

# woed 2 NI Tedithe Smig 2 Ml eI SIemwIE 56
>>> print(Tup1[:])
(12,78, 91, 'Tamil', "Telugu', 3.14, 69.48) J

-
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9.2.4 Tuples—-g ygII1556d OHMID B&G&SH60:

Braset SinfibsLig, Tuples-gg wrHm WigTg) ereor SipfiGaumd, Sigmeugl Tuples-6or 2 ML |SHemer
rHmD (Y ees) e wgwmg . Tuples-6ir L GHmaT LINHMSNG Lgeons, &eur(h Tuples- &
B menTHHaID Diedevg) (WP Tuples-g B&HESHID (LPIgLLD.

I T (B 555SM_B
# @nevor(h Tuples-SHemem E6meuorSHELD HiTev
Tupl = (2,4,6,8,10)
Tup2 = (1,3,5,7,9)
Tup3 = Tupl + Tup2
print(Tup3)

eeueflui(®
\ (2,4,6,8,10,1,3,5,7,9) )

W Tuples-2 B&@SNG, del S Lsmerm LiGTLIHEMS).

aamLiflwed:

del Tuples_name

Isr(Bg';guésa:rnL@
Tupl = (2,4,6,8,10)
print("The elements of Tup1 is ", Tup1)

del Tupl
print (Tupl)

eeueflui®
The elements of Tupl is (2, 4, 6, 8, 10)
Traceback (most recent call last):
File "D:/Python/Tuple Examp 1.py", line 4, in <module>

print (Tupl)
\_ NameError: name "Tupl' is not defined j

SMILY: CwBeo 2 simer @nlpsmmuiled print damm 2 miL|Hmer HEHGH M. etrerry, del samm WP
Tuples- Bé@HMG. BoHsEIL L Tuples-m Bhiger NG (PWETHTED, MLSSTEN Ll6mLPemiLs
SreorL & @LD.
9.2.5 Tuples-&@& SIS SH6D

Tuples WHNNHSSHE0O 6T60TLGI DLGSMEoNld Spomed s SAmiifiweun@d, &g, LI IAHSHa
fFwn@Muiler L g Lessde 2 smer wrplasfled WA HSS OFWNGMUI6T a6 LisosHSe0 2 6rer
HLIL|SmeT BHSHS iILSHES MG 6610leuM(H AL SiFHNGSIL riulsd &mSSILIGSHME!.

.@Z} (List, Tuples, Set Lo QJ.D Dictionary) BI&T@&LL| SIeTleomiise
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I TB5555M0B
>>> (a, b, ¢) = (34, 90, 76)
>>> print(a,b,c)
349076
# LA INHS SIS NGS (P6or CHMEMEU6T LI IT(H ML LILI(hasledT meoT
>>> (X, Y, Z, p) = (2*%2, 5/3+4, 15%2, 34>65)
>>> print(X,y,z,p)
\_ 4 5.666666666666667 1 False )

G&OIIY: Braise, Tuples- 60 LI |SHm6T EMHSEID CUT ), LA IS S OFILNESMuleT &b LGk aiD
2 6re @I HefletT eTevoTeRlGMmME FoTH 2 6TOTHT eTTUMS 2 M OFiig Osmerer Geuewor(bHLD.
BevemevdliLisailed, emLISSmenfled LNemLp 2 (HEuT&SESLILIHLD.

9.2.6 Tuples-e0 QeTMISHGSLD COHULL WHLILBEm6T H(IHLILSHED

6 OFMSn_ M) 631H CBISSHI6V 6(H HIemLI L (HGL SHLLT eI (LPIGLUILD, Sh6ETTTED EMLISSHTEIT,
BlFwN&n MedlmbH S eeTMGEE GumULL I ILsmeT HHI H@IILSENG. USSHTET Lied Lo ILEemen

OSTSSG), DIeMEUSEMEIT 66T MM SHHLILN SienI LB M.

IGr(B,e_isgj&:asm'_@ 9.7: List aiflauls wOHMID SewDHHULE WHllLSener SHLL Signilib
1lred

def Min_Max(n):

a = max(n)

b = min(n)

return(a, b)
Num = (12, 65, 84, 1, 18, 85, 99)
(Max_Num, Min_Num) = Min_Max(Num)
print("Maximum value =", Max_Num)

print("Minimum value =", Min_Num)

eleueflui®
Maximum value = 99
\_ Minimum value = 1 J

12 - SpId UGLI SHevoflenll Sinflefiiied
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9.2.7 Yetreoreomeot Tuples

USSTeofled, 6h Tuples-2 wMOMT® Tuples-&@eT aumImM OlFlioms LsTeoreomenr Tuples
eTeore@mmid, Letrevreomeor Tuples-6d speifleum Tuples-60 6h 2 mMIILITSG SHSLILGHMG. for L&
Lesrevreomeor Tuples-60T SismearS gl 2 MILIL|SHMOT SiIG6ISNE LIIGTLIGE MG

Isr@g',guéa:ml@

Toppers = (("Vinodini", "XII-F", 98.7), ("Soundarya", "XII-H", 97.5),
("Tharani", "XII-E", 95.3), ("Saisri", "XII-G", 93.8))
for i in Toppers:

print(i)

eeuaflui®

('Vinodini', 'XII-F', 98.7)

(‘Soundarya’, XII-H', 97.5)

("Tharani', 'XII-F', 95.3)

\('Saisri', XII-G', 93.8) j

/\\
[N

&mily

60l610L_60 LILIGTLIHSSIL Siemen S G OlFwman MisEpd Tuples-&@LD ﬂun@j,gy

(O] 9.2.8 Tuples-év LWETUBSSLILLL HITeL&H6T (O]

Bioed 1: Tuples-ev wFHONBSHW0 LweTUBSHE Buevor(®  WwHLLSemen
@)L omhHmieusmnsmeot Flremev (5.

a = int(input("Enter value of A: "))

b = int(input("Enter value of B: "))
print("Value of A =", a, "\n Valueof B=",b)
(a,b) = (b, a)

print("Value of A =", a, "\n Value of B=", b)

eeueflui(®
Enter value of A: 54
Enter value of B: 38
Value of A = 54
Value of B= 38

Value of A = 38
\_ Value of B = 54

(List, Tuples, Set LommId Dictionary) OBT@GLL| ST6evhics6lT
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Blred 2: QWD emDOL LWTUBSHS, QULLSH T PISHMmS OFWLDInMISS 6TLIHEUTSH
s, eul' L $Fledr ULy HMID SEHmeTeney HapLill SigniliLjeusnHasner [Flemen 6r(QsIs.

pi=3.14
def Circle(r):
return (pi*r*r, 2*pi*r)

radius = float(input("Enter the Radius: "))
(area, circum) = Circle(radius)

print ("Area of the circle =", area)

print ("Circumference of the circle =", circum)

eeueflui(®
Enter the Radius: 5

Area of the circle = 78.5
\_ Circumference of the circle = 31.400000000000002

Bimed 3: GrpIwenm WOHMID eTHTwemm erevordefleor List—g QsmetorL [FlIemen 6r(R5Is.
eSlevl e @pHEH Cmiw erevorsHemer WLGWL uMBeTm YHw Tuples 2 HeunHSs.

Numbers = (5, -8, 6, 8, -4, 3, 1)
Positive = ()
for i in Numbers:
ifi>0:
Positive += (i, )
print("Positive Numbers: ", Positive)

eeueflui®
\_ Positive Numbers: (5,6, 8, 3, 1)

d 93 SET

WP &LD

mUSSTeofled, Set eTetTLG Srefleor OGST@LILI6IT LOMOIMT[H QUIDSIITGSLD. Set 6T6TLIG! LOTMEHIa LGl
LMD HH6LEHET B6veons auflmsILbSSILLTS 2 miLseflear 0STGLILTEGD. DiSTagl, Set-60 2 erer
2 M6 LWetor(hid SL6ILM T gl. &b Fmiiwedr) 2 mi| Gsmgmeneni G5T&HSID LMMID HEH6d
2_mi'ISemer BSS6ILD LI6TLIGES M.

9.3.1 Set &_(HEUNEHESSH60

Operiley SiemLLIL&H&MSGT SmLjeTefliLmed Lflésli L Simersg) 2 nIUL|semeiLLD &S SieSHe0r
epeold Set 2 HAMSSLILIGSME). Set() OFwMsn ), mLISTeled Set-gn 2 (haumdssLl LILeTLGS MSL.

esmLflwed:
Set_Variable = {E1, E2, E3 ........ En}

12 - SpId UGLI SHevoflenll Sinflefiiied

| T T ] ® CH ||



Ier(Bej,gj&,asrn'_G

>>> S§1={1,2,3,'A",3.14}

>>> print(S1)
{1,2,3,3.14,'A"}

>>> $2={1,2,2,'A",3.14}
>>> print(S2)

9 (1,2,'A’, 3.14} )

BGuBe OETHSHSILLL ThSHSSTIG60, Set S1 6T6TLG BHHVLSHET E6devms LGN 6IMmES

2 MIISEHLET 2 [HETSSLILL (heTemgl. Set S2 eT60TLG HEH6D LHILISHEHLET 2 (HEUTSSLILIL (HETET S
Sp6OTITED MLISSTEIT, 60 Lol 1660l hib &I e@rolum® 2 miienLl L (HGLW (hSSiE OSTeTEHLD, DiHTeIg),
LISSTET [H&H6D LI IL|semer B&Hee(bLD erblerenfled emLGSHmenllsd Set HH6D 2 ML |S6mer BILINMIHSST ).

,o
| eoilly

Set-60 &MH& 2-MIIL|SHmeT SiFH(HLD OLIMWE), MLISSTET AL IL|SHmaT bleueGau) auflemaudied

SeoorL @10,

9.3.2 List iebevg Tuple 8 LwdTLUB SE Set 2_(HeUTSH G SH60

6 List Sieveog Tuple g Set() OlFwman smmLl LILTL(HSS Set Sba THM (PIQUD, B &I LlEHaID
eTefll WemmwT@Ld. List Sevevgl Tuple g 2 haurdai Lleor Sigetr wrmlemil Set() OlFWMEa a6
SIeTHEITS O1BM(hd Geuetor(hid.

Ia@ﬁ,@é&.nﬁ@
MyList=[2,4,6,8,10]

MySet=set(MyList)
print(MySet)

eeueflui®
\_ (2,4,6,8,10} )

9.3.3 Set QgwmHUTB &6l

smissde sHm Set OFwmMUThHET & 6L (h (Union), B’ (intersection)Bsumum(
(difference) &w&ETer Goumur® (Symmetric  difference), GumeTMEIMEHM LSBTl gD
LIL6BTLI(H&H S60ILD,

9.3.3.1 L_® (Union):

851 &revnt(h Devengl SHME& GLMULL Set-g6rfletr SimeTSHG 2 MILIL|SHEMETILLD 2 6TETL SHELD.
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USSTeofled | eTedrm OFLMGN Sreor(h Set safledr QU eml 2 HamsaslLweTLbSAng. Union
fFLM&a MID emLGSTeulsb Epevor(h Set SHemer Eemevor &Ll LILGITLI(HE MG

a@5s&sM.B: LB (Union) eswupedlenwl uwertu®ssd Sneior@®@ Set &Hemer
S emevTILGHSHTEOT  [HIT6L

set_A={2,4,6,8}

set B={'A",'B','C’, D'}
U_set=set_Alset_B
print(U_set)

aeueflui®
k {2) 4) 6) 8) 'A') ’D'a 'Cv) 'Bv} J

TB585SM.B: KL G O5WDH & nieneull IweTLG S5 Sretor® Setsemer & 6w evorLiLISH N STer
1Bimed

set_A={2,4,6,8}

set B={'A,'B’,'C’,'D'}
set_U=set_A.union(set_B)
print(set_U)

eeueflui(®
{IDl’ 2, 4’ 6, 8, 'B', lcl’ 'A'} J

NG

9.3.3.2 @U@ (intersection) @& @nevor(® Setserfledr OLITGIEUTEOT 2 MILIL|HEMET 2_6TemLSHIIg)

12 - SpId UGLI SHevoflenll Sinflefiiied
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muUSSTerfled & BFLM@SN Sevor(h Set Hemer blau” (heudm@ LieTLI(hS MG feu (b (intersection())
fELMEa MID emLSSMeulled Emevor(h Set Semer Olau (HeusME LILGTLGHS MG,

TB5HSHHMT_DH: Qeul.B intersection()OswpSHenwil UwWeTUGSSH Snoevor® SetHemen
QUL (Beusmameor [HlTey

set_ A={'A',2, 4,'D'}
Set_B={’A’, va’ va’ le}
print(set_A & set_B)

eeueflui®
{A, D} J
-

T 5HSSM_B: 66Ul (B intersection()aswn@EMlenwil LweTuBSE Brevor® Setsemen
QUL (Beugmaneot HlTed

set. A={'A’,2,4, D'}
Set_B:{'A', 'B', 'C', 'D'}

print(set_A.intersection(set_B))

eleueflui®
‘ALD'
_ w J

9.3.3.3 Geumun@® Difference

88! (P60 Set(A) 60 2 66 DeMETSHG)! 2 MILIL|SHEW6MILLD 2 6T6mLSHILIG). B & Sevormeug) Set-g9
FlT&HS MG,

USSTeofled —(minus) M@ Set OFwmUT g6 Coumum enL & sevorL il LWeTLIGS MG,
difference() Olgwmsn b Gaumum’( Oewmum1gmenre L6TLI(HES ME).
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(B 555SM_0B: aFuHEGHenwl LweTu®Gsd Brevor@® Setserfleor GeunmiemLossmeot
lmed

set_A={'A', 2,4, D'}

Set_B:{vAv, |Bv’ lcv’ 'D'}

print(set_A - set_B)

eleuerflui®
{2, 4}
. J

a@smssM_H: difference Fuhs Demall uLweaTU@SS @reor®  Setserfleor
Gaupmiemssnenr  [Hlmed

set_A={'A',2,4,'D'}
Set_B:{vAv, |Bv’ lcv’ 'D'}
print(set_A.difference(set_B))

eleueflui(®

® N - J ®

9.3.3.4 sw&fanent Geumun(® (Symmetric difference)

B g1 @evor(h Set-60 2_erer BILITGleumenr 2_mILIL|&6m6r LoL (b SH6MT& &I Lo MM Sien6aTS Gl 2 MILIL|SHEDEITLLLD
2 6T &G

Caret(M) swm@n ouSSTefled gw&smmer Gaumurl oL sevorLl LiweTLbaAmgl. Symmetric
difference() O&wWmHEn MID 1B OlFiLmEL AL LIIETLI(HS MG,

12 - SpId UGLI SHevoflenll Sinflefiiied
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TB5&6sM_B: Caret()) aFwnHSMemWL LWETUBSH Fo&STmeor GeumumemL &e6oorLmlwb
il (238

set_ A={'A',2, 4,'D'}

Set_B:{'A', 'B', lcl, |Dv}

print(set_A A set_B)

eeueflui®
\_ {2,4,'B,'C} J

T B 55I5M_B: Symmetric difference aFWMHan ML LWETUBSH &S TTE0T GoumumemL
&600TLMwLb [Flred

set A={'A’,2, 4,'D'}

Set_B:{'A', va’ va’ VDV}

print(set_A.symmetric_difference(set_B))

eeuaflui®
{2,4,'B,'C"} J

o

9.3.4 setmemenll LWeTUB S Hired

Hyed 1: LIGT  6TevoTSHemenss bsmenrL 6 Set, S emLLILImL 6TevoTSH6meN bldmenor. LMOIMTH Set
® 2 HeUTS@ISMSTE HTed (6L (b, Oeul’ (b, GeumiLim(h, so&&menr GeumiLim(p GuTedT M OlEFWMLIT(HEHEHESTE0T ®
eflemLeowl [HemhLiGSaD).
I (B 5&HHSMLB

even=set([x*2 for x in range(1,11)])
primes=set()

for i in range(2,20):

j=2

=0

while j<=i/2:
if 1%j==0:

=1

j+=1

if f==0:
primes.add(i)

print("Even Numbers: ", even)

print("Prime Numbers: ", primes)

print("Union: ", even.union(primes))

print("Intersection: ", even.intersection(primes))

print("Difference: ", even.difference(primes))

N print("Symmetric Difference: ", even.symmetric_difference(primes)) j

(List, Tuples, Set LommId Dictionary) OBT@GLL| ST6evhics6lT
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Even Numbers: {2, 4, 6, 8, 10, 12, 14, 16, 18, 20}
Prime Numbers: {2, 3, 5,7, 11, 13,17, 19}
Union: {2, 3,4,5,6,7,8,10,11, 12,13, 14, 16, 17, 18, 19, 20}
Intersection: {2, 4}
Difference: {6, 8, 10, 12, 14, 16, 18, 20}
\ Symmetric Difference: {3,5,6,7, 8,10, 11, 12, 13, 14, 16, 17, 18, 19, 20} )

(-| 9.4 Dictionaries H

WP &LD

mUSSTeofled, Dictionary ereorLgl LeOGsum) euemssiumer 2 misefler OsT@LUTGLD. L
greflermigsenTaiiu List Sieveog) Tuples GLimedr m) &6devmioed, Dictionary suemss 2 miliL|S(EMhHL60T IS MEsTeoT
dme| Gamemeowd (Eemevorlil Glwy) Gslledmg). muSSmer Dictionary 2emer Flmey Gsmedser
waésmoyeteflured ( : ) 2 miiset sroysTefiured () Nfssiu,. Ceauemr(ho. SHmeiGsmed wmmLD
@61 bib6rfle) SiemLLILG@MEBGS6T { | auemmumeasLILhHLD.

Dictionarysg eusnmumiiLignesmeor OHTLfliieo;

Dictionary_Name = { Key_1: Value_1,
Key_2:Value_2,
Key_n:Value_n
}

Dictionary 2 eer Hmei@smed seflldsemsmw amips 66T sensimer (Case Sensitive) MMID

LGS T6l60 6T HO6UT([H HSHUMibSD SHIeilevTLon 6D EHEBSEMLD.
9.3.1 Dictionaryg 2_(5H6uné@&SHe0

# emedimeot Bleumm Dictionary
Dictl ={}

# e Gsmmens blsmeuorL Dictionary
Dict_Stud = { 'RolINo": 1234, 'Name':'"Murali’, 'Class".'XII', 'Marks":451}

9.3.2 Dictionary &@®&8&LD

LSS Tefl6D, SHESD ererlgl Dictionary & 2 hans@agnsTer wHiinTm afungd. &bs
uem& Dictionary & 2 (haun&@asnaer ASTLIfliLe LNeTaimLomm) OsmbheaLILL (heTer ).

12 - SpId UGLI SHevoflenll Sinflefiiied
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esmLflwied:
Dict = { expression for variable in sequence [if condition] }
if Hubsemenr &L Lmioeveo, If HLIbgmetrenil G L meD, BlLbSemer LTS D S |s6r
1oL (hBLo GamemauemiLLl LILI6STLI(hSH G LANT(H OlFLILIILI(HE 60T m6uT.
BICET LA MG
Dict = { x: 2 * x for x in range(1,10)}

BGBev 2_6Tem @Mlpswmufedr AeuefluT(h
{1:2,2:4,3:6,4:8,5:10, 6: 12, 7: 14, 8: 16, 9: 18} )

9.3.3 Dictionary 2_niliL|&emen SIe0)&SH60, &I HS6, LIHMUIBHeL LHMID BéHE&SSHeL

Dictionary 61 Sisnerdgl 2 mIiL|SmenLDd Siemi@He0 List ommid Tuples-gg Gumear@m 266 g,
etefll print OFWMEe 1) DTS 2 MIILSmeMUD Semisl! LeTLbSADG. Briser, em @Ml
2 miiemL Sigms Lo eren, HmeGHTaIL 63T FHIT el L@ M LLeTL(hSSILL Geueuor(hid.

aB58&5M_B 9.8: Dictionary Gafl&sULLL Si6meT5H8 WHLILSEWETUD &) S 6USDSHTET
BiTeD.

MyDict = { Reg_No": '1221',

‘Name' : "Tamilselvi,

'School' : 'CGHSS',

'Address' : 'Rotler St., Chennai 112" }
print(MyDict)
print("Register Number: ", MyDict['Reg_No'])
print("Name of the Student: ", MyDict['Name'])
print("School: ", MyDict['School'])
print("Address: ", MyDict['Address'])

eeueflui(®
{Reg_No'" '1221', 'Name" "Tamilselvi', 'School: 'CGHSS', 'Address": 'Rotler St., Chennai 112'}
Register Number: 1221
Name of the Student: Tamilselvi
School: CGHSS
\_ Address: Rotler St., Chennai 112 J

&ML WL print oMy Dictionary-6d 2 6Ter SmenTsHS LHLIL|SemeTLD HESGHH M. MM
do_MMIG6IT, FHIT DNeDLLILEGSMSBGS6T 266 GMILLIL L gl 1 |semer L (HBL & (Hedletr meor.

gn&ser@ea 2 6Ter Dictionary-60 &L Siger HmeiCamaier EmSSnger aflurs L6
I semer Gadaeomd, LeTaimb Ogmiflied Dictionary ueo 2 miijsst GsrsHsemev Lflbgl Osmsmer
LTI mGl.

dictionary_name [key] = value/element

(List, Tuples, Set Lo QJ.D Dictionary) BI&T@&LL| SIeTleomiise
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Ia@ﬁ,@&,&,ml@ 9.9: Dictionary yglw wéllienu Cailiugmnameor Hlired

MyDict = { ' Reg_No": '1221',
Name' : 'Tamilselvi',
'School :'CGHSS', 'Address': "'
Rotler St., Chennai 112'}
print(MyDict)
print("Register Number: ", MyDict['Reg_No'])
print("Name of the Student: ", MyDict['Name'])

MyDict['Class'] = 'XII - A’ # Adding new value
print("Class: ", MyDict['Class']) # Printing newly added value
print("School: ", MyDict['School'])

\print("Address; ", MyDict['Address']) J

Dictionary 2 erer gL wromulbse, 2 mismer Gaiiug CureTm@s @D, Briser
SHmeiCaTIs® 6 LHLImL EHSSID GUTSI, Sig) Ll I IT6T G fWSLILIGSAMS.

uUSSHTer Dictionary, del Amig blamed spp @M L 2 Mol B6GMSNGS LILeTUGHS M.
clear( ) BlFwWM&a m Dictionary-er Simenrsgl 2-milL|Semenyd BH@GaSNE LiwsTuhSmgl. Dictionary
ol B&E@sNE del AmiiLE famedayi e Dictionary edr OLILDILLD LIweTLI(hSS Geusor(hid.

eamLiflwed:

@ # @I L 2 miienu Beés. ®
del Dictionary_name[key]

# TS G 2 MILIL|SHEm6TLLD B

Dictionary_name.clear( )

# p Dictionary $&&

del Dictionary_name
aB5&6SMLGB 9.10: Dictionary 60 @mh& 2 niliysener Bé&FHL wHMID @mHwuns
naqerfle BéGeausnaner Hime.

Dict = {'Roll No': 12001, 'SName': 'Meena', 'Mark1': 98, 'Marl2': 86}
print("Dictionary elements before deletion: \n", Dict)

del Dict['Mark1'] # SUIIILL 2 miisou 5&@ 560
print("Dictionary elements after deletion of a element: \n", Dict)
Dict.clear() # SIS G 2 MILIL|SHEMETILLD B ESH60
print("Dictionary after deletion of all elements: \n", Dict)
del Dict
\ print(Dict) # w Dictionary g B&@&560 J
12 - SpId UGLIL SHevoflest] Sinflaliied
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N

cleueflui®

Dictionary elements before deletion:
{Roll No": 12001, 'SName": 'Meena', 'Mark1": 98, 'Marl2'": 86}
Dictionary elements after deletion of a element:
{Roll No": 12001, 'SName": 'Meena', 'Marl2'": 86}
Dictionary after deletion of all elements:
{}
Traceback (most recent call last):
File "E:/Python/Dict_Test_02.py", line 8, in <module>

NameError: name 'Dict' is not defined

print(Dict) J

9.3.4 List wpmib Dictionary @enLGwwimeor Geumun®

(1) List ereorug) euflmsiu(GSsi 2 mirisefler OsT@GLUUTEGD. Speormed, Dictionary e 2 miiemLl

(& mei@simed) LMOIMMH 2 MILIL|L 60T (LFIIL|) OLTHSSLI LILGTLIHLD SI6) SHemLILITESLD.

(2) List-60r &L 6l_evorasem @M L 2 milienL S1iem)i@&6uSM@ELI LieTLI(hesedr meor, Speurmed, Dictionary-60

6T60TLIEM S [HlemenTedled O1BTeITes,

SHmeiGamed &bl cuTenenTes GSMSHMEGI. M FTSHBHE0 eT6v0TemTTEEUD, HMeIGHMed E(HSSHE0MLD

(3) List-eor w@llemu UMiSSIs OemereriLwerLbhAmgl. Dictionary e wallimu ei(hSHgis blemenr(h

,.|

MO MM LS IEL LTSI Blsmerer LiweTL(ba ma.

FlemeoTaley E\BMeT&:

MUSSTE [Hlreonss Olomflufed BT cusnsiLmer Srsiemiser 2 eremeor, Sismey List, Tuples,

Set oMM Dictionary Sp@Ld.

List “cuflnswenm snefemnd” erermid SmPssLiLbEHmG.. List-60 2 6Tem ebleum(p LOHIILD
2_mi'L]| eT60T MEDLPSSLILIGE MG

List 2 eTem 2 mI'I|&H61T FSHIT iDL LSS MEE6T SHenLSHSLILIL LG ([HESH Gereor(hid.

epa)Bleump 2 miid LeedliisSHeomhal ST hiGSTn Seoflssememo aumihs &i 6l evoreneoor
B\BMenoT (H6ITEN &)

OLISSTET GBITLOSHM LMD 6TSHTLOEHM) 6T600T SHEMET &L OIL_6ToT6T0T TS WIS SHH ML,

DL &G0, List &g SienerSHgl 2 mILIL|SHD6TILLD Sieu)ssLl LIL6dTLI(hee0T meor.,

“for” LL&HG SMETSHGH 2 MILIL|SHEMENILILD 69637 6T 66T MTSH DIMSSNES OILIMHSSLOmeoT
LOLS&T@LD,

append( ), extend( ) wmmid insert( ) OFwWMsa miseT List Sifles 2 minjsemer G&i&HeLl
LILI6oTLICh&5l60T m6uT.

‘ ‘ Chapter 9.indd 169
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< Hlemeorelled O\&HTeiTH:

o del, remove( ) wmmid pop( ) List &mb &I 2-mI1|Eemer H&asLILILe0TLI(HE 6T medT.
o Tuplesarmyererfiimed 1 NA&SeLILL L Lieo LDFLIL|SEmET alem6rTe] SHemLLIL|EEMEG6T bSTeuoT(herTer G-
o Tuples-6r OL&@&& O1&FWI6D List-g3 SMLI1q60ILD 6Xlemmeument G,
o Tuples( ) EwWM8a M List-60 &b Tuples-g3 2 haumésaid LILeTL(GHS M.
6 2 ML 631 Tuples-e 2 HATSGMG “memm ” Tuples eTeor SiemPSELILGHAME.

 Dictionary ereorLig) LisbGaum) eusmasiLITerT 2 mILiL|S6rfledr OSTGSLILTELD.

N = aFiwenpl LD

1. List-60 &b bHISHSHIQISDEHTET HT6HE0 6T(LHSHIH.
2. Tuples-60 &mibg WL ALl L mL HESGHD HImev TSI,

3. While wL&mal1 LweTLbhSSH Tuples-6d 2_61Tem SismerTs gl eTevorserfledr go L (hS01SHTena SeuorL LD
HT6me0 6T(LPSIS.

4. List 2 emer Siemeord gl ML 6nLLILIemL 6T6voT&61Tl60T For L (hSH01SHTemE SH60oTLMILLILD [HlT6mev 6T(LGIeb.
5. WL&MSL LWETLI(GSS List-g SH6meod1pms Lommn)ieusmesment [HIsneo 61(PSis.

6. List e ogllieny Gl L &L SH60 O5HSSNSTET [HTenev 6T(LPS IS,

7. 3 Sie0evg) 6 SbeL AIGLL ST LU, 1 (p&6d 50 erenordarfleir List-g9 2 (Heum&@Ld [HlTemen 6T(Lpgis.

8. 1 (pa6d 20 OBHTLIT eTeoTaB6meTd BlmenorL List-g 2 (haumd:@eusmasment [HIsmev 67 (L &)ic. L6dTer 3 Sph6d
QUIGLIL SHFaLQILI SI6MEVTSHG)| 6T600T HEMEMLLILD 601610160 E(Hib G B & .

9. List 6 WL TSHSHm6T (M BHTET MIBMG) TEOTLIMS SHewTSHH(HD HTemeD TSI, LOLHMS
LII6TLI(hSSULD,

10. Dictionary 2 eTer SigleULg LMHMID GmMbSLL S HLImL HES(BHLD HiTemed 6T(LPSIH.

12 - SpId UGLI SHevoflenll Sinflefiiied
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A
N
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UG I -

greilers OsT@HUler OSTLTIs060ms spetTemms CoiTey bliiiss
(a) List (b) Tuple (c) Dictionary (d) Loop
Let list1=[2,4,6,8,10], erenfled print(List1[-2]) 6ot elemL
(a) 10 (b) 8 (c)4 (d)6
LNedTeuHLD 6T OFwMEn m) List-60 2 eirer 2 mili|serfledr eTevoreunfléemasemiLids &6uorSEL LILGOTLI(HE mEI?
(a) count() (b) find() (c)len() (d) index()
If List=[10,20,30,40,50] eresfled List[2]=35 6t eflemL
(a) [35,10,20,30,40,50] (b) [10,20,30,40,50,35]
(c) [10,20,35,40,50] (d) [10,35,30,40,50]

If List=[17,23,41,10] erevfléd List.append(32) edr eflemL
(a) [32,17,23,41,10] (b) [17,23,41,10,32]

(c) [10,17,23,32,41] (d) [41,32,23,17,10]

LNedTeUHLD 6THS 6MLISSTET BFIIMEa 1) TME60TGeu 2_6Tam List-60 6260T MIS@SLD GomLL 2 mili|SHemer
GaéaL1 LweTLbEMmG?

(a) append()  (b) append_more() (c)extend() (d) more()
LedTeuhHid mLIGSST6T & pl(emmudledr eflemL eT6dT60r?

S=[x**2 for x in range(5)]

print(S)
(a) [0,1,2,4,5] (b) [0,1,4,9,16] (c) [0,1,4,9,16,25] (d) [1,4,9,16,25]

LISSHMeul6D type() BlEwman niledr LILIEIT 6Te0Tenr?

(a) Tuple 2 mHour&Hs
(b) Tuple 2_6iem 2_mi'I|s6rfl60T EuEDSEMLLIES SH6voTL ML
(c) smuggmer lLmmefledr HreileorSHema aevorL il

(d) uliguismev 2 HEITSHS

@ (List, Tuples, Set Lo g]j.D Dictionary) BI&T@&LL| SIeTleomiise
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9.  etTeuHLd 6ThS &o M) SflLITeoT &) Sied6v?
(a) List ommmLb 610D
(b) Tuples LTMMLD OIFLILI (LPLGLITS).
(c) Append() BlFWwMEn_M), 6H 2 miemLl G&T&&LI LIeTLI(HE M.
(d) Extend() iswmaem edenL"ed 2 miijsemer G5i&& Tuples-6d LiLeTL(hHS M
10. SetA={3,6,9}, setB={1,3,9}. ereuflev, LietreumHLd Hiredletr OeuerfluS(h eTedTevT?
print(setA|setB)
(a) {3,6,9,1,3,9}(b) {3,9} (o) {1} (d) {1,3,6,9}
11. detreugpld 6mbg set BswedLm(b, Sewor(h set-HEh&H@ CUTGuTeT 2 MIL|S6T Brhigsers HM
WS G 2 MILIL|GHEDETILILD 2 6T6ML SIS
(a) sw&ETTer Goumum( (b) Gaumur
(c) Bla’ G (d) oL 0
12. ewugsmedr, Dictionary-6d SlmeiGamedser 61geurmed @i LiLi(hesleor meor
(a) = (b); (0)+ (d) :
@ | UGS -2
ST S5 NeTTESEHHGS eflemLwierf] (2 wall6eLevor)

1.
2.
3.

LIS SMeoll60 List 6T6dT MIT6D 6T60T 60T
List 2 giisemer LierGemmé@ auflnsuiled SmeodLpmes eTeleuT ) i emw)iE il
LedTauHLD 6mLISSHTET @Ml(Wemmuiled x 65T LG IL] 6T60T60T?
List1=[2,4,6[1,3,5]]
x=len(List1)
List-6or del ommid remove( ) bl&Fwm&a et GeumiLm(ba6r Wimsmex?
6@ Tuples n eTevoTennlG6mS 2 MIIL|SEHL6T 2 (HEUTHGISMESTET OSMLIfLIHED 6TSIS.

LIS STE0T60 set 6T60T MIT6V 6T60T60T?

ueH-@

SIeMm VT H G NS EHSHGSW eflemLwierf] (3 wdlleevor)

1.
2.
3.

List -gg efl @Loevmeor Tuples-60T [60T6MLOSEMEN 6T(LY SIS

Sort( ) umn AmIGMLIL 6T SIS.
1Nstreurmid GMlsmmuies Olaieflut( ereareor?

12 - SpId UGLIL SHevoflest] Sinflaliied @}
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list = [2**x for x in range(5)]

print(list)
4. del mmid clear( ) OFWMHEn MISBEHSES SemLGuiimer CaumLIT(hSHm6r 6T(hSHSHISSML (HL6IT eHl6T&HESS.
5. emUSSTeutleor set OFWIEOLIT(HSBEmEIT LIL1q1e0(Hss.
6. List opmid Dictionary &emLGuiwimeor GeumiLIm(haeiT WiTeme?

| UG I -

SIeM VT HG) NS EHSHGSW lemLwierf] (5 wlleeoor)

1.  List-6b e 2 miienu GailiLgmesment Lisv@eum el Wiremeu? OLIMBSSLOTE 61(hS SIS (hL6or
eSS,

2. range( )edr GBmE&ELD 6T6tT60r? 6T(hSSHISHTL_(HL6IT 66T ES.

3. Yetreoreomenr Tuple 6T6dT MM6D 6T60T60T? 6T(HeH SHIBSHML_(HL 60T eHl6TEH S,

4.  ussrefelerer LG set OlFWEOLIT(HEMET OILITHSSLOT6T 6T(hS SN (HHEHL 6T 66TSHES .
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&MM6SleoT GrhiTs &k &6iT

4L5LLU

@h& LUMLLILG Sl &MmmLIe0T, LOT6uoT 6T S6I

OuTheT GBHMEHE@ HTeOTHESST MHQUILDL HHSSHIHHHOTTEIL EeTHE L, OLMHET Db
LMHmIDd SiHINN Spweumsnml Lifib gl O TeiTEmS60.
OLSSHTEN6D  EETEHEG(PEHSBEMENTILLD, BILIMHETEHMETLD 2 (HaTSH@GmSL UMM Sipfleneul
BlLImIS60.

« BHHBEBHLEIT FalqlLl 60T G(PHEHEMET 2_(THEUTEESS6V,

BersHG(pmall LILETLI(GSS) enLSSTenfled Sés60men [HIe0SmEIT 6T(LPSHISH60.

d10.1 siapaid H

MUSSHTET 6(F OILM 6T GBMe@ Hreonss oomfl (Object Oriented Programming Language)
G, Bars@WasEdh (Class), AlummsTaEnD (Object) OLT®HeT GBI&EE HreonsssHer (Paalu
SIDEFLTGLD. BFH60T BTSSP LMHMID OLMmeTsefler Gam Lmpser, C++ Gam LmbhemeT R&5IHSELD.
Speormed C++ 2L 607 LIApo GuTE, mUSSTelled BeTSHEG(LP LMMID OLIMHETHEMET 2 (HEITEHGISGID,
fFweLLI(HSGIGID S erarfl g,

LIS STe0fl60 Ll (PSHEIL SL L 6mIoLIL| Fo MISHETTHS &b LPLIMEU E60TEH S (PEUTGSLD, BILITH6IT 6T6ITLIG)
Sreysseler L&) fEwedL(b OFLnEn M) LHMID STeisefler OSTGLILITELD, S6aTaaE (L orerLgI ALmmerler
QUITILILYH (template) Sp@LD.

OLTBHTCBTSHE HIeonasSSeTLLY OLMmeTSHT 6@ peisr amermi (instance) (Siedevgi)
Beara@ W W) (class variables) er6oTm SiewPSSLILIGD, MLUSSTEN0 DieneTSHSHIGL OLITHETSHETTELD.
(S GIBHML LTS, [HIedled LILETLI(HLD Sienesrd gl (P(LP 6Tevor LmMlaEnid “int” E60Té @ (peiledT BILITH6TT@LD.
SiBs Gumev SiemeTSHG) Snmisefler TPl EhHD string E 6@ Welledr OLIMHETTELD,

d10.2 @enéseeme aueIUNISHD

LSS Te0fl60, EETEHGS(emel AIMILIMISS “class” eTeregid SAmULE blamed LeTLI(GSSLILGEME).
661016 E60TE @ (WAL SH6vflSHS OILILIHL 6T (p&smmLieTerf] ( : ) smiLd BSmeuorT(h (LPLGLLD.

12 - SpId UGLI SHevoflenll Sinflefiiied
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asmLflwed
class class_name:
statement_1
statement_2

statement_n

BsG Y amIumliied, s mm (statement) ereorugl wrml SinfleliliuraGar, CaMboISHLIL
doMMTSGeuM, L SSTEBT Died6vg) OlFIMTa 0| IEDILMMILITSEIT EHESHEVMD, E60TSHE(PEHES6TE6T
QUEDILMISSLILGLD Lrrlsst Serés(w wrnlsst (Class variables) sTeirmid OlFWMEa MIS6T euflLPEDMEET
(methods) ereormid SiPSHSLILIGHD. BereEEW WLTMSET LMHNID eIfPmMST Caibg E6ure: @ eiler
2 mi'njsem (members) eTeuTLILI(BL. EeTSHES Wl 2 ML |EHmer EerTHEGelsT OLITHETSHET Di6dE0g)
ST M(HSHE6T EPELTSGR DieIGH60 GoueorhD. M SaTEHEESMme MmUSSTET [HIedled 6mIG
Beu6uoT (HLOM6DTITEYILD EUEMTLLINIESEVITLD.

TG 5515SM_0: BOTHG (g6 UDTWMISGSLD [HlTed
class Sample:
X,y =10, 20 # class variables

BGeo @M (HeTer Eeuré@& (L auemrLsmmuiled, “sample” ereTLig) E6oTa @ Weiller AT, &1 x
LDMMILD y 6T60r E(H LT ISH6TT 2_6iT6rmenT, ES60T OSHML_&& LFHIIL| (PemmBu 10 MWD 20 SpELD. & 6078 @S (eiledr
2 6@erm EuEDILIMISSLILIL (BT LIS ILEHEmET NMGASNGS ETEHGS (W66t BILIMHET DiedeVGI ST6iT NI
Bxemel.

d10.3 eun@eTsemaT 2_[BaUTSEGSE

BaTEGW 2 HATSSLILLL 6T Db E60TeH@EWeiledr OILIMHET Si6060g) ST6iT Mifh 2 (HEUTESESLILIL
Beueutr (LD, OILIMHEmET 2 HEUTHEGLD b (PMMSS “FTeiT MiHaITE:S60” (instantiation) eredT m) BILILIET.

asLflwied

Object_name = class_name( )

G- BTSSP FTETMI(HUTSSHE0, OFILMEn M GSnuTL oL L1 LIeTLIGS S
). DiFTeug), 6@ OLILITTET S SienL LIS @M 1S TeuTIqhHSBESLD.

d10.4 @eré®1p 2 nlLseT TGS H

BasGW 2 nlsmsT (SigTag Sarés@Ew LM Sioag afwomn (Aswmndem)) Lererfl
BFIWMN@S N EPEOLD DTS (LPLGLLLD.

asmLflied

Object_name . class_member
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TB58155M_0 10.1 : QUTs&GREmE UMTWMNISH NS0T 2 ML Lomf&enear
SATNGLD BlTed

class Sample:
#class variables
X,y =10, 20
S=Sample( ) # class instantiation
print("Value of x =", S.x)
print("Value of y =", S.y)
print("Value of x and y =", S.x+S.y)

cleuerflui®
Value of x = 10
Value of y = 20
S Value of x and y = 30 J

BBev 2 6iTer [Hmedled Eerrs@G(Wailledr LT sample Bere@GWaIM@&6TE6T, X LMMID y LOTANE6IT
WsmmBuw 10 wmMID 20 eTerm OHM_&s LHLILSHmeT EHS SIS ME). SbFH Eevor(h LomNEEnHD E6T&HE
LoTHlseT Sicdevg EeTs@Weiledr 2 mii| ommlseT (member variable) 16T )b SewYPSSILGHMGI. BbS
BTSSP FTTM(HATSS (Wmmuled SeTsEpalsT 2 M |HmeT iMIGASNES S T60TM OILIMH6IT
2 HAUTSSLILIL(beTaTg)l (PSHe0 @evor(h print SammiseT EeTsE(eler THleeTTer X LMMID y 6T
ALIL|semer HFLHA MG HwL& print N Srevor(h SerSH@S (P LoTHlsemTer X LMMID y LI erfler
do L (bS Opmenammil SFAHEmG).

d10.5 Benédw auflpennaer —

MUSSTENd STS@Gl OFmsan SDiedeg ey STHMrenT OFumss mimeiGuTed
RS HHSTMID, 60 i Ceumum(h 2_6men gl E TG auPWsmMUTET (LPSHED 6L SHevoriqliLing self
ore0r &5 Gaueor(hd. auflpmmEmeT SmPHGLD CUTE BB M HusSE LHmL S
BGamauisdene. mLSST6T STeTmeEGn B5NE LSLImL ILPHIGLD. aIflLpsmmuiled SieTL|HEsHemerT 61(hS S
BlsmeTemma GUITSID, (P60 SiemmHauns self ausmrumiaiinL. Gausur(hd, aiflpsmm 68T 6 SieTL|Hmey
aMs MUMGSILLLTD Dig @reorh e marns abhSHHe Osmemend. Sigraug, self wHmLD
EUEDIILIMISBSLILIL L. SI6TL|(TH.

Bar&EWaMGT LT Msamer Simleflé L ALIMW &, euLflLPEDMEET (LP6ITOI6UTTL L T8 36078 @ (peiiledr

BT oMmId Ljserfl(.) OlFwWM@S MemiLd tssmevor(h &% Geueuor(bLD.
O
/) &oliy
B 618 @ (eillet 2 enGer UEDIILIMIESLILI(HLD doNMISH61T (LPEDMLLITS

2 6TG6MEMLILIL LGS Ceueur(hLD,

12 - SpId UGLI SHevoflenll Sinflefiiied
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TB58155M_0 10.2 : @arsE (gemaull LIeTUBSSH MSSHD WHMID FIsifl
L FHLIOLIET0T M 600TSH SHetOTHS(BLD HlTeD.

class Student:

markl, mark2, mark3 = 45, 91, 71 #class variable

def process(self): #class method
sum = Student.markl + Student.mark2 + Student.mark3
avg = sum/3

print("Total Marks =", sum)
print("Average Marks =", avg)
return

S=Student()

S.process
P 0 J

BGev 2_6Tem HlTedled E6THG(P UMILMISSLILLLLT6IT S 6T60TM OILIMHET 2 (HEUTSSBLILIL (HTET ).
S.process( ) stedrm Samm) GaHemeuiLiment OleerfluTL smL L1 OlLIMIEISMSTE OFILINE MIEDEN DiDLPSHS MG,

markl, mark2 wmmib mark3 Spdu epeirm wrMsefler L] WaomGW 45, 91, 71 ereor
SiNflefl&ELILLBeTeng). process() sTaTsnId eulflsmm self SiermLheL6dT eueDILIMIEGSLILL (H6T6T S, ST,
6Th LA IEmLILD S LiGLmagledsmev. process afsmm WSH606d Bers@E (W miseflsr wglimL
do L (b&mgl. Sum 66T m Lomplufled eflemL_smiwg GaFilddma), Frnaflamius Senrsa b SmeTissing.

BLo@ev 2_61Ter Hlredledr Lig, LNedTeumHLD euerfluT(h G medr mid.

® eeueflui® ®
Total Marks = 207

Average Marks = 69.0

a@ss&sML@ 10.3: @arsgyeneall ULOTUGSS &TESSLIULL 66w
@DepDLLEDL b BrLenLLiLenL eretorevorn eredrm CandlHg S1FAGL Hlired

class Odd_Even:
even =0 #class varaiable
def check(self, num):
if num%2==0:
print(num," is Even number")
else:
print(num," is Odd number")
n=0dd_Even()
x = int(input("Enter a value: "))
n.check(x)
855 Hrmeo SsH@SLD GUIT &) emLIGS ST, LT 0am(bh&H@ELD dlismL 2 emefLmaL flumm),
Sieng IP(PMMES eI, OLMBST epevld SHlLMT&HES MG
eleueflui® 1
Enter a value: 4
4 is Even number

ceueflui@ 2
Enter a value: 5
\_ 5 is Odd number J

-@Z} LIS STET E 60T &G (PSS LoMMID OLIMHETSH6I
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(-l 10.6 emussneofled Spdbdser LHMID APliser 5

6 SeSHS(eiledT FTedTmiH LIIETUTLGME eHLOILTWE Sphsd eeraid Smlig Ogwmnes m)
FremmaGa SWasLILIGS NG mLSSTeNs, “init” eerenid fmiL OFLNEn 1) D& OlFLOLGS DG,
88 B mL SigsSEmed (Under Score) OSMLrhieh @i enL Silg&eEmeIL6oT (igil Geueuor(hLb.

8hs OFwmsam arsmrenr OFwmse memert GuTed  BFWEOLGHD. SpeoTTed  BILIMH6IT
2 HEUTSESLILIL L 63T HTeoTTSHGe ESSBLILIHLD, &b e OFILIMEa 6mMm Si6rMLHE®EmL BT Siebe0g)
B 6060mLB6VIT EUEMTILIMSHESEVITLD.

__init__ euflpsmmuiletr (Spéed) LT gleugeud
def _init__ (self, [args........ ik

<statements>

| oG858 6 10. 4: ShéHew eferéeid Hied

class Sample:
def __init__ (self, num):
print("Constructor of class Sample...")
self num=num

print("The value is :", num)

S=Sample(10) J

-

>

BGBev 2 66 BerE@GW “‘Sample’, “num” eT6TERID BT 6(H H6MLHEUL 6T Folql ShSMILE
Bz mevoT(heTeTS. SHé QUSSLILIGD CuTg Peed “print” samm, “Constructor of class Sample...”
TeTLIENS AHFLGHD. LING, B&SHEES @ILLILGD WL self.num o BHSSILGHMG. SN,
STHSSILL L. FTSHSIL 60T iy L wHmLd HFHGHMG. S eTeorm OlLMmeT 10 ereorm OlLotinwimest
SieMYHEUL 6T 2 HETSSLILIGHID G GoGev 2 6o Dyéa HmeTTaGa GidaLILIHLD, LeramHd Aareflutl
SenL_SHEMG).

Constructor of class Sample...
The value is : 10

pSEUTNeT 2 6TGET EuEDILMIGSLILIGL E6THES W TMLmeT ), S6rd@S(ailed 2 hHaum&aeLILI(bHD
Bmm6Tas6iTletr 6T600T600 S 6MmEBEMLLIS 61EHT6VOTLY(HEELD:

12 - SpId UGLI SHevoflenll Sinflefiiied
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a@5&SSMLG 10.5 : 2 ([(HeUnsSLLULL  QUNIHETSHET60T 6T 600T600f] &6 & 6L
61&MeTuT) (HHGW eTsE (R wnlemw eleréGo Hired

class Sample:
num=0

S1=Sample(15)
S2=Sample(35)
9 S3=Sample(45)

def __init__(self, var):
Sample.num+=1

self.var=var

print("The object value is = ", var)
print("The count of object created =", Sample.num)

J

BGev 2 6merm HiTedled, num eTeTERID BTSSP TMmeTg Sample  eTeTERID & 6vréE (eil6dr
eLPEOT m)] BILIT[HETEHEHL60T LISTILIGSHMS. &l6d 0 e160Tm OSTL 55 LIHLIL| BHSSLILL (b, 66I016M(H (LPEHMLLLD
BluT@meT 2 HAMSSLILGD Gurg num er L 1 JFsfeEsILbHHNG. DiDOTSSILI OLMHETSHEHLD
rflenl LETISTEL 6 uTmefled num rMuied AsWtLEGD WTHmTETE WHM 9N AummeTsefled
Wrdluediugmev, eTaimLd bleuafluf(h SlemL_S@LD.

® aeueflui®

The object value is
The count of object created
The object value is
The count of object created
The object value is

The count of object created

15
1
35
2
45
3

GMILLY: Beré@& (W rmlumerg C++60 2 6Tar Static MBI RS5SSHTESILD.

BarsEG(Wailed 2 aursslLlL Blummefler LweTUT®h (PYeusHE b Gumrg g ererspid
fAm'y OFWwn&a m SrermsGa SUEsLILGL. &g EHHG Wreuargl. musSsrefled, _ del ()
flFwmEnm) SiPLfwimes’ LweTUbHSS LGS DS,
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IGI'(B,&)Q]&»&I‘I‘I'_G 10.6 : __del__() suflpemmemnwi ellend Lo Hlimed

class Sample:
num=0
def __init__(self, var):
Sample.num+=1
self.var=var
print("The object value is = ", var)
print("The value of class variable is= ", Sample.num)
def __ del__(self):
Sample.num-=1
print("Object with value %d is exit from the scope"%self.var)
S1=Sample(15)
S2=Sample(35)
L S3=Sample(45) J

[-| 10.7 Public opmyd Private smey 2 _miliy &6 5

BersG(Weiletr 2 61C6m euemILMISSLILIGD TN AsTLTHemeowns public T &L, EHS
rflssmer Lsitefl OFLm@M(.) LweTUhSSH Hliredled 6mic Geucuor(HLOMETTEID ism)is60mD, E L emL
SDiYEEMEM6 (LPEITOIETITL L T BSMeToTL LM private Sbh@L. &b LomMisemer Eerd @ (peailer 2 6TGer
1oL (HLD STEIT i) (LPIGLLILD.

Ier(B{r,gjéaaarrL(B 10.7 : private womuo public wnii&ener eflené&@d Hlired

class Sample:
def __init_ (self, nl1, n2):
self.nl=nl
self. n2=n2
def display(self):
print("Class variable 1 =", self.n1)
print("Class variable 2 =", self.__n2)
S=Sample(12, 14)

S.display()
print("Value 1 =", S.n1)
S print("Value 2 =",S.__n2) J

BBev 2 sier Hiredled nl MWD n2 eTear Eevor(h BTHGS W LTMISH6T AMellSSILL (HTergl. nl
ereoTLgl  public wmfl n2 eredrug Private )l Sy@. Display () 2 mi'n) Aswmes m &5 e
LTNEBEHSHGSD SIQIILILLCL W ILEHmeTs ST iliLgnaTs eI nISSLILL (HeTer ).

Beare@ (W Wl n2 private s EMHbSELTSMID E6uré @ (PefletT 2 6TG6IT 2_6T6T print FoMHMISET
feummismors nl womd n2 wrisefler wELEmaTs sraorissingl. aflsrermm, &b Hiresled
Bears@(eier 2 6166 aumMUMSGSILLL aflpmmuilstT epsod n2 HPSSLILL(HETETSI. bevTmeD,
B &G (el tsusfluied Emib I n2 efletr ML Sigm)s WLMESSMe0 LilsnLp OlFGlemie SHmeurLild@Lb.
erfleoTedT MM6D private M6 E6uTd @ Welletr Meuerfluiied E BB SiswIs (WIGLIT ).
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eeueflui(®
Class variable 1 = 12

Class variable 2 = 14
Value 1 = 12

Traceback (most recent call last):
File "D:/Python/Class-Test-04.py", line 12, in <module>
print("Value 2 =", S.__n2)

AttributeError: 'Sample’ object has no attribute '__n2'

(.|10.8 BersE (R HMID auneT Spéweunenm elers@o Sl Hirevser 'j

I Bired 1: UL S&ledr LTLiemLLID, SDHMETENEUU|D HETOTSHE(BLD DLSSTE HITeme 6T(RFIS.

class Circle:
pi=3.14
def __init__ (self,radius):
self.radius=radius
def area(self):
return Circle.pi*(self.radius**2)
def circumference(self):
@ return 2*Circle.pi*self.radius &
r=int(input("Enter Radius: "))
C=Circle(r)
print("The Area =",C.area())
print("The Circumference =", C.circumference())

eeuaflui®
Enter Radius: 5
The Area = 78.5
_ The Circumference = 31.400000000000002 J

LIS STET E 60T &G (PSS LoMMID OLIMHETSH6I
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15lreb 2: 2_edrenyemL L Lietelfl [HTeVSSH60 2_6iten LiSSHSmibenar LiFley
6&Igl, LsSSmisafledr LI ulene ST B enUSSTer Hreme 6r(p5Is

class Library:
def __init_ (self):
self.bookname=
self.author=""

def getdata(self):

self.bookname = input("Enter Name of the Book: ")
self.author = input("Enter Author of the Book: ")

def display(self):
print("Name of the Book: ",self.bookname)
print("Author of the Book: ",self.author)
print(“\n”)

book=[] #empty list
ch="'y
while(ch=="'):
print("1. Add New Book \n 2.Display Books")
resp = int(input("Enter your choice : "))
if(resp==1):
L=Library()
L.getdata()
book.append(L)
elif(resp==2):
for x in book:
x.display()
else:
print("Invalid input....")
ch = input("Do you want continue....")

eeueflui(®:

1. Add New Book

2.Display Books

Enter your choice : 1

Enter Name of the Book: Programming in C++
Enter Author of the Book: K. Kannan

Do you want continue....y

1. Add New Book

2.Display Books

Enter your choice : 1

Enter Name of the Book: Learn Python

Enter Author of the Book: V.G.Ramakrishnan

Do you want continue....y

12 - SpId UGLI SHevoflenll Sinflefiiied
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1. Add New Book

2.Display Books

Enter your choice : 1

Enter Name of the Book: Advanced Python
Enter Author of the Book: Dr. Vidhya

Do you want continue....y

1. Add New Book

2.Display Books

Enter your choice : 1

Enter Name of the Book: Working with OpenOffice
Enter Author of the Book: N.V.Gowrisankar
Do you want continue....y

1. Add New Book

2.Display Books

Enter your choice : 1

Enter Name of the Book: Data Structure
Enter Author of the Book: K.Lenin

Do you want continue....y

1. Add New Book

2.Display Books

Enter your choice : 1

Enter Name of the Book: An Introduction to Database System
Enter Author of the Book: R.Sreenivasan
Do you want continue....y

1. Add New Book

2.Display Books

Enter your choice : 2

Name of the Book: Programming in C++
Author of the Book: K. Kannan

Name of the Book: Learn Python
Author of the Book: V.G.Ramakrishnan

Name of the Book: Advanced Python
Author of the Book: Dr. Vidhya

Name of the Book: Working with OpenOffice
Author of the Book: N.V.Gowrisankar

Name of the Book: Data Structure
Author of the Book: K.Lenin

Name of the Book: An Introduction to Database System
Author of the Book: R.Sreenivasan

Do you want continue....n

LIS STET E 60T &G (PSS LoMMID OLIMHETSH6I
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Bimed 3: sTSHems 2 enafnsll aUDMI, FHled eTdHement aLfll eT(pSaISHs6r, Ariwl
eT(R5GIH&6T, 2 Wl (RSHsIH6T, AIIOWI(RS5SIS6T DN SewLeeuaflser 2 _aTemsor
6T60TM)] SEVUTL MWD ewLISSHTET [HTemey 6T(R&I%.

class String:
def __init__ (self):

self.uppercase=0
self.lowercase=0
self.vowels=0
self.consonants=0
self.spaces=0
self.string=""

def getstr(self):
self.string=str(input("Enter a String: "))
def count_upper(self):

for ch in self.string:
if (ch.isupper()):
self.uppercase+=1

def count_lower(self):
for ch in self.string:
if (ch.islower()):
(O] self.lowercase+=1 @

def count_vowels(self):
for ch in self.string:
if (chin ('A','a, "¢, 'E, i, T, '0','O', 'u','U")):
self.vowels+=1
def count_consonants(self):
for ch in self.string:
if (chnotin ('A',"a','e",'E", 1, T, '0, 'O’ 'u’,'U")):
self.consonants+=1
def count_space(self):
for ch in self.string:
if (ch==""):

self.spaces+=1

def execute(self):
self.count_upper()
self.count_lower()
self.count_vowels()

self.count_consonants()
self.count_space() J

N
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I def display(self):
print("The given string contains...")

print("%d Uppercase letters"%self.uppercase)
print("%d Lowercase letters"%self.lowercase)
print("%d Vowels"%self.vowels)
print("%d Consonants"%self.consonants)
print("%d Spaces"%self.spaces)

S = String()

S.getstr()

S.execute()

S.display()

eeuaflui®
Enter a String:Welcome To Learn Computer Science
The given string contains...
5 Uppercase letters
24 Lowercase letters
12 Vowels
17 Consonants

3S
L paces J

[HiTed 4: OLINIHLSHEMETLLD, iFH60T 58 eflenevenwid Cailsseyb, CailsasUiuLrL
eungLeemer Slewguied Gzmeormeyd 6w Geuetor(Bo. SILIGUNEH DieDETHE
OUNBLSEmEMLLD SeTeysemer 2 eteiLns eupm Smniduied elemeoliuliquicnen
S15F([BID ewUSSTeT [FlTed QEITEmD 6T(REIS.

class MyStore:
__prod_code=[]
__prod_name=(]
__cost_price=[]
__prod_quant=(]
def getdata(self):
self.p = int(input("Enter no. of products you need to store: "))
for x in range(self.p):
self.__prod_code.append(int(input("Enter Product Code: ")))
self. _prod_name.append(str(input("Enter Product Name: ")))
self.__cost_price.append(int(input("Enter Cost price: ")))

_ J
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def display(self):
print("Stock in Stores")
Print ("= mm e ")
print("Product Code \t Product Name \t Cost Price")
Print("----mmm e ")

for x in range(self.p):

print(self.__prod_code[x], "\t\t", self.__prod_name[x], "\t\t", self.__
cost_price[x])

PrANt (- mm ")
def print_bill(self):
total_price =0
for x in range(self.p):
q=int(input("Enter the quantify for the product code %d : "%self.__

prod_code[x]))

self.__prod_quant.append(q)

total_price = total_price +self.__cost_price[x]*self._ prod_quant[x]

print(" Invoice Receipt ")

Print (- mmm ")

print("Product Code\t Product Name\t Cost Price\t Quantity \t Total
Amount")

PrANt (- m oo ")

for x in range(self.p):
print(self.__prod_code[x], "\t\t", self.__prod_name[x], "\t\t",
self.__cost_price[x], "\t\t", self.__prod_quant[x], "\t\t",
self.__prod_quant[x]*self.__ cost_price[x])

Total Amount =", total_price)
S=MyStore()

S.getdata()

S.display()

S.print_bill() )

12 - SpId UGLI SHevoflenll Sinflefiiied
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eleuerflui(®:
Enter no. of products you need to store: 5
Enter Product Code: 101
Enter Product Name: Product-A
Enter Cost price: 25
Enter Product Code: 201
Enter Product Name: Product-B
Enter Cost price: 35
Enter Product Code: 301
Enter Product Name: Product-C
Enter Cost price: 35
Enter Product Code: 401
Enter Product Name: Product-D
Enter Cost price: 50
Enter Product Code: 501
Enter Product Name: Product-E
Enter Cost price: 120

Stock in Stores

Product Code Product Name Cost Price
101 Product-A 25
201 Product-B 35
301 Product-C 35
401 Product-D 50
501 Product-E 120

LIS STET E 60T &G (PSS LoMMID OLIMHETSH6I
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Enter the quantify for the product code 101 :
Enter the quantify for the product code 201 :
Enter the quantify for the product code 301 :
Enter the quantify for the product code 401 :
Enter the quantify for the product code 501 :

10
15
10
20
10

Invoice Receipt

Product Code Product Name Cost Price Quantity Total Amount

101 Product-A 25 10 250
201 Product-B 35 15 525
301 Product-C 35 10 350
401 Product-D 50 20 1000
501 Product-E 120 10 1200

FlemeoraleL QBMETS *

OLISSHTET 63(F OLIMHET GBHMEE Hreonde OlomLp Sh@ELb.

BUTHEGWSSEHD, OUTHETHEHD 6Ourmer GCBreHG HreonsssSler (P&
SILDETRIGETTSLD,

USSHTeled, class ereoTepId  FplE  Oamedsmeoll LWTL(GSS SeTSHGW
QDL MISSLILIL (66T G-

BIEGUWEGHT  aMIUMSGSILGD  rMEeT, S6aTSEEGL  LmlEsT  6TereD
BFILMEn MISHET LD MEST 6T6UTEUD DMLPSSLILIGSEMS.

6(H BILITHEM6T 2 (HEUTSGSLD OIFIIOPEHMEBIL & TE0T M)I(HEUMTEHESH6D  GTEOTLILI(HLD.

6(H BTG (WPeNledT FTeOTMI(H LILGTLIM IGME 6UHLD LTS Shéd eTerenid AmiiE
fswMEa 1), HTeTTeCo SISSLILIGSAMS.

BearsG(Walsd 2 marssiulL fummefler LweTuTh (PYausE aumn Curgl i
eTeTenID AMLI| OFWMEn 1) HTeoTTEBGe SWSSLILIHLD,

USSTeofled,  del () Oawmsa m Siflnfiwmsest LwerLbSSUILGS mE).

S emL SiSENlemeot (PeTOlGITTL L & BlabmenorL Lompilesei private OTIIE6T ShELD.
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l. BTG Wmell LeTLbHSS) wreTauiserfler OLwT mmId & IbLetTsement L g isors CFil& g
Blom& S LS IOLIETEN6mT SHIEFF(HLD MLISSHTEIT [HITM6 6T (LI

BersHGWemalll LIWETLGSS (peCasmenTSHSlem epeirml Lissmisaflar Siatene 2 erafLmasl OlLmM)
LTLILISTEmEUES &600TLMILILD 6LIGSHTEIT [HlT6meD 6T(LHSIS.

3.  @newr(h smmisefler SieTeme LSS, Sreorless, sal L MM SLHS 2 SHaUb LILIGUIED Wemm
(Menu driven ) [5lrémev er(p&is.

o wHIIE

A

| UGS -

sflwunesr eflenwLenw CoIHOSB S 6T(Q8IS (1 w&llieevor)

1.  MetTeumeuetTUMMIET 6T6m6U OILIMHET CHTSHE [HIEOMSHSHSHSEM (PEHEIL SIDEFLD SphELD?

(1) Sp&H HMID BeTEGS W (&) Sps&& LHMID BlLIMHET
(&) 8@ LHMID BLImwHsT () Sp&e MHMID S
2. BarsG(peilsr 2 6GaT euemILMISSLILIGD OlFWM&a 1) 6T&):
(&) O5WMHe_N) (&p) s
(&) oo () 19l
3. BaTsGW 2-MIILS6T 6bhs OFwmn@mMuiler epeod SiemmisILbemEI?
(&) & (&) .
(&) # (FF) %
4. BummeT 2 HAUTSSLILIGD CUT) STerTaGa SWSSLILIGHD OFWMNEn 1) TSI
(1) __object__() (&) _del__()
(&) __func_ () (FF) __init_ ()
5. private @evré@ W TMluiledr (pedroleoTmL (b 6Tl
(&) _ () &&
(&) ## (FF) **

6. Letreurmld euiflpsmmaserfled 67 S Mumsst LiweTLI(bE m&?
(&) __init__() (&) __dest_ ()
(&) _rem_ () (FF) __del_ ()

LIS STET E 60T &G (PSS LoMMID OLIMHETSH6I
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7.  NeTeuheNETRIMMIET 6ThS S6ard @ Smlefiii] ifliimeot g?
(&) class class_name (&) class class_name<>

(&) class class_name: () class class_name] ]

8.  etreumid Mlimedlesr bleuerfluT(h eredrenT?
class Student:
def __init__(self, name):
self.name=name

print(self.name)

S=Student(“Tamil”)

(&) Error (&%) Tamil
(®) name () self
9. LetTeurheuEOTEIMMIET 6T S private Eem& @ LINI?
(&1) __num (&) ##num
(&) $$num (FF) &&num
10. 6LIMHEMET 2_HEUTEGSLD SO, 6T Sl:
(&) Sised (<) iy
(&) LI INHS 60 (FF) &M6DT(HMIQITSEH60
® | UGS -2

SIeMm6UTHG N6eTTEHSHEHSHGSW elemLwier]
1. @6 (L 6T60T M6V 6T63T60T?
2. SMETMIHEUTSEE:ED 6T60TMTED 6T60T60T?
3. etreunid Blmedleor BleuerfluT(h eredrenr?
class Sample:
_ num=10
def disp(self):
print(self.__num)
S=Sample()
S.disp()
print(S.__num)
4.  mUSSTeN6D ShESemILI 6T6UEUT N) 2 (HEUTSHGSEUMILI?

5. SiPnufesr Gprasid ereoreor?
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ST S5 NeTTSHSHEHHGSL eflemLwierf] (3 walleevor)
1. ST&EGW 2 MILILIGEIT 6T63TMIT6D 6T60T60T? i GH6MmETT GTEIENT )] QUSHTLLMILILIMTLI?

2. @uewr(h private EeTSHGS W LOTSEHL 60T, suflpsmemiL LILGTLI(GSH &a L (hS Bgmemes sum i&HiD
B TS G (LML EIEDIILINSSHEULD.

3. BsmbsssinlL tseflufsnL tium Lsremid Hiredled 2 6T LmLPES6mENT SHiTeurss.
class Fruits:
def __init__ (self, f1, £2):
self.f1=f1
self.2=f2
def display(self):
print("Fruit 1 = %s, Fruit 2 = %s" %(self.f1, self.f2))
F = Fruits ('Apple’, 'Mango')

del Edisplay
Edisplay()
eeuaflui®
Fruit 1 = Apple, Fruit 2 = Mango
® 4.  YetreumLd Miredledr OleuerfluT(h eredrenr? ®

class Greeting:
def __init__(self, name):
self.  name = name
def display(self):
print("Good Morning ", self.__name)
obj=Greeting('Bindu Madhavan')
obj.display()
5.  mUSSTETled b MMID P INSED6T 6TeeIT M) EIEDILMILILITLI?

| UGS -

ST S5 NeTTSHSEHSHGSL eflemLwierf] (5 wll6eLevor)

1. eWa urmLsemer (stationary) Gaies Sievevg HHGD LILIGUID (M HIT6D 660T6emM 6T(LOSISH.
BlurpLserfledr BT LMD Limevor_-smil 63k dictionary -ufled GaLils e Geuevor(hid.
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1. https://docs.python.org/3/tutorial/index.html

2. https://www.techbeamers.com/python-tutorial-step-by-step/#tutorial-list

3. Python programming using problem solving approach — Reema Thareja — Oxford University press.
4.

Python Crash Course — Eric Matthes — No starch press, San Francisco.
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&M M6SletT BrhITé & il & 6iT
@ns UuTLIuGSmw SOHMII6T  LOTEsTITSH6T
LedTeuREuETTRIMEm M i ilb &l OIBTETEUMTEE6IT
STRISETD LHMID 2 MAFDE SHIAISETLD
LML S(HS SITHEBSH6T
SIISHTSSl6T LIOGRIN) S0 MISH6T
SrelH6r rdiflaserfler aenasser

9 meBlemeoudedT IEnEHS6IT

2 melemen @wmaesiisddle (relational
algebera) &S IMHEB®6T

(-l AV (P& —
SISHETD  eTe0TLG  6(H  &bevvflevfl

SemioliTed b &) LlstTeorem) (pemmudled ALmIILIL
GG &LILI(HE6TM
RURIGLGSSLILL L faraLy NG D)
“SHIIGHETLD” eTeoTLig DBMS, SIeiser SismLoli

Sireaeilesr

SI6060V) HITEUS6TSHGIL 60T OIGHTLTL|MLLLI LIl I6dTLIT(H
Gurermamenm  GSUIILed  LweTUhE S
B a5 eSSl G 9 gitenm BB HHIESIL
2 me|Blemeoudedr SHIIEmTLONG, SIIBETD 6T60TMm
flgmed  SHIQIGETD  WHMID  SISNTHMSHE
MBITEHASMGL Lwerubd,. DBMS  Spdlu
SrersoLd GO L LweTUGHAMG. 6
uetefluiled a@lumm UHCub ETOTUG R
SIRISEITLDTELD, &&60, OLILTH6T Sisbmauflenguied
auflenaILbSSL LI (HeTereor, Lo&aS6T 55 LpaldEssmer
LRl OFi SMoISSHeHbHS SIaISHehIG6T
urell eumHESledT meT. EhiIG BT LlTeoTsm) SMihS
Grusmevas6ifled S6u6uTd H5-6)IS GIGAMLD.

d11.1 sme—

umLw 11

V
SI6YFH6T &(IHSS|([HSSH6I

FIel, GhIOTEH TWSS, 2600, QMISMS
166V G 6T600T 60T TEHBEUT EYHES (LPIGLLLD.

T(hSH&ISSM(H : 600006, DPI evemnasid, SCERT,
Bl oTsmenT, SV SFmemev

d11.2 sseued —

SHEHEUD  6TTLG  QIGEIEDLOSSBLILIL L
FHINTGSL, &8 Frasmet e @I S5555
aufludled LTSS iDL SHHME).

TS EIGSM_(H

SCERT

&eoanTfl &memev

DPI auermssLo

blaeorement 600006

GGev OB (h&bSBLILL (heTerm
ThSHEHIGHMLIGED SHIEUEET, STMM UMTHEMSHEET
LMMILD eTevoT SH61fl6oT STSHIITSH
BammmweflsSma). eTeufleID SITCUT6ET &),

fsweLbGSsILL(H, Sl Cn'(h  wHmi
augeemeEILGD  Oumwal, Sig  SCERT
HmieuerSer OSMLITL| (pesauflemits LMl 6w
STSHB(PETET SHHEUEHEM6T H(HE M,

d11.3 speysend —

SHITCIS6ITLD 6T60TLIG] SHIT6SHEMENT 6T6TIemLOUITES
s, Hiodss, UsII6HsE — &aigul,
syl Sreisefler — &emehdLmELD,
SIeISH6NLD, Srasemer Cails@D CrreassCan(d
BlLoedTBILIMH6IT D6V G
S(eilLj6Term G.

EUGDTOILIT(H6mENT

11.4 Freysen GLoevmesoremLD
sismwliy (DBMS-DataBase
Management System )

36 6T6OTLIG) SeooflLeLImpiludled DBMS 6T6OTLIG) BT6SH6NTHIGEMET
GallsEIL L. SIQLmLS SIETDISGSOTTESILD. 2 (HEUTES, EIEDIILINIGS MHNID MSILTEHSNES
12 - Splb UL SHevhlenh Sipflesiiied
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SIIASHTN 6 OLOGTOILTHETTSD. &g Sreisemen eeflenowrs CsleHs, AFLOLGSS LMHMILD
uGLUmie] Ggiw LweTisHmer diaidssHng. DBMS, 2 hans@sHe GuTeaTm L SIaSTSHmS
Gousmevsemen OlFIISHBTET BmLWSD (1) Smelow aYni@Eng. DBMS srasemsensd
I UTSISTLIMLILLD eIPhiGHNg. &g, Lo Lweriser 2 e6rer Hameouled Smel [HemeosseimenLosmiLiLD

ugmoflsama).

® [ ||

DBMS QweiTeLn b ehée 1B SH&I&SM_B&eT : Foxpro, dbase.

11.4.1 soeysen Geonesorento SiemLoLidledr LievorLilwiebL&eir

1. i’ L euemevorserfled GaLilédasLriLL L
STEYSET

2. emasemio (Chemeusds
AFH BLOMEOTEUNEMM) & DM HH6D

3. sueyserler Hlemevsse0remLn
4. U6 LIWEDTI&ET DHMID 5
T SHEM60 SpFIfSHFH60

5. efleoreusd womfl

6. UMZHISMLIL

7. DBMS urfleuir 36me0r & emerr
255560

‘ ‘ Chapter 11.indd 193

SIISETSE60, e STLIBILIT(LGID Grmquins
CaisBAILIHRS606mED, S6) S SHI\6oT 2 enGer
2 HAITSSLILIL (heTer I L_auemesoTuien SHIRUSHET
GBI HEBELD, SILL_AID6UT SHEH B S &6mL_Gui
2 mejsemer gMLbSS DBMS Siggiodléding. &8 Sraismenr
GoayId DTS (LPETETSHTSHAILD, OSTLILEDLLISTSHEID
SOSE MG,

e 6T 2_606L RIGtTAIL (habaTletr allsmen LGHAID GHmMe), b6oTITeV
WHEMSIL STevmiaserlled aueiTaIL (HaB6IT LilSaILD 6l6med 2 LLITTH&H6me,
SHOBILTED FHIRISHMHH60 2 6Ter CHemauimm SHre e oIl
Hazoons SmHbDHE. Weormed DBMS srasemer 1fGHmEnio
Swev Hemevsmwill NeTum CHeaUUMM HIEUSET LO6wT(HLD
SLDOLNEImSS GDNES NG,

fsmiFSns g isasiu@n wnmio urmoflésiubn Gog
grefleor (Live data) Memeogserenosmwl LTmLFLLG 6
gaumeons  LIMID, Speormed DBMS  gremsGa  Sieng
OSILITEHS WS,

DBMS ue uwenisemer eGr Ghrssled s Smefler L&
Gouemev  (Breumemenl LGIIISSHe0, OFHSIO0, BH@SH60)
Bz SISHSHH MG, SHULIDID Seiledr Hemeosse0renioL]
ugmoflienu snSIMTEHES ME).

DBMS 6 eterfliLi efil6urensd G1Lom LH6mIL LILIEBT(H &S LULPHIG S M S,
SmILETUGSE — SISSMSSOEHS — SIISMmET
ereflemowinsg Oumeld, GoIsHsaID, BEHSHD, LSILILISHID
(PIuyLD.,

DBMS, srefler ungismiomy  Saefllsgs Osreréng.
SBRESMILNN WIS SH606D Bmha SISEHHS
LTSISMIML QPRGNS apsSsorer DBMSeb, LisdGaim)
SIS NISHHTET HEDIDSULIL 63T LILIEOT] SH600T @S SHEM6N [HITLD
2 [(HEUTES(LPLGILILD, EG&H6mevTLI LILIGITLI(HS S LILIEOT]T i 600 SH6m60
&L (HUIL(HSH BLOPEMLLL SHT6ISHEMEI 6T6IfmLOLLITE LIT SISTSH Sl
BISBMEITEN (LPLQLLILD,

88 Mo 265 LwaTLUThHSeT SIel eHmLILITL 6L
maILITeT WMMID Hieueles HmD i@ISHsHng. SniG

uebflurssid (mutithreading) effifleuma LweTLGHS MG

SISO SH(HSHSHIHEBSH6T
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11.4.2 DBMS-et7 flemm&er
«  Lwestum” (b Hrebdemenl LNfl& 560
- sraiirdasmer (Duplication) Sisbeog)
S16) LODHMILS (SH6DMSBHE0

«  cfleoteued Blomflemii’s LTSS SHiTeme
eTerflemLoiLImes S\LDLIL BlLIMIgH6D

- Smme 2 HamSEGL  GpUd ML
LTS SHmes GmmSS60

11.4.3 DBMS-601 8nmise6iT

FIeSH6T  Geomeoremld  SiemioLiL
(DBMYS) dedTeupd MBS  SoMIHETTES
A& &I (beTeT .

1. QUETOIIMH6IT

2, BILOGITBILIT(R6IT

3. Se

1, QLD ME6ITIOSLLIEOLPED MEB6IT

5, SISO Siem)H60 OO LIlSH6T

NP MSET /
SII6S6T OFILIMEa MISH6T
1) SH6D

BlomLpl

DBMS &a_missit

UL 11.1

1. euedTEILIMH6IT: SHevoflenfl, auetTal(h, HIEISSHTET
2 eierf (b/Oleueflui(h STHEMBISHT LMMID SIDEUSF
GaLiléssL Liwedr(hid Geum) LITEMHISET

2. QILDEOTEILIM(H6IT: Sie6UT HEMSLLILD &L (hLUILI(HS SHID
Bl pédwomer Hredlerr gam Sp@b. DBMS

BILD6DT BILIT(H61TIT 60T Gl HI6USHH6IT 1) SH6D
fomflsemer  yflbg — Osmeter  mmD
B SHSHSHMSBTET HI6)HSH6IT Sl L 06T HEm6I H[I6D
BLWTES HSS aMiibSE.

3. suey: &8 DBMS & eugeismloliligmseimer
alemb @b, DBMS snausemer Gadléamal,
LITL(HS SH6UD 2 HauTSSLILGE M.

4. auflpemmseT /| FWWPMDEHET: S g
STUSSET
LWIETLI(hSSIQISMEBTENT BILITHIEUTEOT SHL L DETEH6I
G, Sigreg, DBMS o Bimeise,
FressHemmssiler 198 ehssHmen (Backups)
BTesSHH60, DiMdBemad SHWMTSHHe0 GLIT6T meme
@D

5. FIesHHeT EMSHD 6IoMPlser: Seme
SIUSHTHHD  CoUlSHILLL  SHI6IS6T
AWGD0, BoISPED, LSS0 LHYID
BE@He0 GUITETN &L L 6mETSHemeN 61(PSISNES
LII63TLI(HLD BILOMLPIEE6T Sp@LD.

(BLD6VITEVTTEMLD SiemLoLIEmL

d11.5 sreysser sLLemioly—

6(H i L auemevoruuiled 2_eTerr OGS |smL LI
sre@efler  ww 05TGLUCL S L aiemevor
ereoTLL(pL. & Sreismer  euflmg LMD
pGharflmssmers bOameorL.  Gamiy  (Si)
Sl Leuememor  GTETMID  SiewPSSLILGHA ML,
S L susmevoruiedr 6peibleu(h euiflemeid Ligley eTeor
SmP&EILGANS. &8 RO SIaSS6n
uHAGSNISSLTeT Sreler OsTSH D@L
66)B16UM(H o (heurflemaid Lj6VLD 6T 60T
SmPSEILGANG. B& bl Sredledr
QIDESILILLD GO L Gwdses flesng.

er.&m. stu.No., stu.Name, stu.Age, stu.class, stu.
sec.

QM S Leumer 2 meuseT, euflens
eTeuTeLD OB (heuflema eTevTalD SiewLPSSLILIGHE ME).

6(H SiILL euemenor 2_meyser (relation) eTeatliLI(bLD.

6 auflema Lley (tuple) eTeoTLILIGLD.

12 - SpId UGLI SHevoflenll Sinflefiiied
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6 OB(beufleme ListoTL&Enm) (attribute) eTeorliLI(LD.

| Listor g g / BBGauAmS |
1101  Kannan 14 PN A
1102 Ramakrishnan 14  [NON A Tuple / euflowa
1103 Vidhya 14 10 B
1104  Britto 15 N A
( 1105 Padmaja 14 PN B )
——
| SI°L_susmemr / 2_meyser|
SHIUSHET Di6MLOLIL]
UL 11.2

d11.6 smey wrAfl —

a6y wralfl, wWpsmwwrer AFwesLM 1yHEGL LIMG 6 OlsTolLmmefled &b e el )
BuMILGESE MG 6TETLDS 6leTH@&H M &,

B8 Ssseomer HsLD 2 o0& Hiel CasfsGL & pamev aeaflmowms@Sng.

sne) rlfluller Wi CrHréeid, &nid OLoTOILITHET, SIS (P(LPMLOITET 2 HaTSSSSHNGSL!
LM eTeleum m) EHEGLD T60TLISMSITET 6 LomSHflemis SmHEmE!.

11.6.1 suey wndifluledr euemase6i
g6y Lomgiflufledr LisdGeum) eSS LI6TaUHLOM )
1. ugmemev sreyger ralfl (Hierarchical Model)
2. 2 _melmev Hraider rdlfl (Relational Model)
3. eusmeowenloli| Sreyger rdlfl (Network Model)
4. ER smager wrglfl (Entity Relationship Model)
5. ounmeTCBTeSE Srauger wrdlfl (Object Model)

1. ugflemev NSl

85 IBM-&p60 s&6u60 Geomenoreno Ssowli Information Management System Gumeo
2 mamssUIULL gl &b wrdlifluled sire) eraflewwimer wrsamer Sismwliled Gl iuGSHng. &&
66T MleNl BB S Liew (one to many) 2 me) Hemevenl @& mgl. (Parent - child) Sigmeug OLNGmTT
- GYHmS 2 MeHme. 6H GYHMSHEG 6 OuMOmTT EmLUILT. SbeoTmed, 6 AuMCMMBHEEG LI
G YHmSE6T B(HSS6MD, &8 (P&&liwTs IBM smevsmos senfilitiummlufled LwerLbSmal.

BIRISET SHSSIBEB6T

| T T ] ® CH ||
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2. 2_meyflemev il

Course Resources

Liglemev ol LL1d. 11.3

2 meyflemeo Srager Sl Wwaerwpseded E.F.Codd ereruaurmed 1970-60 2 heuméaLliLlL g,

SNBUTE 2 & (PWaIGID SIeigeT LiweTur(hsefled SSsmager wrdlfl uraeons LweTLbhSSUILL (b

QUHSMG).
2 meyblemey FHraudem IHfulled Sreimefledr SiqUILEDL. L L 6DLOLIL| S L QIEDETTEH6T (2_MedH6iT)

G0, R GUIILL amsml SMihe MmTSHS SHHaI0HEHD Disal Lasmeruier aiflmasefled
B0l LILIMHE6T M6, 6T6oTGR, DI L aImenTSHmeT 2_me|blened Sraider wrdliflule 2 meiser (Relation)

eTerBmMD, 6H 2 meyflemev SreiGsmed @M L auflmauleomsr Sraisamer  &6flSEe6TsmLoLLL 60T

® GMIE@LD 63(F LIGTTLE G0 1) ShESLD.
SR N B T N
1 Malar 17 1 C++ Kannan
2 Suncar 16 2 Php Ramakrishnan
3 Velu 16 3 Python Vidhya

3. euemevwemioLiL il

!

Stu_id Subj_id Marks

1 1 92
1 2 89
3 2 96
2 mey Hlemed SHIeUSer LTl
UL 11.4

ausmevLLIemLOLIL| SIedSem rdifl Lgeneo sraisger wrdlflullsr efiflumdaasiu’ L. SiemoliumELD,

Lighlemed LOMMILD susmeOLLIEMLOLIL] LOMENflE @D EemL B 2 siem GaumiLim(.

Ligrhlsmev LomSHiflufed, 6H GLpHems Lidhley 681 6 BILIMBMITT (PmeDTILIS WS Lo (HBLO Bl TEBTIY(HEELD.
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. susmeolLEnLOLL| LoTSHTUNED 61 GWHMSEHE Li6d BILMBMITT (PEMEITILIMIGSET EHSSHE0MD, E &I SI6meN
ueeumMledHb &l Lsvamniim@ (many to many) 2-me) [Hsnevsnill GMILILIGHA DS

- susmevwenLoll| or il ereflemLoiimaseild, slsmmauTsaid SIeismeT Sism)s LiLsTLhSA S

School

Library e i 010 ] 506 OUMGMTT (PEHETILSMSILDLLL GLPHMS

eLpedT m) OLHEMITT (ewewTILEmSILemL L Student

SIaS6T il
UL 11.5

School ererLig) ALMBMTT (PEMETLISHMS GSMSGSLD
Library, Office opmid Staff room eresrLiser school- 67 GLPHESSHETTEGLD (OLHEMITT (PEEDTILILD)

Student ereorgy library, office wmmMID staff room eTeTLSHET GWHMS (660 MNEOHBS LieveuMANMHEsTEDT
2 meIblenev)

4. ER grayger wndlifl (Entity Relationship Model)

8p3 el wrdifluled, OLTmHEeT 2 HLILIGITSHEID SISH60T LITOTL|GHMENT, LITLE SaN)S6Tmaseaid
Wifl& gl 2 me) Hemed 2 HeamaaLLbEmg. 197660 Chen bl&6dr sTeiTLIEUTT6D 2 (HOUTSHSLILL L &I &b Lmdfl
SIUSSNTSHNETOT SHHSHS! aUIeImLLML 2 hamés LweTUbHMG. Srelear alerssliuLSHma
QI EIMLOSS LISAILD eTerflemowims 2 eTerg). ER ongliflemws tismeoor(h ireol Sisniolisn ereflsmiowimas Lfib g
Bl meITen (LLGLLLD, BlF6leuasD 2 (HLILIGSHemeTa GSda ma). TS &isa&TL(h Doctor, Patient Bemeul’ L LD LieworLi&
s mEmers GNsHMG. dhSgGESM LTeE D-id, D-Name, P-id, P-Name Uew&sn 6
LetorL iLebL|GHemeT 6eTSGEME). eIbleuT 2 BLILIGLID STeSSHTSSHle CailesslinlL. seler (paau
LGSTSmg). smLLosorl ER L misefletr 2 meyflmevsnis @b mal. srbhS&issm (b Doctor, Patient
sow LfIGam &ement BlFILIE M,

Doctor Diagnosis

ER sreyser gl
uLw 11.6

BIRISET BHSSIHEST
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5. euneTCrne® sueysen wrdlifl (Object Model)

vy wrfliumerg Srme OLIMbHETSHET, LwTLSdn Nis6T, aIf(pmmseT, Sare@Gl WLmHmb
o fiod Gurery auflsefled GFllsemg). &8 Wisald Saéseomer LiweTuT(haermer Lalulied SHaeied
Siemwoll (GIS- Geographic Information System) Sinfleflwed Gamgemenrass (Scientific experiments)
Blummuwied eugenemioli| (Engineering design) 2 muggd) (Manufacturing) GLImeT meumemmé: emasLLITeTE m &,
88 Gamiy Gueomsremn Siemoliled LWTLGSHMSL. HSBP2 608 OLIMHETSHET, LI6TTL|ES0 M)SH6T,
uetorL webLsemer  @MILAbSHmg wHMD Ogeflamer samblemed (modular structure) SiemioliemL
APLIGHNG. S ansarCa 2 6ter Gnlwsmmenl eraflgmell Lpmofléasaid, rm Sim&ESEaID
(LPIguLyLD.

Shape
get_area()
get_perimeter()

Circle Rectangle Triangle
Radius Length Base
breath Height

OILIMHETCBTERG SI6UB6T
Lomgifl b 11.7

OUTmHETCETSS Sraugen wrdiflufler erbhSgesm (b Shape, Circle, Rectangle wmmib Triangle
SAWme &b LonHflufled 2_eTem BILITHETHETTESLD,

o Circle ereorlig) radius 61607 M) LIGTOTLIEEn MEMMLLILD,
o Rectangle retrig) length ommid breath er6drm LiswTL|S &0 Mi&HMENTILILD,
o Triangle ereotLig) base MM height eTedrm LI6woTL|E &0 MiSHEMETLLLD Gl T6oT (H6IT6IEDT,

« Circle, Rectangle wmmb Triangle Sp&lw blummeTser Shape ereorm GlLMmefled SmbH&!
SHHEANSBLILL L HEISETTGLD.

11.6.2 DBMS uweori&erfledr 6u6ma e
sreyssen Hifeundlser (DBA- Data Base Administrator)

SHICISSH6N [HliTeumad) Sisdeo g DBA ereiTLIoT (LO(LP SHT6USSH6T BLO6VTETOT6MLO SienLOLIGDLILILD HlFeuasl LT
Speuy, &euf DBMS ungissmii, 2 fliomisemem Biieusse0, LILGTT SemTé@aS6T NMID Sien)se0assmer
Hiieuddae0 GUTET memmm dEeaieslS i famerTamT,

UwieoTUL (B FITeVT &6l Si6D6VE) CILDEOTEILIT(IH6T 2 ([H6UTSH G L6 ST

85 LwetasT DBMSeT LiG&Emen 2 (haiTé@E 560 LommID aulqeiemnioggeo GLimsrm Geusmeosserfled
UGS MTIST,
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8mnid HemevliLuwieots

DimeTTSHG) heffeor LiLeTLT(h&Beflanid, esmen Sisbeog) smaGUE, LweTT Sraismens CailsEms) .
uwenry Soeysder (User data) Goaflssiiu’ (h GCamallssdled Suni@dHearm DBMS  Siemiolifsd
GaLiléaLILIHLD aemauiled LweTUT(haser HreomsasLiL (hemerer, &b LieTiaEeT $renal CaLildsed, ShmoL
BLMIS6L, LI 15560 LMMID B&EGSH60 GLimerm LIsdEaIN) OlFILILESMET DSLITETEMITTSHET,
SI6YSIHEN 61Lq 6UEMLOLILITEITT H6iT:

BTSH6T BI6eUSHHeMHH 60 CFLISSLILI(HS6TM SHiTesemen Sevor b Sifliumer &L L sniolisnL Caiey
051G Sremel @MILNbHaSNEGLD CaLAILSMNELOT6T OILITMIILITETIS6T el

d11.7 DBMS&@ib RDBMS&@Ib @enLGuuwner Gauniun® H

QUIL@ suqliLenL DBMS RDBMS
cflifleur&said Database Management System Relational DataBase
SI6USHET GLOGVTETOTEHLO SiEMLOLIL] Management System
2 meblemed SHeuB6r
BLo6VITETITEMLD Si6MLOLL]
SI6] G| 2ar(ymeuedlesT  MAHN  Signaug 2 meilenev I
RETGMTOILTeTN — SemerealLlL (Sl Leuemevoruded)
Ldla|sefler Sy S L uemenoruied euifleme LoMHMILD
OB (heuflena 2_6Ter He 6,
® ®
MBS SHT6)] @)L 1b lummieTen g @111 flumeilebemen
@\EOLITE LD flFl Suwieor g S WILITEHSHMmS
LwesTL(bS SIS M &,
SIT6) SIF)EH60 Sigls CrISms a0581% DBMS 2L6r guibh Gurs
BsmeTSmgl. GeussLomenT G,
Fmal CHmEdS6T LHMID | LWETL(HSSILL 6fledsneo 9_me)hlemeVsmILI
ST HSB6T 2 (HAMTSHGSNGL!
LwesTLI(bE MG
Lifleuy & S emeot SmenLowimma), NemPSmeTsS  HMEDLOLITET S LOMMILD
BLo6vITETOT6MLD Bl mevoTL_ &) LITGISTLILIMME). LI &I SMLILIT60T &1,
LIT660 SHHRIGDHETLD RSIHIMPSSTG) RSSIMPSGSLD
TbSEISSM (b Dbase, FoxPro. SQL server, Oracle, mysq],
MariaDB, SQLite.

SIEUSS6T SIEOLTSSLD (PSH6e0led Lm&L T 61L& o111 &ML ( Dr. Edgar F Codd) ereoruisummed RDBMS-
60T 2 " I@GILITES (pedT Bom Pl L &1, &) SHiT6) LS EDLOEMILIS 6D MEES MG LMMILD SHiTe [HlemevLILITL 6mL
SiFsILGHHMG. &b 6ildsCGar E F Codd efidlser ereuriLibi.
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d11.8 2_pe| Hevesafler aienaser

FSIUSSHNMSH LIWETLGHD 2 meybleneoserlsr
UM B 6T,

1. epedTmiL 60T 6960T M) 2 meHlsmev (One-to-One
Relationship)

2. eetTmi 6T L 2 meyflsmed (One-to-Many
Relationship)

3. ueveummiL 60T 6pedTml 2 meflemed (Many-to-
One Relationship)

4.  ueammiLeT U 2 meyflemed (Many-to-
Many Relationship)

1. QeTNL6T Q6TN 2 Meyfleney

8h5 2 meyhsmeouded, e lLmmeT Coun)
) BILIT(H (€T L_60T L (HGW fmLL
BSBMEuOTIY(HEELD. 6 SiL L 6uemenorusdr 6(h Lidley
LMOIMM(H il L euemevorufledr eh LighleuLedr oL (HBLD
BmaTSHEILLIYHEGD.  ThSSHSHTH 6
LOTETTEUEDISHE 6 Bibleuetor L (HGWL EmEs
(PLGUyLD.

Student

Exam No

6960T MIL_63T 6963 M) 2_Me[Hl6meD
Lt 11.8

12 - SpId UGLIL SHevoflest] Sinflaliied
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2. @eTMIL 60T L 2_meyblemen

8p5 2 mahlameouied s OLTHET Goum)
6D BILIMB6ITEBEDHL6OT OIGHTLAL| BSBMEUTIqHEBELD.
S’ L susmevor A-6fledT 6 Lihley SiLeusmemor B
LIgh6| B (6TFL_60T BT
D SHTEBOTLYTHSHSHEVITLD, Dp6oTTeL L L ciemevor Bufleor

uflsor LI60

0 L S L euemevor A-efledr 6 LigleuLeor
o GGL  ABMLL
ThHSSHIGSHT (b 6(H SHEMM Lew 2sulflLIfSHm6Ts

OBTETTHBS  (LPIGULD,

B\aTenoT (H6ITEN ).

Staff

Department

6960T MIL_63T LI6V
2 me|bleneo LILD 11.9

3. ueeUDHMIL 60T QTN 2 meyflemew

b5 2 meybmeouled L BLMHETHET
Gaum Grilumm  OummeTHEHLT L (HEW
BIBTLIL| B1BMEUOTIY(HEBELD.

ThSHSESM (b 6 SHimmulsd Geuemev BlEFLiLLD
e fluifefledr  eTevorevullbemaslied,  suiflLiFSeT
udleimer  Glemm
S’ L susmevoruiedr 6 LighleyL 60T Lol (HBLo BlSHTLITL]
LbSSILLIGHEGLD.

S L eusmevoruleor L6V
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Staff Department

=

Computer

LI6VeUMM)IL 63T 6963T )]
2 me|blsmev LILD 11.10

4. ueveuHMIL 60T LI 2_meyfHlemen

8552 meauflsmeouiled e SiL L susmevorlisd
2 eitem LI6D Ligesse Lomblmmh i L eiemevoruiled
9 6iT6IT LI6V LIl (ETHL_63T B1GBHTL L Bl BTEuoTLq (HEELD.

aB5516&M.0 .1. HeTCGauny wHmD efllene
ewungper

mIsIGamy U  eflemeolIBlLIMmeTEmenT
QAMBIGSHDTT WOHNID  efemeolIBILMBETSHET L6y

BISTGaIMTTED QUMTBIGLILIL_6VITLD,

TB5HHSST[HB 2 LONevITEUT&H6T LHMID
urLi9fleyser

69(h Lomevorevedr Liev Lifleiserfled Ligiieomd
oML 6 UTLLNfley L6  LoTewTaITSmeTS
61 & IT 600T L (1 & & 6T LD,
TB5HHSSTLB 3: USSSMHSET  LHMID
LDIT6T0T 6 60T.

BIVSSHHE0 2 616 LSO LiSHSHHMISET LI
LOTEWTEUT SH(EHEHS QILPRBISLILI(HLD.

Book Student

LI6VeM ML 60T LI6V

2 meyblemeo LILD 11.11

2 _hsEhsGSH \SIfluon )
2_meyblened ordfl,

oL &IW s s ( Edgar L
Frank Codd) (2_mejblemen
rAuNeT HHmS) 6TEOTLIITTED
&600T (HLIG SSLILLL G, 8 s
sreflesr Olumg LIAHR e 2 6Teng. &
&ifleo@LL wHMID emé Lmibleusdr MHLD
Kusuurrsb GubUbSSLILL L G,

11.9 DBMS- e0 2_meyflemen
Sunseflgd 7

2_meyBleme & Wi &HevoflFHLD 6T60TMMED 6T60T60T?

2 meyhleneo Wn&6wllHD (WSHedled 6T &I
611 &M ereoTLeUTmed [BM6b 2 mheumabaslii’L g,
831 2 meyflmev SHreldemmicerled GaildaiiuLr L
srma  rdflunésd  OFwen  Sided
cfleoTeu6LEEMET  EUEDIILMIGSEID LILITL(HS ML,
2 malblened
efleoreueLblomfl eTeor  SiDPSSILIGHMG. S
SQLsmwLl LwedTL(h S SI6SHS6IT
S’ L aimenrS6ifled eleraiedamemand Babm(heEad

Sumsenflsib, BlFWEOWEmM

LesTL(hE mGl.

9 meyhleney SWwmEeniad OlEwmUT(hHaerT
sflemLemii]l OLUNISHSTS 6 2 meublsmeouded
(S L_a6mewor) SN&PmHel wemmuiled
OlFCILbHEsT meT, &b OlFwmUT(haerfleT eemL
QTN  Seng DHNG GumulL 2 emef(
2_mes6mTed FMLIGSSLILIL L 6(H LU 2 meim@LD.

2 maflemey @umsenllsn LG
fan@dsermall Nfléasliu (heTer g,

6(BLD 2_meyHlemevd AFMLIT(hEHeT
SELECT ( symbol : 0)
PROJECT ( symbol : [T)

Set GopmmsHd Gmbs 2 mabmeo
Suimasenfla OFumLUT(HS6IT

NG ()
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Bl (6o (M)

Gaumur( (—)

Smiedluer fLmas (X)
SELECT (symbol : o)

Blumgieugeud oc (R ): eretrLig 2 meuflsmeo LMmID SiSenienL LI LietoTLésn niserfler HLbgmenr C

855 select OawMUTH 6 HLBSemeomuiledr SigqliLienLUed GlsnenTs OSTSSHmI tuples SErmL6dr
GaibosbHHs 2 SaIEng). HLbSmeTsameT SHUISLbGSSTS tuples Semerm Select &L (HAmG).

STUDENT
Studno Name Course Year
csl Kannan Big Data II
cs2 Gowri Shankar R language I
cs3 Lenin Big Data I
cs4 Padmaja Python Programming I
S’ euemesor 11.1
O ...~ BigData” (STUDENT )
® ®
Studno Name Course Year
csl Kannan Big Data II
cs3 Lenin Big Data I

PROJECT (symbol : IT)

&b5 PROJECT 6swmun®h @Ot Gerer 2 etef(h OeTLiLsefler L6t &San mismerr
PE@HNG. &b OswmuT(H HLS5ms GlnenTS 0STESHUNT 6L 1T (HEHMET UM NSHMG).
ThSEIGST(H 1 S L euemevor 11183 LweTTUHSS
I_ _(STUDENT)

Result

Course

Big Data

R language

Python Programming
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eflemL_udled bas6b eurflema &HeiT B ILL (heiTarenT, /
TBSHHISHTB 2 ( S Leuemevor 11.1)
studno, course (STUDENT)
elemL
Studno Course
csl Big Data
cs2 R language
cs3 Big Data
cs4 Python Programming

L B6L (Symbol :L)

88 A Sevewg B SiLamenruied 2 6T SisnerSgl tuples-SememLD 2 eTemLSILgl. &)
BE6VSHMENLLD B&HGH M. 0STGH A 6L (HSH60 05T&GS B eretruig A U B
TBSHHISHMB 3 ( S Leuemevor 11.1g LwiedTUBSHS )

LAedTaUHLD SiL L aisnemTemil GHTHGS.

(O] Table A Table B
Studno Name Studno Name
csl Kannan csl Kannan
cs3 Lenin cs2 GowriShankarn
cs4 Padmaja cs3 Lenin

I’ Leuemesor 11.2
alemL

Table A UB
Studno Name
csl Kannan
cs2 GowriShankar
cs3 Lenin
cs4 Padmaja

Geupur@® ( Symbol : - )

88 A vpmIb B Si’L susmemorasemer el (h A L euenewruled 2 6rer Gaumu’L tuples Semerm
(D HHSAMGL. B S L aumenrenildh SHeliadmgl. A LT gga mler ALl B LetorLébga et 6lLwGTm(h
BILThBS Geuenor(hid.
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ThSHEIGSM(H 4 (Si L euemevor 11.2 g9 LweTLI(HSE)
eflemL

Table A - B

cs4 Padmaja
Qe ® (symbol: ") AN B
88! A wpmid B SiL'L euememraserled OILITGIeuTES 2_6Tem SisneaTSH &) tuplesasmenLid 2_6TerL S,

ThSEIGSM(H 5 (S L euemevor 11.289 LiwiedTLI(HSS)

ANnB
csl Kannan
cs3 Lenin

snedwer eLmssHed (Symbol : X))

Srerh OSMTLIsmeT BFiHs GMIGBEL LmESSHM afnEsSng. So6r am. e
BBTLITL|cb6rl6oT & 6meuoTLIenLIS 6\ T6BoT (h6iT6r &,

A x B etetTug) A times B, &mi@ A OSTLILS6T MHMID B OSTLLS6T  6TedrLieor GeumiiL
LI6ToTL &80 MISETT@SLD. &b aens AFwmLTaset nsorh OsmiLseledmba OibbHSmesmen 66T m)

G&1&H& LIeTL(hHS MG
® Table A Table B Table A x Table B &
—@
—
R|
Table A =3
Table B =2
Table AxB=3x2=6
R|
SR OILIHES60 LILLD
11.12
Table A Table B
studno | name studno subject
csl Kannan cs28 Big Data
cs2 Gowri Shankar cs62 R language
cs4 Padmaja cs25 python programming

i’ Leusmevor 11.3
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snieflwedr OUIHSSE6L : Table A x Table B
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A

studno name course subject
csl Kannan cs28 Big Data
csl Kannan cs62 R language
csl Kannan cs25 python rogramming
cs2 Gowri Shankar | cs28 Big Data
cs2 Gowri Shankar | cs62 R language
cs2 Gowri Shankar | c¢s25 python programming
cs4 Padmaja cs28 Big Data
cs4 Padmaja cs62 R language
cs4 Padmaja cs25 python programming

Hlemevreled Q\&MmeTaH

DBMS er6tTL1g) Lighleas6merT B155mendriq he@ LD SevofIIfILIm e el 6 SiemLoLILm@LD.

S16) 6T60TLIG OIFIIOLIGSSLILLTS SIEISETTESLD. &) 6THS 6(H (WSS, 2601, AUTTHEDS
1606V G| 6T600T600TTEHBEUT EY(HEESHEVILD,

SHSH6I6D TG NFLMLGSSUILL L, 6(HHISMETSELILLL QugRh | L SIEISETTESLD.
mysq], oracle, sql server, ibm db2 Sp&lwsmer RDBMS&smen 61(hS SIS (hSETTGSLD.
SIRSHHTHH0 2_61T6m Hrefletr HHB60 Ll6nESHEMLD 6T6uTLILI(HLD,

S16) [Hl6mE0S SH6IT6DLD 6T60TLIG SHTEUSSETHHE0 D660t S| ELhi61fleId 6358 Lo IL|emLLLI
SIEUSHEITTELID,

g6 [HeneoliLim(h 6TeTLIGI SisyIoSmm LieTissefl b Emb&I LTSS ILphiGEm S
SiLL_aIen6uoT 6T60TLIGI 63((F OIBMLIIL| (relation) ereomiLibLD.,

6(h auIflema eTedTLIG) tuple 6T60T M) SiMPSSLILIGS MG

6(1h OB(heIfleme 6T60TLIG) LIGToTL|EE0_ ) 6TeoTLILI(HLD,

Lighlsmeo, 2 meybleme, euemevllemioli], ER wmmid Glummsr wrdlifl Gumermemey SHe
Lom S UN6IT EUMEBHET SpGSLD.

Ligrhlsmev Lo 69607 M) 69631 M) 2 MeBl6mEVEMLLIS BlS5TEBOTL Lom&seslemer GLIT6T M &L L 6MLOLIL]
2 oL gl & NG GPHms 2 meImev 6T6uTallDd SienP&sLILIHEME).
2_meylsnev LTl & & Sreme OSTLLISH6T Di6L60 G SiL L aisnersemnas &MILIbhSma.

ausmevlleDLOLL| Lndlfl- &g Lighemeo TSl GUTETMSTESD. SheoTTed B! 66T MISHS
GumuLL AuNGMTET Ol TEmTYHED AHDHSE M.

ER- BIUMb6Tas6lT, LISwTL|S80 Mig6T MMID OSMLIL|SHmens OlemenrL 2 WTHmeo ey
Lorifl Sp@Ld.

Blumwei LISNf- Sremey OLITHETESEIT, E6TSHEWPSS6T LMMID LD WIrss CaileEsng.
BWIeVLITESLD- SIT6 LM EEMLOS G6M MEE M GILOMMILD SHiT6 HlemeolILm oL HFlsfsHmg).
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A Hlemereleh Obmened \

L160Ge M) QIEMEELLITENT 2 Me[HlsmeV 6T

6960T 1)] 6960T ) — 69T LOTEBOTEUENIE S 6(H B T0l6u6w0r LoL- (HBLD EHES (LPLYLLLD.
6960T M) LI6V- 62 Sl6mmUTed L160 2erifluLITS61T E(HEES6VMLD,

1160 6960T M- Li6v enLfluIfes6i 66T Slemmuied Lisvofl Bsiiiieomid,

LI60 LI6D — [RIT60&SS60 LI6D LiSSHSMIGHEN LIGD LOTET0T TS EHEE QLPRIS(LPLGLLILD,
Frels5sem SuweLnssd Dr.Edgar F Codd eretusummed (peorolom it gi.

2 meyhlme Sunseanlisd tgwewpsmm eieraed Oomfl erer SmPssliLbHAng. S&!
SQLeount LwetuhSS SrassHem DL Leimenrsafled aleraedsmens  6&m(hbHelD

| LesTU(hE MG |
%
HISG
IU@Q -3 o T,
BUEQZ4
sflwnenr eflewmLemw CHIHOSBHE! 6T(QSIS (1 walleevor)
1. DBMS-eor eflifleurésasin?
® (&1) DataBase Management Symbol (&) Database Managing System ®

(&) DataBase Management System (Fr) DataBasic Management System
2 6(bH S L eI6meTT 6T6iTLIG)

(&) auflems (tuple) (&) LewTL &S0 Mis6T (attribute)

() 2_meyser (relation) (FF) Sismioln] (entity)

3 ebg Sreadsen ISl LHCOTT GWhng 2 maibmemy GHLNbSng?
(&) 2_mayklsmen (Sb) QIEmEOLIEDLOLL
(&) Lgiblsmeo (FF) BlmE6iT
4 2 meyhme SreSHeT LIS WSHe0led WTmTed (WeTOILomPILIILILL GI?
(&) EF Codd (&) EE Codd
(&) E F Cadd (/F) E F Codder

5  uglemev I 6 ams 2 meyBlimevsni G m&E?

(1) 6T ) epedT ) (£») ep6drm) Liev
(&) Li6v 6607 ) (FF) LI6V LI6V
6. 2 MAHMeD SHIISSHETSHHT SHEDS 6T60T M) SieWPEESLILIHLIGUT WITT?
(&) Chris Date (&) Hugh Darween
(®) Edgar Frank Codd (/) Edgar Frank Cadd
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7.  fetreumeuetreummeir 6T& RDBMS?

(&1) Dbase b) Foxpro

(&) Microsoft Access () SQLite
8 SELECT &aMmis@ LiweTLI(bHLD HedTeurid 67187

(&) o (&) I1 @) X (FF) Q
9 & tuple ereOTLIG)

(&) table (&) row

(&) attribute (rF) field
10. ER wngdlflemw 2 paundalue wmi?

(&1) Chen (&) EF Codd

(&) Chend (=) Chand

| UGS -2
ST S5 NeTTESEHHGSW eflemLwierf] (2 wélliauevor)
11. srussarsIHnasTer 6o obh SIS (hamers @MIlhs.
12.  RDBMS-6tr &l6v 61(hSGISHHML_(hapsmerLl LI 1quiedi(héb.
13. 6 Heme0d SHEOT6NLD 6T60T MITEV 6T60T60T <
® 14.  Lighlemeo LMD euemevLLIEHLOLIL| SHT6) LMTEfle@D EmL G 2 6Tem GaumiLim(h eTedreor?
15.  @WI6DLITEELD 6T60T MIT6D 6T60T60T <
L&IH -8
ST S5 eSS EHHGSW eflemLwierf] (3 w&lliauevor)
16.  Select mmid Project OlFwmumbserfleor GeumLmbhaser Wimemeu?
17.  DBAsgfletr Liewof] eredreoT?
18.  smieduedr OILiHESmed BILITMISSHLOTE 6T(hSSHISSHTL(HL6IT eileTsHE .
19.  eummer ndlfleow 61(hSGiebET (hLeir cleTéEs.
20. RDBMS-6tr Lsd@eu ) 6u6MESLLITENT LILIGTTS6m6IL LM @ILIL| 616mIE5.
uGd
ST S NeTTESEHHGS eflemLwierf] (5 w&lliauevor)
21.  suey rdlifluier LG elmEEMmET 6T ESS.
22. 2 meyblemeoudledr eemasemer sfleuf,
23.  DBMS wmmib RDBMS GaumiLihs81s.
24. LbS60, O (s, Gumurh wHmD srieduer OLmSSHe GUTETmaIMmM BLIM®HSSLOmeoT
(S GISHBML(HL60T 616TER &,

25.  DBMS &t LstorLiiebL|semen eleTs @
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eleoTeued SiemioLiL eomyl (SQL)

&MMeSletT GrhiTs &k & 6iT

() .W.ﬁ_l
(=] ney

QFVIUM

&hal T 'ILGH s SMHMLN6T LomesTau Sinfibg) fameTealgi:

SQL sfleoreusd BlomLflufledr blFiL6TES Smedr.

SQL-60T 8o mS61T.

LjeuraigseiT LMD Ligleugssmer GMILILIL( 630 SiL L 616memorsmiLl 2 (HEUTEESS60.

6(H L L_suemevoriuiled Lihleysemer G&T&5 60, GLobLI(bS SIS0 (I 1 15560) mmid 58@E 560 GLimerm
LI60B6u ) MELLITEHSH6W6V OIFLMLIHSSHISH60.

ueOGai) HLIHSHMETSHEMETLD SuNDMm i L cuemenora6flsd LILTLI(GSSID auLfl(LPeDMESEmeTILLD
0\ &I BBMETT(Em SH60,

@ +  uedGeaum 2 L 19fleusssment LILEITLI(HS Sl ePeuLD i L sismevoTiiiled 6XleoTaIsDE6MmEIT 2_(hHEITEESH60. ®
TMHTGRI 26176 il L_aIeneuoTu6dT HL L 6MLOLIGmLI LOTMILIENLOEHS,

6(h S Leuememor LMMID Leusemen BHEGSNSTEN S L DETSHEMETLD, OlFILOLIHSSLILL L
&L L maTSHmaNT SliHLoL OILMID SLLememaseT LN Sipfibg BlET6TEnHS60.

d12.1 SQL sifigpsid

cfleoreued Semiotiy Bomfl (Structured Query Language) eleitLg — Smel SH6ITTRIGEMET
SIMIGSNIHGSLD, DSILTEHSNSGSD LIATLIGSSLILIGD 6 efleorsusd Olomium@od. SQL  LwWeThsS
SICISEMRIHEDET 2 (HEUTSEGSH0, HHOL THSH0, LTMN SiEnSSHED LMNILD SHHeue0samen Lflommmid
fElge0 Gurerm AEwWmMUT(HSHmeT AFLNLGSS DisvIdeSarmgl. 2 nalblme SIaigHem GLeomeuoTsmo
Semwolnded (Relational DataBase Management System) 26fTem SIeisemeT A ILSHESLD,
SMGUSNEGLD QILGEUMDESLILL L 63 OLOMLALITELD.

SQL uev uglijgser fsmeorgl. SQL-60T Siged L] IBMetr Spliiey snLoWIGHE60 2 (HeuTSHSLILL L ),
Gy, &5 1970 OBTL&ESSSH60 Sequel 6T SiemWPSSLILLL G, Lereor, SQL ereor ommmUILLL ).
American National Standard Institute (Sifloiflés Gadl Sblsmev Hmieierd) Hmaearssme 1986-60
BeuerfluiL (. SQL soblemev, 199260 Ugilidséasiiu (b, SQLsr Sieorento LGy 2008 60 Oleueflu L G,
SQL 2008 ereor Ol (heTTer g,

12 - SpId UGLI SHevoflenll Sinflefiiied
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N

/ &My

SQL et mBUITEnSILI SH6uoT6mLOET6D LIGIIL|, 2008 Spld Sieuor(h OleuerluiL Ui (heiTerm g

d12.2 2_pejflene srayser Gueneoreno sienwlifed SQL -6 Lk

RDBMS ersoruigenr sfliflaumésasid Relational DataBase Management System eTedrLgm@Lo. Oracle,
MySQL, MS SQL Server, IBM DB2 wommib emwo&@rm smi’ Access Gumetmemey 2 me)lemed SmeiSHer
BLosomeuTemLo SienLoLiLighmasmest RDBMS BILo6dTOlLIM 6T 0BT @GLILIS6MT @GLD, DidhSHemBLL HI6USHSHENhIG(ETHL_ 60T
BSTLL & Bsmenr(h Sreisemer snalumer SQL 61omfl LieTLI(HE6T m&).

OILIT ST S, SITEYSHSENLD 6T60TLI G OIHML LML LI HT6ISHED6IT Ol TeuorL i L almenruisr ST @S LIemLId
BsmeuoTL 6(H SHETEHEULLD eTeoTLILI(bD, LM LwedTLIm(hasem LILGTLI(GSSID cusnsiiled Eeaumenm sileraievdser
Blsmeur(h OFWNLbSS Bsmerereomd, FHraidHEHem GemeTn Sismoll] SIHTHMSE 2 HAITHESD6V,
Hiuds@n Hmer LoHnn SresSHeT Lalssarsdmer LwaTLbSSID SHmer  GuTeTmemsmm
5flEsng. RDBMS eeruLg OSTLILmLIL S8l SonisHmer menré@h auflng SiqlismLuleomsor
S L I6M6TIT QLG EIDLOLIEDLIS BIEHTENITL 63(T 6U6ME SHTeISSH6T GLOGVTEBITENL SHeMLOLILITELD, GLogyitd, Create,
Read, Update mmid Delete blgwmLmbsemen 6L HoIorssongs CRUD ererliLipL.

RDBMS-60 2_6iT61T S16&61T, SI6ISSHENT OLITHL_S6TTE SiLL eueneuoréefled (Tables) GHLAGSLILIGHLD.
6(F iLL_eI6m6T 6T60TLIG)I OSTLTLIemL LI STyl Ligleiserfler Om@LLTELD, il L aismesr auflna s LommiD
b (Heuflema semen B1SMeuoTLq HEGLD.

6 L susmevoruieor Op(heuflews Leowb (field) eredrmy @MILILLILGSE MG, &8 epeibleums Ligefleor
GoemauLmer SsaieaEmer LITE@EL amasilled aIqamsSILL(bsTergl. 6 i L aiemeurifer
BpGeuflmamil 6h @MILLI L LisoSS6iT OSTLITLIHLIL HEMETSHG SHBHEUEDSEMEITLLLD O1SHTEuoTLHEELD. 6(F
LomevoTeuT L euemenorufed Lieormissemr AdmNo, studName, studAge, studclass, place Sp&l LiomiEmenTs
B1S5IT600TLY(H SHEHE0ILD.

6(hH S L eumeoruiied 2 6iem OISMLITLMLILI LieoiseT Sisbevg Oibbeauflenasefler Osm@LmLds
BlsmevorL e(h euiflens, Ligley (Record) ereorliLI(bLd. 6p(h LIgHle 6T6ATLIG) LOMewoTauT i L euemevoriiiled 2_6T6r 63(H
&I L omewreuifletT Xleunmisemer BSMETOTLYHSGELD 6(H eUIflemEFILITELD.

d12.3 SQL-6 6swWenés Hmestaer —

SQLeot LeLGeuM) QFWILTSHS SIDETSHET
1. smey ewemgwemm 6omyl (DDL-Data Definiton Language) : SQL DDL-Si L ai6nemr&emen
(Relational) 2 meyflemed &L misemen (HLUL6MOIL]) eIEDILNIGSH0, BHSSH60, LTHIILIEMLOSSH6E
LOHNL GHILEmET 2 (HaTSEESHNESG CHEMEULITET S L DETHEMET CIPHRIGD 6([H CUEDILIHM
Blom LT E@LD.
2. sIemel emsWmEngHe aomfl (DML-Data Manipulation Language) : SQL DML g16&&6mmigs6rfled

auflengsemer (tuples)-g9 G&I&HSHD, BSHSILD, LOTNMEID HL L 6METHEDET 2_6T6TLSHEILIG).

3. e leundésiulL sgeysd emaswnended 6wmdl (EDML-Embedded Data Manipulation
Language) : SQLer 2 " 6lUnglibs augeud, 2 wiihlsneo Hrsomés blomplseafled LeTLbhSSUILIGSmE.

sfleoTeed SiemioLiL BILomLHl (SQL)
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4. View euengwemm : SQL Si'Leemewremil UTTmaulbhadmamer View Sl L 6nerHemers
61 & Im 6vor (b 61T 61T &)l

5. omudsmmbd : SQL 2 meHmessTear  Diemicsed 2 flmSEHSHETET S L 6mETEEMENILILD,
S L_6)60650T HEW6IT umFeneU(bsenIsEsTeor &L L_6m6ITHEMETLL|LD BlamewoT (heiTeN G,

6. &wenwlun® : SQL Hubsmeremi LETL(bSS smemiLT L FAUMTSSNISE LIGaIhiSmeT
QPHRIGEH DS

7. ufleuisgemeor sLGUUTG : Gsmil uflomrmmmisEhaaer sl emerasT LMHMID Liflouissemeor
fgweonssSHeT S (bLum emLu)d SQL 6lameur(herer g,

2 _m&E@Eh&&S 65w  SQL(Structured Query Language)-efleraicd Sismwoli] Glomf
SIUSSEMLISMET  DiemWISSNSHTer Ol erefled, MySQL

ersorig SQL Server, Oracle, Informix, Postgres, etc. GumeTm) 6(H SmeUSS6m BGLOEOMETITEMLD

SimwlILT@Ld. MySQL e 2-melblsne sreissem Gueomenren Sisnwll] (RDBMS).

MYSQL- fimieysed & emevorLiL 1-6 &mevors

(124 QO sT0S5MEMS 2 BANSGSH 1

1. 6 STUSSHOTSHDSH 2_([HEUTEHS, LT6TaNHLD HL L 6memsniLl GITer(h&Snluied 2 smerflLeyid:
CREATE DATABASE database_name;
SIEUSS6MHSHN60T GILILIT
(TS SISHHTLLTE) Sl L cueneuor Hmer C5LI1S5G) e 6 STISIHTSHMS 2 ([HEITSHS:
CREATE DATABASE stud;

2. SIUSSHTSHGIL 60T OlFLLeommm, LNetTeuHd &L L emememiLl 2 emerfl_eyLd,
USE DATABASE;

T(hSEIHHM LS, 2 (HUTSHSLILLL stud 6T60TN SHIUSSHNSHMS LILTLI(HSS
OBM(hdbd CauewTiqiLl S L 6merT

USE stud;

2 _rhisEhsGSH 6\SIfluon WAMP erstruigseir eflifleunésasid “Windows, Apache, MySQD

wmno PHP”. WAMP  ereorliL(d Blsmedeomenra eflsvor GLmei,

Siun&d), MySQL, PHP eretrm Ol masarfledr (p&ed 615 SHISSHm6T 6T(hSG 2 hHeumeSLILIL L &(hH&HEL!

Ly @b, Semerril aeTIFHSGWL, 21 m Csrsmears@ && UueaTLbSSILGEMS.
\@smsmrru_lg;m Grrmen CFmaIb(EHE@ LILGTLI(HSHSS OSBMeTemeuLD.

[-|12,5 SQL-6T 8o mI&6iT M

SQL- s Lemenser gihg eungilififleyserns Wiflésiul Bemernsi:

12 - SpId UGLI SHevoflenll Sinflefiiied

‘ ‘ Chapter 12.indd 210 @ 30-01-2020 20:45:16‘ ‘



| T T ] ® CH ||

I—( DML - 576 ém&WnEnsed el )—l
4( DDL - s16) euemmwemnm GLomifl )7
l—( DCL - srey sL.EUIUTLG QLo )—l
I—(TCL - uifleuy SHemeor HLBLUMLB Qomfl )—l
I—( DQL - smey efleoreued ewoml )—l

12.5.1 g6y suemIuwienm GLompl

s1e| euemgwenm 6wnmyfl (DDL) srasser Sl Sibed Sl alqeenolismeor
QDILNIGEGSLD SQL SaMMISHm6T Ol&TeuTHEHESLD. &8 HTeISSHT Sl L auqereniolifleor ellemésmnidsermLeor
fsweoLhANG. GCood, SreSHeTmEelld  2emem  FraSIHer 2 misefld S emiollemL
2 (HEUTEH @GS MGSLD, LOTMHLIHLLILIGNESLD LWeTLhSmE).

DDL gi6i556m SisnoliL] GSLIILIL| 0119 616mLOLIHLILILD, Siem)S60 (P MEMETLLLD @& MILLIL LI LiLeTLI(HD
UEDITLLIED MEBEMEIT QULPIHBIGHE MG
® @@ DDL Spéanemib agweLnBoHener aFwoLBSHSISHng : ®
1. o6y 2 g, Wifle, ude LMD Srasser Csmiy GureTrm S Lfle) RIMESEMET SimLILITETLD
Sirevor Geueuor(Hid.

2. eelbleun @ Siey 2w, Ludel, Gl MmId STISSHET MESHEHHES 61 60115 SH60TemLOLITET
L OlBT(HES ME).

3. @8g aflurer srel eensmiu @Gl Gauer(hid,

4. 88 sue 2 HULIUlsT SieTems usmILLMIES Gaueuor(hid.

5. 6 &6 2 UL LeTL(HSSSFa g1 G IL|GHe 6T cumibenL & &) e1emimi&Es60riD,
6. OBESfESHILLTS SI6| LdalsHmer HbliLsmnasrer seufliflenwemil @mlnieomb,

516 euenIwenn ewnfluierr Speuwb SQL &L Lenerser LeTeubLonm):

CREATE SIS SHETHS0 L L 6)6D6T0T SHEM6IT 2_[HEUTSHS
ALTER SIISHHEMHIET QI EIDLOLIML LT MANILIEDLOSHSH
DROP SIS SHETHEED 2_6T6m i L_6)I6D600T HW6IT B

R S Lemeoruled 26mem  MmeTSG Llasememnyd  Sifls@Sd. G,

TRUNCATE SINMGOSHT &GS L SL GG bHeSGSLD.

@} sfleoTeed SiemioLiL BILomLHl (SQL)
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12.5.2 36| en&sWNEpsH6ed eompl

FIe mE&WTEh e trh (DML) ereTug 6 SIUSSHTSSE 2 6T6m SrousHemer CaFISHS6,
SIfSH60 LMHMID LTHHIEMLLILSMNSTS LILETLIGD 66 Sewfilfiurs Hreonsd omdurgd. SQL-6d
SHIT6Y DSBILITEH SH60 OILOTLH HI6USSH6T S L eusmevoriuiied GFLilS & meusSLILIL (H6T6IT SI6USH6m6IT LoTMILIHLOES
LwedtLI( SQL Sr6 TH) S MHDISED6T Ol&TEwTLYHEGSLD.

SIUSST S L eugaemoliferg, srassHerd 2 mansail Mererny, DML 6 @Ol (herer

flFwedemmaafler OBMT@GLImL LILETLI(hGES) SHI6ISED6IT DSLLITETEVILD.

SHIT6Y&HEWENT EWHITEBHSHEV 6T60TLISI,
©  BIUSSHMSI6D LBIL SHeausmev eSS0
©  BISSMSH0 G55 G MaSSLILL (HETET SS6160856M6IT S\HLOLI O1LIN)ISH60.
©  SHISSHTHS60HHS GelemTL TS HHEIVLSHEMEN HEh@HSH60.
. SHIUSFHTHH60 CFLIG G| meudELILIL (heTem HIaIEmer MMl SienLodHe0.

DML (sm6y emawim@Ense0 awmfl) siqliLenLuled resor® euemsLLBLD:

agwev(pemmuiLeoriesr DML - GoemaiiL(hd SHreneaild, Sigemer OLmId eufipspmiD LILeTTTed
SO GaueuoT(hLD.

aFwewemm Sibeund DML - Lwenri GHmailbd SHremer L (HD SMIII L Ted GUTSIomeT )
Sigemer OlLm GHemeuLimet sulfl (PepmemIL GMILLILS GgHemeuuisdenev.

SQL-6Sl60 2_giTem HI6Y EMSHWIMEBHSH6D GLOMPIUI6OT HLL 6METSHeIT:

INSERT & S Laumenruled SIeldsmen HIsnLPSS560.
UPDATE  SilLausmeuoruied ermeaseorGeu 2 66 Sr6adsemer LGIL&E60.

Il L auememoruled 2 6Tem mTSHG LFlISHemeTd BHE@GLD. Sperrmed DHunmnNG

DELETE R&I&SLILLL Hemeras LGHmiu eil(helssn g

12.5.3 grey sLEUUTLG ewomfl

6 SIey SLGUUTGH Oomyf aearug SISSmSHe GallsHs meusslILL(beTer Sreigserler
MG SLGLILGSSID 6H Hreonss AmAuTGD. B8 SISHMTSHMS HeIGISMDSTET
Amiyflemwenw s GIUGSHSENG (SmkidsTmd). @s5Fmaw Aniflomwnser afloasosTLamen
2 (HEUTEHSHED, L Lamenrsemer LMTmaulbsed GCuTarm SmeTdHd STUSSET  OFWeOLT(haemen
OFWELLIHSSHODHS & MIEBELD.

SQL-696v 2_sitem sT6Y SLBLUMLB GomPluledr SL L emense:

- 0 GO L uenflenw O 66Ty Sebevgd SiHME& GCLMULL LILOTTSHEHSES

L] SN0 eILPEIGLD.

REVOKE Grant &L L enemuileormed SIUILILL L Sigmmidsed Siening) SpLoLll fumriLhL.

12 - SpId UGLIL SHevoflest] Sinflaliied @
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12.5.4 ufleuissemeotdsneot SLBLUUTL®H Gom

sreyssansdler o _eten Lfleurdsementdenenr (TCL) Bliaddas Lflanissemenr @l brim
Blomyf LwerLGEmE. DML gammisefler epeod il L eusmenruied 2 6Tem SHIeuSEHeH@ MNFUILI{HD
LD MHMEIGHE06T BT Sismeal LILeTLIHSSLILIHE60T meor.

SQL - 6960 2_eiter LifleuisHement SLBLLUTL(B GLomHluliedr &L L emerHer:
Commit SIaSSH6T LfleuTsHsemeorenil HbSIors CaFLil@LiD.
Rollback & SIISSMSMS PHMSW commit Hemeversny LWL 6L (H&ESLD.
Save point Rollback Fiisn& ggans sras5sem Lflafssmemami $nsmedrs Cailé@LD.

12.5.5 g6y eXleoreusd Goml

&6 6XleoTeued BILOMLY 6(FH HTEUSSHETSHSHI60 2_6T6T SHIeISHEM6N eHleuTalSHMIEBELD, L OIL(hLILISMETeT
SLLmaTSHmen Olsmenor(herTern Gl Sy efleoreued AomLAufed 2 simem SiSHemasill 63h SQL &L Lemer SELECT

SHGLD.

Select S’ Lasmemrudgyieiter Ligleissmen blaueflsasmL (hid.

(-I 12.6 516 6UEDSHEHET 5

FIUSSHNSHHD  Hrauser, Samnld Smed massiubd wliyseflear Sigliuemulsd
GailE&ILHL. &G STir e amElLTs SsnLiumerl LbSSUILGS NS (Siedevgi) 66161TH LWL
6 ST6Y EIENSEMILE CSITHS ST EHESHEVMLD, SMHSSLILIL L LI0SSH6D 2_6TTaT Sisn6urS gl Lo IL|SHmETLLLD
Q1T IEMSILITES E(HSH& Bausuor(hLd.

SQL eir ANSI snblemeo 2_em[ LOMMILD 6T600T HiT6Y cIEDSHMENT L (HBL ki fSHAMEI. SpeorTed
oo geoflwmy Hrsvser G5d) wmmId GBI GUTETM H6y amESHmeT LieTLI(hSSieermeor. ANSI Siey
UEMSBS6T HBL L L euemenor 12.1-60 LI 1quedI_LiiL" (heiTarmeor,

FII6) 6UEMS eflenéasid

char Tl 6mEVLLITEDT Si&H6VLD Bl mevoTL &1T AL, &b S euensuilerr UL spmemm GLombl&merr
(Character) | ®M&EH&G6T SILLGD. (61.5M.) Anu’s Tl 'Anu"S' eTer ) GSMILLALLILGLD.

wro SiFed Osmer,  Golm &b, &8 char srey s Guimedrm)

varehar SmEBSTYID Sreier SierellmGasmu LD SiaTe) LT mILD.

@} sfleoTeed SiemioLiL BILomLHl (SQL)
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dec
(Decimal)

15.12,0.123 @umetTm LeiTedr eTevoTHemen &8 GMSGSL. @hIE H6TeldHTer
fEwimHY Srenrh LGS SHmen tamenrberergl. Ge0edld wMmId SieTei@HmeD,
Siemey OFWHL D eIHLD SIEV6OILILD 6T5Sm6oT E60&ES 6T600T 6T6ITLIENEGILILD, 66
Gazmed L eTafSHEG AIELILGHD ANHBULFONS 6THHMET E60HBMHIGET L LD
B1Lm Geuetor(HLd ETETLINS & MEELD. size(5,2) eTETLIGIED GIED6OILILD 5 Sb&HaILD LM MID
SieTe|BHMed 2 eTeTalld 6T(hSH&ISH OBMETEHD, DieTeSCHTED GlvelGma il
I HHLNSH B([HHHEH Sa L TE).

numeric

88 decimal gre ams GuTaTCm SHSGL. WeTTed S 60dHmIs6H 6T
6T600T 60011 E56M & 16601 BIFIIRYI(HLIEMENS ST Q6D SIFHONS EHSSHEL Fo L TG,

int

(Integer)

85 sawsafll &eers M (P eTeoTmeansd GNEGL. && size e
LIWIETU(SSTE).

smallint

88 integer auensemiLl GUITET 1) STEUOTLILIL L TEID Ol&TLTHemed Siete) integer &9
L Aflugnes meELD.

float

88| ugleto eTevor SswLOLILT6D 6a(H LOGemeuLl Lisierfl eTevoTsmenor 1063 Si(hd@SSerfled
flsmenrghe@LD. G, FSL FOTS HEVEIWD 64 EE0SHSHHIGET CIT
DT MIEESBLILIL 6VMLD,

real

8g float aumsemwi) GureTmg). mULIeID, size OFWIHML LWETUGHSSHES
BsmeTerT gl DIFHSLL LD, SI6060IID 64 E60SHSHBISET CIEDTLLIMISSLILL 6VTLD,

double

85 real amsmWl GUTEGTMG. SHeTTL GIEVEOWID 64 EVEHHLISEHEHS

do(bH6VMTSH &([HEBSHEVIMLD,

S L_suemevor 12.1

[-I 12.7 SQL&L L 6m6éErpLD Si560T Q1 FWIeOLIT([B & EIHLD >

Frosmer GFllGE mass GCT aufl DL emenT eTLSTD, DiMTHSH SHHEIVSHEHLD
S’ L susmevor eugelled sHHISmETSBLILL. GouetoT(hid. SQL  SIUSSETSHSIL 6T HFUIOM M M)I61SHMETE0T

(PeTesmIILMISSLILL L S L eneTsafler OHT@&SmiL aIPRIGS nG.

Amlys . . . . . .
AT BT Semen SQL 60 HAmLL| OILIM[HEN6TS OSHTETL SL_LnETSHETTS SiMLLIbHES MG
. . o MMIS6T eT6or SIMWLILI(BLD Eemeu LILIETITED SIISSHMSHMS 0SM(bHSaLILIHLD
SL_L D6 SH6T . . . . .
SN NS SHVHMETS SMISELD.
c Bmea& SAmiLE OFTea|L 6T OSTL ki, HAMUILE METeLmevILLD, BELLIEN|HEMLILLD
auses B\ HITEBOTLY (S @LD.
CFWIIIHL| SH6IT Bemax clause o Hemmeyls Olum OlFLIL AET(heSLILGD LHLILEmET GNSELD.
12 - pid AIGLI Bevolleh Dinflefliied
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12.7.1 DDL &L_L emen&er
CREATE TABLE &L 6m6mse6r

CREATE TABLE &LlLsmetenl LIeTU(GHSE 6(H I L 6UMETTENIL 2 (HEUTSHESE0MD,  6(
S L aienemrenil 2 Hams@Gn Gurgl, Siger pbaflmssense Ol b, HI0 QEHSHEMENTLLD,
Semeflemeonid @M Geuetor(hLD. 6REIOIEUT([H I L EUEMETTILD GSMMbHS LLFD 6 Obbauflengsm
BlsmeuoniqH&® Geuetor(hid. CREATE TABLE a1 Lememuflesr igmLfliied,

CREATE TABLE <table-name>
(<column name><data type>[<size>]
(<column name><data type>[<size>]......

)

@maseuorL ASTLflsmeos LILeTL(GSS, 6 auGLiLlled LufNepid Lmereuidsefler eiloumismen 6
FIUSSHMSH0 CailesHemd. BHNG WSH60ed BHID 63(H DL L euenemTsmll 2 Heaunss Geueur(hid. 6
oreTel] GMsHS DL aemesruiled omera] OSTLuUTeT efleumbisemns GaisHeme ereor (Admission
number)- &m& &ihHES& Admno erer b, wmevoreufleor Ly (Name), umsdleond (gender), auugl (Age)
Gumetrmemey 6T(hS GislEmeTeTeomd. Admno, Name, Gender, Age wmmid Place 66T Lieormisemer
B1SM6uoT (HITEIT 6(F) SiL_L_6U6METOT6MILI [BITLD 2_([HEUMEESHEVIMLD.

SQL sLLemer etreueponm Sme&Lo:

CREATE TABLE Student

(Admno integer,
Name char(20),
Gender char(1),

Age  integer,
Place char(10),
)5

BGwBev 2 6TaTg), 6HS S GLLTHSEHD 660N 6 eT6fll i L euemenT SeMLILITELD. 66
SiLL aienemruled SimBHHHGSGLD LOmBISEHHEHTRT  HIasemer e &L (hlumbamer  goLbhSHH
&L GLLGSSH0MD. B SIUSHTSIHWIETET Sreisefleir Hie0eolLSHS6Tem0 MWD HLOLISESS6THLOGDLL
2 mid OFISMGI. S GULT(HS6T b bHauflng Sisbevg) DL almenT SieTelleome ST EhH&&5HE 8 (HL.
N\

Soiiy
SLGUUT(hEHET oTeTLG 6 LUD Sisbevg Levmisefler OsT&SHG
LILIGSTLI(hS S dn 1911 LB SHmesTemiL G MId @D,

seoflliu’ L Ophaflomassd w GG  Ophaflmg S (GHUum emL

enp@Beuflens sLBLUTG LILSTLIGSS (gL,

Sl Laememr  SLGUUTH 6Tm  Dideng SDsnNG  GumulL

SILL6UEDET ELOLLTE g o Nensmembe LILSTLGSS (PIgUYID,

@} sfleoTeed SiemioLiL BILomLHl (SQL)
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&L (UM (HL60T 2 hEUTESLILIL L 63 SiL L suemevorlsir OSTLIflied &Gl Osmbh&SSLILL (HeTeT S,

CREATE TABLE <table-name>

(<column name><data type>[<size>]<column constraint>,
(<column name><data type>[<size>]<column constraint>......
<table constraint>(<column name>,[<column name>....]).....

)

“NOT NULL” 6ip(heufleng s Grum (hLedr S lqul omsreu] i L eusnenr &G SILILIL (6T S,
Bb & S (bLILIT(h ([ L|6VLD 6TLIBILIT (L SILD 6T LOSILI6MLIS 61 T6w0TL (.85 Bev6woT (hLD 6TEITLIEN S il MIS S M .

CREATE TABLE Student

(

Admno integer NOT NULL PRIMARY KEY, > Primary Key constraint
Name char(20) NOT NULL,

Gender char(1),

Age integer,

Place char(10),

);

GLMSETL. L L 6meT SismLollenll LTL(bHSS 2 hamdsiul L student 66T i L aisneworuied
integer ausm&EmIL FMIHSH Admno eT6oTm LeoEpld, char susmEssmIL &Mihg Name ererm Ljeopd, NOT NULL
6T60T M &L (hLILIML(HL60T eueDIILIMISSLILIL(6iT6r &l ES60T OILIMH6IT eT6dr60Tl6u6ul6D, Dihe E3T6oT(H L{6VRIS(EMHLD
SLLMLLNES LG IL|E6me blsmeriqmas Geaeor(d. Gender, Age MmID Place 6T63Tm LeOMISEHES 6THS
g L (HUIUM(HSEHLD &606mev.

12.7.2 s BUunBsefleor euemase

SL(GLILIM(bHSET SHT6USHS6N eHHISmemTLIenL 2_0)F 1L IRISHT60, UMMM SI6USHSHENT 6(HhISMETLIL|
SL(LILIMbHSET ETETeILD SiemPEESH6VIMLD, SL-(HLILIT(HEEIT LI6D 6DESLILI(HLD. Sisney

Unique &L (U

Primary Key s (UG

s biurlh |—

—I Default &L (U

_I Check s (lum

12.7.2.1 Unique sLGUUTG

8rs sLbiurh eiilL ophaflomssafe by &m aifmssepd Cr wIlmu
Bl TEnTI(HSSHT G| ETETLMS 2 mid OFISMGI. 2 STTOTSHMS, student Si'L euemevoruisd Admno ereorm
Hous$N@& UNIQUE sl (Lium enL LiweTLI(bSES), 68T Gai&emas 6T600r E(h LOMEU0T QUT H(EH &S SILILILTSHEDS
2 mid) O1F11g) Bsmeemeomd, &b& &L (hLILIML nL &L a6uorL e ) LILeTLI(hSHS\E blemeTeareomL:
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CREATE TABLE Student

(
Admno integer NOT NULL UNIQUE, > Unique constraint

Name char (20) NOT NULL,
Gender char (1),

Age integer,

Place char (10),

);

UNIQUE sl (puum e NOT NULL eredrm) Sinflefl&eILL L LeumisEhé@E L (hBL LILeTL(hSS
(PIgLD.

6 SEOfLILLL LieSHM@S &b SL(bLILT(HSHM6T LILIEITLI(HSSNE0TTE0 SHLILIEOLD Lied HL(hLILT(HSHM6TE
BlmeuoTL L{6VLD 6T60T SiemP&S60MLD, Gomaseor S L smewor Ssmolifed, NOT NULL wmmid UNIQUE
eeOID U6 SLGUUThSeT eremid U SLGUUThseT Admno e6aTm B SHaMS5S Leosdled
LWETLI(GSSLILIL (HeTemgl. S (bLLT(HseT SemLbeuerflés fsmer(h LiflésliLr 6 Leo ausmrwumiiier &miguied
smmyerefl GaiealiLbamngl. Admno ererm LeosdSN@ &b &nevr(h sL_(hUumhsemer CaILILSTeL, &b
Leuld 7 GsenILd &l6v LD IL|SH6meNT S Bl TenoTiq([h e Beveor(hld SiIBG FLOWID ETL 6mLLIT6IT LG IL|SH6T EXHSHSH60
do LG,

12.7.2.2 Primary Key &L @®UUTG

SHIEISSHETSHHVIETEI 6(H Ligeme 56015 S60TemLoGLUT(h SimLLLITETLD ST L 6(F LieoSement primary
key eredrm &L (bLILTL(hL6oT Sipflefésas Geuevor(hid. & &I unique &L (HUILTLLqsmeor GLITETGM STevorLILIL L TEILD
S’ L cuenemrudedr eh Lieodema WL (G primary key & @il pquyd, primary key sl GUun
feumm (NULL) wdlsmer Digiodlésrgl eerugme, primary key eteorm &L (hUum (hLedr
Sinfleilsasnbo Leod, NOT NULL eretrm &L (hLLIM smL_L|D 6la&mevoriqhea Geuewor(hLD.

LomevoTeu il L eusmevorudled primary key s LM el LIweTL(hHSSiSHmev 66TS@E LD ThSSHSSTL (b:

CREATE TABLE Student

(
Admno integer NOT NULL PRIMARY KEY, — Primary Key constraint

Name char(20) NOT NULL,
Gender char(1),

Age integer,

Place char(10),

);

GLms6TL 6T(hS GISM 1960, Admno 6T6Tm Ljeold primary key er60r m) euemmiL)SSLILIL (HETETSTeD,
0 UdHme sefssermw@urih Seoiwmerd &mil wedng. Guweid NOT NULL  eermid
DI MISSLILL (HeTeTSHTeD, S LIe0SSH60T LI SHTedTS E(hSHHE FaLTG).

12.7.2.3 DEFAULT &L @uUun®

DEFAULT &Ll (Uiun(® 6 Leosdled (perefledl walliLjsmer &med e LieTLbhSmE).
DEFAULT &L (Ui enL 6lsmenr @M L LSS Mm@ i fism(beameilyed, smeormaBGe (LpeoTeufiiLievl

@} sfleoTeed SiemioLiL BILomLHl (SQL)
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LS| SibG Le0SHH6d ThSSLILIL(h 65(HLD. Lomevorauy Si” L euemevorufled Default s (hUum(h LwedTLI(hS &ISH6mev
& @LD 6T(hS G (b:

CREATE TABLE Student

(

Admno integer  NOT NULL PRIMARY KEY,
Name char(20) NOT NULL,

Gender char(1),

Age integer DEFAULT “17”, — Default Constraint
Place char(10),

)

GumseTL.  dhSSIHSHMIGe0, “Age” 66arm LuSHNG 17 eerm (ereofiedy gl
OSBM(HSSLILIL (HeTerT SHmeD, Sibd LIe0SESI60 LILIGTTITeD 6TH & LD 2 simerflLLiLiL_eflsbemev eTenfled, “Age” eTeorm
LjeuLd gmeotasBeu 17 61607 M LoglIemLI 6T(h&&léh BSM6IT(ErmLD,

12.7.2.4 Check s_@®Lun®

Bh55 SLGUUTH M Lesdnsmer wdiifear ambsmu Hismulss 2 sadéng. CHECK
S UUm L 6 OBGaflmasE amILNSSHTed, SLILSS60 IMILNSESLILL L. S |Samer oL (HGL
2 gierfl SigyIDAEHELD.

Lomevorex i L aiemetoruied CHECK &L (hUum emL LIweTLI(hS Sigmev elend@LD 6T(hS SIS (h

CREATE TABLE Student

(

Admno integer NOT NULL PRIMARY KEY

Name char(20) NOT NULL,

Gender char(1),

Age integer (CHECK Age <=19), — Check Constraint
Place char(10),

)

GmsewTL 6T(hS SIHSM 1460, Age 6r60Tm Leogded CHECK s (prium oL LiwerL(bhSS), Age eT6irm
LoosHM@& 2 6meflho wHL] 1956@ GonaTsGam g FoorsGar &meds Gauer(hd erer
QUEDILMIGSLILGS MG
N
X Soiiy
CHECK &l0uunh U ®h wmnb SmHEs Oswum@nismen  HLbsemerenlL
QDL MISHES LIWGTLI(HSHE BSTeTemeonLD,

12.7.2.5 si’Leuemevor sL_(BLLINTG

6(H L eusmevoruiled 2 emerr Lsorussefllsdr @Gelin@ SLGULM L LILGTLI(GSS60TTe0, Sigemeot
S’ L ausmenrd S (HLILT(H eTeorelGmmd, ALm g, SiLeaismesor &L GULTH i Leienesor aisnilmiiiesr
8 muied MG, Admno, Firstname, Lastname, Gender, Age, Place 6163 L{60rIs6m6rT ba5meuorL
student 1 eT6oTm 6(H LiSHIL S L 616mET0T6mLLI 6T(HS 185 Ol TeT@AUMLD.

12 - SpId UGLI SHevoflenll Sinflefiiied
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CREATE TABLE Student1

(

Admno integer NOT NULL,

Firstname char(20),

Lastname char(20),

Gender char(1),

Age integer,

Place char(10),

PRIMARY KEY (Firstname, Lastname) > Table constraint

)

GmesemTL a(hSSHISHM 16, primary key ereorn) eusmmumisbsiLL (berer Firstname, Lastname

6T60T 1) E[HLIELMRIGHET, L6166 HL_(bLILT(HEDL ST H6MLOHSIGTET6OT.

12.7.3 DML &L L emenseir

6(H i L euemeorufledr S L emLoLlL| (SiedevG) aULG6UEHLOLIL| 2 [HEUTEHESLILIL L QL 60T, DD SHIT6SH6m6IT
Ba1éa6e0Md, S L aimenTulsd auflsmasamer CaiH 360, B@ 60, LGILSHSH60 Gumerm OFMUT(HSBEHHES
DML &L L 6mera6iT LILeTLI(h& m&l.
12.7.3.1 INSERT &LLemer

INSERT &L Lsner Sres5senssle U sremea CaIlugsnN@ED, Dievegl 6m Si L elmeurlisd
e udeisemer CaIlILESNEG 2SN, b S LmeTmiLl el LweTLIbSSiug) ererLg SGL
GO (berrer g:

INSERT INTO <table-name> [column-list] VALUES (values);

INSERT INTO Student (Admno, Name, Gender, Age, Place)

VALUES (100, ‘Ashish’, ‘M’, 17, ‘Chennai’);

INSERT INTO Student (Admno, Name, Gender, Age, Place)

VALUES (101, ‘Adarsk’, ‘M, 18, ‘Delhi’);

siLLeueneoruied & yHw udleysenr GarsslLl(BeTenens SLpSMevoTevNiD:
Admno | Name | Gender | Age | Place

100 Ashish M 17 | Chennai
101 Adarsh M 18 Delhi

wdlsefler auflmgwsmm CREATE TABLE &LULswerulsd 2emem OpGheauflenguler aufloa
(PEDMULIL_65T BILIMHbSH E(HEe Bevewdr(HLd, Sisment &) OB (hHauflenasEha @D Se GFTaaUL Geevor(homuiedr,
ophauflns ALwismerd @MILIN(hag L LTiLLfledsmev, LOmemTel] i L aisneuruled Sresemen LeTelHD
&L L ememuiledr epeopLd 2 simerfl_svrmid.

INSERT INTO Student VALUES ( 102, ‘Akshith), ‘M}, 17, ‘Bangalore’);
102 | Akshith | M | 17 | Bangalore |
GLoMEEUITL SL_L M6 LOTEToT 6T SiL L eiemenoriiiled 6p(h Liglemey GFI&HE M.
6 Lgleflsnimw Sev OpGhauflnssensd LI GD srme Csiss, fbbhauflnauier OLemmLLD,

SIHMESBTET STEMAULLILD &5LPESH6T0TLGUIT 1)] SHITCVITLD,

sfleoTeed SiemioLiL BILomLHl (SQL)
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INSERT INTO Student(Admno, Name, Place) VALUES (103, ‘Ayush) ‘Delhi’);
103 | Ayush | M | 18 | Delhi |

GumaeuTL &L L smer LisiTaum Ligalsner Gender eTedrm LSS M@ (pedrevfliievr] oglliumesr M
6T60T MILD, Age 6T60TM LIe0SHME (WedTenfiiLiebL] oglliLimeot 18 eredr mitd GFT&HGSLD.

INSERT INTO Student (Admno, Name, Place) VALUES (104, ‘Abinandh’, ‘Chennai’);
104 | Abinandh | M | 18 | Chennai |

LOMEBoTEUT SiL L 616m6w0T LN6ITENHLD SHI6DEIE OlSHTEUoTLq (HERELD:

Admno Name Gender Age Place
100 Ashish M 17 Chennai
101 Adarsh M 18 Delhi
102 | Akshith M 17 Bangalore
103 [ Ayush M 18 Delhi
104 Abinandh M 18 Chennai

INSERT &L Lemeruled OsMbSHSILLTS LieomidsT, (peoreoflied LseT DiSNS
QUEDILMIGSILLIGHHSTLO Deunmm b Se Osmerend, SemeoGusd NULL wdlmu SmsHs
B1BIT6IT(ETHLD.

2 _isEhsGS 6sIfluon?
INSERT &L Lemeruied, efpULL L LeUmIGSET auDILMIGSSLILLL.  (peireofiedl] LogiemL@um
Si6vev g NULL ogliemuiGuim 61&menoriqh&@Lio.

12.7.3.2 DELETE &L Lemer

DELETE &lLsmer Si'Lcueneoorufledimhal 6erm Siedeng Sisme@ GumulL Lgleisemsr
BeE@@HMg. &8 il L LeoSms WL (Hb B&sToe, auiflnd (PamSILLD B&HE@aSTe, LIS Maer
BlFwImL CoHemaulsdsme.

DELETE &L Lememuiledr LiwedrLim(p LNeTeuqhLomm) :

I DELETE FROM table-name WHERE condition;

9 FrreTHHN@S, 104 ereorm GCHibemad 6TewoT OlSHMevTL. LFma BHEISMHTET SL L_6m6IT
LAedTeuHLOM m):

DELETE FROM Student WHERE Admno=104;

104 | Abinandh | M | 18 | Chennai |

GmaeuTL Lighey LomevoTeu] i L aisnenoru e hib g B&aSLILI(HLD.
S L auememoTuied 2 66 Sicment g euiflena SHemermuLd Beba, LILGTLI(HLD &L L 6meT :

DELETE * FROM Student;

12 - SpId UGLIL SHevoflest] Sinflaliied
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SUblumWa S L susmemor faunemowins smeorlili(pn. DROP s emereni (12.7.4.3 u@guied
LTT&&60MD) LILETL(hSE. EbS i L a6memTeniLl (P(PIGIOTS SiLfl&He (LU D

12.7.3.3 UPDATE &L L emen

6(h SIISIHETSHS6D 2 66 Flov SievEVG DeMETSHG FHiTey LI |Bemend UPDATE sL L emerm
U560 OD(LsIIIS5@SD). g DL eemenruied 2 6Tem 660Tm sV SSHNE& GmuLL
ugleyamer b g6 (pgd. UPDATE &L Lsmer, WHERE clause g LwetLI(b& ) ommmuiLiL GeuesorigiLl
auflngassmenyd, SET HAmiys 6Glgmedsmevll LweTLbSSH LS Sremaud GSmbémg. UPDATE
&L LememsmiLl LedTeuHLom m) LIL6STLI(h&S60mLD:

UPDATE <table-name> SET column-name = value, column-name = value,... WHERE
condition;

2 FTrenT SH NS, LI6TEUHLD Lohidmen LG N&:;

UPDATE Student SET Age = 20 WHERE Place = “Bangalore”;

Gmeer s Lemem “Bangalore” s6irm &L 5360 E(HEHELD LOTEWTEITSHERHMLLL LN 20 6T60r LM
SiMOSGSLD. LGINSSILLL DL euemesor LNeTaIBLOT 0)i:

Admno Name Gender | Age Place
100 Ashish M 17 Chennai
101 Adarsh M 18 Delhi
102 Akshith M 20 Bangalore
103 Ayush M 18 Delhi

6960 IS GMUL L Ljeorigssmer LgIllsés, SET clause LWeLI(bSESH Seumpiinesmenr LI IL|semerm
armystefiured 1955 @ollieomd, 2 STramSHNG, 6 Lmewreu] i L euemevorufed, LedCeum)
Le0rIGs6men LG 1SS e)IEamenr L L em6rT LT aihLomm) :

UPDATE Student SET Age=18, Place = ‘Chennai’ WHERE Admno = 102;
102 | Akshith | M | 18 | Chennai

GLoMEemTL &L L 66T &L péaeurL (Psmmufled Ligsme LOTMNI Sienlose M.

Admno Name Gender Age Place
100 Ashish M 17 Chennai
101 Adarsh M 18 Delhi
102 Akshith M 18 Chennai
103 Ayush M 18 Delhi

@E} sfleoTeed SiemioLiL BILomLHl (SQL)
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12.7.4 flov 8n(B®60 DDL &LLemenseir
12.7.4.1 ALTER &LLemen

ALTER &l Lenemeowi’l LweTL(hSSH i Laemenr ailqaismoliied Onbhauflmami CaidHsen,
TNSHeTCa &mESGL LSHNGS Wy tLuwifl e, 6bhs e bbauflmaulsr ey amemLGLT Sisdeg
SiemeilemeorGuim Lommni SiemLoS 60 BB (heauflenaemiul SiL L eusmesoruleolhib & 158 @360 GLITET M LOT MMMbISEmen
BlFiILI6VTLD, Sig) SLpSSTEmID (Wemmufed LILTL(HSSLILIBS mG:

ALTER TABLE <table-name> ADD <column-name><data type><size>;

LomeoTeu] i L euemenoruied ‘char’ etetrm Sreyeems Fmihsd address” eeorm OpGhauflingemw CHIsHS,
&L L_6mELLIGMLOLIL]

ALTER TABLE Student ADD Address char;

i L auenemruled gnHeTGa me@L pbhauflmam wrmnfwemwdgs, ALTER TABLE &L Lener
MODIFY clause 2 L6t LwiesTL(hSSLILI(BES M.

ALTER <table-name> MODIFY<column-name><data type><size>;

ALTER TABLE Student MODIFY Address char (25);

Gms6wTL. S Lener Lomewreu] L eueneoruisd 2 emer address OpGeauflns @Lblumwa 25
TS GlEHE6T DT GHE eI S8 IET6ETERHLD c1enaLUTed LM SHMLOSELD.

ALTER &L Lemer &(p&amemid (psmmuisd ermaser@e 2_eer bib(heuflenad@ wmbluwifl Lwesr (b mgi:

ALTER <table-name> RENAME old-column-name TO new-column-name;

2 gnreTSHN@, address ereorm OlLwemS OlETevrL Opbauflenags@ city eaerm wmOLWfl 2 S
&L L_606IT :

ALTER TABLE Student RENAME Address TO City;

6 Opbaufllns Sieveng Simersg Opbhaflmssmenyd Bes, ALTER sl ememsmiull
LwesTU(bSSeomd, 2 grrerSHdm@, ALTER TABLE-esr DROP COLUMN & uwetu(bhSd), @oiinic L
OB (heurflemFemiLl [BESH60MLD, SBLL_606IT:

ALTER <table-name> DROP COLUMN < column-name>;

LomevoTeuT il Leusmevorudled city ereirm OibGHeuflenaemiLl B&es, LILIGTLI(HLD &L L w6

ALTER TABLE Student DROP COLUMN City;

12.7.4.2 TRUNCATE &L Lemer

TRUNCATE &L Lenem il L susnemruiigpierer Sismers gl auflengsmenyd Bl LierLbHmE!.
S’ L cuemevoruiedT euqeumLOLL| LOTMTLOE, &IGSH st &L a@GassiubGd TRUNCATE
&L Lsmerufest OGmLifliied

I TRUNCATE TABLE table-name;

12 - SpId UGLIL SHevoflest] Sinflaliied -@Z}
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2 FTIeISHNGS, LTETEN S L aneruled 2 6TemT DimeTSHG LeISmeTLD, S L 6I6meuoTsnLLLLD
B @SS MSBITET SHL_L_6M6IT

TRUNCATE TABLE Student;
LomevoT U] i L_6emeneT BSSLILIL (b, [HemenTaisliLi@d) all(hellsasiLbhaemg.

12.7.4.3 DROP TABLE &L L emer

DROP TABLE &L Lsnem SI6i5s6mSHe0mbaI 630H SiL L ausnenTsnill Besl! LeTLI(GS MG 63
i L ausmemreni DROP  6Flgmed, SiLeusmemoruied 2 eTem Sismenid @l auflngsend Basiul (b,
S L ausmemotuiledr augeusmLoli] SIelSHemeHSeomba BaalLbD. Si L aemenrsnil DROP 6&iis 16T,
Sigmer HmoL Oum Sueongl, Spaeomed, DROP TABLE s L smemsowl LWeTL(GSSHID CuUTE
ar&FflEmallns EmSse Gaeorhb. M i Lamenrsnil DROP  6lgiw Gastor(holosfled, Sig) smed
S L auenemring &mss Ceuetor(hld, DL anemnruiler Sismersgl auflmasmenyd DELETE &L L sner
Bl mevor (b BSHBLILIL1qHEBS Geuesor(hLD.,
ST g auflengsmenrd B&5, GHmeILLITeT &L L 6mer:

DELETE * FROM Student;

S5 aflmsseEpd BoHaIUlLL ey, Spssramid pammuied DROP TABLE &L Lemememiu
LI6TLI(hS S il L_616m6woT6mLL [BEEHE0MLD,

| DROP TABLE table-name;

2 FHTI6THHMES LOTETOTEUT DiL L 6I6m6s0T6mIL [BHb:
DROP TABLE Student;
DELETE, TRUNCATE AND DROP & mp):

DELETE &L Lemer WHERE clause-60 01&M(h&&LILLGHEBGSLD HLIbSmeoTufleor
SigliLemLuled, S L euememruiesr @M L auflngsemer LI (HD BHGD SiedevG)

DELETE ahd g BHubdmenyd 6OsmbHesaLILLeMNevemevdlefled, i L aiemesorudedr
Dim6rT S G euiflem e SHemarid B e 6l (hLD. Db 6uTITeD SiL L 66M 65T 5615 60T 62 SIS SBLILIL L
8L 5ma AhHessNg).

TRUNCATE sLLemer Si'L eunewruier Siemersg auflngsemenyd B,
TRUNCATE  augeuemiolisnLl LOTHMTLOED, S L elener&0lsHer e&iss®h aiin’L SL5ms
(el @b,

DROP sl Lemem sra155em5He0mbal 6 2 milimu Bés LweaTUbSmgl. b
i L auemeoorsmit DROP O1F11& 60, SiL L a1emeuoried 2_61T6rm Sisment & gl euiflen & emLd
BésUL (6, DL eusmenrufler aigeumloli SroSSHemSHembal BealLbD. 6ibH
i’ L ausmemrenil DROP 61Fi1gyefl L 196671, Sigement SpoLIL 6lLim &wieom g,

DROP

12.7.5 DQL aLLemer — SELECT &L L emer

SQL-6b Asweomrmmid GG, efleTelvHmeT 2 HAMSHGSNGID, SMmel WO GUUGID W%
(pa&&meot Listsflaerfled 660TMT@LD. 6(H cl6vTe6d GT6ITLIGI SHTeISSHOT AL L eemenoriNedhHib & HTLD 6flHLOLLD
Siemal blLm 6l&BMbésLILGHD &L Lsmemur@d. SQL SELECT &L L ener, SI6|SHH6em i Lasnesruiled 2_erer

@E} sfleoTeed SiemioLiL BILomLHl (SQL)
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seflenerr eflereueorsGar Sisbeog) WAL (hésGam LIWeTL(HL SLLMeTLTEGD, &8 660TN) 6060
S15NGS GuMUL L i’ L sisners6fledhb e Ligleuseafler giments ga misemer L 6L (hésL! LeTUbHEmE).
SELECT &L L6m6memiLi Li6D aulgaibid6led LILGTLI(hGS60LD,

SELECT &L Lsnerufeor OigmLfliied :

SELECT <column-list>FROM<table-name>;

o table-name 6eT60TLIG) G660 OILIMLILIL L S L ci6mevoTufedT HILILLIT,
o Column-list er6dTUg STey OUMILTL 66TH Diedevg DsNEG GuMULL Obbauflnssamer
2 eTeTL &G

2 SMIewTLONS LomenTel] SiL L suemenorlied Emibgl Gaidemas ereuor LMMILD LomevoTeFE6rfl6dT BILILEDT
L (B UMT&S, SLLemer LsTaumLom 1) 0sm(beSLILL (h6TerT &i:

LomevoTeu] S L 6U6m6voT LN6OTEUIHLD SHTEWeUH G\SHTEOITL. (HIHSTEV:

Admno Name Gender Age Place
100 Ashish M 17 Chennai
101 Adarsh M 18 Delhi
102 Akshith M 17 Bangalore
103 | Ayush M 18 Delhi

® 104 Abinandh M 18 Chennai ®

105 Revathi F 19 Chennai
106 Devika I 19 Bangalore
107 Hema F 17 Chennai

SELECT Admno, Name FROM Student;
Gumaeit. SELECT &L Lsner 1N6TaumHd Saeaime bleuerflésasm (hib:

Admno | Name

100 Ashish
101 Adarsh
102 Akshith
103 Ayush

104 Abinandh
105 Revathi
106 Devika
107 Hema

S L 616meuorU 6T Sisment &G L|eVhISemeNILILD, auflenassmend Lmiées, SELECT &L L sner @eleumm)
SIEMLOLL|LD.
SELECT * FROM STUDENT;
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12.7.5.1 dply& egmed DISTINCT

DISTINCT &miys blgmeosyer SELECT sl Lememsmwll LWeTLI(GSES 6H S L euemevorlisd
@ aflnasmer 2 HaTSTOD SHhoHmend, & el S S5FHmed Saisalsrmg)

2 NI SPNS,
SELECT * DISTINCT place FROM student; e160Tm &L_L_smer L6TauHLD SHTemey OleueiflasmL (bHLo:
SELECT * FROM Student;

Place

Chennai

Bangalore

Delhi

@omasevorL bleuerflufL 1q60, place eT6aTERID Lis0SSe0 ML 1qLIL| QIfleDEFH6T E6LEVTSHEMSHE SHITEUOT6VITLD.

DISTINCT ereorm fmlig blgmevemev LiwerLI(bhSGI0 Gumrgl NULL wdlliyset Sigls ereureoflebemaiied

Sm19eni1d, G811 6 NULL ol 1o (hBLo Sl Siggiliiiio.

12.7.5.2 fAply& egmed ALL
ALL eretrm &mii|& 6lgmed &1 1911 auflen g &meriLd & &S oaisemgl. Sig &I 1glL | Lglaismen

SHS60 OlEmeTan T, il L eueneurufedr speibleum s euflsnasmuid blusfl&esm (bHLb.

® SELECT ALL Place FROM Student; ®

BLomaEeTL S L neT SiLL aisneurufled 2_6iTer sp6)bleumh cuiflenasulanid 2 et place eredrm Lo geor

SIS G LS IL|SHEmeMLLETL LI LIFeIEHmeMLLD 2 6TemL&es) bleuerflésasm (hib.

Place

Chennai

Delhi

Bangalore

Delhi

Chennai

Chennai

Bangalore

Chennai

SELECT s Lenemufsyister WHERE clause, sfiipoliw Sismen OlLmieugsmemer efilgwpsmmesmen
&b mg. WHERE clause wjLesrmeor SELECT &L L smermuiledr 61LT &) 619 6:LD:

| SELECT <column-name>[,<column-name>,....] FROM <table-name>WHERE condition>;

@E} sfleoTeed SiemioLiL BILomLHl (SQL)
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2 FIIETSHHN@, rewrarHefler GFIoHemae eTewTenewrlLD, blFeTemerTenil GFibS  LomesoTauTss6rfleoT
BlLwiTsemer L (b Oleveflsesm L, SELECT &L Lsner Spéasmemid pemmufled LeTLbhSSILbSAm&!:
SELECT Admno, Name, Place FROM Student WHERE Place =”Chennai”;

Admno Name Place
100 Ashish Chennai
104 Abinandh Chennai
105 Revathi Chennai
107 Hema Chennai

‘ ‘ Chapter 12.indd 226 @

SELECT Admno, Name, Age FROM Student WHERE Age >= 18;

Admno Name Age
101 Adarsh 18
103 | Ayush 18
104 | Abinandh 18
105 | Revathi 19
106 Devika 19

RUIL(H Busdlser =, <, <=, >, >=, <> GumeTmmey e LI semer sLuf. SELECT
s Lemari et WHERE clause LwestLi(bhdSeomd, WHERE clausesb GaL60 Bubgmendsemsm OR, AND
mmid NOT Gurerm &h&e NFWLMESME6IT 6601 16meuor &8 LILLIGTLI(H&S6dT meuT, 2 SHTI6euT HH NS,

SELECT Admno, Name, Age, Place FROM Student WHERE (Age>=18 AND Place = "Delhi");

Admno Name Age | Place
101 | Adarsh 18 Delhi
103 | Ayush 18 Delhi

The SELECT &L Lsnerenill SLpSSTEILD (PenmEs6ilanid LILIeTLI(hSS60MLD;
SELECT Admno, Name, Age, Place FROM Student WHERE (Age>=18 OR Place ="Delhi");
SELECT Admno, Name, Place FROM Student WHERE (NOT Place ="Delhi");

12.7.5.3 BETWEEN wpmio NOT #plils esnneer

BETWEEN erettm fmiiLj& 6l&med gl serfledr LiTLismL euemiLm)isalsor mgl, &b& Lniisnieir 2 sierm
L ILEHeT OlETenrL auflnasamer 2 6TaT SH@b. Wwlsefler umiLmear AHSU S WS LHMID
GMObSLLF S IINES EemL G 2 616 [HILIHSHEm60TemIL _61T6IML_SHELD,
SELECT Admno, Name, Gender, Age, Place FROM Student WHERE Age BETWEEN 18 AND 19;

Admno Name Gender Age Place
101 Adarsh M 18 Delhi
103 Ayush M 18 Delhi
104 Abinandh M 18 Chennai
105 Revathi F 19 Chennai
106 Devika I 19 Bangalore
12 - SpId UGLIL SHevoflest] Sinflaliied
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BETWEEN @Swsduier gl Suéduned NOT BETWEEN 6&weoL(hb, HUbSHmersmil Henme)
fFlTg LlaimeneT &g fauellEBsm (HLd.

SELECT Admno, Name, Age FROM Student WHERE Age NOT BETWEEN 18 AND 19;

Admno Name Age
100 Ashish 17
102 Akshith 17
107 Hema 17

12.7.5.4 IN flmliyg eamed

IN fpiyg flamed uglelesr L ILSBEHL6T OLMEHHBHIa 19U eienaEulled LI SflET L 1quImend
GO LweTubS M. Caum) OlFmmaseled samienSHeled, &8 66T MIGE GLMLIL L LIS EHL 6T 65
fBGheuflenasm sUiiL L1 LiwedTLIGSA MG &8 OR HLIbSHmerré@ Hammeo g,
2 FTIEOTSHNS :
SELECT Admno, Name, Place FROM Student WHERE Place IN (“Chennai”, “Delhi”);

Admno Name Place
100 Ashish Chennai
101 Adarsh Delhi
103 Ayush Delhi
104 Abinandh Chennai
105 Revathi Chennai
107 Hema Chennai

NOT IN &piiyg blamed Ll iquIg)|L 6T OUTGBHSTS WHLIL|smend OlsmerL Liglaigssmen oL (HBLo
OaueflSBETL (Hid. 2_SHTIesrSHMS,

SELECT Admno, Name, Place FROM Student WHERE Place NOT IN (“Chennai”, “Delhi”);

eteorm S Lemem  “Chennai” wmmid “Delhi” Spéliu SLmismer S6ir wmm Lomesreuiserfleor
LI 1qu16m60 Bleueludi(hid.

Admno Name Place
102 Akshith Bangalore
106 Devika Bangalore

NULL wdliy :

65 i L euemeworufed NULL wglliemLijeni i Leogemg WHERE  clausesb IS NULL eretrLisngL
LweTL(hSE GaL6eomd, 2 HTIETSHNGS, age 6T60TM LgoSHe0 HILSHET OSTHSSBLILLTSH HMeTSHE
LomevoT T S6rTledT LI 1qu ism6v BleuerfludL, LiwiesTLI(hS S GeueuoriqLLl &L L 6mer:

SELECT * FROM Student WHERE Age IS NULL;

-@Z} sfleoTeed SiemioLiL BILomLHl (SQL)

| T T ® . T ||
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GOy

U 1qu160lL_60miD

ISNOT NULL er6trLI6m& LiLi6oTLI(hS S i L_auemevoriuded 2_6mer NULL Siebeors mgf,]ﬂqassmﬂ

12.7.5.5 ORDER BY clause

1. smLmbleneowirs, ORDER BY srsme ermiauflenauied auflensliLibSgio.

SQL-eor ORDER BY clause LwWerL(bSS STeisemen eerm Siedeng SigHmeE Gumult
aBGheauflenaseflsr Sqlimuisd emeuflensuiGsom Sisdevg EmmiE auflmsulGeor auflnaLiLi(hSSHe0mD.

2. geflemesr DESC eredrm miiLi& tlamedemevl LieTLI(hSE) Emhi@ euflensufspid,

ASC ereorm AmiiL& lgmevsmevts LiweTLI(bSS) o mieuflensulanid auflewsLiLi(hSSHeomd.

ORDER BY g &eiieumm) LIwedTLI(h&S60mLD :

SELECT <column-name>[,<column-name>,....] FROM <table-name>ORDER BY

<columnl>,<column2>,...ASC| DESC ;

2 FNIOTSINGS :

LomevoTeuasefledr OlLILIemT ST auflena ILbSSIL L 1quismev bleuerflufl LesTLI(HD &L L em6rLLImLOLIL

SELECT * FROM Student ORDER BY Name;

auflenaILbSSUILL L LomevoTeu] il L euemenor LedTeuBLOM m):

Admno

104
101
102
100
103
106
107
105

N
o

Name

Abinandh
Adarsh
Akshith
Ashish
Ayush
Devika
Hema

Revathi

Gender

M

m 7 H g 2 8K

Age
18
18
17
17
18
19
17
19

Place

Chennai
Delhi
Bangalore
Chennai
Delhi
Bangalore
Chennai

Chennai

G&oily

ORDER BY clause LiwesTLI(hSSH60TTe0 il L a16memTd:@ 61hS LTSI IemLILLD ermUbSBT

3

12.7.5.6 WHERE clause

WHERE clause ugloysmer augas (haeie@ LLeTLhSmS!. &8 0smbheiILL L HLbHSemereniu
Rsmmey Bl d Ldeysemer oL (o NS0SHSHS 2 Seidmal. 2 STIenT SHMES, LOTETTaIT L alneuTuisd

12 - SpId UGLIL SHevoflest] Sinflaliied
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18 MmId Mm@ GLMULL aILgImLLL reTaufdseflsr LI quime, isr auiflmsliLbSs aneuflmauied
Bleuarfluli(bhid &L Lsmer LT6dTeuHLITM)):
SELECT * FROM Student WHERE Age>=18 ORDER BY Name;

Admno Name Gender Age Place
104 Abinandh M 18 Chennai
101 Adarsh M 18 Delhi
103 Ayush M 18 Delhi
106 Devika IE 19 Bangalore
105 Revathi F 19 Chennai

18 wmnId SienE& GLMULL ILGIL L LoTeTauisefler LI iquisme, Sisr aiflmalig SmnhiE
auflemauilev, bluefluN(BLd &L L smer LledTaurhLOm ) :

SELECT * FROM Student WHERE Age>=18 ORDER BY Name DESC;

Admno Name Gender Age Place
105 Revathi F 19 Chennai
106 Devika F 19 Bangalore
103 Ayush M 18 Delhi
101 Adarsh M 18 Delhi
104 Abinandh M 18 Chennai

/\\
[N

&y ¢
LMLUeD Ljeorigserfledr L &b auflenFuinséaio 61&u'_|u'_|u_|61)rrLb/

12.7.5.7 GROUP BY clause

SELECT &ammieir GROUP BY clause LSS auflena st Sevevg) b bheuflenasefled eGr
rglfiumesr L Hafled bOlemeoTL.  LTeawTEISmeT 6 0STGHWLTS Liflésemd Siedengl 6
S’ L susmeurenlll GP&semms Lflésemd, 2 SMIaTSHN@ 6(h IGLLI6D 2 67T L6uoT LDTENTETS6T
Si6v6vg)| bLietor LomevotexlaarfletT eTevoTenul B emaBEmILIG O1BIb G flsmerer, GROUP BY &g LiwedTLI(hSSH60mLD.

GROUP BY clause 61 61gmLifliied

SELECT <column-names> FROM <table-name> GROUP BY <column-name>HAVING
[condition];

GLoME6UTL L L_6MET6MIL LOT6soTeUT L L aI6mesorued LILTLI(hSHS :

sfleoTeed SiemioLiL BILomLHl (SQL)
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SELECT Gender FROM Student GROUP BY Gender;
@omas_ i &L Lenemuiledr bleuerflu (b Lo hHLOm m):
| Gemier
M
I

S et WgeidEsT WU HGWL SHHoU LML (HETETE GT6TLMmS SHHSS6L OlEmemenaid, &6
SITI6vOTLD 6T60T 60T 662601160, [HITLD “py600T * LOMMILD “BlLI6TOT * 6T60T M) E(TH LimedlevrmhigssmenGiul flummeT@emmd, GROUP
BY clause Siemenrsgl ‘M’ omewoTaui&HmeniLd O5T@&@S5E), 606 auflenasmiu Ll (b Oeueflui”bsmergl. &&i
GumetT@m ‘F’ Lomemrai SEh&H@ELD blauerfluT(h Siemiow .

9 FHTIewTHHME, LOTEOOTOIT DAL L 6meuoTuled Dbevor, BILIGIST LOTEBOTEUTES6IT60T  6T600T6usTh6mSHEmILI
S60oTL L SPSHTEILD SLL 66T SHILILIL (HETen S :

SELECT Gender, count(*) FROM Student GROUP BY Gender;

Gender count(*)
M 5
F 3
N
/ SoliLy
NULL wdlysmenyd Gsisgstismster COUNT 21 er * eeorm @ouiG

LIWESTL(HSSLILL (heTTer &)

@umaetor. SELECT &a_mm 6001 LoMMILD blLI6T0T Lomevor méasiasefledr eTevorenoflsemasemiLl Bleuerfluf (bid.
12.7.5.8 HAVING clause

SELECT &L LememujL_eor HAVING wpmid GROUP BY Clause-&&smer LILGTLI(GSSH GWSSHEH&EHES
THILID S6meuTemiLl E(HSS6VIMLD LOMMILD LILIEVTTT 62607 Nl6meutrbd OlFILM&a MigSmETILLD LILGITLI(HSSE0MLD.

2 gnrenr&Sn@, Chennai g G&ihs Sbewor LOMNMILD OILIGTT LOTEWTTESTS 66T 6T6u0T600f I8 6mEBEMILI
S600TL_lLLI

SELECT Gender, count(*) FROM Student GROUP BY Gender HAVING Place = ‘Chennai’;

Gender count(*)
M 2
F 2

@maemrL teueflui(h wmeTeu] i L euemenoruied GlFsiemeorenil G&iHS Sbevor LMMID BlLievor
LOmeuoT &I S6fl6ar 6T6v0T600f|E6mEBEMIL HiTevorL IS MG

12 - SpId UGLI SHevoflenll Sinflefiiied
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12.7.6 TCL commands
12.7.6.1 COMMIT command

COMMIT &lLswar, SIUSSTSHNETET  6HS 6(h BLAUGSOSID HIbSIOns
GauilsaliLwerLbhSng. INSERT, UPDATE, DELETE Gunesrm DML &L L snerasmenrt] LIeTLI(hSS
OlFCLLC L o mmmisseT RN &rLosvev. SQL gmetr(h@miuieo COMMIT &L L snereniu 0 (hdHs Lm@& e,
85 Hrbsrors GMsslLbEng. COMMIT &L Lsmeremiu Osm(bS gl el L med, A’ L ommmmigeT
Smutl ium Sweorgl. COMMIT s Lsnem &eleumm) LWGTLIGSSLILIGES MG

| COMMIT;

12.7.6.2 ROLLBACK &LL emeér

ROLLBACK &LlLememr @&smLdl COMMIT alLmadsd Un@g 0s1hsds SimersHg
&L Lememaemend Smou 6Lumid, &bs Sl Lememyer SAVEPOINT s Lsnemd LwerLbSd e
G L savepoint LSS M@ Osmevor(h 6156060 (LPLQLLLD.

I ROLL BACK TO savepoint name;

12.7.6.3 SAVEPOINT &L L emerr

SAVEPOINT &ULeweT 6 BLOIEmESDmIL SNSMmeisnns Gslldg meaulilgmed, BT
GaemauILI(pLD FLomkiserled SHOLID Db FHlmeosE blE606060ITLD, HLOLPEMLIL SiL L 616mevorL6dT Lom ML L
Hemeusemen BeusiGeun) OlLLTEmeT LIWETLI(GSS 6hs SLWSHMID CallsHgs Bsmemameomd, G,
ROLLBACK &L Lémemsmiul] LIesTL(HSH ), LT evor(hid i 1HemesmiL 61&60T MEML_LLIGOITLD,

I SAVEPOINT savepoint_name;

etTeu(pD SHremeus 6lbmevor Lomevoreny L euemevoruied COMMIT, SAVEPOINT  mmd
ROLLBACK &L L smengemen SmeurL i@l 67 (b SIS (b:

Admno Name Gender Age Place
105 Revathi F 19 Chennai
106 Devika E 19 Bangalore
103 Ayush M 18 Delhi
101 Adarsh M 18 Delhi
104 Abinandh M 18 Chennai

INSERT INTO Student VALUES (107, 'Beena’, 'F', 20, 'Cochin’);

COMMIT;
Admno Name Gender Age Place
105 Revathi F 19 Chennai
106 Devika I 19 Bangalore

@E} sfleoTeed SiemioLiL BILomLHl (SQL)
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103
101
104
107

Ayush
Adarsh
Abinandh

Beena

w22

18
18
18
20

Delhi
Delhi
Chennai
Cochin

UPDATE Student SET Name = ‘Mini’ WHERE Admno=105;

SAVEPOINT A;

Admno Name
105 Mini
106 Devika
103 Ayush
101 Adarsh
104 Abinandh
107 Beena

B

M 2 £ 2

Gender | Age

19
19
18
18
18
20

Place

Chennai
Bangalore
Delhi
Delhi
Chennai

Cochin

INSERT INTO Student VALUES(108, 'Jisha', 'F', 19, 'Delhi’);

SAVEPOINT B;

Admno

105
106
103
101
104
107
108

| ROLLBACK TO A;

Admno
105
106
103
101
104
107

Name
Mini
Devika
Ayush
Adarsh
vAbinandh
Beena

Jisha

Name
Mini
Devika
Ayush
Adarsh
Abinandh

Beena

12 - SpId UGLIL SHevoflest] Sinflaliied
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Gender
F

B
M
M
M
B
I

Gender

m 2 £ 2

&

Age
19
19
18
18
18
20
19

Age
19
19
18
18
18
20

Place

Chennai
Bangalore
Delhi
Delhi
Chennai
Cochin
Delhi

Place
Chennai
Bangalore
Delhi
Delhi
Chennai
Cochin
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A

FlemeoTalel Q\BHMETSH:

SQL eetTLgl 2 MeHlnend SIQISHSHETHIGMET 2 (HeUTHEID, NFWOLIGHSIHD 2 S
Blom AT @G Ld.

MySQL eT6tTLIS) 6 ST6ISSH6T GLOGVTETOTSHLO SieDLOLILITELD.

SQLsor LIsbBauM) S miSaTTaTme SIe) euenmiLsmy Olomfl (DDL), Sie) enswLmEnhse0 tlomfl
(DML), susl efleoraued 6Glomfl (DQL), uflenissmers s Guurl® owmfl (TCL), sme
&L bUum( 6om (DCL).

DDL Sil'L_a16nemT&emen 2 (hailé@&S60 LMD iSHSHMISSTE S MHN)SHm6T QILPRIGS DG,
DML e S L_susmenoriiiled Siremen GF1&S60, LiGIL 115560 LoNMILD 58S 601 ST S H)i&:6mer
APHRIGSS DS,

DCL 516 Sig)&SNISHTE LSS SHL_L 6mETEHEmEN QILPHIGE NS,

srssasdHaeTer  Lflaissmersmer  Gueomsoreny  Ogi  TCL &L Lsnerger
LiwedTLI(HaS\6dT meuT,

DQL 5. L_sm6n&e SI6lSHSHemSHSle0 eleoraledsst 2 (Heumed 2 g6 a6 meor.

CREATE TABLE 5" Len6T 6 LSl SiL L 6usmenTsmll 2 (HauTSESS MG

SELECT s Lemen efleoroncdassemem 2 Hamss 2 Saldimgl. GaId, Sighemer WHERE clause
LWeTLI(hSS LIsvGeum) cuens&6rled S (bULIbGSS (LGLLLD..

INSERT &1L emem SiLL auemenoriiled euflenaasemer G51&Hs Sisgiodéeamg).

DELETE &L snem SiL ausnenruded euflngasemer s Sisnlodesmg.

UPDATE & Lener gmnser@a 2 6mer auflngaefler odl@eEnse WOIMMmIGSeT 6l
DI HEHE 6T MG,

ALERT TABLE s L_snem SiL 66newrifeir aq616mLoLisnL M MHLIenLo&SES eSS ma.
TRUNCATE 5L enem Sienetrd gl LiGlaiser onmid i L eenenrll B8, paisdh 0&iis
BL 508 abelssl! LeTLbSmEI.

DROP TABLE 51" L_ewel S161536T5360BHS! 62(H S L asmewotsnill B&@&GH M.

COMMIT &L emen embG0leumh LiflouiSHHemenTemliLld SreudbSHensdSled Binbsaons Caisa
USE NS,

SAVEPOINT s Lsner Gaemaumer GuTgl, Sibg SOHILILL L SFHN& 6p SO L
8L 53860 LflauissemeTenil Snemelsons Gailasma,

ROLLBACK 5ie5aamdmd Diger smLd COMMIT s measd UngG 0srhsHs
SNMETTSHG)| SL_L_6D6TEHEMENILILD hIHLOLI BILIMILD,

wu aFlWwennl LWHA

1. uesflwreny erevor, uessfiumery 6wy, ued, uenfluled GCosibd CoHdl, DiglemL 2aFd el

L|60MIE 66T O1SHTE0OTL. 6(1F LISTfLLITENTTT il L 616memaT6mLLl 2 (HEUTE:ES.

2. Gunas i Si'Leismeoruiled Lissoflmer eTevoremenor (&eTemlo HmelBGamed (primary key) amubSHS

BismememeyLd, Guogyid, TGS 6k Ljeotd NOT NULL-evres @nlliiihs.

‘ ‘ Chapter 12.indd 233

3. GeomemisemTas EMHeHESLD Dmerd g Liswoflumeniaseler LI 1qu16me0 SWIMfléaseiLb,

-@E} sfleoTeed SiemioLiL BILomLHl (SQL)

®
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'l w aFWwemmL LuinHd

1. wreTeul S L EDETSE name, age, place wMMID admno 6Ty Lev auflematiLlg efleTausmen
2 (HAUTHS.

2. wewre] SiCLeusnenoruied 18 aigis@ GumulL wrewreui LMl elemisamer Meeflui 6w
sfleoTeusmev 2 HauTS&EaUD. City 6T60Tm LSS M@ unique &L (GUILIML DL 6U6mILIMIS Siéh Ol T6TaTeILD,

= HISG ‘ :
ik
|ues-o F93S9E
sflwuneor eflewLemw CaiHOsBSHS 6T(Q&IS (1 wéllieevor)

l. 6hS S LMETHET DL eIEneT AIGaIMLLIML 2 (HRMSHESS6, 2 nalflmevsmil B&GSH60 LMHMID
2 mayflemed Sl augeusmoliml  LTHMISHED GUTETN BFILMUT(HSEHESTET  CUMITLLIDMEHEMEIT
APBIGHMSGI?

&) DDL ) DML
&) DCL /) DQL
2. 6T SHLL6meT L L euemevoriledr eulgesmLoLIemL LOTMNI SiEDLOES NBILDSNEHE MG
S1) SELECT &) ORDER BY
&) MODIFY m) ALTER
3. Sl Laenemrenil B LILETLI(HSS CalewTiqiil S L 6merT
1) DROP ) DELETE
®) DELETES ALL /) ALTER TABLE
4.  cfleTeueLSHEM6 2 (HEUTSHS LILIGTLI(HES
&) SELECT ) ORDER BY
&) MODIFY /) ALTER
5. 6(h HIUSHTSHS6D 2 6TTerm HiTeme auflenaiLmesid blai LwedrLpD clause
1) SORT BY ) ORDER BY
&) GROUP BY ) SELECT
| LSS -2
ST HG NeTTESHEHSHGSW eflemLwierf] (2 w&lliauevor)

1. 18 MG GmmeTS 2 6TeT SmerTSH gl Lomevrauiaseflsr Sreflsner auflematiLig 05iflel blnD 6
6Xl6OTEUEMEV 6T(LP SIS,

2. Unique wmmid Primary Key &L (umbassmst CaumiLibSSis

3. S’ Leuemenor SL(HLILT 1GMGSLD, Opheuflens s (GUUT IgNELD 2 6T6m GaumLIT(hEmaT 6T(LP&I%?

12 - SpId UGLIL SHevoflest] Sinflaliied
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4. ebs SQL &n_m), DI L IMETTEMIL 2 HEUTSHSHEILD, Sieumled LI IL|GHmaT CFT&HEaID HeID&EELD?
5. SQL wnmidb MySQL&@ 2_6Ter GeumiLIm(ha6T LLimsmex?

| LSS -8

SIeMm VT HG) NS EHHGSW elemLwier] (3 walleeoor)

1. &L Gl ereotmmed ereiTeor? Primary Key sl (rumb unn &mi@ iy amrs.

2. & UL LeoSema GEILILISEIT eLPeOLD LOMemTal il L 6usmenor SL-LsmiolismLl oMMl Siemiodas 6h SQL
GoMEM M) 6T(LPGIE.

3. a@zeuibd eedrm DDL &L L 6n6Taemen 6T(LSIs.

4. Savepoint &L L snerufledr LILIGTLITL 6DL 63(F 6T(hS SlESHML(HL6IT 6T SIS

5. DISTINCT &mlii& blgmevsmev LieTL(hSS) 6305 SQL &amnflement 6T &is.

| UGS -

ST S5 NTTSHSHEHSHGSL eflemLwiearf] (5 wdll6eeoor)
1. L6v@eum) 6UEHEBILITERT &L (HLILIT(HEBEDEITLLLD, ISH6T OEFILIEOLIT(HSHEMEILLLD 6T(LDSIE.

2. &p&Tamid Lisoflume il L eusmemTeniL ShSHSle0 Olasmenr(h, (i) psed (v) eusnpuieomsor sflemésEnsE
SQL &L L 6mera6mer 6T(LH&Ib.

EMP CODE NAME DESIG PAY | ALLO WANCE
® S1001 Hariharan Supervisor 29000 | 12000 ®
P1002 Shaji Operator 10000 | 5500
P1003 Prasad Operator 12000 | 6500
C1004 Manjima Clerk 8000 4500
M1005 Ratheesh Mechanic 20000 | 7000

(i) Simersg Lemflumeniserfler silourmigsemer SaufgseT OiLMID FLoLieTmhigG6 6T &mniE auflenauied
ST 155,
(i) 5000 a&ev 7000 suswmy ALLOWANCE 6lupib Sismenrs g Lesflumenigseflesr sflaimmisemen
HooT NS5,
(iii) mechanic aIEMEHEMII FITHG LIGIILITETTSHEMEIT B,
(iv) e Y auflenasmiu 2 Heaumss.
(v) operators eenaemiL FTHS Sienenrd g Lswfliumeriasefler eflaimmisemen sreurids.
3. SQLéoT amiss6i? 661016umedT MMESLD SL L 6METESHEMEIT 6T(LD SIS
4.  omevoreu] L suemevoruied etTaumd SQL da MMiSHmeT S L enLo&ES6ILD.
(i) SELECT samm GROUP BY clause LiwerL(hS)
(i) SELECT samm ORDER BY clause LiwerL(bS
5. uewflmenisEn&aeT aGHeID gMbg) LeUmISmeTs OBTEmTL 63(h i L aIMmemTsmiLl 2 (HaIT&E 6(hH

SQL samlemenr e1pd), SbF Lewflumer] S L QIMETHS 6(H DL aImeT SL(HLILITL mL
2 (HEUTESEAILD,

@E} sfleoTeed SiemioLiL BILomLHl (SQL)
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&MmedleT Ghméd e hi&eT

Slun_gma snmPibS LN6T LomesTaui &6 015ifba) fameTeag,

umLw 13

o CSV er6Tmme er6drer? Semg Limn) Lifiib &1 61 meiTem &H60

o OLSSTE [Hlmedled CSV Gamiisemem &mé&aid (integer) LM Singev.

o MUSSTET [HTe0S56m6r LIDPSSH S @S SH60.

d13.1 amwpab—

MLISSTEOT OILomPILITEDT &) L0l i [TeVSHS OFILIMEn MISH6T OSHT6uoT (H6T6r Sl SHeUMMIET 663T MIT6T
CSV f&wmea prerg emuggmer mHreof CSV Gamliyssmer LMl WpedLWNS Dinbgl Bsmemer
2 gaydlsrmgl. CSV (Comma Separated values) Gamiided eaibleump aufljd smmLerefl Sisbeogy Geum
WfiiunesTasemem LWeTL(GSE Ifldesiu L LG LeumismeTs tsmeor®h Liwermmed Lfbg 6Glemerer
&a 112 smé GHMUILITELD. 6pe)ibleum(h auflemiLi 6 euiflemEFILITEBRULD 6963616 LIS 6mSLLLD OB (heuiflewSF LTS 6D
&MHAHS Olsrerereomd. CSV O&wLmEn misemem LILeTL(HSS OlLimbLTeorssr CSV GaMiLgEsmen 6T,

LG S&HEILD (LPLYLLILD.

[-I 13.2 CSV whmb XLS Ganiiys@pédenL Guiwimer Geumun® 8

Comma-Separated Values (CSV) wmmd

G (HS6T.

6156161060
Gamler SimeTHG DL eunenor S merflgeer
B ETL &S50 DOMID  QUIRLL L DSHEDET

2 eTETL &SI SHHeUeOEHMeT & [Hemed  augeiled
bl mevorL. GSHTLILITELD.

XLS GaniiassT Sieumemm LIGUILISMNETS Sieumenm
2 HEUTSESLILIL L LeTLm(haemen Blsmevor(h L (HBLo
LGS (LPQULILD, 1&g CLTeTGM 6TPSIHMID Sp@SLD.

eXceL Sheets(XLS) GamiysenadlsnL Guiimest

CSv
CSV augaisdled srmeteflsemmed LAfléalinL
femLisdmer H L Hemene OsmerrL  ererfli
2 empy a6l GHMILTGLD.

CSV Gamiyassmemr Windows W& Sienolilled
2 erem notepad, MS Excel, OpenOffice Gumeirm
2 sl LIS ILITETSH6m61S Blabmenor(h &\meEH60rmLD,

Excel S L_aImeuoT Fo\FLI60 SIGMOIHET | DL QIGNETT QIR  HFHAIVHEMET .CSV  6T60TM
2 (HeuT&&LILIL (herTerm Seofliflo augeuemioliy | B i et iflssluL 2 smrs GsmlisenTa
aenauied Gamiiismer Gallea@h. (Sigmug xls| GFlEGD algad CSV Sy@ib.

Sevev g xIsx).
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Excel Sperg smmer Oumid @mésd 6o | CSV  Gamiysmer @&mésh 6osiud Gurg
(import) Gumg SiFs Hoaras SLSHms| Casbrs OFWeLbD. EGmmearer HmeTads
I 61(bS &1 OIGHTeEmLD, BL 508 61(hS IS OlGTeTEnLD.

2 s EhsGS 6Sifluon?
Excel augeausgled GsilsaLill L GamigEssmem 2 sopliLgliLimeneot Osmer(h SlmasGar Siebeog)
LILMLIEY B1EFILIGEIT (LLGLLIT &),

(-I 13.3 CSV Ganiyserfler Lwiesrun@aer )

SITEUSS6IMLD Dic06V ) DiL L euemenor OlFiLIENUTeD 2_6Ter SiL L 6u6menIT 1M SHeldEemer CaLilée 6(h
ererfl Gsmi eugeuons CSV LwedrLI(he&mgl. ererfli 2_smreuger GamiLime EmLILIGeuTTe0 [HTLD LILIGTLI(HS SID
BloedTOILITHEmeT BILIMHLLI(HSSHTLO6L SiL L aIenemrs blFIIE0 Sied6vg) HIRISHSHTSHH0 BMésD AFi & &
arerflluBm@LD.

CSV Ganiysmer FmiLusm@d Siamomm eellans Lgliusn@n SilLamend tawedlimet
LSBT &To"L 6780167060 16060 G TGHEVILD 6(1F 2_6MIT LIFIILITEIT SisD6V S| 6(F TEHEVILD 6(F STEUSSETSHMS
LILIGOTLI(h S SH6E0MLD.

S
D/ Sy

CSV  Gsmiy eerssliuLmigser Siedengl emILLhismeT GHHd  masHSTE

QIGRLL L ME0S BlBMEuTqITs 2 mIseT, amiurbser whmin GoaGrmadsT GLIT6TmeImsmMe
OEBTeETqITs Sreisemer WL (D GCHls@D. BmdnsdHed MODULES, FUNCTIONS,
PROCEDURES e6orm eumi&emgaer(Functions) O&wWmen misemens @Mlé@D Ol gleumeor
BT MEHETTGLD.

2 _h&EHSSS OSILLon? CSV  G@smiumesrgy FLAT  FILE  ereoreynd

SIMPSSLILBLD. HTUSMET DL L euemeoTiing GFLilSELD

HT60&s6MTeT MDEBBIT ST 6TE0161060 i6EVE)] 6LIGT Dol T610 SHieves GLTeTMEMMled CSV
g6 GaMliLsamer &mésd (import) LMHMID MHMID (export) OIS OlETeTaT (LPIGLLD,

13.4 Notepad 2 ewgy ufllunemenr vuLwWeTUBSH CSV  Gamiysemer
2_HaUn&EEGSH6 (lebeg TCHEID QB 2_emr LuSlliLmedr) 7

CSV Ganliunerg) 6 2 o1& GHMILTELD. ereoTGal qr@HEnID 61 2 enILIFILITemesT LILI6TLI(HSE
CSV Ganiiysemem 2 haumdssGar Siedeug LFLLmie] NG wpquib, Syermed CSV GsmiLmerg)
S L aI6n6mTE H1FILIE0 DieD6V S HIEUSHHETHMS TMMLD OFUIEIGH6ET PLPEVSHLD 2 ([HEUTESLILIHLD.

13.4.1 sngnoevor CSV GanLiflement ©_(heuné@&se60

Notepad 2 somiuglivener Osmenrh CSV Gamidsmer 2 Hamées (PEedled Ll SpeaieunTSHems
LNedTeuhLD euLflLpsmmemILI LILIGTLI(HSE Sm&&e0rid.

-@32} EOLISSTEI LMMID csv GaMiLaeiT
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File —>New or ctrl +N.

AbSGl, Camiled 2 emefl i Geueoriqul Hefledr epeubleump eufl Sisbevg auflemauiigimsmer
&L smer smmLeTerfiumed LfléasiL 6 2 6ol ( OFUILEID, THSSHISSTL LTS, &Lpea6uTL elaIImhidsmen
HH) OHT6Tb.
Topicl, Topic2, Topic3
one, two, three

Examplel, Example2, Example3

GumaeirL. Gamliflsmenr .csv sTeiTm Bl |L 6T CaLildaald, Gaildalil L Gaomiilmenr snoaErT
&L 618616060 Disb6v G TGHEID 63H L L 6uemevoTS OlFiLIed BlLoedTOILIMHEmeT LILedTLI(bSS Gasmiifemenr
Fmésa|D, msErT Sl eréhlensmen LLTLIbHSHS Gumaer. Gamiilemer FHmaasad, 2 ererfl i L
STeITeT &) L60T6uHLOM M) L 616memT ailg6iled 2 (HEUTSSLILIL LG HSELD.

jﬁs Bo-0-s Bookl - Miciewoft Eacel
- Meme | Juet  Pagelmout  Formuls Date  Revew  View  ChemOficel2

Calibni "1 - ™oy S Genenl ﬂfﬁ
J.-.j B/U-Ax EENH F-% ¢ ﬁhm 'Il sat b Fed &

7 ES-A- e @A Dremec G- e sear
Cipbosey Fant G Algnment s Wumber [ (T Edting
At ™ .t| Tnp-li:] (%
i | A B c D '
@® H 1 Topicl Topic2 Topic3 ®
2 one two three
3 Examplel Example2 Example3
I 4
5

uLLb. 13.1 MS-er&6lened (MS EXCEL) uwestum smL LwedTL(h&@ dmeéaliu L. CSV Gamiiy

CSV Q@amiled 2etemn L0SHT SHIeuSeT STMLeTeflenl SHeoTEnI 60T  OlSTeuTYHHST6V,
sroUerefiyL_er sreflsner OaellliLbSd SiSSHmaIL Lo SHreissmet &L CmGasT @mlLeir ()
BsM(hS &6, SHTeH6 6(hH LIGIILITES STmLeTerflemi blemeTemaild Ljsomigssmen Liflés LiwedrLI(bo LA umesrmeor
srmyeTefluied &mba Bms LiflSa ST (.

13.4.2 smpyeteflyLer snlqwl sTeflemennd a&metorL. CSV Ganlfemnent 2 _(hHeumdHE&SH60

TbSGSST LTS, Wasaufl Leob srhlsTeflmi flerem (bsTerans ShSHies smer@aud, &Gl
BlEm(beaLILIL(heTTer 6T(hS SISBML(h [bLD SHTeums EmHLIL e

RollNo Name Address
12101 Nivetha Mylapore, Chennai
12102 Lavanya Adyar, Chennai

12103 Ram Gopalapuram, Chennai

12 - SpId UGLIL SHevoflest] Sinflaliied
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Wwaeaufl Jeosdeo 2 6iem el e sToLeTefleniid CaisHa) NaeflliLbds SiSDreiener S em
BuNBameT @MHEHEHEG6T OBM(HHBAID, 6T(hSHSHISHMLL TS,

RollNo, Name, Address

12101, Nivetha, “Mylapore, Chennai”
12102, Lavanya, “Adyar, Chennai”
12103, Ram, “Gopalapuram, Chennai”

Sl  GunGamaT GMBEHHE 0BMHSSHILLL  SHIeSHT LD  &TmueTerliLedT
B fllILbGSSIL 1 HLILMS Sremreomd. MS-erdolened LeTUML sl LiwieTLI(hGE GomasetorL G lsmeor
FHméELb CuTg Sig) etreumom m Gammmeflé@L.

= o) Bookd - Microsolt Excel =5 B
] nﬂj-m L3 &L ChescE]ical J ALl 8 %W = T % i
=] :@cmu:w - 1l , --‘;‘E-fp Hml "‘Er&?ﬁ,ahum-:- ﬁ I‘
L sy AN EEAA Gow Bl Ll
- [E e A e WB8 = Edformats | 2% Feter- Select-
Clipbamd '+ Farn Elignmeni & HumEer Ceily EdHing
——— = - e jns
A B C D E
1 RollNo Name Address
2 | 12101 Nivetha Mylapore, Chennai
12102 Lavanya Adyar, Chennai
. 2 .
4 12103 Ram Gopalapuram, Chennai
5
| 6
M 4 » W Shestl Shestd  Shaews  *J T
|.'t“‘a==-

uLLD 13.2 eTésblemed CSV Lo detr Sireument gl SimLjemerflLedr bleuerfliLi(hd Gigev.

HeosFreumenet L aufufled &pliler Sieumemm

feefliL(hss Gumasesr  (pemmGLL

LWI6dTLI(h& 60D, rG&HeuId LieoSa5led 2_sier Srafsment Lgliul euifluied OleverflliLib& s Geuevor(hblLoesfled Lo lesr
srailenet L smL GmBsmeT @GNS EHEE6T 0ET(hdd Gaieuor(hid.

TBS5BISSML(,

RollNo | Name Address
12101 |Nivetha [ Mylapore, Chennai
12102 |Lavanya [Adyar, Chennai

12103 |Ram Gopalapuram, Chennai

CSV Gamiiiled &g LietreuhLom n) eTpSLILIL Geuetor(hid.
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12101, Nivetha, “Mylapore, Chennai”
12102, Lavanya, “Adyar, Chennai”
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BleuerfluL_meor gl 1NstTeumHLOM M) BHTMMLO6TIEEGLD

- LR [ ——— (= & i
Lk Hiild Wit Fibge Lipit Saimulii Dt Oerew WA 0 T dard bl - N
' HliF—— T - ¥ Cerirsl - fgConsmenaiFormming -  Jwimen - L - p
= wd . x it = - % or gebemn i Tabie - i Darir - " ir:ﬂ
o ¥ BLE-ESA EEERE - | 5 et Sy - b [ R T i'::,ﬂ'.;:,:‘.
R — : a——
A B C D E F
1 Roll No Name Address
. Mylapore,
[ 2 12101 Nivetha Chennai "
[ 12102 Lavanya  Adyar,
3 Chennai
12103 Ram Gopalapuram,
4 Chennai
i 5
[
7
uLLD 13.3 erdhleed CSV Leosameument g L eufluled Gammmioerflsged
® ®
13.4.3 @uLemL GunBaner Gnl&HEHL 60T Fnlqll Tellemenr asmeoor. CSV GamLidlemeor

2_(HeUNTHGSH6V.

HousSHled 2 6mem  Sreumerd Snlenl GumBsTeT GMIEMmeT 6(H LGS  SHeOTeIL 60T
Bl mevoTLYHIbSHT60, &ML 6mL BLoNBGSHT6IT @ MLment &) &I 1qUILITESLILIL 6D Gau6uoT (HLD, ESH60T CLI6VLD SHmEUSH6T
Fflura efeTéaLILL60mLD.

TS SIS LTS, EBLPW6TET SIemey blam(haes Gaustor(holoeufled,

Roll No Name Favorite Sports Address
12101 Nivetha “Cricket’, “Football” Mylapore Chennai
12102 | Lavanya “Basketball”, “Cricket” Adyar Chennai
12103 Ram “Soccer”, “Hockey” Gopala puram Chennai

881 csv Gamiiied LisdreumLomm) 2 heumasLiLiL Gaueuor(hLd.

RollNo, Name, FavoriteSports, Address
12101, Nivetha,”” Cricket ™" Football ™, Mylapore chennai
12102, Lavanya,”” Basketball ™} Cricket ™, Adyar chennai

12103, Ram,”” Soccer™,” Hockey””, Gopalapuram chennai

12 - SpId UGLI SHevoflenll Sinflefiiied
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eeuafluiL_meora)
From L R R, Boskd - Masssoft Excel
-:'l"'r ot ] breiert Fape Lpaut Fipimdss 74 ] Ll Wirs (Jhepni i e 1 dioipiat P -2
DA o R S (@ e Bemetes: Do gy
e, BT S-A EENER S ya B o ma Elesomat- | - 0K Pnen
Chgbdicd - LB - FEERT o] g liusmBai - SFedi Lailj §ddng
- — e — . =
A B C D E |
1 Roll No Name Favorite Sports Address
2 12101 Nivetha "Cricket", "Football" Mylapore, Chennai
3 12102 Lavanya "Basketball", "Cricket" Adyar, Chennai 1
4 12103 Ram "Soccer”, "Hockey" Gopalapuram, Chennai
5
e
7
8
{ 9
10
oA B Sheat] e - Dmsed B [
Erady
UL 13.4 CSV yeusanaiser S enL GumBsmer @nlsenLerr Excel-60 @ammmLoefls e
13.4.4 CSV Gamidgierter sremey euqeyLl L aFLw Werupm Geustoriquws 6Slpenmaer
1. ey euflemaydp (suefleor euflns) Y aufluled Emss b auflmil B BlLITSSTEmET
WSS CaIGHTHID. T(hSSIBEHTL (b <!
xxx,yyy<—|
<! erétrm @oUSLNerT ) HIemLp6) elenEFemiLl GMNEELD.
2. Gasmiieflsd 2eter smLdfl ufanearg aufwmaralfl Osnsd NILTmETS 615 TauTYHESE0MLD
Si6060 ) E60EVMLOAILD E(HEHSHEOMLD. 6T(hS SGIBSML L TS:
ppp; 499 <
Yy, XXX
3.  angmrenr ugde auflmasefler augamissmer Guerm Gamiiler Waeb auflnauied Gsmer meésn gL
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ApLLSsemeoLi aufleng Emé&aemd, GamNeT SHemevlILiTeT &) Lieomiserlsr O L jsmL i bl flsnesr
Bl menoniqHSs BGeustor(hid. BLoayId LFeseflglerer Lieorisserler erevrenilgbmasiiled L H(Lpsitem Gasmiided

Bm5560 Gauetor(hid. <«
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T(hSEISBTL(H
aaa,bbb,ccc <

zzz,yyy,xxx CRLF( Carriage Return and Line Feed)

4. smeoll] LMHMID eEBITH LSNNID 66T 600G DNFHMEGS GMLILL LUEISET SmmLjeTerfliLimed
A&l 1gmesenD, mLbaefluTarg LoSHer 6 UGHLTar SmSILGD  Gayid
BrmafléaliuL m L gl ubelsr semLd STMLSMmS OSTLIHE SrmLeTefl &L LD LMD da L Mg
(bS&ISSM_(h: Red , Blue

5.  eeIbleum® Lol & oL GmB@sTeT @M Eh& @6 O&T(H&SELILIL6VMD 060G 1T (H&SLILILITLO6D
W&o, Leownerg & oL CumGsmer @GnsEns@er S alesmeobluefled, Leomigefled
S soL GunGasmeT @mumeT g CaHTarmTgl: eThdHHSSM(b:

"Red","Blue","Green" < # @m_eoL GMCsmeT @MleEnHL6iT 2 66T LIE0SHHl6T SHI6)
Black,White, Yellow # @m_eoL GmGasmer @6 E6060MS LIE0SH6T SH6)

6. yeomsefled auflmind (CRLF), &meoL GumGsmer @ml wmmid smmierefl GLITeT memeissmen
DlEmenTyHhSHTL SiemauserT @I GuNGsTeT GMSEHHGT OBThHSSILIL  Gauetor(hid.
(S SHHHM (b:

Red, 7, Blue CRLF # ermUeTeflGW e LeosSHler AILTES SHUILSTEH Dmd S L
GmGamer @& @6 l&BM(hdaLILIL. Gaueuor(hid.

Red, Blue , Green
7. yeowrerg @ e GumGsmeT @GMesEhe@eT 0EBMhd B 1GHSS Ceuetor(holoefled, & smL

GuNBsMeT @MEEHSHE@ET 2 6T6m Ljevomendl LMOMTH S el GumGsmer @MEEnHa@sT
SienLo&GHLILIL Gaieuor(hid.

Red, “ “Blue””, Green  # & e GmnGamet@ ) eib LisoSSeir oglILme SmLILSTED Smd
LHOMTEH s CmBaETeT @GNMe@6T SmsaLILL GaueuoT(hld
,» White

O
2

SOl

BBev OEM(hHSSLILL(bsTem ThSSHISSM 160 (, White) 2 6mer &mig) auflemauied &mevor(h
STMLemerlaEHL6T BIGHTLBISSIL6TENE), 6T6l6oT60T MM6D HLoG i L euemevoruied 2 eirem LilefledT (Lpahev
S evor(h Neumm) LFleserme mearmgl &b HTmLeTslsmer Siflée GeuetorLmd, &b Eeur(
srmysetaflaeEpd em auflulledmba wHOmTE auflmi 2 aTiSs LemisarTs LiweTL(bhesr mal.
Sammm S o L TG,

[-l 13.5 er&66memed LIWTUBESHS CSV Caniilensr 2_(Heunsa&se0 N

&M &MLl eréelened LweTUTL el LWeTLhHSSE CSV GHMULSBemen 2 (heumddb, 6TH616me6d
uwerum emL. SHmb& eugasHmad  CSV  agasded Gallds ampoyn GCamiidmer Hmésaib,
TS SIGBMLL TS, 610167060 SiL_L_auenever SSHMeT Lom&fl Hreusemends b1 Teuor (Heen G.

12 - SpId UGLIL SHevoflest] Sinflaliied
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ULLD 13.5 rdlifl Hr6SHem6TE OHBM6uoT(heTem L L_aI6meusT HSHT6T

L ke . e o B
= B e Pagr ¥ emran (=Y drera S [= =P TR s vl [
Dl on e swie) @ g e T e a8
'“'J- S e- A ERE RE H- o A i syl s TS "l.:-_r:::_
cd ELES Foit gy mpr Sy gl2l] drmmy

= . .y
1l A B C D E F G

1 Item Name Cost-Rs Quantity Profit
2 Keyboard 480 12 1152
3 Monitor 5200 10 10400

| 4 Mouse 200 50 2000
5 Total Profit 13552
]

7 —

I LauemewrS srafled srausemer 2 etefl L 19m@ File — Save As et6trm eflpliLigenesr Gaia OFLILIAILD.
“Save as type option” srettugled CSV smmuemerflumed Lifléasiu (b Gaiey Oleiald, Gamifedr OILILIFL 63T
CSV Bl lement Gsiiey OFIILIOLD.

‘ ‘ Chapter 13.indd 243

UL 13.6 Save As 2_emmumLeb 6lLIC1q

B Sve s - =
%": [ [ * My ¥ ll-ll-_|.|| Eraroh My Dormys B
B i = e .
Thphsite ¥ Pl lolge == i
Fn Maratoh Difee Ened Dascurmients libsrary it Fokda
¥ W Detarmiesis @
@ Fivosbd —— -~
HE Desticp
[ Pecest Flaces Ay Pl folce
l. Crrnnbaash | ddaba Sorpl iy feicie
Cowd P Tk
a [ Desitep b umsion B4 Fely i
1 *55 LR I Matshlagic Equation Ediner Fug T
¥ & o Datument . “fl'pm :+I.;-.'|!-
| My Bocumant: b Sragh i —
4 Pubkc Dacumanty
Mo = = r
e parre Bkl -
|1-nnm-: |59 iy debemitndy =
by THY - Tage i s
= bigy Fldr Tesh v | Sew || comed |

Gamilemer CaFiHS 19SS SiGCHMilment 2 oL ILITeneT LLeTL(HSS) ereflGmd Smeae0md
@Losy|b LIFIILMLLIEY BIEFLILIEID (PIGLLLD, EGH60T 2_6T6TLEEELOM6NT &)l LI6Te)(hHLIGIETEIMEM M 2SS HEBGLD.

Item Name, Cost-Rs,
Keyboard, 480, 12, 11

Mouse, 200, 50, 2000
,,Total Profit =,13552

Quantity, Profit
52

Monitor, 5200, 10, 10400
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13.5.1 emw&Brm Fmll er&6lemed Gasmiunenrg CSV Gasmiuns wmHmUuL BeTens)

&G &L 6T&616106D LILIGTLITL 60T &) Sevofleafluied i mieuii iqmbsmed CSV @smiider W&
Smupem Serfld OlFIGaIL 60T HTLoTSHG6 eT&:06160 LiLLIETUTL DL LietTLI(hSEH CSV GamILmenT &) Smé@Lo.

CSV  Gamiilmer Fmé&@d Gumrg Guedisily Oulquied Open with Ggmerlermed Sigled
em&BIT SN eréH616e06D 6T6rTLIMS CHiTe) OFILILIED.

Soymmée wrmmtes MICROSOFT EXCEL  uwerun snL Smbgl L 1gUILL enLufled Emba)
File — Open eretrLng Gaiiey Oaiig), Sigled CSV Gamlilemer Gaiey OlFlwiaid, Gamiilesr OLILITTET &)
Bz metr medlevsmev erevfled Gapmiidlent BL1qL 1 Nemenr LOTMMLD BlFIG! (*.prn, *.txt, *.csv) Sm&a60mLD.

2 _isEhsGS 6Sifluon?
mWSGIT &MU 6T&0lowed MWD GVLTT Sbeulf6l0 SHME0S 6oTeTm @ mevor(h
LwedTLIm (hes(em BLo Sevofleafiudied Ml mieuliLi 1w Smed CSV GaMLILIT6T &) SHT6uTnLOcITS 6T&:06m060
LILIGBTLIML1Q 63T eLp6VLD SM&ELILI(HLD,

(-|13.6 emussner cped CSV Gamided Lgés wHmID erips N

CSV Gamiyseafled LsbBsum) OlFWweOLIT(HEEmET OIS EMLSSTEN 630 CSV 6T60TM OlFIMEn NemM
aupmdietargl. CSV Gamiiledmba Sisveog CSV Csmiileh sreflsmet LigSHS560, 61(LP&ISH60 LMMILD Li6v
flsweoLT(hEHemer OFlsNG CSV-6r Fmrevsbmearg — Oummlser MM NN Golwammsemen
BlssmeuoT (6T Sl

9 _isEhsGSS asflujon?
CSV @amiiysenmerg) Hlasp Gor LierLIm(haserled Limeueonss LiweTLI(bSSLILI(ha5sT meor.
erbleuTenflsd Sismeu OFIWIVLI(HSGIEUSME 6T6rflemLOLITEDT6mE.

13.6.1 emusgzgner LweTUBSHS CSV Gamitlenent Lig 5360
CSV @amiiilement Lig&es & mevor(h ULl (LPEdME6T 2_61T6T6oT.
1. CSV 081@&d LYsSge0 OFLman 6nm LIW6TL(HSSISH60.
2. DictReader &6ué @ Wemea LILIGTLI(HSSIS60.

CSV @Gamiiflsmeot Lig&a &mevor(h euflsei

O\

reader () OFwman m| | DictReader @r&@ 1

UL 13.7 CSV Ganiifement LIG&@ELD auflpsmmaser

GamLiLllevfled 2_6iTeIm SHEBau60EM6IT LIGLILIGNBEHT Sisdevg) GamLilefled &Ea60aEmerT 6T &S NG
(p&60led Camiilemenr Hméed GauetoT(hid, LIGSHSH60 OlFLIED LITLTeTsl (Pubhd Ln@ Camiumerg) epL i
Gauemor(hd. BFetT eped CHMIING HeveTassHed &GS (heter &L  ai@halsasiu@o.

12 - SpId UGLI SHevoflenll Sinflefiiied
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er6oT 6y emLIGSHMevfled GapmLiL] blaFwevLImLmeot &) LetTaumLd Lighlsmeuaserlsd OlFwedLI(hSSLILbHE ME.

<

ugeoe 1| CHMLIOL SMESHID

<

N B Si6060 &) 6T(LPGILD OIFIEOLITL 6mL HlFILILIEILD

X

GaMLiemLI ELPYELD
Ligblemev 3

¢

N
o

Gamllemer FHmé@L open SLLememuled Gamiufesr 6wy Sieveog Gasmiiesr
PPEDLOWITET  LTenLLTerg @I snL. GumnGameT @GS EheH@T 6ve0g MMM
BGmBaTeT @MBEHSHG6T lBM(HhdbELILL 60 GaieuoT(hHLd,

&My

open() eTeirm 2 aTarflemenorbg OFWMEn ) MLSSTEN6L 61 CamlimL HMSELD &b OFwmen )
G ILIMHIT 66V G SHLOL O1BT(Hh&ELD, E6m& LI6TLI(hSSH CaHMLILN6T SIeysemer LigsasGaT Sisbevg)
LmmMGeUT (LU LD.

ThSSIGHML LS,
>>> f = open("sample.txt") # smHGuTg Gamiymmuied Gsmimu Hmés wnmLd &l f eerLg)
@I LM HEmeT GMISELD.
>>> f = open('c:\pyprg\ch13sample5.csv')  # GamiLiedr ((PEDLOWITET LITDSEMILE & MSESLD.

GaMLisnL SHMUILIGMETET (PEDMEDLODLL LILIeoTT @GMILILILmeomD, Liwieor Gamilsmeot LIQLILIGSNES T
TPSIISNS ‘W Diedevg) Gamlifleor Smigufed G518 ‘a' er6orm ML (e MEMLOHIL &ML ILIL_60MLD, '2_6mir
Sisvev g @mLIflomenr' (text or binary) eTedrm GHEWILD 63( (PswMemLoUTed BaMLILNemenT HME:s (P MEMLOGMLLI
GO ILIL6omD,

2 [ (PEDMEDLD SHTeTemloauTesr GHMUIL| 1N9HE (PMMEMOITESLD, EFHl6v, Hremer G IedHbE
LSS GUITE I8 FIRISEMTS LIGSSILGD. 2 601 Deveog CHMLILSATTET LILRISET Died6gl .exe
GamlIaEmen Li&@L GLITg) Siamemnm EmLhlsmnev (penmenLouiled enasiLITEn@&ed bl Geueor(hid.

mUSSMevfl6d G&HMLIL (LpemMEMLOE6IT
(pemm ellens LD
LGS M WL (HGLW s Gamilsmenr SHméseald (SemsmLoe) Henev)

W' GaMI6b SHIeSHEmeT TPSISNES HMESaD, @MU’ L Camii &ecmevbiefled Lg
Gamiilsmenr 2 HaTs@E LD, GaMiled Sreyser EmLLler Sime SifleSLILIGHL.

%' 6ullS glauomerLemL LI maET e GsmLillsnenr $ ML, Gl (et GL 2_(HeumaaLILIL 1 HbSTe0
&b 1F1160 (e MUITenT &) GHMEVaLLIGMLLL|LD.

b GamiiLiletr SreusEmeT iSO Sigetr & niFHilsd LSl sraismer CaIILSNG Smesai.
SN’ Gamii &evemevbliiesled L GamiNsmest 2_(HauTd@Lo.

EOLISSTEI LMMID csv GaMiLaeiT
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't 2 o (PewMEmLoUTed CHMLIL| HMESHaID (HTerTemLoe) Hemev)

b’ B mwihlsmev (pemmenLouisd Gsmiiflsmenr Hm&SaLD.

+ yaLssemens Gamiilme Slnéaaid (LIGSHSH60 MMID 6T(LSISH60)

f=open("sample.txt") # 'r' Sleve0g) Tt 6T60TMN (PEMMEMLOGEHEE BB
f = open("sample.txt",'w') # 2 sy (e memLoufed Gsmiided ers.
f = open("imagel.bmp",'r+b’) # @HLHme (PmMEmLOUT6D LILGSHSH60 LMMID ET(LPSHISMISHSTS

HeneTeusSeor LILGTLIML g6 &6beons OlLMmeTsHemer (objects) Gsaflésad wOHMID Sibs
BlemesTed LIGSmIL &HSIb O, musHsrefled Comauumm Hemearas LGHm CaFHillea@d agd)
(Garbage collector) 2 6T g). Shermed &b U GHTLILGHM6 eLp(hLD 6T63T M) LILIEDTTT [HLOLI BeuevorLTLD.

f = open("test.txt") # 6bG (PEmMemLOLD G LI 6lebemevbliesiled HmetTemioaiTas
rt 6T60TM (LPEHMEMLD LILLIGBTLI(HLD

# n SMUILN6D OlFWMLIT(HSH6IT HIFLLILIELD.
f.close()

BB GMILI (BHsiTeT UM LITSHISTLILITET Sl 606V, TCHEID 6 LswLp ermLIbAL6fled b
BlFwmUT 1960l mH S Heome g GamlismL epLmosd feueflGwmid. &ms HAmbs (pammulsd siwmer with
da_ MM LIeTLI(hSSe0md. with Osr@Suledmba feaflGumid Gumrg izt AsT(hasLILIL (heTer
G epL LD, AFwWmEe memm bleveflliLmLwins l&mhaa Ceaustoriqidevsme, GSHTLIL| 2 sTarenLoaimaGe
epLLILI(pLD.

"y n

with open("test.txt")r’) as f:
# Gapmi &G OlFweoLIm(h&Heme bl

# eT6oTLIG GSHMLIL| BILIT[HEMTESLD,

Gamlifemenr G GUTSH DS 6T EEMETSSLILL (HheTeT CUeMRISET mLSSMestled close()
BlFwmEn_m) epevld e(HefléasLILIHD.
f = open("sample.txt")

# oMl &b OlFwedLIM (b6 bl
f.close()

13.6.1.1 CSV-6i1 Reader 61&WihH&n M)

CSV Ganiifer 2 6en_ss56m LIg&HS csv.reader() eTedirm (WemmILImesT &l LIWeTL(hSSLILI(ES m&.
reader() OFWM&a mTeor & Gamiifleor epebleum(h aurflemUILD LG5S Seumemm bibGHeuflensseafler LI quisons
(List) Sismind@io. rpilulesr srelm@ Cahemauumer oibbHauflengmii GHiea| OFiieomD, S&FoFImdn smm
), (|) womid (,) Gumedrm

LweTL(hSd Liwesr Gaminderr sremafled 2 erer &nsmL CmGamer @ml (¢ 7
L60Geu ) 6L 6UEMLOLIL|SHEMET LILIGTLI(HSE LILG&E&60MLD.
csv.reader() OlFWMTa_leoT OISHTLflLLIED

I csv.reader(fileobject, delimiter, fmtparams)

12 - SpId UGLI SHevoflenll Sinflefiiied
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file object :-  Ga&MLILN6T LIMEDSHEMILILLD (LPEDMEMLOLLLD SHlHLILN SiyILIL|LD.

delimiter :- @&l ABHUILSBSH e S6THATESL, &G OFHSIT DL GSNSHmeT OameTqmheEL. ()| )
GuimesT meme LDMMEMAISHET HEMTHSLILIHLD.

fmtparams:  B&mLmHlsmev LA ILSemeT oMU L] a8 LiwedTLI(bD HLILS CHiT6l SieTLHTELD.

CSV Gami - tlsmLmhleneo LAfliLmestmest smmLeTeflsniu OEmesrL Siey.

L]

CSV @&l - OSTL&555H60 EL LD OSHTEwTL ST6&H6iT

CSV @amii — GonGHTEnHL 6T Ja gLl HIEIGE6IT

CSV @ami — sesfiliiwesr ifliLimeot BlsmevorL Sirey.

SCRCRCRY

(a) asnLmflemev Wflliumedr &ML emeflyLedr siquw CSV (,) Gasnliyserr

Wetreurpd [Hreomenra blamLmHenev Lfllimermesr smmueTafliyL 6T daiqui  “samplel.csv” eTedrm
@GamLINsmenT LIS &)l 6636l aufleneiing SiFf(HLo Hirev.

#importing csv
import csv
#opening the csv file which is in different location with read mode
with open('c:\pyprg\samplel.csv', 'r') as F:
#other way to open the file is f= (‘c:\pyprg\samplel.csv', r’)
reader = csv.reader(F)
for row in reader :
# printing each line of the Data row by row
print(row)
F.close()

eeuaflui®
['SNO', NAME), 'CITY']
['12101','RAM’, 'CHENNAT]
['12102', 'LAVANYA', TIRUCHY']
['12103', LAKSHMAN', MADURATI'|

(b) esnL&s5FHed QenLa6uaflEHEHLe0r dnlqw STellemend aameoor. CSV Gamiy

Letreugpid sample2.csv ereorm GMLLlement &hHSHENe0 OlSmemamaiLD.

NOTEPAD Luwesruim 1960 epsvld Slmé@Ld GLim g LN6iTauhLom ) SiTeflenest b1smeuoriqhe@LD.

Topicl, | Topic2, | Topic3, |
one, | two, | three |
Examplel, | Example2, | Example3 |

Wetreupd Hlmeomerg smLGSmeofled 2 eimem csv.reader() eTedrm OFWMEn 1) epeod BsmLiemeot
LSS MG

EOLISSTEI LMMID csv GaMiLaeiT
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import csv
csv.register_dialect('myDialect’,delimiter =',',skipinitialspace=True)
F=open('c:\pyprg\sample2.csv',r")
reader = csv.reader(E, dialect="myDialect’)
for row in reader:
print(row)
F.close()

ceueflui®
['Topicl', "Topic2', "Topic3']

['one', 'two', 'three']

['Examplel’, 'Example2’, 'Example3']

“sample2.csv” @Gamiied smevorueng Gumed LiflliLmermer srmyeTaflléE DbSHS aumD feumm)
B emLeueflsemmed fauafluf L Oleumm EewL_bleuerlssEmLeor Gsmedr mb.

funm SeoLbeellsermearg CSV  Oswman pleper 2emer  csv.register_dialect() ereorm
Bears@elsr epeold Baseombd. dialect Spergl CSV Gaminfemenr LGlLGMETeT aILH(LP6HMESEDET
sleuflssimg). dialects-60 “skipinitialspace” ereorm Semymeumenrgl LNflLMEING SibSE! B Oleumm)
L fasflsmen B3 2 Haidmgl.

/\\
[N

&oiiy
Ferenoains “skipinitialspace” ereoTLigeor AN false pLD. J

ECuwjsitem  Heomenrg  “sample2.csv”  aterm  Gaminded, Wfilunerne®  Lm@iwsiem
BaumnlenL_bleueflasmen Lig&alesr m.

import csv
csv.register_dialect('myDialect’, delimiter =,', skipinitialspace=True)
F=open('c:\pyprg\sample2.csv',1’)
reader = csv.reader(F, dialect="myDialect’)
for row in reader:
print(row)
F.close()

eeuaflui®
['Topicl', "Topic2', "Topic3']
['one', 'two', 'three']
['Examplel’, 'Example2’, 'Example3']

GmaeorL Hiredled g dialect Speorgy (delimiter=", ") smmyemerl LfliLmenevor blasmenor(bherrer G,
@ueyib d skipinitialspace eredTLIG6T WAL True cTer SemSSLILIL(heTargl &g flliurelng SbSS!
au(HLD B evLbleveaflsmer SeAlTSSNbLom M) Hired OLWLFINGSE 2 0TI SHSILD.

12 - SpId UGLI SHevoflenll Sinflefiiied
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&oly
csv —60 LIQUILSMES LoMMID PSS NES 2616 DieL|hesmer aedrlmise dialect

sTeTm @ereEGY CSV  Ogwmses mlsd LweTLbhANG. &8 SImeal aIgep LD OFiiagnameor

LedBeum) 2 [HeuTSE, BaLilE:S LOMMILD LD MILILIESTTES LILIETLI(HLD iGTL|[HEESEMEN OlTeuoT (hsiTer

(c) GunBamer GMl&EHL60T CSV Gamiiy
CSV blswmsa e 2 eem csv.register_dialect() ereirm gl Seré@emer LGIS6m epeoLd
S emL CmBCsme @GMSBEHL6I dn iqil CSV GaHmULTmenr Lig&a60LD,

quotes.csv e160Tm GSHMLILITEDT &) LN6ITEUTHLD HIEUSHEMET OlEHTEUOTLYHEESLD.

SNO,Quotes

1, "The secret to getting ahead is getting started."

2, "Excellence is a continuous process and not an accident.”
3, "Work hard dream big never give up and believe yourself."
4

, "Failure is the opportunity to begin again more intelligently."

5, "The successful warrior is the average man, with laser-like focus."

Ledrexgnid ievment &) & muemerflem LAfILmeoTTEs BlEmemmgmeS@D “‘quotes.csv” o6 m GsmLilsmeot
LSS, permed Brlieml  GumBsTeT @lsemerg LMMOTE CLMBHTET  GNSEHSSET
BBM (b BLILIL LG HEBESLD.

import csv
csv.register_dialect('myDialect’, delimiter =", ,quoting=csv.QUOTE_ALL,
skipinitialspace=True)
f=open('c:\pyprg\quotes.csv',r’)
reader = csv.reader(f, dialect="myDialect’)
for row in reader:
print(row)

aeueflui®

SNO/, 'Quotes']

1', "The secret to getting ahead is getting started.']

2', 'Excellence is a continuous process and not an accident.']

3', 'Work hard dream big never give up and believe yourself.']

4', 'Failure is the opportunity to begin again more intelligently.']

5', "The successful warrior is the average man, with laser-like focus. ']

[
i
i
i
i
i

@masevorL Hedled myDialect eT6drm BlLILIHL 6T S lqui L&l Dialect Ligley Bl (66T G). CSV.
QUOTE_ALL etetrm Gamiifemesr LweTL(hSGID GUITE Simerdd SMmSSEHD  GumGsmer
GNM&5Si(bhSE! OleueflliLIhSHSHe0mLD.

EOLISSTEI LMMID csv GaMiLaeiT
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(d) seflluwerrmssiulL Wfliunemenrs 6&metor. CSV Gamiiy

csv.register_dialect() ereoruigetr 2 gafiluj et g dialect-g3 udley OlFig) SevflliLeTmaasiL L
WifiCiumsneoras Bl@menor CSV GaMLILIS6me LG (LPIGLLD.

Wetreugptd  “sampled.csv” ereirm Gamiumenrgy emull | (Pipe symbol) @pui enL s 6Glsmenr(h
Heoraiser LfléaLILL (beimeng).

Roll No | Name | City
12101 | Arun | Chennai
12102 | Meena | Kovai
12103 | Ram | Nellai

LedTex(hHLd HlTevmenT &) LiLieoTTmeD suem misasLILL (herer LfliLimenere blememr(heter | (Pipe symbol)
“sample4.csv” er60rm GSHMLILT6MEDT LI EHSLD.

import csv
csv.register_dialect('myDialect’, delimiter = '|') Qeuaflui®
with open('c:\pyprg\sample4.csv', 'r') as f: [RollNo', 'Name', ‘City]
reader = csv.reader(f, dialect="myDialect’) ['12101', 'Arun’, 'Chennai']
for row in reader: (12102, 'Meena', 'Kovai']
print(row) ['12103', 'Ram’, 'Nellai']
f.close() l

@omasevorL Hredlsd My Dialect eredrm blLiLifled Lighl dialect Speor g Ligley OFLILILL (HeTen Gl Sled
| (Pipe symbol) Speo18) LieoSens LNflE@ WifliLmermes SienodsalIuL (hsmeng).

13.6.2 @@ Canliilefled GHILIILL Lo ems L BLID Lig.$560

“sample5.csv” ereorm Gamiifevfled 2_6iem Item Name wmmib profit Gumestm @M L Lieomisemen
L (B L& SpSSTamid auLdlpenmEsmen bElige Geueuor (L.

import csv
#opening the csv file which is in different location with read mode
t=open("c:\pyprg\ch13sample5.csv",r")
#reading the File with the help of csv.reader()
readFile=csv.reader(f)
#printing the selected column
for col in readFile :
print (col[0],col[3])
f.close()

12 - SpId UGLIL SHevoflest] Sinflaliied
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sample5.csv File in Excel

A B C D
1 item Nam Cost-Rs Quantity Profit
2 Keyboard 480 12 1152
3 Monitor 5200 10 10400
4 Mouse 200 50 2000

sample5.csv File with selected col

eeuaflui®
Item Name Profit
Keyboard 1152
Monitor 10400
Mouse 2000

13.6.3 CSV Ganliflemeor Lig5560 LoHMID LICIquieons C&lflssed

Bluggduied CSV Gamiifsmerr Lig&as60 mmid G ler 2_6TerL & 5Hma L 1quieonss GaLilsge
(wemmemiul LMY LG &S EhSeIGmLD, L 1quieons CaillLgmameor OlGHTLfliLied

(O] list =[] # Bleum ) list-Sba OSMLBISID (O]
list.append(element) # append() LweTUhHSH 2 HLILISEmET GFISHSHELD.

ThSSHIGHT _(H ereumd MHreomerg “sample.csv” Gamiiierr Simensg auflmauisd 2 eiem
LS ILSHEEMLLD LI Lqu 60T GFIEGBGLD.

import csv

# other way of declaring the filename

inFile= 'c:\pyprg\sample.csv'

F=open(inFile,'r')

reader = csv.reader(F)

# declaring array

arrayValue = []

# displaying the content of the list

for row in reader:
arrayValue.append(row)
print(row)

F.close()

@ EOLISSTEI LMMID csv GaMiLaeiT
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sample.csv opened in MS-Excel

A B <
1 ([Topic 1 Topic 2 Topic 3
2 One two three
3 Example 1 Example 2 Example 3
4

sample5.csv File with selected col

eeuaflui®
['Topicl', "Topic2', "Topic3']
[' one', 'two', 'three']
['Examplel’, 'Example2’, 'Example3']

/\\
[N

Smlly
aflmaiubssIU L 2 i sefler auflngmi LTNHMSFn g1 &6 &L L eDLoLL]
L1qu60 (List) Sh@ib.

o _isEhsGS asflujon?
HenevlhSSafledr LI Iquieomerd FSHT augel SmLlid SMSEHSGSET 6T(LPSLILIL6D

BeueuoT(hid. List- & SIRISHEMET 5HHT@GLD.

13.6.4 euflenswnssb aFLeusHHETE CSV Ganliflemer LIGS5SH& LeusHler wHlliLsener List-6d
GadHs60
&b Hreomenrg) “sample6.csv” ereirm Gamlilenfled &hibg LiteoTmed SILILIGHD eTevoreoolm@S i
b (beuflemauiletr OILITHETL SH&HHMS LIGSHGH Sieng List -60 GaLil&H@LD.

A B c D
1 Item Name Cost-Rs Quantity Profit
2 Keyboard 480 12 1152
3 Monitor 5200 10 10400
4 Mouse 200 50 2000
> Total Profit 13552

LILLD 13.6.4 auflndwinsgaid OFiinsng CSV GaoiueT Srealderler L 1qL 6D
aflmauiet semeolisEpd CaFisSa aflmaiubSSiLbams Faliss arfmaubsgn Gurg
(a6 auflemaimeT &) HefliaaLILL 60 Gauetor(hid. “next()” 6T6dTm SL L 6mET eLP6VLD 6 OIFILIOLI(HGHS (LPLGLLILD.
List -Sp6org) auflenaiiLbS S (b Oeueflui L (heremg).
Feneoll] Oipbeuflenasmw el LiwerT Caibolsbhds Oibhauflmamiu auflmaFndasn fai

12 - SpId UGLIL SHevoflest] Sinflaliied @z}
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# sort a selected column given by user leaving the header column in descending order
import csv

# other way of declaring the filename

inFile= ‘c:\pyprg\sample6.csv’

# opening the csv file which is in the same location where the content of the python file is there.

python file
F=open(inFile,r’)
# reading the File with the help of csv.reader()
reader = csv.reader(F)
# skipping the first row(heading)
next(reader)
# declaring a list
arrayValue = (]
a = int(input (“Enter the column number 1 to 3:-%))
# sorting a particular column-cost
for row in reader:
arrayValue.append(row|a])
(O] arrayValue.sort(reverse=True) (O]
for row in arrayValue:
print (row)
F.close()

eeueflui®

Enter the column number between 0 to 3:- 2
50
12
10

N\

g

&My
6 Herevel GaEmled ep @M L Opbauflnsmui LYSSH ST (LPLYsne
ameuflenauied smevorid

2 _sEhsGS 6sifluon?

list_name.sort() &L L smemumer gl LI 1gu160l6v 2 6iem 2_miLILjs6mer 67 ) euflemauied (ascending)
auflens ILbHSSID.
list_name.sort(reverse) &L Lememumerg LLIquiellsd 2 eter 2 miijsemer & (descending)
auflemauiled eBIGLIGSSID.

-@gz} EOLISSTEI LMMID csv GaMiLaeiT
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13.6.5 CSV Ganiilesfled 2_stemr @ SGHIIILL LeoSems auflensuinssd OFSHe0.

Spihlsmeowmerg) “sample8.csv” er6orm GHMLILI6I (PP OILIMBHETLSHBSMSLLLD LIGSHG! LI IGUINIGES

LTMHMLD BlFILD, g6t IME quantity ereorm LieoSgled 2 simer euiflenaserfledr LI 1quieomeoT &) euflenaiLiméeid
OlFLwCILLC b 67 m) eurflem&ufled MeusfIILbhSSLILIGHLD. 6960T Mi&E GMLIL L Ljurmissemen auflena LSS itemgetter
eT60TLIZH6D 6960T MIS@S GMLIL L &L (b eTevorSHemer &MILIL(heusedT epeold Hlsw mBeuMMELITLD.

operator.itemgetter(col_no) eTesrm G N6dT BILITTHETLSE5LOM6T G

A B
1 Item Name  Quantity
2 Keyboard 48
3 Monitor 52
4 Mouse 20

sample8.csv in Notepad

ItemName ,Quantity
Keyboard, 48
Monitor,52

Mouse ,20

uLb 13.6.5 CSV Ganiiy sieilsnent auflemaiunesa list-60 GFiHH6e0

WedTeuhLD HievmenT &l operator.itemgetter(col_no) eTeirLsng LweTLI(hSS GLm@MIILI L Hrsneo

HmmGamMIEmSi.

#Program to sort the entire row by using a specified column.
# declaring multiple header files
import csv ,operator
#One more way to read the file
data = csv.reader(open(‘c:\PYPRG\sample8.csv’))
next(data) #(to omit the header)
#using operator module for sorting multiple columns
sortedlist = sorted (data, key=operator.itemgetter(1)) # 1 specifies we want to sort
# according to second column
for row in sortedlist:
print(row)

eeuaflui®
[‘Mouse ¢ 20’]
[‘Keyboard |, ‘48]
[‘Monitor’, 52’]

\‘

Xy

&oly

sorted() emmwnergl / OFwedda mrergl e SOOI L auflmauled OlembeesiiLLig
2_mi'njsemer a7 m) auflemauiGeom Siebeo g1 & mki@ euflensulGeom eufled S ILIGSEID. sort() (PEDMLLITET &)
sorted() (pemmenLL S HEELD. 6 CeumLTLTeTg) sort() (Pewm 6ThS AL IMLILLD SiBLOL SIS
GLogy|LbeLpev LI 11160160 LOMMMSNS aTMLIHSESID.
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< g empLILUIDE: “sample8.csv” ereorm GamLifeufled “cost” eTenId GLOGYID 63(H LIEVSHMSH
GaisHg Siger unmer SphiE erflmauled  aflawngsd A&  1NeTamHD
B ifluieomenT &) LIeTLI(GE M &).
asmLflied

sortedlist = sorted(data, key=operator.itemgetter(Col_number),reverse=True)

13.6.6 CSV Ganifemeor Dictionary LIg55%

CSV fswmsaiayister DictReader &emré@wemey LIWaTLI(GSS CSV GsmiiemL Lig & 860,886
flzweour( reader() QeTHGW OFWEOUTL ML RS5HHEGLD. SpeoTTed &I 6(H OLIMHEmET 2 (HEuTSHE
Siemg Dictionaryuled Eemeot S@SL0.

DictReader CSV G@amliled 2 emer (pged auflemw srmyereflomw &b% eufluflsor Dictionary
#meyBame (Dictionary Key) LweirL(h S LI S@SL0. 1SS bS SisTer aufleneuiled 2_simer Ob(heufleneriLimer &
Dictionaryulledr gl semma blFwedL(H Sieumsnm 2 iflul HmeiBameT epeold Sismis (PIQUD (LeoSler
L)

CSV Gamifer waed euflnswumsrg LeolblLwenr Osmeuoriqhsseilsosnevbliieflsd LjeoliBILLIT
Semymemer DictReader’s ,86886@ Sl Dictionary Slmei@ameTasmean BT 68168 (LGLLD.

csv.reader() wmmb DictReader() &@& SemLGuumer W Gamumr enl  sreflspowims
ga_meublgefled csv.reader MmIDd csv.writer Speorg LI Iquied (list/tuple) Lgla 6ot Gouemev BEFLIILD. csv.
DictReader pmid csv.DictWriter 60181 Sisnmahluied Geusmev GliiiLL.

import csv
filename = ‘c:\pyprg\sample8.csv’
input_file =csv.DictReader(open(filename,r’))
for row in input_file:
print(dict(row)) #dict() to print data

aeuaflui®
{TtemName “: ‘Keyboard |, ‘Quantity’: 48’}
{TtemName “: ‘Monitor,, ‘Quantity’: ‘52’}
{TtemName “: ‘Mouse ', ‘Quantity’: 20’}

csv.DictReader wmmid csv.DictWriter &pewor(hld Ja (b6 Siemymeuras LeoLblLiiflenes GlLmm)
Dictionary mei@smenms LILGTLI(GSSID.

(TS GBS LTE) “‘sample8.csv” ereirm GamiiLmen gl Dictionary -6miu LGS S60.

F’) print(row) LWweTLI(hSSaID. SBLp AEBT(HESLILL (heter teuefluTsmL SHpLD.
OrderedDict([(‘TtemName °, ‘Keyboard °), (‘Quantity, ‘48’)])
OrderedDict([(‘TtemName , ‘Monitor’), (‘Quantity;, ‘52°)])
OrderedDict([(‘TtemName °, ‘Mouse ‘), (‘Quantity’, 20°)])

agweemm: GwBev OlEThesLILL(BHemer Hiredsd dict() 6OFwedga nfled H&said LMMID

-@E} EOLISSTEI LMMID csv GaMiLaeiT
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13.6.7 Dictionary Lwieot euenmwmnI$s Wifliunemeor LweTLUGSSH CSV Caniidlenet Lig Sg60

yswu Dialects & ugley fgig DictReader() 6l&wmsa pled BHTD Siewd LILTL(HSS (LLGLLILD.
“sample8.csv” GamiiLimeor &) LI6iTaIHLD g eSS0 EHHSTED

ItemName|Quantity
Keyboard|48
Monitor|52
Mouse|20

“sample8.csv” (LD 13.9) spap Ll dialect LwedTLI(hSE Dictionary Lig&&e0m.

import csv
csv.register_dialect(‘myDialect,delimiter = ‘|;skipinitialspace=True)
filename = ‘c:\pyprg\ch13\sample8.csv’
with open(filename, ') as csvfile:

reader = csv.DictReader(csvfile, dialect="myDialect’)

for row in reader:

print(dict(row))

csvfile.close()

eleueflui®
{TtemName ,Quantity’: ‘Keyboard ,48’}
{TtemName ,Quantity’: ‘Monitor,52’}
{TtemName ,Quantity’: ‘Mouse ,20’}

O
o

&mliy
DictReader() smememoauras ordereddict ereoruems  Oleueflufpd. Dictionaryulledr e

glemewt @(eurd Ordereddict OFWweOLIHLD &) 2 6T6MLHHHMSHELD Siaumenm GaFLilE@LD auflmauied
Bai&@ 1. Ordereddict B&a Dict() emiu LILGSTLI(HSSHLD.

[-I 13.7 uebGeum euemswinesr CSV Camilenier SI6)|semer 6 (8IS0 1

smuSSTerg CSV Gamiiied Lswmflummmeusne eeflswimer  aiflsamer aphiGamgl. G
CSV @amiifed sreisemst Ligdhs LOHMID awsd CSV Gamiiled sraisemer LIg&Hs wnmid aws CSV
go_lemenr BlsMeuoT(heTeT Gl BSNG (PHes SHemeoliLjsefled CSV Gamliied Embg SIeISHmer eTeleiTm)
LIgLILIg) eTedTLImE LM Lufleor@mmid, Sisma GumenGe sh Lt CSV Gamiifsment 2 (haurdaeaild (Siedeug))
amaeTGa 2_6Ter GHMLILI6D LOTMMMIGET HFLILEID (LPLGLLLD,

12 - SpId UGLIL SHevoflest] Sinflaliied
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ST SMI60TLON6DT 69(F LGl CSV G Tement 2 (haumé@&S6v.

ermaserCeu 2_6irem GamLlement SihSGISH60.

BGunBamsT @MiLer CSV Gamiifeufled 67(g 60,

gevfiliuwest LNALTesTasEHL6T CSV Gamiifesfed 67(LgiE60.

Lineterminator 2 L e CSV Gamiiesfled eT(pgigev.

Quotechars 2 et CSV Gamiifesfled 61(Lpgi60.

CSV Gamiwdemeor Dictionaryudled er(pgigev.

BWwss CrrsHed sreflsner AlLMm CsMiled 6T(LSIS60.

SRR XTI

13.7.1 @@ ydw sngngevor CSV Canliflemnenr 2_(Heuns&se0

Braiser CSV Gamiileist Gailliugmnsns srasefler 0ST@LmL by mad GuTgl, &bs
&Lphmeouiled OlEmenTqHSGSL GUT, BB GFhphmeuld aiwammurs write()OFLna mM
LIWI6OTLI(hS SHeULD.
® csv.writer() OFwWMEa M writer Oummemer HHULN SiQIID DGl LIIETT SI6MEN STHISHEm6IT 1)
WifiCiumenieor o)l Gy Gumedrm BlLIMmHEmeT SHD. writerow() OFWLMEn M) 6 ST6ledr euflemiu 6
GO L GamilenieT T &i.

csv.writer() emmufssr OHmLiflied
The syntax for csv.writer() is

I csv.writer (fileobject, delimiter, fmtparams)

8ne,
fileobject :- | GeMILT6IT LMDSEDIILLD (PEOMEVLOWLD SHERIILYLD,
delimiter :- | (pipe) Gumedrm Hlemeviimeor Dialects WfliLImeTs6me b6 HEBELD eHLIL
SI6MLYHEUTGSLD, Lommeme HmasiflésasLILI(HLD.,
fmtparams : elmlu Semymeam@ib. skipinitialspace, quoting Gumedrm dialects aerfleor
STEUTENLORITET LD IL|SHEMmET LT ML OIS 2_SHals MG, LoMMeme
(ormm) HorsiflésLILbHD

CSV 2 mimesr writer() psmmemiu LeTL(hSSH Smeorenioey LflliLmeTmen ammLemeflenils

gngmeor CSV Gamliflement Bhiser 2 (haumésa (LPIGLLLD,
(TS EIHHT ()
-@gz} EOLISSTEI LMMID csv GaMiLaeiT
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LetteuHid smLISSHTe HiTeomera srausefleor LLguismed “Pupil.csv” ereortiuipo CSV Gamiiins
Lo MMLD Bl&FinLLD, GogYid I LN ILITeTs , (SmmLjeTerfl) LILTLGSSLILL(HsTeT S,

Import csv
csvData = [[‘Student, ‘Age’], ['Dhanush; ‘17°], ['Kalyani, ‘18’], ['Ram; 15°]]
with open(‘c:\pyprg\ch13\Pupil.csv; ‘w’) as CF:

writer = csv.writer(CF) # CF etedtIg GapmLIL] OILIMHEMTT@GLD
writer.writerows(csvData) # csv eTedTLIG List-60T BT
CFE.close()

2 pudliumenesr LiweTLbSS “Pupil.csv”  ereirm  Gamilemesr HmE@n GUITE g6
BILIM(BL_&ebLomewT &) LN6dTe(hHLOM M) BSHTedT mD.

Student, Age

Dhanush, 17

Kalyani, 18

Ram, 15

BBev AET(H&sLILL (herar Hredlsd csv.writer() OlFWMEn_ ) 6T6d6LT SIsmeuLD “‘csvData” etedrm list
SIRISETTS TN, 2 6TeM_S55mS 6h CHMLILIED OLMBETTS 2 HeTSHELD. writerows () BFWMa )

6T606VIT SIEMEULLILD 63 Ll CSV @asmiiumesr “Pupil.csv”-60 6T&LD.

/\\
A

&mlly
writerow() (WEOMIWMTETS 6MH FLWSSHL h euflwsemwt UGB 6TPSID. TS|
SHIEISEMENILILD 68T FLoWISSl6D 6T(Lp& eflHoLlleormed writerows() (PEMEMLL LILIGITLI(HSSHEVITLD.

13.7.2 @& Camlienu mhriwenoSsHe0
SmGumgser Gamier Hrefsd Hev LLTHMEIGEMETE OlFLIAIG SieLe0G) da (hSH6D SIewaid GEILILIG

LTHMD 6T MemPSSILGANG ThSHSST LES “student.csv’ Gamiy eTeumbd  Smemenss
B\ meuoT (heien G,

Roll No, Name, City

1, Harshini, Chennai

2, Adhith, Mumbai

3, Dhuruv, Bangalore

4, Krishna, Tiruchy

5, Venkat, Madurai

GumasenrL  Hpeomerg  “‘student.csv”  Gamidesfled e Uy  euflmami  CFISHGLD.
Sluwerumymsrs GG CSV Gamiumerg @ append SmsslLbSHmg. Append (psmmTeT g
“student.csv” Gamliletr HemL& auflulstr SibSa U auflenauded S IL|SHEmEN 6TPGILD.

O
/ &oiiy
The writerow() wenm s CHISSHEL b auflnasmiu eTLSHIB M. BRISET 6TeD6VT HTEDEILD

681 CBISS60 6T BeuetT(hid 6T60T M6V BT Writerows()pememiLiL LILI6ITLI(HSSHE0MLD,

12 - SpId UGLIL SHevoflest] Sinflaliied
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13.7.3 anaer@eu 2_sitem Ganlidlenfleh oMHDRIGET 615G

anaser@ea 2 6mem GamiLdefled Hev wTHMHIGEMmET AFUIGHH Sisbevg GCLEID LI SHIeisHemerT
BFISHHD pAILemea LDTMMLD OFILIGHED TeuTLILI(HLD.

S No, Name, City,

1, Harshini, Chennai

2, Adhith, Mumbai

3, Dhuruv, Bangalore

4, Krishna, Tiruchy

5, Venkat, Madurai

6, Sajini, Madurai

“student.csv” eTedTm GEHTLILITEDT G LN6ITEUBLOM 1)] SHT6USEMEI OlEHT6EU0TLYHEELD.

import csv

row = [‘3} ‘Meena; Bangalore’]

with open(‘student.csv), r’) as readFile:
reader = csv.reader(readFile)
lines = list(reader) # list()- gablaun auflenaiwurer sreme 6@ ListSbs Gailéb@ib
lines[3] = row

with open(‘student.csv, ‘w’) as writeFile:
# Lweory smemey LflLLIMDIL 60T LOMMHEnLSE S\BLILT SieVIILD writer BILTHOT

@ writer = csv.writer(writeFile) ®
#writerows() 0&wmaam) csv GEMiLed 6T 1lHS
writer.writerows(lines)

readFile.close()

writeFile.close()

Wetreurmo Miyeomeordy student.csv eteorm Gamided amaeTCGau 2 eten auflmaseflesr LI SHemer
LTMHMLD OFLE MG
S No, Name, City,
1, Harshini, Chennai
2, Adhith, Mumbai
3, menna, Bangalore
4, Krishna, Tiruchy

5, Venkat, Madurai

2 soriugliumesflsd “student.csv” ereorm Gamlifsmenr Hmé@Ld GuTg) OleuerfluTL_meor &) LetTeuHLOTM)
Bazmmmwefla@Lb, GumaetrL Hredled “student.csv” eTedrm GamLILN6dT 6T MTEG) euflemEFLITEDT &) LOTMMLD
AL’ G CalealLl(beTergl. Weedled csv.reader() ereorm OFWMEa M epeold “student.csv” eTerm

EOLISSTEI LMMID csv GaMiLaeiT
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Gamiumergl LgssLILGD. list() ereTuger epeod Gamlider Simersddl auflmaseEnd CaiSSLILIHLD.
“lines[3] = row” er6oTm gammmeoTg Gamiesfled 2 e 3eugl auflmgemil row ereTLIL 2 6iTErT
BILTHETLSH&HSHmS LoTMHMLD bl D. writerows (lines) eTedrLema GaMLIL BlLTHeTTeOT Writer LILeTLI(HSIH
“student.csv” @&y W IL|EemanT list-6D 6TLPSILD.

(i) ydhw euflemsemw Bl HH6L

Hloo Crmisafled ansHerGe 2 eter CSV Gamliesfled L auflngemiu Caiss Geuetrgis Gaemey
Bmssend, s auifloswurarg Gamilar &niguiey Gsisslubpn Aswewamnm 6w eflms
BmFHuied GFrsHsev (appending) ererLILI(hLD.

LAedTeuhLd (meomenTgy “student.csv” Gamiided sph Ll euflensemin GFi&@LD.

import csv

row = [‘6, ‘Sajini , ‘Madurai’]

with open(‘student.csv) @) as CF:  # append (psomeniouisd snaissmer Smidluied Gaies
writer = csv.writer(CF)

writer.writerow(row) # writerow() O&WmHEa_led Srewe 63 auflemains Gsmiied s

CE.close()
student.csv” GamiiumenT gl 2 snpliLg ILTenesr LWETLI(GSESH Smé@ b GuTg Sig) LeTaumLom m Gsmedr mib.
Student, Age
Dhanush, 17
Kalyani, 18
Ram, 15

GmsseurL [Hlreomeg) csv.writer () LL1GUI60l6d 2 6iT6IT 6T6LEOM SHTEMAULILD FTRISETTE LOTHMIE NS
MWD 2 6TeTLSSHSHMmS OlLMbeT GLmerm GaMiLng 2 hams@GHmEl. writerrowse () (POM SieneTSEG!
SremauL|d gl csv Gamiiy “Pupil.csv” &@ eT&idmal.

2 _hisEhsGSH 6sfluon?

‘W write WsmmenLo Ll Gamiiflsmenr 2 haurésds 2 SHeidmgl. ansearCa SisEsHmLILITeT g
2 HamSSLILLHbSTL DisGsmiier Ouwifled Lgu Gsmiiimer 2 mams@w. @ append
(pemmemiowiTenT gl GaHMUILTeTS TnEaTCa 2 HamssLILLIGHbSTL DiHer Sniduied Sreisner
B51é@ L. &6vemevbliiesfled Ll GHMLILemenT 2_HEUTSHESLD.

O
2

SolLiy
writerow() BlEwM&a e 1-Liflomewr Greflsmeoryd wMMID writerows() OEWMTa MT6T S
@ muiflomenT sreysememib G ilefled eTepgi.

13.7.3 GupnBaner @mlaenLeor CSV Gamiiy
csv.register_dialect() Sems@Wemer LweTU(GSS LS Dialectsy udey OFlougedr epeoLd
BGunBarsT @MsEHLeT csv Gamliisneor er(paevmid, LedTaumHid reome gl &ma elerd @& ma.

12 - SpId UGLI SHevoflenll Sinflefiiied
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import csv
info = [['SNO, ‘Person;, ‘DOB’],
[‘1, ‘Madhu’, ‘18/12/2001°],
(2] ‘Sowmya;19/2/1998’],
[‘3} ‘Sangeetha;20/3/1999’],
(‘4] ‘Eshwar, 21/4/2000’],
['5, ‘Anand;, 22/5/2001°]]
csv.register_dialect(‘myDialect,quoting=csv.QUOTE_ALL)
with open(‘c:\pyprg\ch13\person.csv, ‘w’) as f:
writer = csv.writer(f, dialect="myDialect’)
for row in info:
writer.writerow(row)

f.close()
“person.csv” GamLilement SHmé@Ld GLITE) LetTaumHLd AeusluTL smL BHD 6lLIMEOLD:

“SNO”, “Person”, “DOB”

“17, “Madhu’, “18/12/2001”
", “Sowmya’, “19/2/1998”
, “Sangeetha’, “20/3/1999”
", “Eshwar”, “21/4/2000”

, “Anand’, “22/5/2001”

Gumaetor Hredled g Dialect Speorg mydialect ereorm OLwifled SinflelSsLILL (heTeTg).
Quoting=csv.QUOTE_ALL eettm dialect Sperg Simers gl I SHemerd & s GomGasmer
GNSEHLET TP HIDHSHHET MG
13.7.4 nweor ell@poyd NfliuneniL et saiqu CSV Gy

WiflCumesT eTedTLIG SO SH&LD. &8 Lieomisemer Lifléa LwerLbhSng). &6t OsBTLmEsmeo L
srouerefl(,) Sp@Lb. csv.register_dialect() ereorumeor 2 gefu et Ly dialect()sy Sinflefigg Liweory
oy Wifliiumsner CSVGamifefled LweTL(hSS (b LisTreumd eThSSissm(h Hreorsrg pipe(|)
WifiCiumsmenT LWETLI(HSE 6T (LRSI (HETTer G,

import csv
info = [['SNO;, ‘Person, ‘DOB’],
[‘1, ‘Madhu’, ‘18/12/2001°],
[2) ‘Sowmya;19/2/1998’],
[3, ‘Sangeetha;20/3/1999’],
(‘4] ‘Eshwar, 21/4/2000°],
(‘5% ‘Anand, 22/5/2001°]]
csv.register_dialect(‘myDialect,delimiter = ")
with open(‘c:\pyprg\ch13\dob.csv, ‘w’) as f:
writer = csv.writer(f, dialect="myDialect’)
for row in info:
writer.writerow(row)

f.close()

EOLISSTEI LMMID csv GaMiLaeiT
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“dob.csv” Gasmiillement BT Hme@Ld GLmg), LesTaumLom m) bleuslufL smL GlLimevITLD.

SNO|Person|DOB
1|Madhu|18/12/2001
2|Sowmya|19/2/1998
3|Sangeetha|20/3/1999
4|Eshwar|21/4/2000
5|Anand|22/5/2001

GumaerL  pipe(|) Wfllumsmers tameuor®h Ll dialect Speorgl SinflefsaIILL (heTeT ). g6t
Um@ “info” list -smw CSV Gamiiflenier sTpSLILIL (heTer .

y
[N

SOl
dialect Semymeumeor  skipinitialspace ereoruger WL True-Hs BHSGL CuUTE),
MfiiumemenT OISTLTTH &) euHLD Bleum n) S emL_beueflassmen B& @D & geir OlsmLmhame &L False Sp@ b

13.7.5 eutfl womlliLnenL 651 Falqui CSV Gariiy

aufl poillurermerg) eufluflemen (YSG! eSS LETLGHS MG, 6 OsTLTHmen &L \r
Sievevgl \n @, CSV OlFwman nled 2 erer csv.register_dialect() eTeirm SerréH@(Wemey LILITLI(HSIH
ysHw dialect &9 Sinflefiigedr epeotd exifl wmliLimement blgmetor(h CSV GamLLlement 6T(LS (LLGLLD.

import csv
Data = [[‘Fruit, ‘Quantity’], [Apple, 5’], [‘Banana, 7’], [‘Mango;, ‘8’]]
csv.register_dialect(‘myDialect, delimiter = ‘|} lineterminator = \n’)

with open(‘c:\pyprg\ch13\line.csv, ‘W’) as f:
writer = csv.writer(f, dialect="myDialect’)
writer.writerows(Data)

f.close()

line.csv Gamiifsmerr Fmé@ELd GuTg) HLD LNeTeumHLd MeueluTL smL 6lLIm (LPIgLLLD,

Fruit|Quantity
Applel|5
Banana|7
Mango|8

GumaeurL Biredled Lglw dialect Speor “myDialect uses the delimiter="|" eteorugy LNflILTeoTTS
|(pipe) @MUI Le blamer(heTergl. &g Leomsmen Liflés Lwerubang. eufl wpolliumermerg line
terminator="\r\n\r\n' exflmgsmw WAflugL e eablamm ok arflsensd bS5 Sieimer
feuerfLL(bS SID.

12 - SpId UGLIL SHevoflest] Sinflaliied
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N
2

&y
oUSSTer CSV BFwmsa prergl  \r\n, \n Sievevgl \r Spalwanmm w GG auf
WNIILITETITES 6T MM BSHT6ITEMHLD.

13.7.6 GunBasner @m&EHL60T Fnlqwl CSV GamLiy

CSV fswmen plesfled 2 6o csv.register_dialect() ererm Sevrd@Wemey LWGTLI(GSS L
dialect-g9 SinfliiCiLg e epevid ComBamer @lasmem csv e lenfled LILETLI(HSS (LLGLLLD.

import csv

csvData = [['SNO}Items’], [‘1;Per’], [27Book’], [3,Pencil’]]

csv.register_dialect(‘myDialect,delimiter = ‘|,quotechar = ”, quoting=csv.
QUOTE_ALL)

with open(‘c:\pyprg\ch13\quote.csv, ‘W’) as csvFile:
writer = csv.writer(csvFile, dialect="myDialect’)
writer.writerows(csvData)

print(“writing completed”)

csvFile.close()

“quote.csv” eredrm GamLlement BT notepad 2 sorudliLmeflsd Hme@o Gumg tauefluTLmerg)
LNedTeuhLom m) GSimedT miLd:
“SNO|”Items
1|”Pen”
2|”Book”
3|”Pencil”

GumaewrL Hredled myDialect Speorgy pipe(|) @mui soL NfllLmeTaad quotechar SheoTg)
S L CunGsmer @GnlsmuwiLbd G L6 6T(LSID.

13.7.7 CSV Ganiiilemeor Dictionary-e er(Q&i5H6d

CSV aa_nilevfled 2 6imem DictWriter() &emé@pemey LILeTLI(GSS csv Gamlilemesr Dictionary-6d
6T(LPS6VMLD.

SHmeGsmemmergl LeolbILILT SieTHSSarTed aIphisliLbAmg!. eTamh Bireorears o
@Gamlleyie Dictionary-emiul T &IISNE LTS G-

import csv
data = [{{MOUNTAIN’ : ‘Everest, HEIGHT’: ‘8848’},
{MOUNTAIN’ : Anamudi { ‘HEIGHT": 2695’},
{MOUNTAIN’ : ‘Kanchenjunga, ‘HEIGHT: ‘8586’}]
with open(‘c:\pyprg\ch13\peak.csv, ‘w’) as CF:
fields = [MOUNTAIN’, ‘HEIGHT’]
w = csv.DictWriter(CF, fieldnames=fields)
w.writeheader()
w.writerows(data)
print(“writing completed”)
CE.close()

EOLISSTEI LMMID csv GaMiLaeiT

‘ ‘ Chapter 13.indd 263 @ 30-01-2020 20:48:29‘ ‘



| T T ® . T ||

“peak.csv” ereorm Gsmiifemesr notepad 2 empliugliunefled Hme@n Gurg ListTaumLomm)
BeuerfluT smL BlLimeLILD.

MOUNTAIN, HEIGHT

Everest, 8848
Anamudi, 2695
Kanchenjunga, 8586

“peak.csv”  ereorm Gsmidemeor NOTEPAD 2 empliugliumesfled gmé@n Gurg) Leraumomm)
BexerfluSL smL BILIm6VTLD,

@omsseuorL [Hmedled LjsoLIbILILTTeDT &I csv GamUI 6T epaiibleum s OB (heuflemauiledr SHemeoLiLiTs 2 66 g.
DictWriter() LwerL(bhS S Sanmdluied 2 smem Hraimemem “peak.csv” Gamlieofled er(pge0mLb.

13.7.7.1 geofliuwedt Dialects 2 L et CSV Gamiuns Dictionary-6d 61081560

import csv
csv.register_dialect(‘myDialect, delimiter = ‘|, quoting=csv.QUOTE_ALL)
with open(‘c:\pyprg\ch13\grade.csv, ‘w’) as csvfile:
fieldnames = [ Name, ‘Grade’]
writer = csv.DictWriter(csvfile, fieldnames=fieldnames, dialect="myDialect”)
writer.writeheader()
writer.writerows([{‘Grade’: ‘B, ‘Name’: Anu’},
{‘Grade’: ‘A, ‘Name’: ‘Beena’},
{‘Grade’: ‘C, ‘Name’: ‘“Tarun’}])

print(“writing completed”)

grade.csv Gamlilsmerr Hmé@Lb CuTg Sig) LeTeumomm) bleuefluTL smL fsmeuoTiqmaELD.

“Name”| “Grade”

‘(Anu” ((B”
“Beena” V.
<« Tarun’7 | (CC”

GumasurL Hiredlsd myDialect eteirm gevflliLwesr pipe(|) dialect Spevrgy Mfiliumeorna pipe(|)
GMUTL6mL_ b\ TesoT(HeTTen .

Geaytb LeoLiblLwimmergl csv Gamiumergl Obbeuflensuler OlLwiisemms LiweTLbGSSLILGSA MG,
8mduns DictWriter() & LweTLGSSH DisnmdHuled 2 emer srousemer “grade.csv” Gsmliesfled
6T(LPS6OILD.

12 - SpId UGLI SHevoflenll Sinflefiiied

‘ ‘ Chapter 13.indd 264 @ 30-01-2020 20:48:29‘ ‘



|| T ®

13.7.8 @uriu® Crusdled sreiemen aubhm CSV Ganiiiefled er(pgizHed

Himedledr &UWkIE GBISSE0 da L HMD SIaiHmeT cilnaiLieems aupiuns unm CSV Gsrileflsd
eTWSeuND, T(hSGIHBSM LTs “dynamicfile.csv” ereorm Gamin Wedreupd mHreomeorg LwleorflLolhb g
slsiuevsns, afuns srslmer Ounmy GCsmideafled awgEng, GLNID Dig Gsmiier

2 66N SHBHHMSBILD OeuefliILI(bSHSID.

import csv
with open(‘c:\pyprg\ch13\dynamicfile.csv, ‘W) as f:
w = csv.writer(f)
ans=y
while (ans==y’):
name = input(“Name?: )
date = input(“Date of birth: )
place = input(“Place: )
w.writerow([name, date, place])
ans=input(“Do you want to enter more y/n?: “)
F=open(‘c:\pyprg\ch13\dynamicfile.csv}r’)
reader = csv.reader(F)
for row in reader:
print(row)
F.close()

eeueflui®

@ Name?: Nivethitha

Date of birth: 12/12/2001

Place: Chennai

Do you want to enter more y/n?:y
Name?: Leena

Date of birth: 15/10/2001

Place: Nagercoil

Do you want to enter more y/n?:y

A
Name?: Padma

(]
[‘Leena, 15/10/2001’, ‘Nagercoil’]

(]
[‘Padma’, ‘18/08/2001, ‘Kumbakonam’]

Date of birth: 18/08/2001 !
Place: Kumbakonam 2
Do you want to enter more y/n?: n i Leena
[‘Nivethitha, ‘12/12/2001’, ‘Chennai’]
5 Padma
6

‘ ‘ Chapter 13.indd 265 @

MS-Excel lexerflus(
B C

Nivethitha 12/12/2001 Chennai

15/10/2001 Nagercoil

18/08/2001 Kumbakonam
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A

Flemeoraley OBMETSH *

CSV @sniiumenrg) speubleurh euflemaulayid ssmieer] Sisvevg Geum ar@semid 6 LifiLILITemeTs
Blameuor(h LASSLILLL LI6V L|E0MISEmET b1EBTenot (herTer LILIGDT]T Lilq &b Ja g1l 2_snr GHMLILITELD.

eT&016060 GHMUILITET S 6(H EHLoBlemed auger GaHMiILTELD. SiB FWID csv GHTLILITETS) 63(H
eterflil 2 6w eugen CHMILITES EHSELD.

CSV Ganmiimer Ly&Hs @neorh euflpemmaeser 2 ememer. csv.reader() OFwmsn snm
LWeTL(hSSIS60 mmId DictReader &6 @Psweu LILIGITLI(HS SISH60.

6T(LPSIS6V LoMMLD LGS 60 blFweoLm(haefled CSV Gamiiiedr OlsmLmlsmed 2 6m (LPEDMUITESLD.

2 oy Seveons CHMI 2 HALILLD Siedeng SwniGHme Gamlismen mswmend GuUTg
S (HLoIRlEmED (LPEHMEMLOWITEDT &I LILLIESTLI(hSSLILI(HLD.

HenemausSSed LIeTLM 1q6d eveorns BlLmmerassmer (Objects) Gaaflésad wMHMID Db
Hlemenaus LGHmiL &SHSID OFLLRID nLGHSTefled CHemauumm Bleneraids LEdlmil CFoHiflda@in
agd) (Garbage collector) 2 eTer g,

close() WemmiiTenT ) GSHMLILIL 63T E6meuuT SaLILIL (HeTT6IT aIaThIGH6m6I 65l(helld@LD.

CSV G&MILITeT &) STeuTenLoaiTd 61860161060 LILIGTLITL 1960 SlMEELD.

CSV  mrevsomerg CSV Gamiiiesfled 2 eimem sreysemem LiglLgm@D, CSV Gsmliefled
STEISEMET  TPSHAISNGSD OFWOLGSHUSNSD CHemauLTer OLTHOTHEMEMLLD MWD
SD(PEDMESEMEIILLD 61 TETITLYHEESLD.

“skipinitialspace” 19fllLreflinG MG 2-eer feumm S emL_Oeuerflemiul B&es LiLeTLIGHLD.

6Tl CumulL ApGauflmasmi auflmaimésib A operator.itemgetter() LLeTLGHS M.

Dictionary uiled greismer Gnles Uled sreismer @mlés CSV Agwmaa mler DictReader()
6T60T M EETSHGS (L 6 OILITHEMET 2_[HEUTSHSEEIT M.

CSV Gamifed  2semem  geofllwerméaiu L 1fliumesr  csv.register_dialect()  epeold
LG SSLILGHES MG,

itemgetter() TS GLMUIL &UOL 6T eped eerMnG GumuL 6bGauflmasamer
auflem &S Ol LILGOTLIHLD,

csv.reader MMID csv.writer list/tuple-6b Geusmev BEFILLD, Spevrmed csv.DictReader mmid csv.
DictWriter dictionary-6d Geusmeo bl&iLd .

csv.DictReaderwmmibcsv.DictWriter ga(h 60 Si61TL{hE ST LIe0SHS\60T OILILDT 6T (hS G180 meuor (h
Sieumemm Dictionary-ulesr FmeuGssmermes LWGTLI(GS SIS DS,

12 - SpId UGLIL SHevoflest] Sinflaliied
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o dict() Bawmsa m dictionary eugeusHed sreileneor ebgH0leumm auflmsulmid Siemo&STL60
BleuerfluT(hib.

o csv.writer() OFWMEn M Lweorfledr Sremey LILILTEYIL 63T Galqul FOHBISETTES  LOTMHNILIMLOESS
6(h writer BT HsmeT SHHLILN SienIiL .

o writerow() BlFwWMEn_ M) 6 auflema L HBGL 6(H SOWISH6D GTLPGID. writerows() OFWMEn M)
DM SH G| SHTEDAILLD 68T (smmuiled 6T SID.

«  Gamilsr &muied e auflmaml GFILmS 6 auflens GarsHs6d (appending) eTeaLiLI(HLD.

F < eFWwenmL LWIHA

1. Namelist.csv GamisnL LIgSHG Sigled 2 erer OILILT LieuS5Hled auflngwmessd OFlig Smg list-60

® eT(Lp&h bleuerfluT (h OIFIUSHMET6T EMLISHSHTE KT 6T(LP G, ®

A B C

1 SNO NAME OCCUPATION

2 1 NIVETHITHA ENGINEER

3 2 ADHITH DOCTOR

4 3 LAVANYA SINGER

5 4 VIDHYA TEACHER

6 5 BINDHU LECTURER

2. ohg wrevraisefler mbg UL ST LdlibleTaemen Lomewreuflesr OLmBL6T 2 emaf(h 6Ol
MUSSHTET [HIemed 6T, GaID LgliblLietrenller ol (HSOSTmSHmIL SevTL b 6660
aeummismenid CSV Gl eTpg.

EOLISSTEI LMMID csv GaMiLaeiT
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= HISG )
| UGS -1
GYOHVY S
sflwuneor eflewLemw CaiHOSBSHS 6T(LSIS (1 wéllieevor)

1. CSV @Gamliumeor g LiedTeunLeeTeM )6 6TEIAIT M) SHDLPSSLILIL (HETET - ...
(&) Flat File (&) 3D File
(®) String File () Random File
2. CRLF aresrugeot elifleumr&asin
(&1) Control Return and Line Feed
(&) Carriage Return and Form Feed
(&) Control Router and Line Feed
(FF) Carriage Return and Line Feed
3. etTeumLeeTRINMIET 6THS OFLM&a mrerg CSV  Gamiidesfled LsbGeum OlFwedLImbheHemen GariiLl
OLISSTEOTITED 6ULPRISLILIL (HETOT S ShELD?
(&1) py (&) xIs
® (®) csv () 0s ®

4. 2 HaIULLD Sibeog) SmiGHameo G GLmeTm) 2 snr SievevTd CHMLILISEmET mSLITE Ll6TaumHLD
6TH& (LP6WMEMLOLLIT6DT &) LILIESTLI(hem &

(1) 2.6op (2b) &Lobemeo
(&) xls (FF) csv
5.  Gamiiefled e euflensemin H6MiTée® LILETLI(GLD &L L ener
(1) next() (&) skip()
(&) omit() () bounce()
6. ereumusuetreummet CSV flgwmea nfled writer() (psmmiLimed eulpraisLiLi” (herer suflplliumedr 61gI?
(&) Line Terminator (&) Enter key
(&) Form feed (/) Data Terminator

7. Yetreumid Blredlest OeuerfuT (b wima?
“city.csv” er6oTm Ga&BmLITed SBLpieTer elluThISEmeT 618 TeuoTLq LI 60T

import csv

d=csv.reader (open("C.\PYPRG\ch/3City.CSV")

12 - SpId UGLI SHevoflenll Sinflefiiied
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10.

chennai,mylapore

mumbai,andheri

next(d)
for row in d:
print(row)
(&1) chennai,mylapore (&) mumbai,andheri
(&) chennai (FF) chennai,mylapore
mumbai mumbai,andheri

Dictionary SIeismer &mlées EammIsT 678 6 OLIMHmeT 2_(HauT& @86 m&)?
(&) listreader() (&) reader()
(&) tuplereader() () DictReader ()

amserGeu 2 6Tem GMLILled 2 6o Breuseafled dlev TMMMmIEST OlFLIUGID Di6vevG BLMID SHIEne

GalILg S 6T ) SienLPSS60MD
(&) uPl1ISge0 (=) 8miFluiled CFISHS60
(&) wrHmid AlFiige () SbSSIH60
test.csv eredrm GHMLILT6L Ll6dTauHLD FHIT6L 6T60T60T EUTSHEME 6T(LPGILD.
import csv

D = [['Exam'],['Quarterly'],[' Halfyearly'] ]
csv.register_dialect('M',lineterminator = '\n’)
with open('c:\pyprg\ch13\line2.csv', 'w') as f:

wr = csv.writer(f,dialect="M")

wr.writerows(D)
f.close()
(&1) Exam Quarterly Halfyearly (&) Exam Quarterly Halfyearly
(@) E (/) Exam,
Q Quarterly,
H Halfyearly

| L& S~

ST Hg eNeneEsHEnsHGL eflemLwefl (2 w&lliewevor)

AR

‘ ‘ Chapter 13.indd 269

CSV @&l 6T60T MITED 6T63T60T?
LSBT epeold CSV GamiismL LiqUiLgmasmesr & aulflsmer Gmibhe.
Gamlidedr OBMLMHsmev (WemmemLoassmer @GMIL(bHes.

next() OlFLMEn_MI6oT LILLIGSTLIT(H 6T60T60T?

csv @amLiLfled spedTnilés @ GomuL L b GHeuflemasmiul ereiieur n) euflemFIT&eLd O 6T (hS SIS (hS

S(HD.
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ST S5 NeTTSHSEHHGSL eflemLwierf] (3 walleevor)

1.

soLSSTefigieTer open() OEwmaEn Memm LM GMILIL 6T &%, BLoayitd &g 6ir Eevor (b euLflpsmmaseilsor
GoumILIM(hSH6IT 6T6oT6T?

2. amaerGe 2 6Tem GamUifed LTMHMLD OIFLILLD, LISSHTEI [HIen6D 6T (LSS

3.  armyereflemw (,) smeTenoes NfliLmeTme Aamer(hsmemr CSV Gamlilsmeot LIQUILIGNESTET 6nLIGSHTe0T
HT6m6V 6T(LP SIS

4. write bmmid append mode (psmmemiogserilsor GeumLim(h eTedreoT?

5. reader() wmmid DictReader() flgwman mnfleot GeumLim(p eTedreor?

| UGS -

ST S5 NeTTESEHHGS eflemLwierf] (5 wall6Levor)

1. er&0lered ommid CSV Gasmiidlesr GeumLim( 6reoreor?

2. uebGsum G (pemmenioaseiledr OILIMBETSHmET LILLqi 60 (Hb.

3. emudsmenfled e Gasmlismu LILILISMSTeT Lsd@auMm) aILfILPEmMEEmET TSI,

4.  geflliuwermésid NAILTEIL 60T Salquw CSV GSMLienL 6T &IaISMET6T DLISSTE [HTemev 6T(LSIS.

5. CSV Ganmiigyisiem smemey eugeismioliLign@ LierLimmGeretoriqi i@ psmmassmer e &is.

® REFERENCES

1. Python for Data Analysis, Data Wrangling with Pandas, NumPy, and IPython By William
McKinney

2. CSV File Reading and Writing - Python 3.7.0 documentation

3. https://docs.python.org
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emLUSHMeofled C++ [FiTevdemer @mHHID A\FUIGH6D

&MM6dl 60T GIhITS &Il &6t X m 79

&hs UM Iu@Slemw SmmLIN6DT LomesTaiTaeT LNeTaumeaeTammMm Dinfibg OlsmeTaimiasT
2 mm &(HFH60 (Wrapping) 6T6dTMIT6D 6T60T60T ETITLIENS L{IfIHSieh Bl T6iT(Em SH60.

o C+t+ 05WMI MISOETLD EETSHSWSHEHMENLD DUSSHTEN  HIdSEHSS6T  ShHeiSa!
BIGBIT6IT(ETH H6V.

B mHreonss tlomfseaflgid OFILIEMTSEHIE060 G, LPmeD 2 HEITEHES60.
LSBT [HlTe0semem SIS ESH60 LMMID LD PSS HSSLD OIS0,

d14.1 amwsab

mUSSTET MMID C++ 6h OlLTGIILILIET HiTeonse fomfurd. Smlleud mussmer C++
BlomLflemiLiés SmI1qe)IDd (PMHANEYID LOT ML LS.

6).6T600T EWLISSHT60T C++

1 BILITGIeuTSs, EMLISSMET 69( ‘suifl GO Bl gieurass C++ Glomyf, e OSTGSLL
T’ BLomHLITELD. Ao LT ELD.

2 LIS SITEOT LOTMILD G60T6DLOE> BlepmenoTL C++ [HleDEOLLITEIT SEITEmLOS BETEToTL
BomPlim@GL. fsT@SSLILIL L BlomLfl,

3 mflenit Sinflellé@Lo GUTg), Sig) &b mflenil Sipflellé@Lo Gumg),
Sreiler amaEBmiL @MILIILS SreflersHma @M Geuevor(hib.
Caremaifevsmen

4 @ Scripting MWD LITGI LiwiedT 83 6 OLTGILILILI6H BlTemdes
BlomBlLIeET EhHELEDEBUNEYILD BlFLIEDLIL Bluom T @Lo.

(LPIQUYD,

SpUlsnid, Sevefp OLomflesEhD 660T MiS-Osmerm Fiflumer cusnasuled OLTHHHS OSTETEHLD.
LSS , OILHLOLTEID scripting Sievevgl "glue” Bomfuns LeTLGSSILGSHDGL. SisTeug), GLoed
Hemeouliigyieirem Hyed OLiHLTID C Disdeog C++ Olomflsefled eI (HeTer Ol (PmmESmerT
AmPSGD. B HHEHS HHSMS SNELTMSIL GOlpmmuied (TbhSSHSsT LTS C++ 6Oomuied
STWSLILIL (heiTer [AiT6d) 6T &I BLITEI 2 SH6STLOTS E(HEHESLD. Sbh6TT6D, LIS T [HiT6dl6dr eLpsvLd SienpS &,
EMEBLLITETEVILD.

@ MUSSHTET [HiTeoméas Blomflufled c+ Hebasemen SmHeilHs60
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d 14.2 Scripting 6womg

65 scripting 6lomfl ereotug LM Bireonds OLTHSEDHLET 6HRISMEILILSNELD, OSTLIL]
BB TeTEUSMESLD QULGEUMLOSSLILIL L 6(H HTe0Tse fomflumd. gmeumsogifii, VBsodifili”, PHP, 6lLiTeb,
LSS, eBLl, ASP mmid Tcl Sp&lismer LOSAID LiTareorss LIETLGOSSUILIGD Scripting Aomlwim@Lo,
BT Gleumas, 63(h Scripting Gomfl oMM Hreorses GlomlasEnLeir EemevoréaLILL (h LLTLI(GSSLILI(bISTED,
BlLIBLOLIMEYID, Siswey HTML, someum Sisdeogl C++ BILomLplesermLeiT E6metibg) SmevorLILI(hesler .

14.2.1 endfilg i wHmib Hreonss awnflsensdenLCu 2 ater Ceumun®

Scripting 6lomfl MHMID Hireomés Blomfl &p&smamid amILiLL Sema L GLTedT 1) SmeuriLihLD.

9

[ 6

SigliLemLufed, SiemearH gl Scripting BlomLfsEHLD HiTevméss OlomfserT@LD, et (he@LlemL G
S glenissomer Caumur( ereeroleuefisd, Scripting OLTNEE OSTGSSH0 LigHemnens GaemeuliLiL T,
LT TS 6fleéesLd G&emaulILI(pLD.. 2 HTITe0T SHME, 6(H C++ [HlIed B @IS ME@LD (PETLINS, OlSHT @& ESLILL
Beuenor(hLd. i85 SLowwid greumeaIfILL Sisbevg) mLISSTeT GLmsirm Scripting OLOMHS6T OlSHTGESESLILL L
Gomauievemev. Hreonss OompleEe tsm@lumer / HrebLwmtl GomeliLbsag Gume Scripting
BlomfleE aufl omyl wrnMls CamaliLbGAngl. AsThSslU L Ol Hrerss Oompiur Sieeog
Scripting BlomflT 6T6TLIG Sisne LILGTL(HSSLILIBLD G LpsmeoLt OLIT NISS G-

[4 14.3 Scripting ewmpsefledr LwedTumB &6 —

1. & Himedled Slev OlFWeOLIT(HEMmET SHTELMIGLILIGSSHISH60.
2.  auey 0sralledmbgl saasmeoll LNfG0SbHSS60.
3. uLpsmLowTedT [HTevma:ss BILomLPlesErmL6dr 6L 1L A(bLd BLIT S, GmMmbS [HT6D @& l(LPsmMEmLLIS O1EHTeuoTL &)l.

4. LWeTLIM(hSEHSHES LS OlFWweOLIT(hamer Bamenor(h e (PLYLLLD, GLogyId, Fl&ES60m6T SimLOLIL|SH6Em6IT
6HBISBEDLOSES (LPIQLLLD,

USSTEN  eTeoTLg 2 evoremioufled, 6MhS 6H SHCUMMSW Sewfleol Swss Dismldgyid
LWeTLI(hSS&HEa g e eufllomfl rmm), 2 wiihmed, OLTE! LiweTuT (b, Hreonss torfl SpEh. &
2 6m[T, ETEUOTSH6N, LILThiG6T LoMmId Sipflsflied FMihs Snausmend OgiwerssliwerLbSng. snGUTS),
BlLIHLOLIMEDT smLDILIMeDT, BILIflL LiwesTLIm(bh&seT LITSGILISLONS LSS T OomLfufed 6T(pSLILI(HESeT meor.
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[4 14.4 C++158) eUSSTEOT LIGOOTL| & 8. )| HET —

N
D’ emioy

LSSTe GaHemaumm (garbage) wFlsmensd CasflsGD Srefliunsmi LweTLbHS SIS mE..
b5 et S8am) C++ 60 SenLILITG).

C++ [Hl6mevILIT6DT 6U6MEBEMILE STHHS OILOTLS, Sp6wTITED EMLISSTEIT 6([F LOT M0 LG1LI QIMESEMILIE FTTHS
Blom LT @LD.

smLSSe0T eufl GlomL rmnd epeuid BWBIGHMGI. Sbeurmed C+-+ BTl (LPedT OSTSSSLILIL L G.
C++ Hired @MlpemmemiLiss STLIGEID MLSSHTET GSMPedm 560bHbH& 10 SHLnaISH6T (LOLThIGS6T)
GO MAUTET G,

LS STeuflev, bleuefliLemwireg Srelemisamer lnalss CoHmauieemen. Speurmed C++-60 ismel
SinieiléaLiuL Gaieuor(hid.

MLSSTe0T6D, 630 OFWMEa 1) 6THS UeDS OFWIIHEMLILD M@, GLoIDd, (PETRTSHTS 6MHS 6
SiMlefi'id @eveomosd Liev LI EHmeT HHLLILenID. Speormed C++ return samm Gr 6
& ienL 1oL (hBL SmLiiwieyi i,

UGS, HemeTais L Gmg albalss, Cameauumm OLMmHLSmer (2 6TememLodaLliL L

AEDSSHET DiEV6VG ETEGS(P FT6 MIHEBEET) STETMOAITS BSHEGH MG i ICLTSI, DLSSMET,

@ HemeTaisll LGHsemer albelsgl, LWeTLm iqed E60eomSHmeaidssmer WL 6L (hé@L OFLedwsnm

GamauLmm wFlILsmer GasfEHe0 (Garbage collection) ereir MeMLPSSLILIGE MG

[-I 14.5 emugsnesfled C++ GaMiLysemars &mels g 66T Enge0 5

soUGSTeT Hiredled C++ Blremev Shelld &id bETeiTEenSHemeoL] nLG S Teslled C++ -6miul 2 smmE (hSH6d

T &BmMD. C++ [HIe0SEHSHSTET DLISSHTET E DL (PSHHISHEMET Di6be0g) 2_6mm E(HSHmev Li6v auflsserled
2 (HEUTSHESE0MLD, OILITGHIOITS LILGTLI(GSSLILI(BL E6mL(LPEHhiGHeTTeleT

14.5.1 MinGW @emL(p&LD

sfletor G B (WemmenLouied Sk asmsiied, C, C++ wmmid FORTRAN
A0 @M MBS OGS HHAID, 6Tt HHaID B &) LLeTLI(HE M.

‘ ‘ Chapter 14.indd 273

Python-C-API (API-Application Programming Interface C flebssemLedr O1SMLTL| BlgeiTer)
Ctypes (c Hime0ss@hHL 60T OSTLIL| Bl msiTen)

SWIG (Simplified Wrapper Interface Generator- C wmmid C++ &pevor(h OlomLplesenhe@id)
Cython (C-BL19l1L|S86m6rT 6T(LPSIeSHMET6T 63(F MLISSHTedT GLIT6T M GILomLALITELD. )

Boost. Python (Python wpmid C++ OGTLIL| OSTeTeugmesment SL L emLoLiL])

MinGW (eflevorGLmer-dbasment @Gsmmbd g GNU )

MinGW @ués Grr smeliys Garlissilsr Osr@lomus @&nflesng.
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@ 10-02-2020 20:04:01‘ ‘



MinGw-W64 (MinGW &etr uglii]) windows &etr C++ &@ flmba 0&m@LiLmesr/ fflyed oLl
S@LD. C++ BHTevaEmer 051G S, Biss, cilenrGLmen Siiss (PmmmEE g++ 0ST@GLILTeT GgHmey
MinGW g++8 LwetLI(bS) smLISSTe [Hmed epeold C++ Hlmedasemen 0SHT@&SG), BISHSH InlsHng).

C++ Hired @MemmeniLs BsmerL enLSSHTer Birsoasmer minGW-w64 project &L Liiewfl
(run (pemeoTiLD) epeuld L (HBL WSS (PIGLD, LIGSSHTET HIedseT @SS Geuetongll S L sner aufl
STeMIGHMG run (HemeuTd SHmba| mald@GLD.

g++ eareorugl GCC- mw(GNU C 6Ogr@lumer) SimpsEd Hrngg srermsGe
GoemeuLimenr C++ HIT6VS GSHMLILISm6T E6085@ HTEIL 63T E6meuor S M &),

Refer installation of MinGW in Annexure -2

14.5.2 C++ flTemey emUSSHTET CPeID QUi ESSH60

1. MinGW run-6r (penemiLgema S snL& &lerfls OlFiiwia)n

2. emusSGTeT  OLoeTOlLMmET SiLHHHESD (python.exe) Gamiymméed OFeevald b
2_gmreuor S3H60, smLISSTer GamLLsmm C:\Program Files\OpenOffiice 4\Python erer m Siemioefi_Sled
SHITEUOT6VITLD.

c:\> Gamiysmmuiedlhib g emLISSHTET SienLHSHEHGSD CHMLILMMEE LT MieISMETeT ASTLfliied
cd <absolute path>
8ded “‘cd” slLemem change directory eeTUemglyDd absolute path  ef6dTLgl eWLGSM60T
Bl 1GHSESLD (PLPEHLOLLITET LITEMSMILILLD &MlSELD.

c:\>

c:\>python
Python 2. 7. 6 <default. Dec 11 2017 16:54:32> [Msc v.1500 32 bit <Intel>] On win 32
Type "help", "copyright", "credits" or "license" for more information

>>>

UL 14.5.2.1 -11

8H5 ThSSIHHT 160, mUSTHTET CHMImM DisvwhgieTer SL5HNG 6T, LNeraumd
SLLsmeTemld Sl L &a olFiw Gauetor(hd, “‘cd C:\>”, GumasewrL srerrSHdled 2 WTSSSSMIGHLILMSHES
SITE00T &,

2 gnpe SN, Pali.cpp er6orm C++ HiTemeo LIG&ELD pycpp.py 6160T m mLISSHT6T [AIsnev 6T(hS Sl
Blsmememmiassit. Pali.cpp er6orm Hlred 6ir eTevoremenorLl BlLIM I Bsmevor(h, Sigi Limedlevor_Gumiom EedsmeoLi
eTedTLID S Bleuerfluii(hid, 2_Fmrever SHME, 232 6T6dTM 6TevOTeMETT 2_61T6T LIS OlBT(HSHSMed, palindrome e165Tm
fevefluif(h Sem_s@b. C++ MHred pali MG HUL&s Oawi’ @, palicpp eerm 6Gluwifled

12 - SpId UGLIL SHevoflest] Sinflaliied 274
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GailE&LIL(HL. Semsll GUTET@M, pycpp.py 66 snLSSmer Hired @nlwemmid Grm GLiged S L &ar
flEWNILLC (b, pycpp.py erer m) GailssLILbheAmG.

3. B e SWés, run (PeiuGma S lefld fFliaD, LUTm&mLL mLSSTeT GaHTLLmM
SimeALSIHMGSLD THMAKILD. HLSHTD6T LIS @SS MEHT6T OIGTL LG,

Python <filename.py> -i <C++ filename without cpp extension>

84le,
Python L Lener aufluledmbgl mUSSHTe HiTemed OlFWIEOLI(hS SieISNESTeT
A& blgmed
filename.py OFWEOLI(HSSH CaueuonqiLl 6mLIGSHTeoT [Hredledr HILILIT
-i 2 earfL(h (PEDMEDLD

C++ filename without cpp | Bem@&alILH OFweLbHSSILL Geouevoriqui C++ Hiredledr HlLILIT,
extension

2_gSTrenT SHMNS, HLLemer Gewor(bes@Muled, “Python pycpp.py —i pali” etedrmy 2 emerfl (b enter
elengemil S(WSHHAUD, OBTGSHE0 OeuMMsIons (PWYHSTed BriseT ahiLMTSs Oaeflui(h HemLsEL0
B60sme0BiLied Llemp& tlFIlg) Meuarfluii LiLipLb.,

/\\
[N

Gmliy
Buni@ (execution) &L Lememuiled, 2emefl( Gomiwimg Bl GsHemeuiimgl
2 greT SHMS, “pali.cpp” eTeTLS NS Ligleonas “pali” er6or m OlLILIEIE OSBM(HhSHSHTeL GLIT GILOMEDT &),

B pycpp.py LMMID pali.cpp e160Tm 6T(hSSHISHTL(HhS6T eLpevLd [HiTemed EIiS@S 60 LM LIMFLIGUITLD,
8rs &m HresEnd c\pyprg aerm Gamiymmuis msSd measslil (hererer, &bg Hreossr
mUSSTeofled  “exe file” SimwbHHEHGD SBFH Camimmuls &ecoeoreiiged, Bwss CrrsHdler CuTa)
Gamliysafler (WpsmLoLLTeT LIMmSmE GMILILI(bHSe0 S, feuefluT(h &paaseuorLou m) EmHaELD.

C:\Program Files\migw—wsé.l\i686—8.1.O—posix—dwarf—rt7v6—rev0>echo off

Microsoft windows [Version 6.1.7601]
copy right <c> 2009 Microsoft Corporation. All rights reserved.

C:\>cd program files\openoffice 4 program

C:\Program Files\openoffice 4\program> | Python c:\pyprg\pycpp.py-i c:\pyprg\pali
compailing c:\pyprg\pali.cpp
Running c:\pyprg\pali.exe

Enter apositive number:232
The reverse of the number is:232
The number is a palindrome
C:\Program jFiles\Openoffice 4\program>Python c:\pyprg\pycpp.py -i c:\pyprg\pali
Compiling c:\pyprg\pali.cpp
Running c:\pyprg\pali.exe

Enter a positive number:234

The reverse of the number is:432

The number is not a palindrome
C:\Program Files\Openoffice 4\program>__

uLLpl4.2

27 OUSSTE Hre0nda OLomlufed c+ Hredasemen SHeildaHe0

‘ ‘ Chapter 14.indd 275 @ 10-02-2020 20:04:01‘ ‘



| T T ® . T ||

O
o

G&oily

&L L_6merT FTeTISHSl60 2 6T Hlemmenil DiLflees (clear) Bl cls sl LsmememiiliLLGITLI(GSS6LD.

BTD @Uelumwpg C++ Hred @Olpmnms 0STGLLSNSTET mUSSHTET HIT6med 6T6leuT )
TSI eTedTLIEmSL! LIMTLIGUITLD,

[4 14.6 C++ Hremed smelsHgd OsTaTeusnHasTeT enUSSTe HliTe A

OLSIHTET LD & MIHlemeusemens Olsmenr(heTengl 63 HHSNSGGS HIeoTassT L STl
GoMIFMEVSEMETS ST FHSCHML LIETLIGSSS blsmerer enLSSTe isyiodlsHngl. SUeLmws
IBTD SMMIE blSMeTeTeilhEELD MLSSHTET [HT6D, SHLILIHL MLISSTET BHlTedled Briser SnbSImms dlev LigiL
SLLemenSemens  OlEme(beTeng). Qb DFeMSHled, Hreosst @pevor®h OeeiGaim  Oomplserfleor
EHRISEMETTLIEHLILI BILIMMIETETSTED, 0s,5ys LoMMID getopt GLImeTm o miHleneodEmens SmellSgis blsmerer
Bau6uoT(hLD.

14.6.1 snmiblemen

g mhleme [HTeUTSHSHD 6T6TLG 2 missT Snlpammenl HAnEm UGHsemms NILSNSTeT
BILOGITOILIM(BH6T UIqeNEMLOLL| HILLIOTELD, &b LIGHSH6T Fo mIHemeosssT o6t memLpsaLiLibelsrmer. &b
LS se0leor GUTE FaMiBlemevseT 6t MEMLPSSLILIGSA NS b5 LflS5e06r GUTE o miblsmevssT MM
Um samilenevseafler e Gonbs SemallGom Sisbeng) @evsomom@er SFTIHSHLILMS SHeierSHSe0
Blsmeiem Geuendr(hLd. GeumieuensuTed, samBeustor(Holoefled SmiL| Hemevsmil GmmSSHB6v GHT&HESLTELD.

Sp6OTITED, [HITLD EMLISSTE0l6D G MIHlME0SEMEIT 6T6NIIT N 2 ([THEUTEEBETLD? MLISSMEul6d FoMMmIEH6IT
LMD EIMILEDNSHDeTS Osmeuorberer Gsmi damihleme eremlLbAMG. MUSHTEN GSMI(LPDMEDLL
Bl menTiqHSGLD ML 6T(hS GBS LTS, factorial.py ererLIgement samiblsmev eTedr mid, factorial eredrLig)
go_MiBlemeouiler OlLILIEDIES GMESGSLD. BTLD &oMIFHEVSHEMEITE EMEILITETEFo LG, 6AHRISMOSBLILIL L Sl
Gamiysemms Nflsg LweTLbSSIAGmTD, Goid, &amihme, GMPmmUT LMILILIETUTSSSHmES
QPLIGHNG. 0aeiGum Hressfle, BMD WGHUTS LWSTLGSSID OFLNGa 1) CIDILIEDNEmET
B&00GLILSNG LiGleons, Sieumsnm 6 S mibleneouied eenmuns s, SmHelssis bsmerereonid,

I T (B 5555MB

def fact(n):
f=1
ifn==0:
return 0
elifn==1:
return 1
else:
for i in range(1, n+1):
f= i
print (f)
eleuaflui(®
>>>fact (5)
120 j
N

@maerL hSSHISST(H factorial.py ereor OlLwfl Ll (beimem g,
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14.6.2 emusSNevileL sn miblenevsemar ereueumm) SIHNSHS O\SM6TEUS?

6(h S MBMEVSGSET LNOMTH SoMIHleneouisdT IMILMNEMETS SHHelSSES OSTeTemevLD,
Sl OFlSNEG BID import' elerm HmiL| OlFmevsmeols LIWETL(GSS (PYWD, [BHID (PETETSHTS
IUMSs factorial eaeTm o miblmevmd SmeNSgIE OsTerTer, mUSIHTET G (h@&SMuied
&SSO SL L &8 OFIILIeLD,
>>> import factorial

do_MIFMESGOT QUMILMIGBSILLL fFLMge NiSHmeT, Fo miheneoufer O LiweTL(bHSS
SIS (PIQILILD, BFILIMTa MISmeT DemIs LisTelE OFwm@m LWeTLIGSSLILGSAME Fo mihemeouiedmba
BlFILME MIGHMET Diemw)IE&6ISMEMET OlGHTLIiLIEd

<module name> . <function name>
TS SHMLTS:
>>> factorial.fact(5)

120
factorial . fact (5)

fEFwMEn_ M SienLoLL

yererfl BlFwM@ M

> g miblemeouedr BILILLIT

OUSSTE SgLiLenL. (2 emeflemenrbd) SaMIBDEOGEHET LISQINMME OSmeT(heTarg)l. LILIGTT
QDILNSS SomIblmesmerd SHallug GuTarGm SigliumL  SomFlmesmenyd SHhHeisgis
Bl meemevrLD, Briisss SNELITGI C++ @M MemIL B LS ESLD DLISSHTET INTeYIs @ CHemaulLimeor SigLILmL
goMIFleme0Sem6TS SimevorLl GLimenTTeseT.,

(i) ewussmevfled sys s miflemev
B3 samiflsneo surflblomLfl rHulired LIETLGSSLILIGS DS,
sys.argv
sys.argv 6leirLgl mUSSTET HrasE Dl oassiubd sltamer oufl OFwaimydserfler

Ll iguieon@io, argv &L Lewer aufl 2 6TafL (h euLflLimes QuBLD 2 (HLILIGSHET SiEDETSHEDSILILD OlSTeuTIq[HEELD.
881, SiglienLuiled, Hmedlsor L Lsmer ouifl OFWIAIHLEmETE OlBTEmTL 617 SievofllLim@GLD.

sys.argv & LWeTL(bhSS, PpSH60e0 Brhiser sys &a mihsneosnild SmHeilsgis tsmerer Geueuor(hid.
a0 OlFWemHY sys.argv[0] erBlLTpgIDd OawedL(hss Ceoueriqi Hredlsr OLLITTES EMHEELD. GLoeID,
sys.argv[1] ereoTLg BINISEE (BhiE 88 C++GamiL)) SeIILILIGD PSH60 OFNIHL DbESLD.

main(sys.argv[1]) 1Bl6d GaBMLIEmLILLD (6mUISSTedT HiTev), 2 etafL(h Gamifemeor (C++ Gapmii)
uliquieonseld (Siewfl) Oummis Osmetémgl. argv[0] S
Gaxemauiledeons mLSSHTe HIsmend Oameurhe@LD. ablereflsd default-
main eYend GMPDMMILES GMSGSLD. O&FLOLIGLSS Gouevoriqil G 6T
OILILIDIS GMIS@GLD.

@ MUSSTET [HTeomésss Blomflufled c+ Hmebaseman SmHeilS560
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(ii) emussnesfled OS sn miflenev

oUSSTld SHsGL OS samblme SWsHs (PommWsnl &y fgwedum (e
LIWEATLI(SSI6US METET 63 GULH(LPEHMEMLL G LPBIGEH M.

OLISSHTE SIWhilé b1amenriqhHe@LoGLITG), efletorGLTen @& (emmemwlLer OS ga miblene et _m_
SIWIDSHSHGLD O1FI N0 1)S6TTEI6DT.

os.system() : 0FWEISHMSH0(Shell) C++ OFTGSSSNSHSTET S Lsmemmll SISGEL. (BhiE &I b
&LL6W6IT FT6MILD) 2 HMIenrSHMN@, C++ HImend O5T&ES g++ 0TGN lFweLIbSSLILL Geaueuor(HL,

B3 OFIWeOLI(HSS, LN6TaUHLD &L L 6m6rL! LILIeTLI(hSSLILI(hasT m &),

os.system (g++’ + <variable_namel> ‘-<mode>’ + <variable_name2>

[LTCR
o0s.system :- OS gamiBlemevuiled euemmumissLILL (bsTer system() OELN&n M)
. Windows @Ww&&s(psmmenLouisd C++ Hirsmed OST@LILIGMNSTeT

BT gleument OB

(.cpp) eredrm B 1911 | &66vmoed C++ GHMLILN6DT BT &I 621G 616mLOLIL 6D

variable_namel:- SO . .
SO 1HSELD.

2 sieif (h/bluerfluTL (b LMEISlsmenT @GNS MG Bhic &gl hypen

mode :- ST (L_63T O eTedT ) @ STen g

(.exe) eTedrm B 19101 | E6060MLO6D ELIEGHE GHMUILILI OILIWT &[T eulg6u6mLLI 6D

variable_name?2 :- e e ..
SO 19HSELD.

2 gewrons, C++ Hremev 05TGS I, SWSHSnSNSTeT S LsneT EBL OEM(bSSLILL (H6TeT ).

os.system('g++ '+ cpp_file + ' -0 ' + exe_file) gt GEmEiimr cpp il G Enll e

faT@&@L.—o(output) send to exe_file

/\\
A

&mily

OS.system()6d ‘+’ 6T60TLIG DemEMTSHG SFIHSEHD 6CT &TOTS EmenssLILL(

uiguieors SeIILILGS MG eTTLIMSE &GS G

(iii) ewugsnedT getopt dn miblemen

mLSSTel6d getopt damiblemen s Lemer aufl GHieusememLid, OwamLSmemLD LflS05bhss
2 MISEHSHGS 2500, Bhs Samiblme sULsmereufl OFWNGY LIS50S5bHSSHmE0  OFLOLGHSS
BFILMEn MIEEMET CILPRIGS ME).

getopt.getopt euflpemm

855 auflpsmm s Lner aufl G ieysmerTLLD, AFINIHLSET L quismeod f505bHsE0. &b
aflpemmésmeor OBMLifliied LiedreumLom m)

12 - SpId UGLI SHevoflenll Sinflefiiied
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I <opts>,<args>=getopt.getopt(argv, options, [long options])

fFwemHLsefler ellaurmismer EmiGs SimewTeomLD,

argv — 88 NMssiuL Geuetorigi OlFWeIHLI6T I S6fler L Igimeos @&nlé@Lb. bLogl Hirede,
SLL6M6IT (LP(PSHLOWILD LI 1qU160TS SIS MG

options — &g smuGS e Hired 2 eaf(h Sisbevg) enefluT 19 mEmeT GHiT6Y 6T(WS SIS SH6i6tT FILOTESLD,
8ri® T Seveg 0 Gumerm CaieIBHEHD, MBS OSTLIHE pesTmysTerfin (:)
SimLhIHEGSGL. hE () uthidmer GO uweTUbHS DS

long_options — &ps SieTym srmisefler LG 6T OFSSILGSAMG. Long options-edr
fFWIHMUS OSTLIHG ('=") eeirm FwsHEGM SLDOILM Geuenor(Hid. HLOWsmLLL FHTedled
C++ Gamlidesr 6lLwT SI0Ms OFMISSLILIGL. GID, DGl 6 2-6Taf (H GSHTLIL TaTLIMSS
GN&s, AG@IL 6T T aarm Caiald AFMISSILGLD.

getopt() method returns value consisting of two elements. aufisnm Srevor®h 2 miiL|semen

B mevor(heiTe LI IL|semem SHLLNLEIILID, Emey eaiblaumeT MID SHevliGSHevfiima opts HMID args eT6oTm

Snevor(h eueiGeum) LICIguiedled (Siemflest) GaildaliL@pn. Opts LUMMhIG,LTmSL Gumstrm LAfléeiiu L

&hias6rleoT LIL 1L 16m60&5 Bl TeuTghE@ELD. Args, SHEIMITET LITend 16060 LIMbiasleir smrsvorionss LifléainL

WYLITS eS0T STSHT L IQUImens Olsmeriqme@Ln. geopt() aufpsmmuiler epsold Smigssmen

505 bHSG0 GLTg) LN PpGILIGID Eevevmeil L Ted args Maumm) Siewflums SienLoid.

2 greTSHMN@, p4 sTeorm C++ Gamlilsmenr, L Lsner aufluiled SWSSIGLITEGLD mLISST60T [HliTeD,
1NtTeuHLD epstTemmLl GLimed getopt() euLplpemMEmLLIE BlEHTETTIYHEGSLD.

opts, args = getopt.getopt (argv, "i:",['ifile="])

where opts contains [(-1, 'c:\\pyprg\\p4')] eT6dTLIMSE HSHMETOTYHEBGLD.
-i:- Goiey LIMhiElementS OIGHTLIIhG &L LD Alummlm&e Geuevor(hd.
'c:\\pyprg\\p4' I C++ CaMiLIedr (LPLPEHLOLLITET LIT6me

LWL ILET(HS SHISSTL (haerleD, L L smer aufl SL L smersemerm Sisnenr S GIDLflé s L 1gHLILSTEID,
BFWaIHL LT SHLoleve0MLESHLILISTEID, ETeuTLMTougl fFWwaimHL args Oleumemowins me@Lo [ . Print()
&L L smerenlll LweTL(hSS args Oleueflsam LU’ L Oaligmbasme, feueflui® [ | erer &me@i.

>>>print(args)

(]

,e
I > ' Gmly

mUSSTelled  DgliemL.  Jambleneosefleor  LLIGUIEDELD, SDiwe  TSHNHTS
LWeTL(GSSILGS MG eTeTUmSID Bhiser Sflunisagis bdsTer (Qwd, &b GHMLLEH6T
LISSTmeT Braiser [l miell &m&H@&L SenweilSFled, Lib Gamlimmuied &me@o C++ Hrsmen
wrap Ogliegmemer GLaID 6o &L L eneTas6T,

MUSSTET [HTeomésss Blomflufled c+ Hmebaseman SmHeilS560
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Some more command for wrapping C++ code

. 1 . 1
if _name__=="_main__"

main(sys.argv[1:])

__name__ (A Special variable) in Python

mUSSTefled main() OFwmen m EesmevdlusTuSTey, euflblomfl TMH&HE (interpreter)
MUSSTET [HIemed SWSHSSNETeT S LmeTs 0smhe@neuTg), 0 (4euwib) Heameouisd 0 level
2 sgeTaTliLL L @mpsmm Swss L Gausvor(ho. &mLLieib, aufiblom ommn) &g emenr OlFiiiaISME (6T,
&leo SAMLIL| Lo NEBEmET EIEDIILMIS SISO SMETEHD. _ name__ 6T60TLIS SiSSemaIL FMLIL| oM, SHTeTemLoeuTss,
@amLiLfledr OILILEDT EHSHE DSMETEDLD. ePESESITLIL (PSH60TemLd [HTemas SIS sLILIGHBLOWITETTE, euiflolom Ll
rm), _ name__LoTN&@&

<

“__main__" etedrm @1 96menr SismlogGich OB M(h&@LD.

__name__ eTeirLg) SNEUTMSIL S miblenevsmil OIS OSUILLD 6(F 2_eTerflemenorbg LomnlLT@GLD.
Bseumed HMEUTMSIL script HmeoTreGo E KIS OSMTeuTqHSSMST eTeTLMS Cam S ILILIGTL(HS ME)

2 _gnrevorsHn& LleiTaurpeueoreunemnm G & hiser

if _name__=="_main__"

main (sys.argv[1:])

L Lsmer auflufled smLgG@medr iHlmed, STGeur (LpG&Hedlev lFLevLL GUITESMOGTMTEL, _ main__ Sibg
mUSSTeT HredledT HLILMIS OlEBTenTqhS@SD. G, musSsmefled Sminy wmpflmer, _ name
ETETLIGID 6mLISST60T HTedledT HlLILIMITE bl MeuoTLqhEESLD. GLOSYID, emLGSHMenllsor FAmLL| omlumesr _name_
ETEOTLIGILD 6mLISS 60T [iTedledr BlLILLIsmIES Blssmeuonq @ LD. HiLbSemenr Silblieofled S1g1 main Siewp&asLiul (b,
C++ Gamlilsment OFLIIHLITS DI DeusSSLILIGHLD.

N

&oiy
sys.argv[1l:] - BLHSBEGLIN6T G BILILIT Sisn6oTSHEMESLILILD B1LIMELD,
sys.argv[0:]-Script name (emu&gmeor HiTed)

Braiser LML LD 8-60 String slicing eTeoTm) LIS SHemS, Hlemeotesled OSMETEMHHBIE6IT

‘»{ 14.7 umiey sLGUUTLG s pDnisHemen a&sneoor. C++ HTe0sener QS SID 6nLISST60T
Blred j

BTD SUALTWsl , M CH+EMpmmm LS5, SWsHs, Disear Simas STl 6b
Bangement HiTemev 6T(LP&HEOMLD, BSBM(h&SLILIL (herTer eTevor LiTedlstorL GImLom E606mevlLT eTeiTLINSE G TH&H@ELD
C++ Hiremen SIS @S nETeT Lighsneoasst SGL SILILIL (b6 &).

12 - SpId UGLI SHevoflenll Sinflefiiied
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S

Ligrilsmev 4

K

LgBmed 1| firemen GrLGLIGE: &1L &a Oliig) pali.cpp.cpp sierm) GaLildaayb.

9 eitarf(H Ol L eTevor Limedlevor._Grmiom &evemev eTenr GFmaldb @i C++

LIgflsmen 2

LSS HiTeweo SL L && Olalig) pali.py erern) Gsiilé e,

Ligflsmev 3

Run yenenugeng Run terminal eflé 6laiig) s Lsmem gmemrdHma SmaaEeaib,
J

python.pali.py-ipali-cpp erétrm &L L smemenil S L& OFLLIRD,

TBSSISHSMB:- 14.7.1 - a@HenID &I erevoremevor 2_eitaf B 615G, while oL &&lem 6ot
LweoTL(B $H Sib erevor LimeSlevorGomom &eDemeVwliT eTe0TLIEmS SH6vorL Ml (b

C++ [Hiremev 6T(R&15.

/*. To check whether the number is palindrome or not using while loop.*/

//Now select File->New in Notepad and type the C++ program

#include <iostream>
using namespace std;
int main()

{

int n, num, digit, rev = 0;

1

cout<< "Enter a positive number: ";

cin>>num;
n = num;
while(num)

{ digit = num % 10;
rev = (rev * 10) + digit;
num =num/ 10; }
cout<< " The reverse of the number is: " << rev <<end];
if (n == rev)
cout<< " The number is a palindrome";
else
cout<< " The number is not a palindrome";
return 0;

}
/] Save this file as pali_cpp.cpp

# @Leumpg)l Gom_GLiged File->New aatLeng CabolSbSS) HiTemev SL L &8 fglalD.

# Gamlfewesr pali.py . eerm GFlEHaID. E& 6

S\ @GaISH MBI HT60

.cpp Gamimus OsTGSSHE),

MUSSTET [HTeomésss Blomflufled c+ Hmebaseman SmHeilS560
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# Python c:\pyprg\pali.py -i c:\pyprg\pali_cpp
import sys, os, getopt
def main(argv):

opts, args = getopt.getopt(argv, "i:")

for o, a in opts:

ifoin"-i":
run(a)

def run(a):

inp_file=a+'.cpp'

exe_file=a+'.exe'

os.system('g++ '+ inp_file+' -0 '+ exe_file)

os.system(exe_file)
if name == main_ "

main(sys.argv[1:])

Output of the above program

Output 1

C:\Users\Dell>python c:\pyprg\pali.py -i c:\pyprg\pali_cpp
Enter a positive number: 56765

The reverse of the number is: 56765

The number is a palindrome

Output 2

C:\Users\Dell>python c:\pyprg\ch14\pali.py -i c:\pyprg\pali_cpp
Enter a positive number: 56756

The reverse of the number is: 65765

The number is not a palindrome

12 - SpId UGLI SHevoflenll Sinflefiiied
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6MLISSHTEOT [Hl[T60

eTLILIg Geusmev HlFIAMG) (Si6060GI) Geusme AL 6X1SHLD

import sys, o0s, getopt

GaemeaulLiTenT HFILIMTn MISmeT LIWLETL(HSS Sys, 0S LoMMID getopt
Sp AL GlenewT [HIE0SBEM6T 606wt S Gld:0lBmenar Geauesor(hLD.,

def main(argv):

main( ) BlFIWLIMEa_ M) euemTILEDM, argy 2 66t (H GamiLHlsmeo LommID
C++ Blred eIy SpSwieumemm 6(h 60610~ BILIMILD,

TbSSHSBHT ([b: [, 'C:\pyprg\pali_cpp']

opts, args = getopt.
getopt(argv, "i:")

getopt( ), Opts-60 26em &L Lemememll eBILSECSHTR| LMHMID
BFWIENITHL| 6TeoT @ mevorL_s LAfl&asletT MG,

1e1

TbSSIGHT b [1, 'C:\pyprg\pali_cpp'] Ly egisleoemeo
eTeor@ey, 'args' [] ereor &ML (HLD.

for o, a in opts:

‘0" Gami MlemevemiLiid, a" eTedTLIg C++ [HlTedlsdr LITemGHEmILILLD
BaEmemTyHSGLD. Sigmag), print(“o=",0) 6T6dTLIGI 0= -i 6T6vTAULD,
print("a=", a) eredTLIG a= C:\pyprg\pali_cpp eTevrayLd s (HLb.

ifoin ("-i"): o=="i' bl eTevr GFTHSH@SID.
run(a) C++ Blremev Sy, run( ) SievPpS&LILI(HD
def run(): run() OFwWnHEn ) eenILmN ShiG OSTLhISMS,

inp_file=a+'.cpp’

inp_file eteorm wmn) C++ Mimemev, .cpp ereorm Bl 6ot
BT S8 LNHIBHESLD.

T(hSSHISST (b: print(inp_file) ersorugy C:\pyprg\pali_cpp.cpp
TEOTSEBTL_(HLD.

exe_file=a+'.exe'

exe_file 61607 M LOMNf), C++ [HTemev, .exe 61607 M [BL &liL|L_60T & 6m600T S5l
BILMNHEBELD.
TbSGesM (b print(exe_file) ereorug C:\pyprg\pali_cpp.exe
GTEUT ST (HLD.

os.system('g++' + inp_file +
-0' + exe_file)

g++ Hped OLwimnd, inp_filesd OEmhpéSsIL L  Ct++ Hiremev
BTG5, SWEIE Bireons exe_filesb GFLASB@LD.

os.system(exe_file)

exe HrebGaHmlisnL SIS @D,

if  name ==
main__ "

__name__ eouSSmeor Hlpedleor OlLiweny GFGH@L.  main_
@na rpliyb, mudSrer Hireder OLwemy CaFolEHSD. Shd
S evt(h Lommiserfledt AN ILLD Blanment Hma i,

main(sys.argv[1:])

OUSSTET [Hlred OlLweny SelTSHgl, SLLener @mL(pe&HSHaer
afIGW BlFweamHmL Siggilid, main( ) SmPSS&LILGHD. argv([1:]
eteorLIg! -1 C:\pyprg\pali_cpp ereori1 AlLmplh&S@SLD.
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umedlesor_Gumd  Hledled  LweTLGSSwemsL  GumeoGer  SLmhm  DiewllSGHTemeusmIL
BUEGNSNETET mLSSHTE Hlred mULmS Brhiser saelsSmiiissr @&Heomba Brhiser Lflbais
B1S56u0TL_&)1 6T60T60T?

&bs mUSSTET HTed (pedlwonsgs  T/0 GuTeTm LMhiGSEHL6T da lqul C++Gamlismu L&l
LWeTL(GSSILL (betergl. &8 Sl Lemer aufluiledresEd sablaun wadlemuwn 505658, “opts”
ereoTlL( LLIquINISE et mens il omas@d. “long option ifile” Siger UMMIGL6T,
C++@M(pemm (PPAIEMSLILID LIGUILIGNSTET GMILILTS SHmLosmg)l.

for oL S&gleTer LI IGuIed ‘O LMMIE (1) et ‘@ eTenId Lompl, (P(LPEMLOLLITEDT Lime&LLL6oTmeor C++
Hiped GamlismLD OlETeuTyHeH@LD. 2 SMearSHNG [<c:\pyprg\cpp_file>) trans_cpp’ ]) cpp/exe
@uimedTm B 1 1gL 1| E6IT DLISSTEIT scripteoTmed Eemenet SaLILIheSedT meoT,

__name__ variable smusgmedr Script-er ‘main’ euenenmuled b HIemeos OSTLIRIEGLOT M)
SifleMS SIS G 'main' susnrwsnm Briglsmer INS05bGSS60 NMID E6meTTSHSHE0 OlFILIOLIT(HSHEmET
OFIANG. “‘run’ eedmUmM “‘¢++” OFTSLLMET OFWeLbHSS), exe GHlmu 2 HaMEGSME. s
go_mflemeouilesr system () sL L emer exe GamLismu OFweOLI(hSS), elLoLiw Oeusluf smL OLMMIS SHSAMES!.
MUSSHTEN  Scriptsmentes Olsmenorh Gamiy BLLGsmer @emenrsHgis Osmerer (pguorgeome, C

IHT6LSHEMEITILILD BITLD OIFILIOLI(HS SN HlGHTETETEVITLD,

d 14.8 ewmuggnedr ereueurm) C++ Hlrev&erfl6dr LNemLp&emens emSWimeTE D N

soUSSTer bleumplamomesr C++ Mmoo Suidb@eug) L (hoedeor ), OST@&SSHe06r Gurgl C++
gaMMlsb TCGHEID LNswLpas6T EHLILNeTT Sieumsmm OleuefluiiLaid 2 eI mGI. 2 SMTeTTSHNS, &PSHSTEILD
C++ IAme0ledT 6( LT6mLp 2_6T6rT Gl MLISSTEIT eLP6VLD OSSR @LD GLIT Gl 6T60T60T BIh(THLD 6TEITLIEHSL LIT[TEESH60ITLD,

aTB5H5ST_H 14.8.1

/I C++ program to print the message Hello
//Now select File->New in Notepad and type the C++ program
#include<iostream>
using namespace std;
int main()
{
std::cout<<"hello"
return 0;

}
/1 Save this file as hello.cpp
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| T T ® . T ||

‘ ‘ Chapter 14.indd 284 @ 10-02-2020 20:04:02‘ ‘



| T T ® . T ||

#Now select File—>New in Notepad and type the Python program as main.py
# Program that compiles and executes a .cpp file
# Python main.py -i hello

import sys, os, getopt
def main(argv):

opts, args = getopt.getopt(argv, "i:"

for o, a in opts:

ifoin"-i":
run(a)

def run(a):

inp_file=a+".cpp'

exe_file=a+'.exe'

os.system('g++ '+ inp_file+' -0 '+ exe_file)

os.system(exe_file)

1

if name =='" main_ "

main(sys.argv[1:])

GunaesorL Hirededr aeueflui®
® C:\Users\Dell>python c:\pyprg\main.py -i c:\pyprg\ch14\hello ®
c:\pyprg\hello.cpp: In function 'int main()"
c:\pyprg\hello.cpp:6:21: error: expected ;' before 'return’
std::cout<<"hello"

~ A~~~ o~~~

'c:\pyprg\hello.exe' is not recognized as an internal or external command,
operable program or batch file.

/\\
[N

SoliL

GumaeurL Hredlsd, smLSSTem 2 6er Llemipsemer OeueflssT L 2 sadng. ismpaser
Sieumpiledr auiflema erevorasenL6or Meuerflui_LiLi(haslear meot. Sieumpiledr auiflsme erevor, EMLIGSMEIT Script-
6O\mbH &I OSTLBIGSE MG
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[-I 14.9 sievoflemws a&smevorBeremr C++ Hremey QuiHGD enLSHFHTeoT [Hlred N

OBM(h&HSLILIL L 6Tevor LimeSlevor_GriTLD 6Tevor6moTT SigD60 &) E60EMEVILIT 6T60T M) SH600TL DS HLO(LPEHLLLI
WhmSW Bredled, BrimeT S GUIUTL(H SULWLIE SammEsmer Hhiger LweTLbSSIeTer TassrT,
SUhuTg) Braigser Sisuoflenii fsmeuorberer C++ Bliremeo EuidsssL GUTEnTFaser.

TB5HSST_® :- 14.9.1

e sienfluiesr @Lompn sievflECanenaenw (@wuiflions sievofl) uD QG
C++ Blmed erpzm®. @uewuns, Gmm_Guiqed File - New eredrmy
GCaimesBoHsluBl C++ Hreme) 2 _eraf(B G\FLIWLIeYLD.

#include <iostream>

using namespace std;

int main()

{

int a[3][3], 1, j;
for(i=0; i<3; i++)

{

for(j=0; j<3; j++)

{ cout<<"enter the value for array["<<i+1<<"]"<<"["<<j+1<<"] "
cin>>ali][j];

}

}

® system("cls"); @

cout<<"\n\nOriginal Array\n";

for(i=0; i<3; i++) {

for(j=0; j<3; j++)

cout<<al[i][j]<<""

cout<<endl; }

cout<<"\n\n The Transpose of Matrix\n";

for (inti=0;i< 3;i++)

{
for (intj =0;j < 3; j++)

cout<<alj][i]<<"’;

cout<<endl ;
}

return 0;
}

# @npS Csmismu trans_cpp.cpp sterm Galildseaid, SUtumwpgl Gpm GLiged File -
New er6trm) G5iib05bHSGLD LSS HiTenev 2 eef(h OlIlILaLD.

File g transpose.py o6t GaLilés6i0, 8 &I .cpp filem 05TGS &), B\SHS60SHNSTET
IHT60M@LD.

# Python tanspose.py -i trans_cpp
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import sys, os, getopt
def main(argv):
opts, args = getopt.getopt(argv, "i:"

for o, a in opts:

n -N.

ifoin "-i":
run(a)
def run(a):
inp_file=a+".cpp’

exe_file=a+'.exe'

if _name =='"_ main_ "
main(sys.argv[1:])
GumaetorL Hiredesr aeueflui®
Original Array
123
456
789
The Transpose of Matrix
147

® 258 ®

369

(|14.10 QFWIMNHSn MIHeMETSH G1&MevuTL C++ [FlTev&Hemen SWwisHESLD enUSHSTeor [Hlred j

SUhurg Briser OFLNse NS6T LMHMID OFLNGa 1) DemIpLiLHeT blsreor. C++  Hiremeo
Bwss muG e Scriptey GFndlés GUTEnT T

TB5&5sM_B 14.10.1 - LWETT UMIWMNISS OFWLDFD6neITd: CHTeToT([B 6 660060060
saTHFHement sevorLPld C++ HIemey er(Q&Is.

#include <iostream>

using namespace std;

// Function declaration

int cube(int num);

int main()

{

int num;

int ¢;

cout<<"Enter any number: "<<endl;

MUSSTET [HTeomésss Blomflufled c+ Hmebaseman SmHeilS560
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cin>>num;
¢ = cube(num);
cout<<"Cube of " <<num<< " is "<<c;

return 0;

}

//Function to find cube of any number

int cube(int num)

{

return (num * num * num);

}
/1 Save this file as cube_file.cpp

#Now select File—>New in Notepad and type the Python program
# Save the File as fun.py
# Program that compiles and executes a .cpp file
# Python fun.py -i c:\pyprg\cube_file.cpp
import sys, os, getopt
def main(argv):
opts, args = getopt.getopt(argv, "i:"
® for o, a in opts: ®
ifoin"-i":
run(a)
def run(a):
inp_file=a+".cpp'
exe_file=a+'.exe'
os.system(‘g++ '+ inp_file+' -0 '+ exe_file)
os.system(exe_file)
if  _name ==' main__ "

main(sys.argv[1:])

GumaetorL Hiredesr leuaflui®
Enter any number:
5
Cube of 5 is 125
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[—|14.11 QF Qeard@geler wryfiosens efleTdEn ewUSHSTET HTed N

Brisem @LOLma C+-+-6T &eTé @\ HiTemeo OIS CUTElnTaEHeT, &bhs & era@ (L HiTed

ueleneo I floSmas temarherergl. GLaID, & muUSSTer Scriptey LweTLbGSS Oeverfluf smi
SGHANSGI.

T@5HSSMT_®B 14.11.1 - ueflemev wILflLSHemF OFWOLBSHSHID C++HliTed

‘ ‘ Chapter 14.indd 289

/I C++ program to implement Multilevel Inheritance

/INow select File->New in Notepad and type the C++ program

#include <iostream>
using namespace std;

// base class
class Vehicle
{
public:
Vehicle()
{

cout<< "This is a Vehicle" <<endl;

}

class threeWheeler: public Vehicle
{ public:
threeWheeler()
{
cout<<"Objects with 3 wheels are vehicles"<<endl;
}
|5
// sub class derived from two base classes
class Auto: public threeWheeler{

public:
Auto()
{
cout<<"Auto has 3 Wheels"<<endl;
}
J§
// main function
int main()
{
//creating object of sub class will invoke the constructor of base classes
Auto obj;
return 0;
}
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/1 Save this file as inheri_cpp.cpp
/INow select File > New in Notepad and type the Python program
# Save the File as classpy.py

# Python classpy.py -i inheri_cpp command to execute c++ program

import sys, os, getopt

def main(argv):

opts, args = getopt.getopt(argv, "i:"

for o, a in opts:
ifoin"-i":
run(a)
def run(a):
inp_file=a+".cpp'

exe_file=a+'.exe'

os.system('g++ '+ inp_file +'

os.system(exe_file)

if name == main_ "

main(sys.argv([1:])

"+ exe_file)

This is a Vehicle

Auto has 3 Wheels

GomaetorL HlredSleor aeueflui®

Objects with 3 wheels are vehicles

Bh5 Tb5SSSMG60mHDHE, C++ HIe0smsT eHhismenTasl! LILTLGSSLILIGL DLSSTeT

Script Blungeumerg) ereTLmG Lifibgis tsmerereomd, snuggmenr Script  Gsmiy wmmd C++ (cpp)

@Gamiidledr BlLILTSET WL (HID LTHNILIMLESSLILL (HeTeTE). 6HaIbHMLLL Seuflefiuled peor@u C++ Gasmiiy

SmH3Ted, C++@mpsmmeni 2 sierf (h OlFilag) &L L MLILSl6L6m6D 6T6ITLIMS SHaI6uT S0 bl TeTeTalD, EbHSLI

UM OUE@Sied, mUSSTET epeold FTgmrsmr fFwmsa mimeul Gumsd wrLfloSms CUTETH DimaTSHE!

DS C++ HTe0a6laNID OFIWEOLIBSS (WIYLLLD 6T6TLIEN S SmevorLNesa C++ Blred Gulpsmm bleuerfliliLemLwirs

GOII_LIL heTer gl &SSmIBW UGS Script & LweTL(bSS), Brisst C Hrsosemend OsT@&SHa!,

BFIEOLI(HS S BHTETETEVITLD, 6mLIGHT60T, Digett IDE &eveomoBGeoGi settesfiFenaiumds C+-+ mired GamlismL

BFWEVLIHSSIUSTED, DiGHemedr Scripting GLOMLY 6T6UTEULD SieMLPESEVITLD.

12 - SpId UGLIL SHevoflest] Sinflaliied

‘ ‘ Chapter 14.indd 290

10-02-2020 20:04:02‘ ‘



| T T ® . T ||

,.|

Flemeraflev Q\&HMeTSH

C++ e 0ar@LL tlomifl ormp)l BlomLf), enLSSmedr ereorLig) euifl Glomifl oMl GlomPiLImGLD.

C++ [HlemeolLimenT S6TemLos OSMeuoTL OlGHT@SSLILIL L BIOMLHl, SLEvTITeD EMLIGSTEIT 6T6TLIG)I LT MILD
SHE0T6mLD bl mevorL HILOTLH,

C++ Gumettm [HemevILITENT aIEHEBEMIL SFMIhG OomLfufed Blireof SevoflifILTNeEE 66ubleuTH SiTe
LD LWTUGHS SS9 SrefeT el OlaeflliLmLwins s falsse Saduwrdmng,

soUSSTer GumeT) TMID [Hemed OlsTevrL Omf&HE Smel WEHIIDSTET SI6| CIMESMLL
OaueflliLmLwins Osm(héaiiLl L Gaieurgil GaHmaulevsme .

LSS SHI6) I IT6T SqliiemLuied maleniL smEBLITeTE MG,

6(h Scripting Bomfl ererug Lm Hreonss OLTHSEDHL6T MHRISMEILILSNELD, OSTLIL]|
BB TeTEUSMESLD ALY EUMLOSSLILL L 6(H HT60TSES OLomLALITELD.

MinGW @wss Grr semevlijés ol seflsr OaT@Lmus GMsang. elsorGLmen EisHs
(pemmemLouiled Swiniid eremssuied C, C++ ommito FORTRAN flred & nl(psmmessmer 05 @&saii,
OSTLILMISS6ID & &) LIETL(HA DS,

() yemefl BEWMGN SHASSILL  Fomrheneouledr OFWMEn NHEMET IMSNSNS
LwesTL(HE MG,

sys samiflened euflolomLfl mmHalumed LWETLIGSSLILIGD LTl EhsaELD, auflolomfl rmadiujL et
QIEIEUTS sl _M(HLD OIFWMER NSHEHSGLD ieM)ISSEMEV QIPHIGH MG,

oUSSTefled OS gamifleney SWwéHs Sismwlidler smiy Hemeo 6OlewedLm (bLer LeTL(bhSS
QLIS UPRIGSH M.

mUSSTefled getopt samiblemev &L Lsmemeufl GoiTaisemeryd AFLNIHLSmeTLD LNfS05hSS
2 HSmE

’

1.

‘ ‘ Chapter 14.indd 291

wu aFLWwenml LWIHA

Protected 2_mjci

Rno integer

Public members

void Readno(int); to accept roll number and assign to Rno

void Writeno(); To display Rno.

The class Test is derived Publically from the Student class contains the following details
Protected 2_mjliseir

Mark1 float

Mark?2 float

Public 2_mjliyser

EpSSTEmLD euemmiLIMIILSEHL 60T student eTeTEID 617 EX60TEHES(LPEMEY CIEDIILIMIES 6(H C++ HTemeo
6T(LPSHEULD,
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void Readmark(float, float); To accept markl and mark2

void Writemark(); To display the marks

SDSHSTEILD eUEDIILIMILILEEHLEIT SPOrts 6TedTnID G601 @ (LPMEY 2 (HEUTEHSEILD.
Protected 2_mjliser

score integer

Public 2_mjliyser

void Readscore(int); To accept the score

void Writescore(); To display the score

test s Waledmbg public SismidieL T SHhellGsiu L Result eeremid EeréH@Ew
SPSHSTELD eUEmIILIMILIL |6 blSmeuor (heiTer &I

Private 2_mjliL|seir

Total float

Public 2_mjliyser

void display() assign the sum of markl, mark2, score in total.

invokeWriteno(), Writemark() and Writescore(). Display the total also.

Total g Semuiled &M (Hid.

C++ Aipedlemenr hybrid eredrm OlLiwifled Gailéasaid. Hybrid.cpp eretrm Gamiisnu Ol&iwLedLI(bSS 6
EOLISSHITEO [HTEM6D 6T(LPSHEULD.

Write a C++ program to print boundary elements of a matrix and name the file as Border.cpp.
Write a python program to execute the Border.cpp

cp PG
|U@§,]—s| LTI T
QUDXVYY
sflwunesr eflewLenw CoIHOSBSHIH 6T(Q8IS (1 wleevor)

1. NetTeumHeueTRIMN)6IT 6T&I Scripting GIomLHl Sieben?
(&) gmaumevdfi. (&) PHP (&) 6lufed (/) HTML
2. emuSser Hgedled C++ Hmsmed SHelSHSH60 eTeiauT m) SiemPSSLILIGAMSI?
(&1) wrapping 651g60 (&) uFHNMESELD HFIIGHED
(8) e SH6 () IflSse
3. API et elifleur&aid is
(&) Application Programming Interpreter
(&) Application Programming Interface

(®) Application Performing Interface

12 - SpId UGLI SHevoflenll Sinflefiiied
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(Fr) Application Programming Interlink

. muSGTer LHMID C++ HTe0&HmeT ML (PSLIL(HSSIUSMSTET SL L 6mLOLIL]|

(&1) Ctypes (&) SWIG (&) Cython (rF) Boost

etTeuhereTeIMMIET 6T 2 MigeT @GMpmmenit SeflGsefll uGHsems LNflG0sbhILSHESTeT
BILOGITOILITEHEIT GG EEMLOLIL| BSTLH6DHILLILD?

(&) OUMBHETCHTSHE HTeOM&HE®HLD

(&) somiHlened HTeOTSSHD

(&) Gmmbs Henev blomL Hreom&eLd
(Fr) BlFWwedWemm CHTéE HITeUTSHESLD

6. Briser eflevoTGLT6 SILISS (LPEDMEDLOLL|L 63T OSTLITL| OET6TET 6THS FaMIHlned SenILSHSHMG?

(&1) OS sa_mblsmen (&) sys sa_miblsmev (&) csv 8o mHlsmeo (FF) getopt &a_miblsmev

gmisEemen ebG Lrglifing 1fls@oolumwpgl Wempulerm Siemwbsme, getopt( ) Oleumm SiewflsmiL
SmH Seiin?

(&) argv omnl (&) opt ool (&) args wmol () ifile omoll

8. LetrauHLd MHired LiGdUT6d 2 66 blFLMIn_nl6dr OILILIEDT SiEDLLITEITLD ST6U0T .

10.

if name =='" main_ "

main(sys.argv{1:])

(&1) main(sys.argv[1:]) (&) __name__ (&)__main__ (FF) argv
EDSHSEUTLIMN)6T 6T 2_6MIT, 6T600TSH6T, LIL 6T LNmIDd Sinflefliied SMihg SIelseme OlFeomssLl
LILI6BTLI(HLD?

(&) HTML (&) C (&) C++ () PYTHON

__name__ &gl 6136me0r Osmer(bemen g ?

(&) c++ filename (&%) main() name
(®) python filename (/r) os module name
|U@§l—%

ST 55 NeTneESHEHSHSL eflemLwieafl (2 w&lliewevor)

1.
2.
3.

‘ ‘ Chapter 14.indd 293

Scripting Bomf&@LD, MM HTeuTss OLTHSELD 2 6T $5GITSHs Gaumum wWrg?
fisT@Liumesr ML euflblomf wrmaflew GemLIbSSis.

eflifleuresald SmH® (i) SWIG (i) MinGW

goMIFleme0ss6rfledr LILLIDT LLIT &2

cd sl Lsmemuiledr LW6DT WTI? 6T(hSSHIBHTL(h SHB.
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ST S5 NeTTSHSEHHGSL eflemLwierf] (3 wallieeoor)

1.

USSTET OHMID C++ CaumLbSSis

2. Scripting GwmPufiedr LILIESTLIT(HS6T WITEmeu?
3. MinGW eT6dTmmeD 6T60T60T? Igh60T LILLIGST LUITGI?
4. Bp&sTanid sammied samblme, OFLNGM, amIulmmuisr OLWwT SpeaMmy SienLILT6TLD
SHITEUOT .
welcome.display()
5. Sys.argv 6T60TmImeD 6T60T60T?
| uGd
ST 55 NeTTSHSEHSHGSL eflemLwierf] (5 wdlli6eevor)
1 emuSSTefled gGSHEMID 5 LTS 80 MISHEmeT S MmeiLD.
2. etTeuhLd &L L6m6I sp6ubleumaaTemMLLILD el6massaLD.
Python <filename.py> -<i> <C++ filename without cpp extension>
3. emuggmeofled, sys,o0s,getopt damibleneossefler GZHeme 6TedT6wT 6T6ITLINS 66T G .

getopt() ereorm BlFWMEn M6t OHTLfliEmED 6T, DGH6TT OlFIIIHLGHMETLID, SBHLLNLDIL|D
LI IL|SBEmeMLLD TS @S S.

EPSHSTEID c+-+ HTemev OFWEOLI(HSS 6(H WLISSTEI [HT6MED 6T(LPGH6ULD,
#include <iostream>
using namespace std;
int main()
{ cout<<“WELCOME”;
return(0);

}

The above C++ program is saved in a file welcome.cpp

REFERENCES

1.

2.
3.

Learn Python The Hard Way by Zed Shaw
Python Programming Advanced by Adam Stuart or Powerful Python by Aaron Maxwell
https://docs.python.org
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SQL epeuld 3T6YSHem6NS 60 &UIMEHSH6D

&MMedleor BrhTé k& 6iT

@hd UM_LILGSemLLc SMMLI6IT LOTEwTaITSH6IT, sMLIGSHTET sroasfli emLLt LiwieoTLI(hG ), 2369 H ?

* 6(h SHI6 Sl L 6UMETITEMIL 2 [HEUTEE SiFled LFIL auflenassemens Smaus SemsHHle0 GaISH560.
* 6(h HI6 L suemevorlisd 2 6ierm Lighleugssmar GLOLDLI(hS GIS60 LoMmILD B& @60
* 6B ST S L euemevorifed 6Xleorene.

« CSV @amiifled efleureusmev 6T &igHev.

d15.1 aepsb —

6(H SIUSSENLD 6T6TLIS] RIHBISemeTHSLILL L. HIeiHefledr OSTGLLTGSGD. “SIeSHSHemd” e6irm
o) SISMET D6VEVG STISTHET GETEITMD emLIDLS GMS@SLD. LIETISH6T LMD
FHIUSSNSGHNG LB 26TemT OFTLIUSGEG UWeTUGHD OloeThlummeT LWeTUTCL  SreySHsem
GeomemTeny  SiemLILT@G D, LWeTiHeT Leflgisemmes Smés GCaeorqul Siedwisleosneo, Nim
Hre0SeTTHGaT  Siedevgl  LIWeTUT(hSeTTHGT  EHSSHE0MD, mUSSTr [Hred  ereleurm  SQL
SHIUSSETSHGIL 60T LILIGOTINS OSTLITL| blmeTalma) sTeirLsng @ 6ofl SmaE60LD.

d 15.2 SQLite —

SQLite ereorug) erafll 2 meyflemed FHIOSHHET HMLLILTGSL, & SIEUSEMET (L6HMLLITET
SIeISCHMILSHaTTED Senfleaflufsr 211 HmarassHi gol GFllsHg masEn. &% MySQL
Sieveug) Oracle GumetTy) HeollSHs SrauSSeT Caameauls Bireors Eedeomoed 2 eeflenemTbg LILSTLITL TS
QIGIDLSSEILL (heTergl. Causnsald, WEhs Camdeslil L Sresad LML 6bpaTeaTSTSEaD
2 simemamed SQLite-60 Gousmev OlFiiieug) eTeflam@d. SQLite M&Me mUSSTET HAMUILITET HIVSHSMSE
B\eTeoT (H6ITEN ).

SQLite emwil LLeSTLI(HS S,

sqlite3emi & 6mevoTHSHAID
Liglemen 1

connect( ) euflpsmmeniill LLGTLI(hHSE S ememTLisnLl 2 (hauT&s SIUSSeTSHSE0 OILILDT
Lugrlemen 2 SienIliLeyL,

cursor= connection.cursor( ) 66T M& &aMeMMLI LIIGTLI(HSE cursor eT6dreyiLd BILIMHemer
LIGIbl6meD 3 SigyIiLiaID.

SQL ELPEVLD HIEUGEEMETE EDEBILITEHHED
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- LgHlme 2 6 SIUSIHNMHDS SEMETSHIHED 6TeTLgl, Diemis GCouswriql SIeISSH6TSHSeT
OLWEDTIDILHED  ETOTLUSTGSD, DTy I DCUTE, DNSSTUSSEMD  aMSerGe
BmE5ELTUaT Sig) mentSSELILIbHD, &e0eomailiqed, mLGSme, fam(béasul L fuwifled s L
SIUSHENHDS 2 (HEUTSSLD.

+  LIgIFlemen36D cursor eT6dTLIG) 6(h SL_(LILITL (h SHemLOLILITELD, B &) HTeISSHENTLI L0 S56mer E6neuT &bl
LiesTLI(bE m G,

. emuSSTefley, cursor W& (PHAIW LHIGSGTMG. DHneTHE S L D6TEHEHID cursor LT
eLpsuBLo 1oL (hBLo SuwidELILI(HLD.

6(hH S L EUMETTEDIL 2 (HEUTSHS, STISHETSHSI60 61 OlLMHEmeT 2 (HaurdHes Mgmemer SQL
SL_L_6M6ITEHEmET 6T(LPS Beveuor(hid.

TS &ISsM (bh:- sql_comm = "SQL statement"

sl Lemensemet HemmGamm cursor eufweomeni’ LweTLbSS sql @l Lemenuiett BlLiwemr
e hHSSHMS Dl Geeorhl. sql_commed Hemmiw &L Lemenser GHlGSILL(H Siswey
1RsmmGaumMUILI(HLD, Si6m6tT &I OIFIIEOSEMATLLLD (LI5S Li6tT6uriT LommmEicssmend CamLiled Gaild g LetTeur
S emeriienLl L Geuevor (HLd.

({ 15.3 SQLite ewL L LWeTUBSHF ST6YSHSHETHEWS 2 (IH6UMTEH S SH6V )

TetTeumd ThSSHSHT(H sqlite3 LweTUGSSH MUSSTERND Qb ST SETHMS 6Tel6UT )
S mewTLILG) eTETLIM S 6T GHE M.

# Python code to demonstrate table creation and insertions with SQL
# importing module

import sqlite3

# connecting to the database

connection = sqlite3.connect ("Academy.db")

# cursor

cursor = connection.cursor()

GmaEeTL (hSSHSSML 1460, "Academy” er6orm OlLILIT6D SHTEISSHETD 2 HEUTSSLILIL (heTeTgl. S
SQL-eor "CREATE DATABASE Academy;" eT60T S L 606eT&@E S enemriimerdl. ispllijeugl. "sqlite3.
connect ('Academy.db')" er6irm o Memm PSS CUTH TMSHETEC 2 (HATSEIL SHTESSHTSHMSS
FMEGLD.

15.3.1 SILL6uemettTemul 2_(H6UMSES60

65 Bl SIUSHMSHMS 2 HUTSSI LM, (PYHS cUeMT 66T M) Si6beVG DGME& GomuLL
S L 616m6u0T SH6m6TE GFTESH6VMD, SIGHMSTET SL_L6MET SiemLoLlL|

CREATE TABLE Student (
RollnoINTEGER, SnameVARCHAR(20), GradeCHAR(1), gender CHAR(1),

12 - SpId UGLI SHevoflenll Sinflefiiied
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Average float(5.2), birth_date DATE, PRIMARY KEY (Rollno) );

Gumaner 5% wemmulsd SQL &L Lemenaefled OFLbama GuTeGn GrmuITs
oUSSHTelled OlFneomd. SQL Sievevgl SQLites@ SHLLmeTSHemen gyl cursor BLMbHTGHme,
Blumgieures SQL mmID SeSS6TSSHI6TEr cursor eerLgl, SIeiSHSHent Liglasefler L5 g OleiLedLIbLD 6
S (bUILIML (h SiemLoLILITELD.

/\\
[N

Soiiy
SQL-60T SismenTH&)| HL_L6menSHemeniLLD fFwedLi(hdS cursor LILeTLI(hE m&. J

B et IS sTer cursor( ) If(pmmenil SienLPSEI cursor BLIMHEMET 2 (HEUMTESEVITLD.
Cursor 6flenL_S0BT @160 &hHib&! Ldeysemen eT(h&SLILWeTLhHS M.

oUSSTefled SQL UL emengssmer epedrn) GMOSTET SLLILSG SMISEHEEST SIS CIMILINISS
Beevor(hiD.

aBFH3ssM_B 15.3.1

import sqlite3
sql_command = """

CREATE TABLE Student (

Rollno INTEGER PRIMARY KEY,
Sname VARCHAR(20),

Grade CHAR(1),

gender CHAR(1),

Average DECIMAL(5,2),

birth_date DATE);"""

BLoGevL 66T 6T(h HISBML 16D,

Emp_no ereorm Leotb "INTEGER PRIMARY KEY" (wp(p etevor (paetreming &meiGamed) ereor
eI MISSLILL (heTer ). SQLite3 60 &g Guimed Alwwifl_Lin” L Oip(heuflengwime &) SrermesGo ilsS Sis
B1GBTET(GIHLD.

Gom ezwrs sam Geustr(bleflsd, L ouememruisd 2 emem 6 ObGauflms INTEGER
PRIMARY KEY, ererm Simflefiésiu’p, svbumwiigeeomnd NULL eerm gy 2 smefLmesl
LweTU(GSSILGENBST, Sibd N ULL &l srernaGa Siba oibbheuflinauled & &l euemr LeTUbhSSUILL L
Ble 2 Wi llismueilL eeTm) GBS (PP eTeTenTTs &HEELD. faunm i L aisneoor eTefled 1 6T6oTm
I LwesTLI(hSSLILIHLD.

15.3.2 ufleysemens G&isHzHed (Adding Records)

SUOUTS S LD 60T Salqll 60 STISSHETD 61HS SHIISEDHLD E6LEVMIED 2 6TETS).
"INSERT" &L Lemeremii  SQLite 60 SignIIL|Qug6ir ep6uld S L ausnemorulsd Sireisemen 2 ererfl6omLb.
execute() OFWMEn M) OSTHSSILL L SQL SL L smermsmiLl AlFILL(HSSID

SQL ELPEVLD BIEUEEMETE EDEBLLITEHHED
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B &sHHT_B 15.3.2 -1

import sqlite3

connection = sqlite3.connect ("Academy.db")
cursor = connection.cursor()

# delete

cursor.execute ("""DROP TABLE Student;"")
sql_command =""

CREATE TABLE Student (

Rollno INTEGER PRIMARY KEY , Sname VARCHAR(20), Grade CHAR(1),
gender CHAR(1), Average DECIMAL (5, 2), birth_date DATE);""

cursor.execute(sql_command)

sql_command =""INSERT INTO Student (Rollno, Sname, Grade, gender, Average, birth_
date) VALUES (NULL, "Akshay", "B", "M","87.8", "2001-12-12");""" cursor.execute(sql_
command)

sql_command = ""INSERT INTO Student (Rollno, Sname, Grade, gender, Average,
birth_date) VALUES (NULL, "Aravind’, "A", "M","92.50","2000-08-17");"" cursor.
@ execute(sql_command) @

# never forget this, if you want the changes to be saved:
connection.commit()
connection.close()
print("STUDENT TABLE CREATED")
aeueflui®
STUDENT TABLE CREATED

LedTex LD 6T(hS SIS (b 15.3.2 6(H (P(LEMLOLITET 2_SHTT60TLON GLD. &b S (Hmemev Biiss “Academy.
db” s iemL BGeuendr (hid Sicvev gy SQL &L L smerudled 2_siter DROP TABLE eretrm exiflufledr @ mlLILiemiTLLITE: & .

BlLipLOLITeOT6DT A Lpessarfled mSSliLevmss e SQL il L ausmemruiled Sreysemer SemLuiled bsma
puwrgl. Insert gamemmiLweTL(GSS), Heoo mUSSTET SIe Semiseafled 2 6T6m LISHHTEIEm6T
2 emerflL_somib.

etTeupd T(hSSHIGSHT 1960, Academy.db ereirm SreuSHemd wHmId Student SiL eusmewor
amaerCal 2 6Teng eTeTa0lBMeTd, LTS  SreysmerdolsmeorL.  List-emWINSERT  gamemml
LwesTL(bSG ) 2 ererflLiL (herrer &.
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B &SHHTLB 15.3.2-2

import sqlite3

connection = sqlite3.connect("Academy.db")

cursor = connection.cursor()

student_data = [("BASKAR", "C", "M","75.2","1998-05-17"),
("SAJINT", "A", "F","95.6","2002-11-01"),
("VARUN", "B", "M","80.6","2001-03-14"),
("PRIYA","A", "F","98.6","2002-01-01"),
("TARUN", "D", "M","62.3","1999-02-01") ]

for p in student_data:

format_str = """INSERT INTO Student (Rollno, Sname, Grade, gender,Average, birth_
date) VALUES (NULL,"{name}", "{gr}", "{gender}","{avg}","{birthdate}");""

sql_command=format_str.format(name=p[0],gr=p[1],gender=p[2],avg=p[3],
birthdate = p[4])

cursor.execute(sql_command)
connection.commit()

connection.close()

print("RECORDS ADDED TO STUDENT TABLE ")

eeueflui®
RECORDS ADDED TO STUDENT TABLE

[4 15.4 emudsnemeot LweTUBSHS SQL elevreued 'j

@lblumpgl student S L euememoruled  eflevteuemevl LILIGTLI(HSGIGHemeoLImm)l 08 ME60MLD,
udeismend GailiLmaLl GuTe Seumamm Smbu Oumeugid Ws eeflg. Execute awmda m SQL
S L MOTSHMET LILITL(HSE) SHemetTSH &I STelSemerLDd il L eusnenriiled Embgi oL mema.

15.4.1 SELECT eflevreued

SELECT samm SQL-60 Ul Sifsons LWETLGD sanm <bhEh. b sanm Siosd
SHTSSHe0HHS STeme OlLm LWTLIGSSILGSA NG BbS daNmiGeTer L L emer Sisnloll] “Select * from
table_name” Si"L susmeuoruisiT SiemenTS Gl SHIEUSEMETLLD LI IGULIGVTS 6(h BLImberfled BlLIm (pLgLLLd.

SQL ELPEVLD BIEUEEMETE EDEBLLITEHHED
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"sql_Academy_query.py" et6orm @&l aLILIL L Hlimenen EUisasTmed OILoLILITET Seneull OILIT NSS!
LNeoreuhLd Bleuerflus(h G imedr mitd.

OUGSTET CHMUIL| 2 HauTdSLILbLD CaMimmuied Srer HraidhsHer CHMILSEHD 2 (HaTsSLILIHLD
RTINS SHaUETTSHSl60 Bamerem Gauetor(hd, Gamiilesr Lmemgemi rmm eflmollermed Camlimu SmeELD
Gurg) LommmLd bl GeueuoT(hLD.

B &HST_B 15.4.1-1

#save the file as “sql_Academy_query.py”
# cursor object
crsr = connection.cursor()
# execute the command to fetch all the data from the table Student
crsr.execute("SELECT * FROM Student")
# store all the fetched data in the ans variable
ans= crsr.fetchall()
# loop to print all the data
for i in ans:
print(i)

15.4.1.1 fetchall() nweTUGSHFH SiWETSHG LSS emaTWD SHMevorLilSHHeD

fetchall() BFwmMEn M Siwearsg aIflnssmenyd SrSsen i Lamenruled Embag 6Lm
® LwesTL(HE MG ®

aTB&sHSTL®B 15.4.1.1-1

import sqlite3
connection = sqlite3.connect("Academy.db")
cursor = connection.cursor()
cursor.execute("SELECT * FROM student")
print("fetchall:")
result = cursor.fetchall()
for r in result:

print(r)

eleueflui®
fetchall:
(1, 'Akshay’, 'B','M', 87.8, '2001-12-12")
(2, 'Aravind’, 'A', 'M', 92.5, '2000-08-17")
(3, ' BASKAR/, 'C', 'M/, 75.2, '1998-05-17")
(4, 'SAJINI, 'A', 'F', 95.6, '2002-11-01")
(5,'VARUN', 'B','M, 80.6, '2001-03-14')
(6, PRIYA', 'A’, 'F, 98.6, '2002-01-01")
(7,'TARUN', D', "M, 62.3, '1999-02-01')
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7!
e SOILIL]

cursor.fetchall() -fetchall () OlFwman_ M) Semers gl auflengasmenid OLm LiweTLI(GHES ME).

cursor.fetchone() - fetchone () gwmsnm) eeTeued (PY6uUS OBTSSHuUl6tr 26786 2 66T Di(HSS
aflmgmws 0aThHGD (Sevengl) abd arfmFud Sedsmeo ereTmmed None er6rm L InLI
NemL TS OB (HSELD.

cursor.fetchmany() BlFwM&a M) (Py6uS OSTES SN0 L5 5L 2_6iTer auifleme sseifledr eTevorevolSen s miLIES
BBT(HEELD. s

15.4.1.2 fetchone()-emeorll LILOTUB S S QB LFHleweus HmevorilHHed

fetchone() OFwWmEnm elleoresd (PY6US OHTSHUNT 2 6mBem 2 6Ten M(HSS auflwsms
BBMT(hHSGSLD (Sievevg)) 6hS auflemaiLd &6vsmev 6T65TMMED None 61607 M LI IEMLI OlSBT(he@SLD.

B &5HHML®B 15.4.1.2-1

import sqlite3

connection = sqlite3.connect("Academy.db")
cursor = connection.cursor()
cursor.execute("SELECT * FROM student")
print("\nfetch one:")

res = cursor.fetchone()

® print(res) &
eeueflui®

fetch one:
(1, 'Akshay’, 'B','M, 87.8, '2001-12-12')

15.4.1.3 fetchone()-emeorll LWEITL[BSH S WSS LFl6YSHemeMULD &HTevorLilHsHen

while L&@ wHmId fetchone() AEwmMan M LIWTLIGSS DL cueneoruied 2 66 SisneTSHG|
LIg6YSHEMEIILILD EHIT6B0T (LPLGLLILD.

B &sHSML®B 15.4.1.3 -1

import sqlite3 [ eeuafius ®
connection = sqlite3.connect("Academy.db") fetching all records one by one:
cursor = connection.cursor() (1, 'Akshay’, 'B', "M, 87.8, 2001-12-12")
cursor.execute("SELECT * FROM student") (2, 'Aravind’, 'A’, 'M, 92.5, 2000-08-17")
print("fetching all records one by one:") (3, BASKAR, 'C’, "M, 75.2, '1998-05-17")
result = cursor.fetchone() (4, SAJINI, 'A’, 'F, 95.6, '2002-11-01")
while result is not None: (5, 'VARUN, ‘B, 'M, 80.6, 2001-03-14)

el (6, PRIYA,'A', 'F', 98.6, 2002-01-01")

result = cursor.fetchone() | (7, 'TARUN', 'D’,'M, 62.3, '1999-02-01)

SQL EPEVLD H6BEW6TE HEHLLITEHSED
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15.4.1.4 fetchmany() tweTuG S LS OyBemeTdH HMTevorllHsHe0

&ML L eTevorevnilsemasuievmenT Liglaisemens ametorilébs fetchmany () Ol&wmen m) LweTLI(GE M &),
8h5 swmae n (PYaLS OSTGSHUN LT SHLD 2 6ier auflimaserler erevrenilsmaemiLi ASBT(HEELD.

TB5HHSML®B 15.4.1.4-1: uweTUB SFH uFHleysefledT OLNIHETLESHHMSHS HMetuTilEH@SL FHiTed

import sqlite3

connection = sqlite3.connect("Academy.db")
cursor = connection.cursor()
cursor.execute("SELECT * FROM student")
print("fetching first 3 records:")

result = cursor.fetchmany(3)

print(result)

eeueflui®

fetching first 3 records:

[(1, 'Akshay’, 'B','M, 87.8,2001-12-12"), (2, 'Aravind’, 'A’, 'M/, 92.5, 2000-08-17"), (3, BASKAR,
'C','M, 75.2, '1998-05-17")]

TB&SHSMLB 15.4.1.4-2: DL &G LW6eTL®B SSMO6D, Udleyserfledr QILMBHeTL_&&H&emd LSl weurfluiled
SneourLi& @10 Hlred

import sqlite3

® connection = sqlite3.connect("Academy.db") ®
cursor = connection.cursor()

cursor.execute("SELECT * FROM student")

print("fetching first 3 records:")

result = cursor.fetchmany(3)

print(*result,sep="\n")

eeueflui®

fetching first 3 records:

(1, 'Akshay’, 'B', "M, 87.8, 2001-12-12")

(2, 'Aravind’, 'A’, 'M, 92.5, '2000-08-17")

(3, BASKAR', 'C', 'M', 75.2, '1998-05-17")

N
P

SOy
DL &@&SEM6ITL! LIGTLI(HSSTLo60 EenL_beueflasenLer Faqui 2 miliL|serfler L iquismeo 6@

» »

auflonsuled SFHbasNE& GG ="\n" or sep="," LIWGTLIGSME.

15.4.2 SQL-6b giemevoriflemev snmml (CLAUSES)

SQL au1prii@LbLIe0 eIemSBILITEDT Sl6menoT [Hsmev daMMis6T SELECT sammissefledoLedLibSSLILIGS mS).
SQLite 60 TMHGDMIL DiDOTHEG CUHS FIEMEWT [Hlemey Fo MMISEBD OFWOLHHMG. Dl
LIWSTLIGSSLILIGLD Slemevor [Hened FaMHmIS6T LedTeuBLOT 0)l,

12 - SpId UGLI SHevoflenll Sinflefiiied

‘ ‘ Chapter 15.indd 302 @ 30-01-2020 20:58:05‘ ‘



| T T ® . T ||

o DISTINCT
« WHERE

« GROUP BY
« ORDERBY.
« HAVING

15.4.2.1 SQL DISTINCT giemevoriflemed &nmmi

6 SO L B GHauflena Sisbev g SiL L cuememrufled 2_eter &I LqLUI| L IL|SHmeTS SeATLILIGHSTES
DISTINCT gyemevor Hlemev domn) LiwedTLI(hSm&)!. b5 SmLi| famsdeneols LeTLI(GSESID CLTg SeflsHs
DA IL|SH6EmET BILIM (LOLGLLLD.

LedreurpLD 6T(hSHSHISSM 16D, “student table” ereorm SiL uemetoruied EHbG) LOTETTEITHET OlLIMHM
seifleng srer eIl (HeTerg.

TB&5HHML®B 15.4.2.1-1

import sqlite3

connection = sqlite3.connect("Academy.db")

cursor = connection.cursor()

cursor.execute("SELECT DISTINCT (Grade) FROM student")
result = cursor.fetchall()

® print(result) ®

eeueflui®
[(VBV’)’ ('A")’ ('C")’ ('D")]

GunaemTL T(hSHSHIGHMIge0 “distinct” ereorm &l fgmedsmevll LeTLI(hSSHeevsmev ereofled 4
LSS EHBGL! LFeons 7 a6 emeur isasliLl 1 hE@ELD. ablereflen, epeo SiL aimemruled &I iqi]
LS ILBEBL6IT 7 Lige)H6iT 2_61T6rT6nT.

15.4.2.2 SQL WHERE giemevoriflemey &nbhmi

eI L Hubsmersmer HonGummid uesemer wLEGEWL NfS0sbss WHERE
SlememTHened damm) LIGTLI(HS MG, LeTaumd erhSSHISSHT g6 “‘student table” SrassemSHled mbI
LomevoTeuSerledr SHrauflemagsmi oL (HBL LNASOSHHLUILIDSHE SHITevuT6uLD,

SQL ELPEVLD BIEUEEMETE EDEBLLITEHHED
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import sqlite3

connection = sqlite3.connect("Academy.db")

cursor = connection.cursor()

cursor.execute("SELECT DISTINCT (Grade) FROM student where gender="M"")
result = cursor.fetchall()

print(*result,sep="\n")

eeuaflui®
(‘B)
(‘A)
(‘C))
(D)

15.4.2.3 SQL Group By giemevor flemed sndm)

GROUP BY giemewor Hemev dammmenrg GMILI L LHeISHmens Sihesomer aiflinasmend
fsmeTL Guans CsIsHngl. 88! aflamm GG 6 Ldme OsThsEng. &8 waHT 6
flswmsa misst (COUNT, MAX, MIN, SUM, AVG) el S$08T@&Ssmen 6ern Siedeng snNS
GumuLL O (Heaufleng @(P&EeTTa T mm LIL6TLI(HE M &), L6TaumLD 6i(hS SibsML (h student SiL L aismevorudled
B mH & Sbevor LMMILD HILIETIT 6T600T 60T IEEMEBEMILIS SH6TTSHEIL(h eilemLcmiLIE SmevorL IS mG.

aB&sHSM_B 15.4.2.3 -1

import sqlite3
connection = sqlite3.connect("Academy.db")
cursor = connection.cursor()
cursor.execute("SELECT gender,count(gender) FROM student Group BY gender")
result = cursor.fetchall()
print(*result,sep="\n")
eeueflui®
(F,2)
(M, 5)

15.4.2.4 SQL ORDER BY giemevor [flemevsd &nmi

ORDER BY gimenr Hemeodsaa mm GO L Leomseafled 2 6Ter sraismer auflnaiinss
SELECT &ammiLetr G&fib &I LeTLI(h& m&). eilenL& OsT@ S am) aifling Sisbeg &mnhid aiflnauied
afloswunssd i 2 sa@ng. earamDd ahSSHSSHT (b, wmeoreul Ouwiy woHmL euflns  ereor
SpAWweaumenm Sis auflenaiiig SHrenr Iseng).
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import sqlite3

connection = sqlite3.connect("Academy.db")

cursor = connection.cursor()

cursor.execute("SELECT Rollno,sname FROM student Order BY sname")
result = cursor.fetchall()

print(*result,sep="\n")

eeueflui®

(1, 'Akshay’)
(2, 'Aravind)
(3, BASKAR')
(6, 'PRIYA)
(4, 'SAJINT)
(7, ' TARUN')
(5, 'VARUN')

15.4.2.5 SQL HAVING g|emevor [5l6%605 80 M)

G FMiLSmenTLl LTSS Sreissmer augsl L HAVING glsmewr Heneodssa mm) LILeTLI(GHES mE).
88 WHERE LI S6m60T oD M 635 SST@LD Sb60TIT60 @& (L SMILISEML60T LILITLI(HE M &), &(P SMIL|SH6m6T
WHERE gjemevor Hlemevss gamfled LILETU(HSS Wngl, Speormed, HAVING gjsmer Hlemevds damniled
LWGSTLI(GSS (LIGLLD.
B &5HHML®B 15.4.2.5 -1

import sqlite3

connection = sqlite3.connect("Academy.db")

cursor = connection.cursor()

cursor.execute("SELECT GENDER,COUNT(GENDER) FROM Student GROUP BY
GENDER HAVING COUNT(GENDER)>3")

result = cursor.fetchall()

co = [i[0] for i in cursor.description]

print(co)

print(result)

eeueflui®
['gender’, ' COUNT(GENDER)']
[(M], 5)]

(4 15.5 SQL AND, OR wppib NOT eswpH&iser —)

WHERE gimenrflenevd damm AND, OR, wpmid NOT Oswm@nsenLer Ememrhg
BlFIEOLI(HLD,

AND wpnmib OR fswm@isst Lglaisemen eearnime GumuLL. HLbSmeTsameTL OLITMISHS aIqsL L
LwedTLI(hem gl LedTeuhid 61(hS ST (h, student S L ousnemruis Emb& A Sisvevg) ‘B’ sreausns tlLmm
LomeuoT e SB6m6T el MM Lomesraufdsafler ellamismennd e ias .

WHERE giemevor [flenevd snpm NOT eswn@muLer 2 ertem erGSSHSST B

SQL ELPEVLD BIEUEEMETE EDEBLLITEHHED
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B &5HSM_B15.5 -1

import sqlite3

connection = sqlite3.connect("Academy.db")

cursor = connection.cursor()

cursor.execute("SELECT * FROM student where grade<>'A" and Grade<>'B")
result = cursor.fetchall()

print(*result,sep="\n")

eeueflui®

(3, BASKAR/, 'C', 'M', 75.2, '1998-05-17")

(7,'TARUN', 'D', 'M', 62.3,'1999-02-01")

WHERE giemevor [flemevésndm AND eswn@rlujLer 2 srer erBSH&ISSTB

WedreurpLD eT(bSEISSHTL (b, Fnmafluma 80 edlmha 90 elwaar(h (Sewnr® ambamLid CaI&HgI)
EUMTBIESILLI LomevoTeuTas6rledT BILILLIT, LIgle eTevor, Siusseflerr &nmaifl Spdlamnemms sSmer s ng.

TBHSHSML®B 15.5 -2

import sqlite3

connection = sqlite3.connect("Academy.db")
cursor = connection.cursor()

cursor.execute("SELECT Rollno,Sname,Average FROM student WHERE
(Average>=80 AND Average<=90)")

result = cursor.fetchall()
print(*result,sep="\n")
aeuaflui®

(1, 'Akshay’, 87.8)

(5, 'VARUN, 80.6)

WHERE giemevor flemevssnnmn OR eswn@&SHluLeir 2 emer er(BSH&ISSTLB

Uetreupd  eThSGISSM 160 200160 1Ambs Lmewreuisefler OLwr oM  Srauflos
SreooTLSaLILL (b6T6rT Gl
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B &5HHML®B 15.5 -3

import sqlite3
connection = sqlite3.connect("Academy.db")
cursor = connection.cursor()

cursor.execute("SELECT Rollno,sname FROM student WHERE (Average<60 OR
Average>70)")

result = cursor.fetchall()

print(*result,sep="\n")

OUTPUT

(1, 'Akshay’)
(2, 'Aravind)
(3, BASKAR)
(4, 'SAJINT)
(5, 'VARUN')
(6, 'PRIYA")

[—I 15.6 Gsd 2_eter apBeuflensuied eleoreausd 8

Letteupld  eThSGISBST g0 200160 UMHg rewreuisefler  Ouwy wHmD  Sreauflos

SHeooTL NS SBLILL_(HOTENT G.
® 8l

TB&SHHMLB 15.6 -1

import sqlite3

connection = sqlite3.connect("Academy.db")

cursor = connection.cursor()

cursor.execute("SELECT Rollno,sname FROM student
WHERE(Birth_date>='2001-01-01' AND Birth_date<="2001-12-01")")
result = cursor.fetchall()

print(*result,sep="\n")

eeueflui®
(5, "VARUN")

[-I 15.7 wduS @& enjysen (Aggregate Functions) 'j

Bh5 smiLssT pheuflensuied 2 6imem S IL|SHemens: Ol blwebLT(hEmens el G 6

&L ellemL TS HlSBT(HEELD.

‘ ‘ Chapter 15.indd 307

COUNT() « AVG()
« SUM() « MAX()
«  MIN(
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15.7.1 COUNT() &miy

WHERE genemr Hlemeo gamniled @I bHsiem BlLbsememsmiul [HlsmmGammid, SiL aienevoruisd
2 et aufleng el ereuoremfldemasmu SQL COUNT() gmiy eflemLwimasd 0smba@Lo.

BsHIHSM_®B 15.7.1-1

a®5556ML.B 1 : @b aT@55H5SMIG60 euflewsseafledr eretoreoofHems
&6evoTHSILLILIL (BeTeTg).

import sqlite3

connection = sqlite3.connect("Academy.db")

cursor = connection.cursor()

cursor.execute("SELECT COUNT(*) FROM student ")

result = cursor.fetchall()
print(result)

eeueflui®
\_ [(7,)]

BsHsHSM_B 15.7.1-2

a@sa68ML0B 2: @b ab@sHH&sM e GO L apGeauflensemnuids 6&mesorL
ugleyserfledr erevorev0llH6mSH &H600TSHEIL LILIL (B6Tens.
import sqlite3
connection = sqlite3.connect("Academy.db")
cursor = connection.cursor()
cursor.execute("SELECT COUNT(AVERAGE) FROM student ")
result = cursor.fetchall()
print(result

aeueflui(®
\_ [(7,)]

/\\
[N

Sioy
NULL wglijgser semréa i om L gl GG 2 eter eihSSHSSMLIG60 63(hH
Geuemer Ligleiled NULL wgl| &mibamed teueflui® 6 ereor & @ELD.

15.7.2AVG():

etTeurpd emLIGMedT [HTedllsd 2_6Tem oMM SieweTSHG Lomevoreuidsefleor sumaifl L IGII6T0TcmeOT S
&6t (h LG SS MG,
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aB&sHSTLB 15.7.2-1

import sqlite3

connection = sqlite3.connect("Academy.db")

cursor = connection.cursor()

cursor.execute("SELECT AVG(AVERAGE) FROM student ")
result = cursor.fetchall()

print(result)

eeuaflui®
[(84.65714285714286,)]

/\\
[N

ey
NULL w&\iL|&6iT &600T &L LILILLOML L T &),

15.7.3 SUM():

etreurpd smuSTeT Hredlsd 2 6mem SQL gamm sonsfl yeosdHled 2 eter sansflssfler gnl (b
BpmenamiLg &6uT &\ M.

aB&sHSM_®B 15.7.1-3

import sqlite3

connection = sqlite3.connect("Academy.db")

cursor = connection.cursor()

cursor.execute("SELECT SUM(AVERAGE) FROM student ")

result = cursor.fetchall()

print(result)
eeueflui(®
[(592.6,)]
O
X Smiy

NULL o&\i|&61T &6 _LILL oML L TG,

15.7.4 MAX() wpmio MIN() e&wmhsn miser

The MAX() amiy GaimbolabhasslLl L. fpbauflmasuled 2 srer Wlaslblufl wadliemu el winsds
OBM(HBGSLD.

The MIN() amiy Caimbilabaaliu L. pbaflmauled 2 eter s LU el wimasd
O1BM(HBGSLD .

gana(fl gl fsmerL Lomesraufle ALWTSmend Smewr issng.
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B &sHSTLB 15.7.4-1

import sqlite3

connection = sqlite3.connect("Organization.db")

cursor = connection.cursor()

print("Displaying the name of the Highest Average")
cursor.execute("SELECT sname,max(AVERAGE) FROM student ")
result = cursor.fetchall()

print(result)

print("Displaying the name of the Least Average")
cursor.execute("SELECT sname,min(AVERAGE) FROM student ")
result = cursor.fetchall()

print(result)

eleueflui®
Displaying the name of the Highest Average

[('PRIYA', 98.6)]
Displaying the name of the Least Average
[(TARUN/, 62.3)]

d 15.8 ufleysenens ygILIISs6

LG 6r0&NfIIL eLpsvlonas LiFlaldmemenyl gl léa (pigu i, LNereubd eT(hSSHISSMLIG60 “student”

S L ouemenoruled “Priya” eredrm By “Priyanka” eteor yglileslinbang).

B &5HHML®B 15.8 -1

# code for update operation

import sqlite3

# database name to be passed as parameter

conn = sqlite3.connect("Academy.db")

# update the student record

conn.execute("UPDATE Student SET sname ='Priyanka’ where Rollno="6"")
conn.commit()

print ("Total number of rows updated :", conn.total_changes)
cursor = conn.execute("SELECT * FROM Student")

for row in cursor:

print (row)

conn.close()
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Smiiy
&pa LU LEad Wwwagid SQL aearasbsmen sletd@asnans student e6rm Sire) i L alsmesor
ThSEIGIT LIS LLETUGSSLILL (heTemd eTeTLmS [Hemeotalled Olsmens, ei(hSEbsT (h 15.3.2-1.
Ldeyser blamesor student Sre| i L auemeser LIGTLIHSSUILL (66N G,

eleueflui®

Total number of rows updated : 1

(1, 'Akshay’, 'B','M, 87.8, '2001-12-12')
(2, 'Aravind’, 'A’, 'M', 92.5, 2000-08-17")
(3, BASKAR', 'C','M, 75.2, '1998-05-17")
(4, 'SAJINT, 'A', 'F', 95.6, '2002-11-01")
(5,'VARUN, 'B, 'M, 80.6, '2001-03-14")
(6, 'Priyanka’, 'A’, 'F', 98.6, 2002-01-01")
(7, ' TARUN', 'D', M, 62.3, '1999-02-01")

d15.9 Béaes6 asweun®

SQL &L Lenersemers blasment(h Liglaisems Bé@eg GLmev snLIgTeflepid Béas Wi, LieiTeumLd

ThSHEHIGSMIGe0 “student ” Si L euemevoruied Rollno 2 Leosdled 2 emer OLTHETLSHSH0S BH@GaIG)
® &ML LI (herTer g).

TBSHIHSM_B 15.9-1

‘ ‘ Chapter 15.indd 311

# code for delete operation
import sqlite3
# database name to be passed as parameter
conn = sqlite3.connect("Academy.db")
# delete student record from database
conn.execute("DELETE from Student where Rollno="2"")
conn.commit()
print("Total number of rows deleted :", conn.total_changes)
cursor =conn.execute("SELECT * FROM Student")
for row in cursor:
print(row)
conn.close()

eeueflui®

Total number of rows deleted : 1

(1, 'Akshay, 'B', 'M, 87.8, 2001-12-12")
(3, BASKAR', 'C','M/, 75.2, '1998-05-17")
(4, 'SAJINI, 'A', 'F', 95.6, 2002-11-01")
(5,'VARUN, ‘B, "M, 80.6, '2001-03-14")
(6, Priyanka’, 'A’, 'F', 98.6, 2002-01-01")
(7, ' TARUN/, 'D', 'M/, 62.3, '1999-02-01")

{11}

®
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[-I 15.10 uweorgmey 2 _emafl_LIL(BL FHT6y 'j

SIeISEMNTL MM Sisng "Person” e160rm SiL L suemeworiufled 67(L&SISH60

TBHHHSML®B 15.10 -1

# code for executing query using input data
import sqlite3
# creates a database in RAM
con =sqlite3.connect("Academy.db")
cur =con.cursor()
cur.execute("DROP Table person")
cur.execute("create table person (name, age, id)")
print("Enter 5 students names:")
who =[input() for i in range(5)]
print("Enter their ages respectively:")
age =[int(input()) for i in range(5)]
print("Enter their ids respectively:")
p_id =[int(input())for i in range(5)]
n =len(who)
for i in range(n):
# This is the g-mark style:
cur.execute("insert into person values (%, ?, ?)", (whol[i], age[i], p_id[i]))
# And this is the named style:
cur.execute("select * from person")
# Fetches all entries from table
print("Displaying All the Records From Person Table")
print (*cur.fetchall(), sep="\n")

12 - SpId UGLIL SHevoflest] Sinflaliied @
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eeuaflui®

Enter 5 students names:
RAM
KEERTHANA
KRISHNA
HARISH
GIRISH

Enter their ages respectively:
28
12
21
18
16

Enter their ids respectively:

I O N

5
Displaying All the Records From Person Table
® (RAM, 28, 1) ®
(KEERTHANA, 12, 2)
(KRISHNA', 21, 3)
(HARISH, 18, 4)
(GIRISH!, 16, 5)

amaerBeu 2 emer “student” eTedrm i L susmetoruied Name Lisog@led &lev MMMmLIGHmeTE Mg
Ldeysemend Gaiaaeomd, &ma blaii Create table ga memms @GnilLmruisd (Comment) erpSeILD.

N\

g

Gmliy

Execute (sql[, parameters]) :- 88 enmm SQL sommm SwWsEHmG. SQL samm
SI6LHEBSHEMEIT HHTETTIY(HEBSHEVILD (SiFHTeug) [HlemevlihEHEha@L! Lidleonas LB ilsen), sqlite3
Srewrh euemalmerr LB lsemer OlEreTherengl. Siemey, Gaeelle @nilesT (?) LHMID

/

OO’ L @LiBrinser (:name), 6F .&IT who= iwho ,age=iage

[{ 15.11 U6 oIl Leuemetordementl LTSS eleoreusy /)

RETMIGEGS GLMULL S L aisnenTHmens CaisHgl emLSSTeflsd elemesmen GoMOIET6TT (LLGLLLD,
Letteupld  eT(hSSHISHTLIge0 memreuisafleor Rollno, Duty, Age Spd eflourmismers  Olasmevor
“Appointments” S L aismevoTemiLl 2 heume@&EeuD. “student” MWD “Appointments” il L 616m600T SH6mET
69601 1166007 S &1 OB (HexIflewEUNDT SH6EMEVLIL|SEMHL 6T Fon LqiLl E M il L 6)IEDETITEMILIES SHITETOT GVITLD.
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g

B &ssEsTLB 15.11-1

import sqlite3
connection = sqlite3.connect("Academy.db")
cursor = connection.cursor()
cursor.execute("""'DROP TABLE Appointment;"")
sql_command =""
CREATE TABLE Appointment(rollnointprimarkey,Dutyvarchar(10),age int)""
cursor.execute(sql_command)
sql_command = ""INSERT INTO Appointment (Rollno,Duty ,age )
VALUES ("1", "Prefect”, "17");""
cursor.execute(sql_command)
sql_command = ""INSERT INTO Appointment (Rollno, Duty, age)
VALUES ("2", "Secretary”, "16");""
cursor.execute(sql_command)
# never forget this, if you want the changes to be saved:
connection.commit()
cursor.execute("SELECT student.rollno,student.sname,Appointment.
Duty,Appointment.Age FROM  student,Appointment  where student.
rollno=Appointment.rollno")
#print (cursor.description) to display the field names of the table
co = [i[0] for i in cursor.description]
print(co)
# Field informations can be read from cursor.description.
result = cursor.fetchall()
for r in result:
print(r)

eeueflui®
[Rollno', 'Sname’, Duty’, 'age']
(1, 'Akshay’, 'Prefect’, 17)
(2, 'Aravind', 'Secretary’, 16)

N\

Sy
cursor.description  eefleump  OpGeuflemauler  smeolyseafler  ellourmismens

BlsmeuoTiyH&HGSLD. & &) Ldaures GaileaLILIbD. (p&ed L) tibbauflenauier OlLLTmSeTS @GMléELD
(index=0) &m LITLI(HSH i L euemevorufedr Lieomiaserlledr bILILITEm6TE Smeuorée (LpLgLLLD,

[-I 15.12 eflereuemed CSV GamiiLL 6T 6l & 60 600T 5560 2

CSV @Gamiiigid sfereuedlstr eflemLsmuig Ggiilsaeomid, sfleoreuedler teuerfluf smi Si L suemevoruisd

S Iiugm@ LWweTLGD. LNeTeumd adbhSSHISBSM 1ged student i L euememorufed 2 6imem  gender
o Hauflengsmwl LweTL(bHS S & M@ auflemauled auflemLmésaid 01F g LINEG Ldaismer S raiflenaig
SimSSLILL (heTergl. s eereeder teaeflufem “SQL.CSV” eretrenid CSV  @smiudled erpaeomo,
&bs Camlilsmer MS-Excel epeold Smib &l (LPL6S6mETT SHITEmTeVmd Siedev g 6aiflii smL L't LiiesTLI(bSHENLLD
CSV Gamigsmensd Smba! (LPLG6SEEm6ITE ESiT6uT 6VITLD.
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aTB&sHHML®B 15.12 -1

import sqlite3
import io # to access replace()
import csv
# CREATING CSV FILE
d=open('c:/pyprg/sql.csv','w')
c=csv.writer(d)
connection = sqlite3.connect("Academy.db")
cursor = connection.cursor()
# a=Connection.cursor()
cursor.execute("SELECT * FROM student ORDER BY GENDER DESC,SNAME")
# WRITING THE COLUMN HEADING
co = [i[0] for i in cursor.description]
c.writerow(co)
data=cursor.fetchall()
for item in data:
c.writerow(item)
d.close()
# Reading the CSV File
# replace() is used to eliminate the newline character at the end of each row
with open('c:/pyprg/sql.csv', "r", newline=None) as fd:
for line in fd:

line = line.replace("\n", ")

print(line)
cursor.close()

connection.close()

aeueflui®
Rollno,Sname,Grade,gender,Average,birth_date
1, Akshay, B, M, 87.8,2001-12-12
2, Aravind, A, M, 92.5, 2000-08-17
3, BASKAR, C, M, 75.2, 1998-05-17
7, TARUN, D, M, 62.3, 1999-02-01
5, VARUN, B, M, 80.6, 2001-03-14
6, PRIYA, A, E 98.6, 2002-01-01
4, SAJINI, A, E, 95.6, 2002-11-01

B gleemr, muUSIHTeT BHIed ThSHSHT(haeafled SQL &L Lememasmentl LiLeTL(hSSleendLl

uMTSGSHMLD, Mm@ mML SHmeaTdh gl SQL &L L emarsementd LILGTLI(HS Slauen Sl UTTHGHTLD, 67 m&@emmiLl
Simers gl SQL sL L ememas@nLd soLSTer SQLite damigsment LiweTL(bhSE) BemGammiiLi (herergl. SQL
UL Sdl60 &G g LM &L L emerSHemeiLLd (PILMESSaILD.
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a@sasseni@G 15.12 -2 Gsmideweorr (“sqlexcel.csv”) MS-Excel ewpeod Hmba
sipienLw eeuefliiemL unféseyd. (rGSHSSTLG: 15.12.1 Script Hizemev
RS5SSNGLD)

import sqlite3
import io #to access replace()
import csv
# database name to be passed as parameter
conn = sqlite3.connect("Academy.db")
print(“Content of the table before sorting and writing in CSV file”)
cursor = conn.execute("SELECT * FROM Student")
for row in cursor:
print (row)
# CREATING CSV FILE
d=open('c:\\pyprg\\sqlexcel.csv',' w')
c=csv.writer(d)
cursor = conn.cursor()
cursor.execute("SELECT * FROM student ORDER BY GENDER DESC,SNAME")
#WRITING THE COLUMN HEADING
co = [i[0] for i in cursor.description]
c.writerow(co)
data=cursor.fetchall()
for item in data:
c.writerow(item)
d.close()
print(“sglexcel.csv File is created open by visiting c:\\pyprg\\sqlexcel.csv”)
conn.close()
eeueflui(®
Content of the table before sorting and writing in CSV file
(1, 'Akshay', 'B','M, 87.8, 2001-12-12")
(2, 'Aravind’, 'A’, 'M', 92.5, 2000-08-17")
(3, BASKAR, 'C, "M, 75.2, '1998-05-17")
(4, 'SAJINT, 'A’, 'F, 95.6, '2002-11-01')
(5, 'VARUN, 'B', 'M, 80.6, '2001-03-14")
(6, 'Priyanka’, 'A’, 'F', 98.6, 2002-01-01")
(7, "TARUN', 'D', 'M, 62.3,'1999-02-01")

sqlexcel.csv File is created open by visiting c:\\pyprg\\sglexcel.csv

12 - SpId UGLIL SHevoflest] Sinflaliied
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OUTPUT THROUGH EXCEL
A B @ D B F
1 Rollno |Sname Grade |gender Average |birth_date
2
3 1 Akshay B M 87.8 2001-12-12
4
5 2 Aravind A M 92.5 2000-08-17
6
7 3 BASKAR C M 75.2 1998-05-17
8
9 7 TARUN D M 62.3 1999-02-01
10
11 5 VARUN B M 80.6 2001-03-14
12
13 6 PRIYA A F 98.6 2002-01-01
14
15 4 SAJINI A F 95.6 200-11-01

[4 15.3 si’Leuemevor LILIqLIed 1

FIUSSHNMSHH 2 HATSSLILLL SiL L euemeverserfledr LI 1quiedSHemen ameoriliLgme, LeTaim
Bimemev (61,6, 15.3.1) LiesTLI(h&HSH60mLD,

a@sH&SST_G 15.3 - 1

import sqlite3

con = sqlite3.connect('Academy.db’)

cursor = con.cursor()

cursor.execute("SELECT name FROM sqlite_master WHERE type="table’;")
print(cursor.fetchall())

eeueaflui®
[(‘'Student’,), ('Appointment',), ('Person’,)]

Gumaer  Blged  Academy.dd  eetTM SHIUSSNMSHSD 2 HATSHSILILL  SieneTSHG
i L auenemorseflesr BlLwisemer Hemguled SmewTIS@LD, BLOG SISO DL eIeneuorSeifledr (e
SHHEUELSHEDEIT (LPSH6EIT6MLO DL L_6I6mETIT blEBTeuTqHEB@ELD. sqlite_master eTevTlILI(HLD,

&g B muUSSHTET Hred b SIS (haeflsd SQL S Lsmeramen LW6TL(bHSSHiamaLl
umi$GaMD, TNSHGmmL MmeTdg SRL s Lsnem LWeTUGSSHMSL  UMTSCHTD, TmSESemmiL
Simearsg SQL sl Lsmer emugsmenr SQLite samissmentl LiweTL(bhSS BHemmGammiii” (bemergl. SQL
LML 5360 &g LM &1L enerSHemeiLLd (pIMESESaiLD.
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HlemeoTafley Q\&HMeTs
6 SHTEISSHENLD 6T63TLIG)] 6HRISmETTSSLILL L Hraugsefler OSTGSLILTELD.
HICUSBHEMTSHHGOT LILIGOTISH6MTS ool T a6, LM HTe0&H6T Si6060g) LILIGTLIM(HEB6T E(HEE60NLD,

eteiflll 2 meyflenev HIEUSHEMT HeMOLILITET & SIUSEMET (PEDMITETT HIeUd GHMLILISH6MTS
a5 G mEUSBGELD.

SIUSSHTSHHETET cursor eT6TLG SreuSSHem Ligeuseafler L& AFwedLbD 6 S GUUT (6
SioiLTELD, SQL —60T iemetTd &)l SHL L 6m6maHemeNLLD fFweLI(bhSS E & LIeTLI(hESmS).

S’ L susmeroruignieer  Hey MMM  Dievengl SrmL  GumESTET@MILET 2 6TeTSmeD,
souSSTeoflgiemem SQL sL L emerser esirm) GomBsmer @mlulermed @mMiseLILHLD.

SQL-6V Lil&6ULD OILITGHIQITS LILGTLI(GSSS 80 141 o nm)| Select ShELb.

SISSTHIeeETer S Lamenruledbha Srausmen Oum  SQL  sammmerr  Select
LwedTLI(he M.

GROUP BY gisnewriflened &amm GO L Lglaismens sihéasomer aiflenssmersd basmeuor,
GWaIs GsIsH MG,

ORDER BY gyememor Henevdsgamy SELECT gammiL et G&ibg @MILLI L Ljeomisefled 2 smem
SHICUGED6IT (POMILTS auflenFILIME LD OlFIL LiweTLI(HE MG,

Having giememriflenevdssa mm GROUP 6OlFwmaa mler SigliLemLufed Sreisemer aigsl L
LwesTL(hE MG,

Where gienemr flsmevsaa my) ‘Group by’ gilemevr [Heneoéssa ML 60T LILGTL(HSS (WIGLITE.

WHERE gimenrflneosga mm AND, OR, wmmid NOT 6Oswm@msenLer &memnrSgiLl
LILIGOTLI(H S SH6VITLD,

speoT Mm@ GumulL Hubgemeraseflsr SigqliLiemLuled Lglasamer algsl . AND’ wpmid ‘OR
OFWIM@& M6 LiteorLI(HeSleor meor.

LT GF amiyser Opbhaflmaulsd 2 erer WL EmeTs blaTenT(h MFwedLIT(hEHmeTd OlFIG)
6281 63(h Lo IemLI elmLLLITES O1BT(HEBGSLD.

COUNT() &miy Si'Leuenemruflerer euiflenggseriler erevorevollsemasemil SHHLIL SiggiiL .

AVG() smiy SilLeenenruiglerer CaimbosbesliLlL Lsder udeaseflar smmaflmu /
60T EEBIL_LILILIGTTLI(HES M &,

SUM() smiy Si Lesnenoruilepeter GCaimboshesslLLL  Looddler udaseflar &al (S
BmenassmiLg &6uT&EI(hama.

MAX() gmiy Caibol& b L Lavgdler oLiflu wgllismu Simr Sisgiib,

MIN() &miy CaimbolshesLiLL L Lieogdler Sl gliemL Splil Siepiio

sqlite_master eT60TLIG)] (LPSHEITEMLD SiL L QIEDETTILITGLD, E &I BLOGI SIEUSHET L L 6I6m600T SH6rfleor
WSHEIL SHEHEIEDSHEMEIT B SHTEUITIYHEBELD.

LG STeofle0, Gamli et Lmengemwl /> Sevevdl \\* @MTbH GMSSILGEME. THSHSHIGSML LTS,
umemgemiLl 'c:/pyprg/sql.csv', Seveog c:\\pyprg\\sql.csv’ eTearés @miiL_eomid,
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1.  uwerflLflmbeg — alaumisemet Ounm, USSTemeT LweTLGSS CSV Gsmiums LNeraimo

aFlwenpL LUInH&

S L cuemeoriNed GG 2srl m(hD [HT6MED 2_(HEUTEGHAILD

SIUSSHETSHH60T OlLLf;- DB1

S Leuemeror Ol : Customer

Cust_Id Cust_Name Address Phone no City
Co008 Sandeep 14/1 Pritam Pura 41206819 Delhi
Co10 Anurag Basu 15A, Park Road 61281921 Kolkata
Co12 Hrithik 7/2 Vasant Nagar 26121949 Delhi

2. ereupd GAMES SilLeuememoremil eT(hd e blamen@eaumd. (i) edmmbgl (iv) euemmufeomesr SQL

efleuraevasEmheament fauaflufL smL Ol&BT(hé@ELD MLSSTEIT HIT6m6V 6T(LD&IEb.

Table: GAMES

® Gcode Name GameName Number | PrizeMoney ScheduleDate
101 Padmaja Carom Board 2 5000 01-23-2014
102 Vidhya Badminton 2 12000 12-12-2013
103 Guru Table Tennis 4 8000 02-14-2014
105 Keerthana Carom Board 2 9000 01-01-2014
108 Krishna Table Tennis 4 25000 03-19-2014

(i) Simersg Gamename wMMID Geodes-&EHd Schedule date-6r &MEiE auflmauied Lglaisemem

SlemguiL_eyLb.

(ii) embg eflememunmiigent Lfl&Sdmemas 7000- el Sidswns SHSSHnST Dibd elememum(haserfler

NeUTBIGH6T SILkiSIL LI sHemers Senmuil_e|.

(iil) efememum_( efmrasefleor name MHMID gamename-6r a7 mieuflemauiled Lgeusemer SemmuiLayid.

(iv) epeubleum(h eflememm” (b @ (pefledr 6 fHesmen LiflaS50Smens LI Liglasmer SemruiLaid (LjeoLd

4-60 0\&BM(H&SBLILIL (heTememai| GLITeD)

(v) GameName-6T SigliienL uled SismentSHg) LIGeldHemermLLd SemuiL e,
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TEV HISG )
||.|@£—s|
sflunesr eflewLenw CaIHOSBSHS 6T(Q8IS (1 walleevor)

1.

10.

1965T6U(HLD 67 &) 6(HHIEEMETTT HSBLILIL L SIesserler OSHTGLILITEGLD?
(1) BIUSSHEMD (&) DBMS (8) &6 () uSlaigsi
SQLite 6b& SHIUSSHET SienOLIDLF FTIHSSHI?
(&) pHmMs G SIRISS6MD (») 2 pRbme STRISS6MLD
(&) LgiRmeD HIRIGHETLD (FF) BT heTCBISHG SIUSHSHETLD
LNedTeuhHLd 6TH& &L (HLILTL(h SienLoLI HT6USS6MSSe0Hb &I LidaismeanrLl LNmISST LeTLIbSmEI?
(A) &0 (S) SHmaiBamed
(&) Cursor (FF) BlFm@LD Ueer]
ugdlaiaefled 2_simerr LogiLaserllsd OlEFLLILIHLD LTHmBIGmeT CaLildaL) LILGTLHD S L D6 6T I
(&1) Save (&) Save As (&) Commit (Fr) Oblige
oo OlFweOLIT(haemer SQL &L L smemaseT blFiiasM@E LeTaumLd 6 & SWss ILbEma?
(&1) execute() (&) key() (&) cursor() (/) run()

etTeu(pHid 61HhS &ML i L susnenoruilgpierer GHIBOGbHESSLILLL Leovddler Ldeuseafler armaiflmiigs
NG

(&) Add() (&) SUM() (&) AVG() (FF) AVERAGE()
6ThS OFWMaan) CaMbOSbHSSLILL L Lisogdler olLifl dlismug SmU Sl
(&1) MAX() (&) LARGE()
(&) HIGH() () MAXIMUM()
LI6BTEUTHLD 6T G| (PSHEITEMLD L L GI6METOT
(&) sqlite_master (&) sql_master
(&) main_master (FF) master_main
SQL-6b ol&s6D BILITGIeuTS LIWLeTL(hSSLILI(BLD Samm) 6T&i?
(&1) cursor (&) select (&) execute (FF) commit
LN65TEUHLD 6D SlememT FHemevsda M) FHESHMETS SH6MTSHELD?

(&1) Distinct (&) Remove (&) Where (Fr) GroupBy
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ST 55 NeneESHEHHGSL eflemLwieafl (2 w&lliewevor)

1.
2.
3.

SHIEUSHSHOTSHEDSLI LIIESTLI(HSGID LILIEOTTSH6meT @GMILILIL_aLD.

SIUSSETHMS E6MmEv0Te:d LILIGTLI(HLD (LPEmMESET WITemed? 6T(hSH SIS (h HHb.

yoosmad “INTEGER PRIMARY KEY” ereor SipfleflILIgh60T [H63T6mLO 6T60T60T¢

S L cusnenruied Lighlesemer eiflelIL(bS SlenSMESTET S L D6TEmIL 6T &ID. ThSSHISSTL(H SH(HS.

SIUSS6ET S L cueneuorledlhib g SisneoTS g LidleudsmaniLid OlLimieismnamer aiflpsmm 6 &i?

|U@£—@

ST S5 eNenéEsEnsHGL eflemLwefl (3 w&lliewevor)

1.
2.
3.

SQLite 6T66TMIT6V 6T60T6UT ¢ EXGH60T [HEOTEMLODHEIT LLITEMEU?

fetchone() mmb fetchmany() GaMLbSSIs.

Where glemeurihleneosga mniledr LILIEIT 6TedTeor i where gamnemmil LWIETLI(HSE) 6 DLISSHTEN Sa_Nemm
6T(LPSHAULD.

etreupd elleuImisemenr LIGHSaID, Diger gl uied geomamilung udasmer Senui
LSS 60U ML 6T(LPSHULD.

SIEUSSHET OILILIT :- organization.db
SIL L 6)6m6oT BILILLIT :- Employee
L|6UIBIG6IT :- Eno, EmpName, Esal, Dept

LNedT6(HLD 6XleuNTBISEMET LI SHE&H6LD DiG6dT SigliLiemLuled Liglaissnem Eno &mmi@euflensuied semmui
LSS 6r0&IflLIL ML 6T(LPSHRULD.

SIEUSHSH6IT OILILLIT :- organization.db

SiLL6u6mevor GILILIT :- Employee

L|6OMBIGE6IT :- Eno, EmpName, Esal, Dept
I uGd

ST 55 NeTneESHEpsHGLD eflemLwefl (5 w&LieLevor)

1.
2.

‘ ‘ Chapter 15.indd 321

SQLite umni eflifleurras eT(LSH6ULD, SigHemenT LILIGTLI(HSSILD LIGIHEmE0S6mET 6T(LSHI5.

fetchmany() vwerLGSSH  eTaupd S Leusmemruigniemer  DiMETSHS  LiSleSmerid
HenTul(heusnaTe emLSSHTeT afIl mL 6T(pS6aID

Icode ItemName Rate
1003 Scanner 10500
1004 Speaker 3000
@ SQL ELPEVLD BIEUEEMETE EDEBLLITEHHED
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i)

i) Sideomeilerr suppQty udled 2_eirer LALICLT(H 40-m iFSflEHESLD

References

1.
2.
3.

1005 Printer 8000
1008 Monitor 15000
1010 Mouse 700

SIEUSS6EMSH60T BILILIT

S Leuemevoruileor HILILIT

:- [tem

S L 6U6mETT &S 6(F Lighlemey G &SILD.
:- ABC

OB (heuflemsufeor OLLIT LOMHMID eeuTaIGEET :

HAVING gsnemriheneodga mpledr L6 WTg? eT(bS SIS (h SH(hHb.

LedTeuHLD @MIIL|Bmens bldmenor(h ITEM er6Tm Si L aiemeTsnil 2 (hHaumda enLIGSHTedr 6esflli snL

Icode - | integer and act as primary key
Item Name - | Character with length 25

Rate - | Integer

Record to be added - | 1008, Monitor,15000

OLISSHTEOT 6r0&IfILIL6mL 6T(LPSHRULD.

NetTeuqpld supplier HMID Item S L oemenorsemen seueoliSHg, (i) LMD (i) NeTTSESEHSS

®
SUPPLIER

Suppno | Name City Icode SuppQty

S001 Prasad Delhi 1008 100

S002 Anu Bangalore | 1010 200

S003 Shahid Bangalore | 1008 175

S004 Akila Hydrabad | 1005 195

S005 Girish Hydrabad | 1003 25

S006 Shylaja Chennai 1008 180

S007 Lavanya | Mumbai 1005 325

Tutorialspoint.com
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The Definitive Guide to SQLite by Michael Owens

{322}

Bl_ebelluled euFSGETS Onss anuemenurerisefleor  Name,City wmmLD
SlenmuiLayb.

Itemname &emer
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umLL 16
srey sMLdluBSH8556 :PYPLOT uwetu® s

Gasm_ (B euemIULLD, UL 2 emFLULLLD HMID
UL emL 6UemITLILLLD _(5H6UT&HGSH6D

&MM6dl 60T GIhITS &Il &6t

sl UM LGS oL SMMLN60T LOmesTeT&H6T SiMlbgid OameTealgi,

&6 ST_SILHSSHISHE0 UITLLIMIES

&6y SIS SIS0 eIMSBHHEMENT LI 1quIeslL,
S8 SMLAILbHSSISHE0 LILIGTSHEm6I LI 1qUIe0lL.
« Matplotlib 2 simer &M AILIHSSH606T CIENBSH6T
« Matplotlib Hmiesev.
« Matplotlib &méaib ump)l Sl OSmeTT(EHSH60.
16 SMLHILHSSISH0 OSHT@GLILSHmEIT c16mBLILI(HSSIH60.
@ « Matplotlib Blsmenor(h LISOGsuM) M AIEDILILEISET (plot) 2 [heuT&ES60 @

(-l 16.1 816y &SM_AILGSSISHE UEDTILIEHMD 2

SI6)] STLAILGSSHISH0 TaTLS ST6| LNMID HEHEIDSHMET CIDISHEMEVIITS 2 (HEUTSHESE6T ME).
F1e SN SAlLbHS5606T WeHESIW GBHTHS®D LILTTMISEHSE SHHe60Emer LULs STid pammuied
asremiliugl. 885N, Smea &M AlILbHSSIH60, LTafluiied amIsme Wmmei LeTLbSSIEnS.
Soymmuied ereTaImS SIel, LsTefl, Cambh Siebevg L emLemis bamer®h, GmUTesILL (b,
SiemmesSGIfl OFigSHmer ST_SLIL(HSSIS60T eLpeoLd Sinflelde&e0mD.
FI6)] SMLANUBSHSH6060T 66w & H6T
euemLILILigser (Charts)
i L auemeuorseir (Tables)
- ausmrsemed (Graphs)
hleolILLmigser (Maps)
- @er@urdnmissen (Infographics)
BGLeqBumil (Dashboards)

@E} B16Y SMLSILGHSSIH60
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Fr6y ST _ALLBS5560160T LILI6EOTSH6iT
- e S AILGSHE0 LILETISHET SHIeisemen eeflsns dabg Spiie] OFiwed, 2 1 fummemer
OauefilLbSS 2 Faudmg).
- 85 dsseonear snaussmen Liflbgis fsmer(h Sieumsmm LeTLI(bSSS tsmerer aulfl Ol ms!.

- oIel &M HAILGSS0 LG uemILILIL hismens OleTenr(h Sey mMseEhesE EmL G 2 sTem
2_me) HemevsmiLl BleuefllILI(hS S m G,

2 _rsEhs&S Osflon?
SerGurdnmisesn > @eTCUTAIMIGED 6T6TLG SHHEIDSHMET IDIHDED (LM muﬁlei)\
2 (hHEu6MLOSEL! LILIGTLI(HES MG
GLexBuIMIL- > GLeqBUTIL. Sicn6oTSH &) CUETHRISEMENTILILD 62607 MILIL L 66w M HiTL & SHlemuiled ebmevori Nesas
LWeTLGSDGL. SIey ST AILbGSSIS60 LHNID CLeaqBuTiL désevmer Guimasmeor
LM MILD &(HS Sl&EHEmeN eTerflemLoLLITeT ST & 1q615E160 LOMMHMILD 2 smTUN6D SH6vorLANLILIL
PYLLITS, QILGEUHISET LMMILD 2 M6 Hlemevasemer GLaq@LmTL 6@y LimTsmeuuled sevorLnjliL
\_ LILI6BTLI(HLD.

Matplotlib siflwab — ewussnesfled srey SM_ALLGB SHH6D

smuSSTeofled Matplotlib ereoruigy LTueoTeT SI6y ST ILGHSSHE0 HIVSD G0, GOMHS
Siemeflevment GM(LPEDMESIT BSBMeToT(h EUEDILILIL BISHEm6T 2 (HEUTEES (LPLYLLILD.

Matplotlib &M ALUGBSHSH6D 66 & SH6T
Matplotlib 6b LIso@eum) euensslLTer SMLSLILIHSS6ED 2_6iT6ITenT, Sieme
- eufl evempedl b (Line plot)
« 6B L eusmpel b (Scatter plot)
+  ansv@Lrapmd (Histogram)
+ 6’ euemgefl b (Box plot)
- ulenL euempliLLLd (Bar chart)

« el L el id (Pie chart)

2 s Ehs&S Osflon?
evBaLL euemmelLid: 6BHL LY cuemIR] 6TETLIG SHIeudsens Lemerflaerflesr ﬂg;rr@ﬂurres\
&M (bAMGI. e Lstafluller Hemeo izt & Liflomeor DL OLTNISSHSI, 66306
LD SlemL_LoL L iedevg)| 01&EIES &I Liflomest SHeor [Hemevsnill @Ml @ELb.

oL 1g euemIelLLD: 6L 19 eemTeflL LD 6T60TLIG ANILLI (PSH6D SHIT6VLOM6DTLD, FIMEf, ELPEIT MITLD SITEVLOM6DTLD
womd Oufi (minimum, first quartile, median, third quartile and
maximum) AW WG eTeuTHen S emL & Oamenr(h Srouserfler LETamey
\_ SM_(h&ma.
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Matplotlib Himieysev

Pip uweru(bSd matplotlib Bmd Hmen gud, Pip ereTLgl DUSSHTET OSHTGLIL|SH6merT
1H mieeUSH METENT 69(TF GLOEOITETOTEMLD BILDEITOIITTHET ShELD.
N\

g

Soiy
PiP Hlmieused psmmemiL EemevorLiNed aan@,ésasﬂuﬁcdemy

[-|16.2 QS ITL IRl (& FH6D N

Matplotlib BHmeflwr 1961, Matplotlib LFlefim&ed Oglig NeTaImD Sl Lememsml LiweTL(bhSS
ST ML O\STLIBISHE0MLD.

import matplotlib.pyplot as plt

S&1BuUTg) 2 mise el SHsd Matplotlib Lgleliméeid Syl L g &L g) aenraiLSme
SmevorL 15 Geuetor(hLd, smLIG ST ervaslifligedlmba matplotlib g LwesTLIGS), 1t.show() eTeirm (swMEMLL
B\ menor(h euemIEIlL_SH6m SHITL L_6VMLD,

I T 55155M B
import matplotlib.pyplot as plt
plt.plot([1,2,3,4])

lt.show
® p 0 ®
eeueflui(®
855 arermb 6 matplotlib smeTmb G, B G UMILILIL SMG LTSS 2 SH6USMmE).
BraigseT euenILILL S0 L &I &L 16l HSHTSS 606D, 6(HhisslemenntLiL| LisTeflasmen ae0g)
LM &0 SHIT6woT6VMLD. )
R TN

i e =D ey e

-

4.0

3.59

3.04

2.59

2.0

1.57

1.04

0.0 0.5 1.0 1.5 2.0 2.5 3.0

# €3 +a= B

uLLb 16.1
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61607 X- &S 60T 6upidL| 0-3 LMMID y- HES 60T 6urLdL| 1-4 6T60T uT&H G (hid 6T60T )l BrRISHET fliLISE6VMLD,
Bragssi plot() SLLneTSHE memm LI 1GLLIED Si6L60 G Siewflns oI ILEmanT A& (&L LTSI, y SiFdleor
feTLy wdlsemms matplotlib ehS&is Osmeor(h, x AT LSBT 2 (HATEGSLD, LSBT
GUTLDL|EE6T 0 2L 60T BIGMLIBIGLD eTeTLISHT6D, EIedLImEBo x Seng wmmid Y Sensemiu Guimern) 6@ Hemd
BBMEBOTLBHTSH EHEBGSLD. 6T6eaTC6 X 65T HIe AL asei [0,1,2,3].

plot() eTedTLIG) 6(H SFSHSUMLIHS &L L GMEIILITELD, Sig)! 6T600T600T MM H6ML(HESHEMEIT 6T MESLD.
I Program

TbSSHSHT LIS, X versus y H&Hed cuemniLl BrIseT &\D&HaeurL SL L emeTemlLl
O\BM(hebdh Geauenor(hD:

import matplotlib.pyplot as plt

plt.plot([1,2,3,4], [1,4,9,16])

L plt.show() J

SLLEMET LI6D S6ML[HSSHMET 6T(hSH S OBMETEmHLD, SpevTmed (PS50 Emevor(h S X' HmID 'y’
SHISOSTEMEVEISHMET GSNNEBELD. EF60T blLMb6T, &b LI 1qwieoserfler Lig (1,1), (2,4), (3,9) wmmid (4,16)
AWG OIBTEEV6IEHEM6ITE OlSHTEUITLY(HEBESLD.

16 - ®

14 -

12 -

T T T T T T T
1.0 1.5 2.0 2.5 3.0 3.5 4.0

s €| Q= B 2479y

uLLb 16.2
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8neoor(h CanBaHemen euemIwl

Brevor(h GHMbhHemen eusmLL, LI6dTaIHLD @GNUTL 6L LILIEITLI(HSSHEVILD;

I BICEE: M)
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import matplotlib.pyplot as plt

x = [1,2,3]

y = [5,7.4]

X2 =[1,2,3]

y2 = [10,14,12]

plt.plot(x, y, label="Line 1')
plt.plot(x2, y2, label="Line 2')
plt.xlabel('X-Axis')
plt.ylabel('Y-Axis')
plt.title(LINE GRAPH')
plt.legend()

plt.show()

aeueflui®

plt.xlabel ommid plt.ylabel, &L L smememies OsmeunT(h iF&HEHEE PmmGIL tuwiflsner

aULPrIS6UMLD, plt.title &L L smememiLs Blasmenor (b euemILiLIL SHMES SH6mEOLILT6METT CLPHISEVITLD, LN60T60TIT
plt.legend() &L L smemsmiLg Bsmevor(h blamLmheme Lignereser (Legends) BEILIEOTES60MLD,

& Figure 1 - °IEN
] @
LINE GRAPH
14 — Linel
—— Line2
12
2 107
=)
<
-
8 -
6 —
4 -
1 bO 1.I25 1 I50 1 I75 2.I00 2.I25 2.I50 2.:75 3.I00
X - Axis
a €3 +a|=| B
uLtb 16.3 J
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eeuefluli(® Hemouled 2_6Ter QLTSS Te0THeT

Bevafluf (p Hewpuied, Bracer £p SLgl epsmevuied Heo OLTSSHTETEHEMETE SHTETIEVMLD, b

BlLIM& SmetTserfledr LedTLIM 6nL SGLP LIMT&ES60MLD,

W&LIL LTS STeT
(Home Button)

f

(Forward / Back Buttons)

UneT Qa6 BLUTSSTET &1 (e &1 Lemior'| BLTSSTesT

A €9 Q=

(WeTCHTEES 1 1N6TEBHTERS BILITSHSHTEIT 6T

(Pan Axis Button)

!

(Configure Subplots Button)

|

UL S6m& G @I BT HmeoT
(Save the Figure Button)

oILIf&Te@ LTSS et
(Zoom Button)

(WaLlly 6N &g medr >
(Home Button)

OECE ol EANE (65 ¥ >
(Forward/Backward buttons)

UImedT Sp&erdlerv QLT SSHmedT >
(Pan Axis Button)

ouflané@ eSS eoT >
(Zoom Button)

&L LenmL. &L LemloliL eUTSSHmeor >
(Configure Subplots Button)

ULSemd GFHGID aunSHSTer >
(Save Figure button)

UL 16.4

QIILILL S0 2 6omen OGTLBIA 21 60T SLIOILITSHHmesr
2 _g6|b, &LIOLITSHSTement LILITLI(HhGE DiF60 STl & SlemmemiL
eTLIOILIM( &) BeueuoT(HLOMEOTTENILD BILIM6VITLD.

SleursgrerseT 2 evelladefled @merlLbD (WedrGermael
Heor@Gmrésdl  OumG@merdemen  Gumed  LieTLI(hS MG
SUOLTSSTemeoT I LETLI(HSH (PhSIL LSS MBHT Dievev g
WeTGeurTEe Hla6060GeuIT (LLGLLLD,

GN&E® eaugad Gumatm  GIHTHMSMS  bOlsmeorL
@rounssnmer  Hefls  Ogillg OsmeC WS
QUEDILIL SSH\evI6 & mnd HEHTEVMLD.

Suoursgrer  Caiboabdg, Oufianss  Geusoriql
ggimiumtfenesr  Heafllds  OFlg BHISH  Ceuesor(hLd,
uflares@asnG SL g dafld Fig) HaiSHSHaILD, LoTHMmTeS
Aanss almoiamed aevg Seafles OFlg BSISHS
Bau6uoT(HLD.

SUUTSSmedr, LIL LD ommid auenIeiSHME elemL Gl 2_erer
B L faellenil B L mo&Es 2 FHaidng.

@Ublurggmer LLhismer LG aigamiseflsd Gailes
2 Ha|D.

(-l 16.3 Amliy euemruUL & (plot) euema e N

Matplotlib 2 misemer anflev@Lralnmbd, svGELLT amraid, U sl elleTésluLLd, L emL

cUEDILILILLD GLImedT M LIsbG6u )| I6mEBILITET e1eDI6LHIGHmeT 2 [(HaT&HS 2_SHaILD,

aufl efleT&aLILLLD

surfl eusmILIL LD Siebev gl euifl 66T SSLILILLD 6T60TLIG SHEH6u60&HEMET, “@MLILmeTaser (Mancer) 66T )
SimPSEILGD Srel Letaflseafler Osmisr Gpr Gsmilger @emeurliLger epsold ST (bEmg. eufl
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aueIlULD Sreseflsr LIHNSmse GUIIL sros5He Hows gnlqums ST (. eearGey,
srevaiflenaliLig &&CHM(hEH6T SienodELILI(HLD.

Ier(B,&,gu’s&»rrL(B: aurfl euemreailLLb
import matplotlib.pyplot as plt
years = [2014, 2015, 2016, 2017, 2018]
total_populations = [8939007, 8954518, 8960387, 8956741, 8943721]
plt.plot (years, total_populations)
plt.title ("Year vs Population in India")
plt.xlabel ("Year")
plt.ylabel ("Total Population”)
plt.show()
&b rbiredev,
Plt.title() -> euempiLLS&ledr HemevLiemLl GMILLAbSME.
Plt.xlabel() > X-Sig8letr HemevlisnLl GMILILIbS MG
Plt.ylabel() > Y- S1&8letr smevlienn GuILAbAmG).

eeueflui(®

Ty — - "

Year vs Population in India

(O] 8960000~ (O]

8955000

8950000

8945000 -

8940000

T T T 1 1 1 1 1 1
2014.4 2014.5 2015.0 2015.5 2016.0 2016.6 2017.0 2017.7 2018.0
Year

sled Ha=lml — e
L LD 16.5 J

UL 6mL 6uemTLILILLD

U emL euemIeiid (Siebevg LL6mL euemILILLID) eT6iTLG LSaUD Bumgieume eenreiLLd
QIEMEBLITGSLD, &Gl 6T6v0T LOTMSELD, 1M LTMSEHSHEGL SmL G 2 sTer 2 meme AeauefliLbS SIS M.
Ul el eNerTdSLLLD aumsLLbSSLILLL SIaGmeT g L emLwngd STl (b, Sl L6

&6l SMALbS SIS0
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FRIGSHSTHBT ev6vG &L L L T&HGT OSHTSSSLILIL60MD, SD(psmm Ol&BM(héLILIL L 6Teuor
Lo&IIL|semer LIsdBeum) euemasLLL 6T 6L (h LMT&H& 2 SHaL.

Matplotlib-6b L emL eflen&HSLILL GG 2 [Haumds, plt.bar() erer m Ol&wman nemeor LIIGTLHSS
Geuewor (hLD.
I (B 5&I5SMLB
import matplotlib.pyplot as plt
# Our data
labels = ["TAMIL", "ENGLISH", "MATHS", "PHYSICS", "CHEMISTRY", "CS"]
usage = [79.8, 67.3, 77.8, 68.4, 70.2, 88.5]
# Generating the y positions. Later, we'll use them to replace them with labels.
y_positions = range (len(labels))
# Creating our bar plot
plt.bar (y_positions, usage)
plt.xticks (y_positions, labels)
plt.ylabel ("RANGE")
plt.title ("M ARKS")
plt.show()

aeueflui®

TAMIL ENGLISH MATHS PHYSICS CHEMISTRY CS

g uLb 16.6 J

BB @MU (HeTer @[ LeTaIhHamSHS GMSS M :

Labels - UlenLufer semeolisnl @Ml Abema.
Usage - UlenLullelm OlLpéES whilmer p8isESng

12 - SpId UGLIL SHevoflest] Sinflaliied
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Xticks > x-S15860196 @MW GO L 196D S (heAma). LietTeory 6peableum(h 148 & MISELD

oLy @I inGSEmal.

Range > 6607 OBTL60T 2 GATSSHMS!.

2 _risEhsGS 6SIfluon?
UlemL euemIULLD wHMI eMflsv@LraImDd Spéll @reT(hd SIesemen uumqs)ﬁ]ﬂ

SreTL & 2 S,

anflev@Lrgmd WwHnID UL enL eUenTULkSEHHS @emLGuwner (péHw Ceumiun@®ser

anfleGLTTmD oMM LIL 6mL aIemILILMHIS(EhH&HES SmL G 2_eTer GoumiLim(bassmer LT euHLom m)

G ML 6ormLb;

1.

amlenGLTEITD aIemILILILLD, 6T600T QIS HIRIHEHEHES S 6L GLILITET i TolaIeuoTenesor LiL 6mL
Qg6 eIMILILL S0 ST (L. U eml euedIlULD LedGam 6IEDSIITET SIeNSemen 6UITL
LwedTL(hEm&.

anflev@LraamDd, wrmsefler ST hH@ SmLGuiimer Diglibleeor LTome @meriid @i,
LTMTS UL 6mL cusDILILLD Bleuai@eummenr Lomplassmer sLIA(BLD LILSHMS SmeurL i@ Lo,

flen@BLISITD eaTeoTalmd Srauseflad, Llsml amIiuLd amslLbGSSUILIL Sreiserfler
BlFWweom mHmILD.

anflev@Lr&ImD 2 6Tem LI 6mL&EHeHeS SmLCu @mLfaeflulmliudemen, Speormed LiLemL
amIiuLSHe  Camermd  ulLseaflmLGu  wemwrer Sl benaflEer  epevld
SIS EHS@UNGLLILIT6T OGTL[T1960TemL06mLLI SHT6voTL e @GLD.

afleBLITENTLD eTetoT&HeT 2 ML SHeTTS Sisnel Hreysefler OSTLiLsmer aeflliLbSS 66T mTe
DSLILGSSLILIL Y HESGSLD. LIL DL cumILIL S0 Hreuser SHeofl 2 mifiLserTs smSLLbS NS
UL 6L suemILILIL $Fl6D O5T&SHSHemer 2 FFHI60HHS &mMbHS LHALITTESE Lm) euflenlidsesd
Bl Wyud, Spermed amlsGLISIMOl Samer OTLT aflmFurs @mUUSTE @&l

F1SHILlevsmev,

anflen@Lr&miled bgans 0sT@Hular Siseb BT emale) E60eoTSHHEHSHE0MD, SbeoTTed
UL 6L eusmILILIL SFl60 6T IGLTGID iasevld 6@ nHfimerHre Mm@ LD.

6ULL euemILILLLD

QL auedILILLLD 6 BlUTGieumenr eflemSHSLILL aImSWTEGLL, ol L aigeiled Gamermid &b

aIluLD oo dsHma ae@h dasHed gemhaemns fleasluligme@n, L

QUEDILILIL S0 2 676 GIeuT(hSH6T (PP LILSSHIL 60T 2_6erm 2 memex feuerfléamL (bLb.

Matplotlib Bi@metor(h eu L euempliLLGHema 2 hHaunds B plt.pie() OFwmas mMsmesr LLTU(bHSS

Beueor(Hid. autopct Siemym, Python &b augeisniolisnul LIWTL(GHSES LML &5H68 HSSH60 STL (LD,
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1.

3.
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‘ ‘ Chapter 16.indd 332

import matplotlib.pyplot as plt
sizes = [89, 80, 90, 100, 75]

labels = ["Tamil", "English", "Maths", "Science", "Social"]
plt.pie (sizes, labels = labels, autopct = "%.2f")

plt.axes().set_aspect ("equal")
plt.show()
eeuaflui®

Science

uL 16.7

aFwwenmL LuinHd

SHM6VLIL|, X DMHMID Y DF&HHEHSHE OLILITSHEm6T b1 TeuTL auDIaiLSHms 2 [hHeTSHSHaLD.

2 qor gy FLL Gy LS I6ILIETOTemenoT 61&MeuoT(h QIL L eIMILILIL LD QIEDTLLIELD.

SLHS 10 pewr(haefled 120 au@lilled memfleol Sipflefiedlesr LM _Sdletr SHevellSHHmemeor
len& @b CHML(H AIMILL SH0S QIGHILIRILD,

1D IGLIL SHevofleofl Sipflefliied
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10-02-2020 20:06:51‘ ‘



|| T ® [ ||

4. m anrsder 2erer SHenflefll Sipfleflued LT Gouemereni efleTHGL LML DILILL S
QIGMIRLD,
= UG )
| UGS - o
UPB L3 X
sflunesr eflewLenw CaIHOSBSHS 6T(Q8IS (1 walleevor)
1. 2D auniUL&ma 2 [(heuméd LILGTLI(HLD enLSSHTeT OST@LIL 6T &i?
(&1) matplotlib.pyplot (&) matplotlib.pip
(&) matplotlib.numpy (/) matplotlib.plt
2.  ooussner OsTGUIING g 0sTGHEG anm OsT@LL GeomeiTsnd 6ILo6dTOILITHmeT
GOl (b
(&1) Matplotlib (&) PIP (®) plt.show() (FF) smUSBMeT OBT@LIL
3. Wereumd GO L Ly&ESaD &b @MUl Crréssdme SHerLmibg Fiflumer Gaiame
Gaib6SbeBaLD.
C:\Users\YourName\AppData\Local\Programs\Python\Python36-32\Scripts>pip —-version
® (1) PIP Hmieuti’ (heTemms 6Teor &evorL i (&) PIP eow il mied
(&) 3T Lmu UFeNMESHD OIFILLD (r+) PIP udllisnL Smesr 2 el
4. etreumld @MUTL L LIgHEaID, &bD @MUTL 16T ChTesHma sevorLmiba! leTaimn gflumer
Cairemen G0l [HESHMILD.
C:\Users\Your Name\AppData\Local\Programs\Python\Python36-32\Scripts>pip list
(&) BmeuiL’ (heTer OSHTGLILSHme LI 1q11601(hLD
(&) UL1gUI6D SHL L 6merT
(&) PIPsmw Hmiid
(F) B meiul1gmeELD OSTGLILEsT
5. Matplotlib & Himiey, S Lemer gievor(bes@Smuied Leraumd tgweoump 2 emefl Lo Gumrgl, “U”

‘ ‘ Chapter 16.indd 333

6TEUTLIG) 6T6MS SIS MG

Python -m pip install -U pip

(&1) pipulesr F5LSSW HoL LM @SLD.

(&) pip sow s5LSSHW LANINEG GLLLIHSSID

(&) pipsw SteHid

(/) matplotlibsmw slluSSHW LB NG GoLLbHSESID.

@ F16Y ST SILGHSSIH60

@ 10-02-2020 20:06:51‘ ‘



| T T ] ® CH ||

6. Wereumd Oaeflufiem. 2 mMGETEE, &5 Oaefufiomr 6um sfwurer @ouf s

CalibODbESaLD.
5.0
4.5 /
4.0

3.5
3.0F
2.5F
2.0

1.5

1.0 | | |
1.0 1.5 2.0 2.5 3.0

(&1) import matplotlib.pyplot as plt
plt.plot([1,2,3],[4,5,1])
plt.show()

(&) import matplotlib.pyplot as plt
plt.plot([1,2],[4,5])
plt.show()

(&) import matplotlib.pyplot as plt

® plt.plot([2,3],[5,1]) ®

plt.show()

(Fr) import matplotlib.pyplot as plt
plt.plot([1,3],[4,1])
plt.show()

7.  eiTeumd @MuTLemL LI SHSHaILD:

(&1) import matplotlib.pyplot as plt

(&) plt.plot(3,2)

(®) plt.show()

B &ramId GmuTL 16T bleuarfluTL smL sevorLpiliLieyld,

12 - SpId UGLI SHevoflenll Sinflefiiied
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8.

10.

(&) Epic Info (<)
16 G info
16
14 14
\ 12
@12 4
g 10
> 10 )
NN o
s 4
2
. 2 39 4 5 6 7
56 Toxbe 9 10 1 nEPEAED
(&) = - = e, =
(FF) et e T el
2.1007 10 i
2.0757 .
2.050 7
2.025 _§ 3.07]
2.000 1 52_5_
1.9757 % 204
1.950 - .
1.9254 '
19009 . . : r . ; o 00 00 05 15 20 25 30
2.85 290 295 3.00 3.05 3.10 3.15
) s Hal= 8
(0 O5TGSHmW OFWOLGHSS 61hS eflena LiwedrL(bLD
(&) F6 (&) F4 (&) F3 () F5

Wetreupld @MILI&emenTLl LigS gl Sfliment elen&sLILIL S6mE &6voTLMILIaLD.
Hint 1: @5 dletésliud smeo SoLbaefow srigai sraseflar wrHnsms
STLAILHSSID.

Hint 2: 8eaams alenssliuLS3led smevaiflnaliig Cam(bhasem &6meuT &SaLILIL 1 @LD.

(&) Line chart (&) Bar chart (&) Pie chart (/r) Scatter plot

LetTeuHLD FoMemm LIGSH G, QL L auenrluLSHnsrs Fflwmer Gairemen GoiihoshHaaEaLD.
gamm A: plt.pie() OFwWHEa MedM LweTL(GSH Matplotlibed eul’ L eusmILILILLD GIMIULIEOMLD.

ga_Mml B: autopct Siemym smUSSTer &1 euigeemoLienL LIWETLI(GSS F5655 LogliemL S (hid.

(&) samm A &ifl (&) sa.mm B &1l
(&) &m sammib euif) () &® So_HMId SHeum)
| LGS - 2

ST S5 eNennéEsEpsHGL eflemLwefl (2 w&llieesor)

1.
2.
3.

‘ ‘ Chapter 16.indd 335

B8] ST LI(bHS 1S60-6DIiL ),
&16) STSILbSSIH60 QIDSEmIL LIL G160 (h.

Matplotlib weirer s dlLbS SIS0 aienaESHemenT LI quie0l(ha.
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4.
5.

Matplotlib emw eTedieumm) 5 mieueomid?

plt.plot([1,2,3,4]), plt.plot([1,2,3,4], [1,4,9,16]) W &® 6OFWMHT Mis6fGLGuiimer

GeumLITL6mL 6T(LP&IS.

|u@51-@

ST S5 NeneEsHEnsHGL eflemLwefl (3 w&lliewevor)

1.

etTeupld ey ST SILbHS SIS0 aenTaiLSder fauerfluL smL eiemmieLb,

import matplotlib.pyplot as plt
plt.bar([1,3,5,7,9],[5,2,7,8,2], label="Example one")
plt.bar([2,4,6,8,10],[8,6,2,5,6], label="Example two", color='g’)
plt.legend()
plt.xlabel('bar number’)
plt.ylabel('bar height')
plt.title('Epic Graph\nAnother Line! Whoa')
plt.show()
B8] STSLIL(HSS6060T 6T M) LILIGITLITL 6L 6T(LSELD.
LetT QU EuETRIMEDM &S MIUT6ML 6T(LPSHELD:
a. PIP 2 erg) ssemflenfluiied i mieuin’ qmLiLeng Gamdlss.
b. 2 erg) semflefiuied B miefujerer PIPulledr Lgiemu Sipjlu
c. Matplotlib uierr 6gT@Suleneor LL1quiedlL,
LedTauHLD eI L auemILILL Sm& faueflufLmes 6lLm @&auTh T SHeiLb.

—
H vt —— )

FEEREET

12 - SpId UGLIL SHevoflest] Sinflaliied
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ST 55 NeTneEsHEpsHGL eflemLwieafl (5 w&lieLevor)

1.  Matplotlib emw nweTLhHSSID pyplot eusmssemer efifleuras eflurfl,
2. Matplotlib Semquiled smewriiLb LsdGeum| OILITSSHT6T SH6mer 6l6T&HGS.
3. etreumid OFLMEn MigeTledr LILGTLITL smL 6T &:
(&1) plt.xlabel
(&) plt.ylabel
(&) plt.title
(rr) plt.legend()
(20) plt.show()
Reference
1. https://towards datascience.com/data - science - with - python - intro -to- data -visualization-
and-matplotlib-5{799b7c6d82.
2. https://heartbeat.fritz.ai/introduction-to-matplotlib-data-visualization-in-python-

‘ ‘ Chapter 16.indd 337

d9143287ae39.

https://python programming.net/legends - titles - labels - matplotlib - tutorial/? completed=/
matplotlib-intro-tutorial/.

https://keyditferences.com/difference-between-histogram-and-bar-graph.html.
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Q& MM &6 eh LD "t
D @ JHINH

&H6EMEVFO\FITD & 6iT

ewungper

SIOTLYHSBSHET

fFWM&a 1) eueDILIMMEmIEd SinfelléeUILL (beTer LT

BlFwEnimL

fFwM&e MeNE SieIILiLGLD T muleT 2 6oTsnio S|

S L (psid

6 OLMmET 6OFlGIalqll BLeIHmSUTDT OSTELIL
B DL (PHD @S0, DpeuTTed Siumemm 2 evoTsmLouied blaiiieug)
B 606m6v,

BFILI6LI(HS 51S60

BOLYPSSSD  mIUNSESILL(HETET  SHLL DETSHEMEIT

BemmGammiemg|

Pure B51M&0_ 1)

68 wrflurer SiBFH DM mSEmET DEILD GUTG
gifllumerr eflmLemils SHHO OFwWMsn m Pure OFWLMSa )
eT6uTLILI(HLD.

Impure OFWHE_ M)

LN MGG  DeMBHSHmeT  D@lurg — GuTEID,
BlFWmEa 6T 2 6m@em 2 616 LOTPILITENT S| Lidhah elemermaldemer
gOLbSEID. Bhs ames Bewngn m impure OFWHEn )
eTeoTLILI(HLD,

S600T6TOL_[T&BLT

SIHEUTEHSLD SHIT6 QUMEEMIL 2 HEITSHELD OFIWMEn_).

HlF60EBLITITEN

&6 euenSUTEO B S SSH6m60 LT 6L (h&@SLD OFIN&a M)

60leroL

aflma LSS L OSTLT 2 [(BLILISmeTS blSmeuorL LoMmLD
SHEOTEMLOLL|EDLLLI HT6)] SHL L WLOLILITELD,

Tuple

8g wvromalwens Ourmersefleor  auflns,  Eemeu
ulquieosemer  GumeTmenet, () LGS NNSHEHEBGSST
DIG60T LSIIL|E6IT eueDILIMIILICILIHLD,

60L&

euLmE (Fev Gmomisefled, L6OLeI6T  6OLTES  6T6OT)
SiemP&HELIL(HD) eTeTLg auflenFLbhSSILL 2 mili|serleor
Gralfily SpEL, BFHd yHu 2 My CsISHSID LMHYLD
TM&6TE6 EHEELD. 2-MIIL|SHmerT BHEGSMID 6@ FLoWSH60
BOLOLMID, @5F (emer LM eedrm)  OUmgieuns
&I ILGS & LI peveorudledr el wpigey Gusio eredrm)
SPILGAnG. &b arflmawsnm tsmerems LIFO, last-in
first-out 1607 M) SeDYPSHSEILGHA M.

&y eeTug LTS GuUTETM 6H SiEVLITEHL. SHI6)
sSULewlIUT@LD, svLms Gumed Siedevgl sl &
Wmeraeafigid SMbHHEGLD. R (W6 FIOLITWPSID

CwWI

Centrum Wiskunde and Informatics

IDLE

Integrated Development Learning Environment

ST (&GN

<<< ereorm @M Blmed OLwFiiufed 2 emefismL ammis
BIBMEIT6 SHUITT 6TETLINS LILIET([HEBS SML_(heSmgl.
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eroasliflci” Gamifled CFASSHLILIL L 6mLISSHT6OT H6ed

Denl_M(HLD (LPEDMEMLO gireoor(h Gnluled &L Lsmar onmid Gsmemeugssmear 2_ear (hegeor
ELPEVLD 6MLISSTEDT BILomHLIBILILITL L AsmLL LIIGITLI(HSSID (LPmM.

BSmLiflied 1Ble0l60T SL_L_6me Sismiol L]

Bz mLfliied LNsmip 6( [Ame0led LlsmLp E(HLILNET Siens wLISSTeT HiTed HLILIT L]
Lifib g1 Bl meiem &,

eN606MmEV 6T Hiredledr SLL_smerm SemioliLfedr SiqUILIML SoM)IS6MTGSLD.

auflena 6960T M6DT LI63T 69607 MT S

WomTH) Srevo(h Caiauseflsd aGSHeIb 66T

DL S @&F O1F1LI60 S HOLF OFUISH60

OSTE&S go_Mm)s6r1ler OST@LIL

Lo I SBemend CFIGHGSLD HlemeoTaussLibILL L

DUSSHTET OGHTLHBIGLD G0 >>>

&l B L] 1

Sauml HHBS LS| 0

elif else...if

Lh6OlLIeaT SH(HEBSHLD

range() B SN0 b GLosbeunidl| 1 euemy Hewm GeummuiLi(bLd.

break &L GULTL snL [H MISSiD.

continue Sopeter  LGHwLS  SiliSe, Sbss LLEDSS
BISITL_BIGSSH60

pass fFwmeam wLOND WLLESSeL B RSIGSIGNSTS
LwesTLI(hE MG,

def fFWM&a M euDTLMIILIGMETET SMUILE famed

return return  Sapm Oswnsa e oG  OeueflGuwin
SieLPLILE80 NNIGHES LSImLS SHLULN S,

LNetreTELTEDT OIS E faT@SulseT@er 2_siem LMHOMTT OSTESS

sqrt() 2 eraflemenorbs Semwfllad OFwWMIa MTeT &g, GHiLD 6Tevorevnfleor
QIS PSS SHipll A@LSANS

id() fsmhssiu L unmeflar Haeras waarfows Smi

SigyLIL|D,

eval()

Frs@ler wdienL A TG OIS DG,

PWSeTmeiiLl eImITILEDEMmED

606D 671 Geuetor(hLOM6OTTEYILD LILLIGTLI(hSSHE8a gLl Lomni]

2 GITETEMLD EUEMTOILLIEVEMED

fFwngnm 2L MUIGSHuled Sicdevgl TGl 2 6TCerT
SiMeN&SLILHD

GOTLOLIT

Sl MM 6 SLemen  OlLufledeomosd 2 (HeuTES
LWETLI(hSSLILIGLD OlFILN&a )

Sn&EPHd OsLMsa 1)

SETMETS HTCET eMPS SIS OSMETEDHLD OFIIMHEn )
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List LOTMMLD O\FILILISGo G111 aurflemarimenr gl serfle
NSTGSLILITGLD,

Tuples ommob s wpuwrs  eufloswrer  w&llyserlsr
HST@GLILIT@LD,

Dictionary &maiGamed oMM LI emeTsarfletT OBTGLIL

Key Dictionary-6d 2_eer LoGIL&EHSE LILLOL LI L S16),

BT GHTSE HTeOT&asLD B&p 268 6OummeTsmer 6OuUTNSS Sewflefl  Hired
Gam_umhaser

BTEHG P BlumpeTasefledr aumiliLym

BILIT(H6IT SI16Y LoMHMLD OFW & miSHerfledr OSTELIL

LI6T0TL|&> &0 )] BLIMHEmET 2 (HEUTEGSLD SI6Y 2 MILIL|GH6T

BEHG (L Lmn B errs@& el 266 NleNSSLILIGHD FTSHTIewor Lomnl

aULPl(PsmM B s Wan@&sTCsm NG g UEDITIL W& SLILI(HLD
fFWMEn ).

ST Mi(HEUTEHSH60 6([F OILIMHEM6T 2 (HEUTSHGSLD OIFILIO(LPEDM

TN - BlummeT  LweTLM (h&@ L OuTg  SreTmaGsy
SWwésLILpD AnILE OFWmHaa ).

S Blummerfledr LweTLT( (PIY6NSHE B OLTG STemaGe
SwssLIL(HD AniLE OFwmae m)

DBMS srager Gueorereny emwoll] (Database Management
System)

RDBMS 2 mayflemend Sraiger Gueomereny Siemwoll] (Relational
Database Management System)

GIS yeufiwed ssseued Sismioli| (Geographic Information System)

DBA S &6 Bieurd) (DataBase Adminstrator)

2 merblsmev SIUSSHNSHGT | | Dr. Edgar Frank Codd

SHhOS

Select (G) 8 8 6 HLIbFHemeoTuNstT SigliLemLufled Glemevor S OHMESS\emiLl
tuplessenLer GBS HES 2 HeSMmG).

Projection (1) 8a SO L (erem 2 et G ML |aerfleor
LIG0TL| &80 MISH6n6rT B @SS M.

L hse0( L) 88 S Lawnewr A Siebevgl B 60 2 6t Sisner gl tuples
SHEMEIILILD 2_61T6MLSHEILIG).

Gamun® (- ) 881 A wpmid B i’ L euenevorassmer eLILlI (h 2 erer CeumiLiL
tuples semer LOL (HLD SHHE MG

B (haeo (M ) 88 A vmmb B Si'Loemenrsefled OLTGHeTS 2 6iTem

ST SHG) tuples HEW6MILLD 2 6T6mLEBEILIG).

SmTedluetr ALmaaed (X )

S et ST Emend Caiss B &I allflaEGsHEng.

CRUD

Create, Read, Update and Delete

sppemolILn(y (Integrity)

WpenLowiresr LMHMID LfléslILLTS
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uglsasln’L g (Embedded)

2 mFlLne S ememTaaLILL (heTer )

SimESTID (Authorization)

SIMWISHNIEHES DS OSTHLILIS

SisoLoli (emm (Schema)

SEMLOLIL| Si6DEVG)] AUGAILD

Bubgemest (Constraint)

SLHUIUT(H SieD60 ) UITLDL]

S16| &M 195560 (Redundant)

LOI6MSHLLITEDT H6

et (Conjunction)

2 1 edrLim(h, 69607 0Y) BILIM(BIHSISH60

Enter auflema

Enter auflong Sievevg) newline U euflsemer CSV Gamiided
2 (HAMSHGAISME LILGITLIHLD,

csv.reader()

reader OwWMsn m GCsMiLled 2 6mem eeubleuT euiflemULILLD
(bS8 Seumenm OpbHauflenasefler L Lqu 160 LTHMILD.

csv.register_dialect()

CSV Gamifled LIgUILIGMETEIT 019 eSS dialect 6louiflésaSledT MG,

append() List & migufled 6 2-miiemL G&Fié&es LLIeTLI(HLD

next() next() OFwWMsn m) &PHAUTD 2 6en SibpSS 2 miilemeor
Spil Sigmiio, Goaid CSV Gamiiled em eauflnsmis
SNTSHEID LILI6OTLI(HLD,

sort() sort O\FIWM&n_ ) listemiLl 67 MWLM, & MBIGPSLOTS SieD6VS)

ey euedIUM5S  auflmauled  auflmawngsd O
LILI6STLI(hLD.

operator.itemgetter(col_no)

CSV  Gamiled eernleE GumulL  OpGsauflemauded
QIfmFWITSSLD BFILIL|LD,

DicReader() CSV @Gamiiied (paed auflmiul Lig&saD nmid Sibg aufluied
srouetefliumed NS (heter I semer dictionary-ulest
SHmeIGamevma LILIETLI(hSHSLD.

dict() Orderdict &eveumoed dictionary-uled 2 sierm Sreme Oleverfluii
LILI6OTLICHLD,

Writerow() BamLifled 6p(h euflemFUITSHEUETET SHiT6m6 6T(PGILD OFWINF0 M)

writerows() LeoGeum) aurflemasserfleoment Hmsmen GHTLILN6D 6T SILD OFILINE0_)

skipinitialspace=true

True etetrm FlblLewfled WNfiliumelne UnGiweTer aumm
BmLbaeflni S6lisEh. BFer OsTLmhmen Wi false
OGN

Csv.Quote_All

csv.quote_alled Nl LmeT SiswLoSSILL 1 HBSTED, writerow()
Sien6TTSH G| L|eVrhigssmerILLD LA ILITEDIL 63T eTIOG LD,

DictWriter()

Dictionary-er Sremey CSV G&mLiLfled eT(LSILD.

Parse

2 stef_(h Smmer A SIEMISSSMS LIfLILSTH Sieumemm
sTerllemLoiLimes GHLil&HE 1660 MSBILITET (LPLGLLLD,

6r06mLT60 (stride)

Bermoment Ligrhlsmev

gbleneow|m) (string)

TS GIEEH6I, 6T600TSH6T i60eV G| @MUI(haseler auflena

&6l (subscript)

&iL_6\L_6voT
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Semevoriiy - 1
MLSSHTEUTI6D 2_6Tem Q&I & M) &6
2_eerflementihg 6\FWIM Fn MISH6T

e FWID & M) Uwiestun®
abs() 69([F) 6T6BOT600f 60T GI60EVILLILOMEDT LOGILIMLI SHLDLISHHLD
all() SimerSg 2 miL|serfledr HID 2 evoTemo eTevfled 2 6voTsmID 6T60TM LD IEHLI
oL SHELD
any() g@aeIb 2 M1 N6dT Lo 1| 2_evoTemLoiLim eT6oT GETHSHELD.
ascii() SIFSIL_58a0 1911 GMIILGED6T DSTEmTL FTSH0S S\HLOLI S(HLD.
bin() (P 6T6v0T LoFL 1ML EXTHBIEMEV 6TETOTEHETTS LOTMMILD,
bool() 69(TF LoGLIEmLI Lp6OlLLI6oT LDLILITES LTMNS SHLd.
bytearray() BBMbHSSLILLL 6mLL(H Di6melsd Sievoflemi ShHLDLI H(HLD.,
bytes() LOTHD PIGLLITES L (HEEDET SHLOLI SHBLD.
callable() BILIMHETE6T SiEDPEHDHS SHEBSHEMAULLIT 6T60T FFILITEELD.
chr() W eT6vor L NINGIAL GSMLHme SHLOL SigyILILLD,
classmethod() BlmbasUIULL FLNEn M6 QTSE W (PEMMEMIL SHLDLI S(HLD.
compile() DUSSHTET GSMl(Penm BLMHmT S
complex() &H6VLIL] 6T6T0T6mET0T 2_((HAUTSHSS MG,
delattr() Bl perileT LitoTL &80 miseme B&@E ma)
dir() BlummerletT ListorL|&&n migsemen SlHLOL SHeILIL (PILMESELD.
dlvmod() T 6 LoMMILD L Sefledr OSHTGLIL|S6meT HHOLIS SHHLD.
enumerate() 6T600T SWO)(Th (enumerate) BLIMHEMET SHLILILD
eval() HTeSlenIsT MLISSHTE @ MI(PenMEDLL EUIhISE BFLILLD,
exec() 2 | engITs 2 HaTSSLILHL BHiremed SkisE Mg,
filter() 6ThS 2 MILIL|S6T 2_680T6mLD 6T60T M L IEnLI ALIMSNBST SihS GWAITEGLD.
float() DML L eTetor FTSHSNe0Hb &I SHELD 6600 Lo I6mLI SlHLOLI SH(HLD.
format() 6(h LG T6T Qugep L UL’ (psmmeniL DL SHLD.
getattr() 6(h BlLmperflear G L LisoTL|S&a_niledr LoglLiemLI SHLDLI S(HLD.
globals() BLL1] GGemmLed GMuTL (b S L aimeoTuer [TVSSHmS SHLILID
hasattr() BILIMHETTENT &) Si6MMLHEBE6T HLMMIHHSHTE Lo ML S\HLDLI SH(HLD.
hash() eluraperfledr hash & ILSBeme S\mHLL SHHLd.
help() 2 ererflemenThd 2 Geil SienLoLlenL SiemPEELD.
hex() W eTevor LoGlLIemL Lighlest mito Lol Imss mml SlapOLISSHD
id() BlumeletT SiemLLLmaTSHma S\HLOL SHHLD.
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isinstance() BB 6ITTENT &) E60TEH @ (LpesledT SFmedT mirHeu eTevr Q&M & @LD.
issubclass() BT TH 66T 8| E60TE S (LPEN6DT GHI6METOT S (6N 6T60T GEFTHEBGSLD
iter() 69(TF BILIM(B6MITE0T &) LIO(Pem M BFLLIOTMM)ILD 6T600T60011Eh6mE6mILI SHLDLIS SH(HLD.
len() BlurgerflesT BeT&ems SpIdLS SbLd.
locals() Sisnrduied 2 simer @muTbaefler Si L aiemerd S\HLOLIS S(HLD.
map() BlFweOLIM(hasemer AFIIEOLIGSES) 61 LI LGLLI6m6D SHLOLIS SH(HLD.
max() oLfl o1 Nemenras Bl meoTL 2 MILIEHLI SlHIOLIS SH(HLD.
memory view() e mefletT HemeTers SisneailHemd SHUS SHHLD.
min() il i femenras blasmevor 2 mii Aemeot OleusICILIHSSILD.
next() &N Si(hSs 2 ML emesr SHLOL SHHLD.
object() LILIGBTLIMLG 6060 BlLIMBeTflemenT 2_[heumes@Lo.
oct() (P 6T6B0T LOGILIEMLI 6T600TLD 6T680T LOGLILITS SHHLOLIS SHLD.
open() Gamlifledr OLTHEm6T SHDLIS SH(HLD.
ord() 6HMIEEMLD GSNILHEBSEHSHES 2-600TLITEIT 6(HBISEDLO LG IEDLI SlHIOLIS SH(HLD.
pow() y -60T D(H&@ X -60T Lo IemLI ShHLILILD
print() BBMbhSSLILL L OLmmeflenesr SiFSHD .
property() SienL|mHeledT LIstoTL|&&e_6mm S\HLOLIS SHHLD
® range() fsTL&s LMHMID (PYel I ESEHESmLGLiTer auflnawmer W erewr )
LSBT SHLOLIS SH(HLD.
repr() BILTHEmeT Si&F(hid.,
reversed() SLP&1D & pME6TT SlHIDLSSHLD.
round() gL 1j6iTer) eTevoTemeneT 71 @608 (LP(LP ETETTENTTED HHLDLIG SH(THLD.
set() LSS Set-g9 SlhLOL SHHLD.
setattr() BlumerletT ListoTL |80 M EmHEE LS smer ST LieTLI(bE M &)
slice() GO L eumbiilenfled 6(h Glemevor OILIMHED6T 2 (HEUTSHSLD.
sorted() G L apndufesr auflenawmssasiu L L i1quime LU SiHid.

staticmethod() fFwman_nled Emba) Static (PemmemIL 2 (HEITSHGSLD,

str() Bummeflsr WemmwmHm Glimu SpDLSSHLD.

sum() &Lpm&uev 2 LI G&FT&HES LILTLGHS DS,

super() 1 @6eTS@(peuTenT &) OLMCmTT SerdH@G(Wemer GMLILIL SisodéEsmg.
type() Blumrerfledr auemassmI S\HLDLI SH(HLD.

vars() Bena@(aler dict-attributes SHemer pHLOLIS SHHLD.

import() GLobLL’ L 61FLLIEDE0 MT6NT Gl import() ELPEVLD SieDLPSELILI(HLD.

maketrans() Lo LACIOILILIFTIL| SiL L euemeoTsmlLl SlHLOLIS SH(HLD.

partition() Tuple-gg SHOLS SHHLD.
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replace() SIS FTSHMS LIFeS(H M.

rfind() Slnenr&FISS60r 1Ll &L (b eTevoTEm6IOT SlTHLOLI SHHLD.

rindex() SIMETT FTSHSN6OT 2T &L 6IL_6voTemener SlHLILILD

rjust() BBMHSBLILL L DiGHe0HH6D FTHHenetr a160 G EenFailed MaeflliLI(hSHSHID.

rsplit() SLAmH8 sTS5Semer [flSGSLD.

splitlines() auflufleor @M L6tr TSSement Lflée 2 Galb.

startswith() (b SIS GO L SIS 60T HARIGSNST CETHSSID.

strip() WeorOleworm_ (b (Leading) wmmid 19esrbleworm (b (Trailing) GmlLmHesemer B&@LD

&1 (STRING) 6&Wh &n m)&6i

capitalize() SIS0 (PBH60 GMILHEme CLo6D ETPSHSHTES LOMHMILD,

casefold() FISHT SMTSHG! TWPSSU Hemev (BlLfl eTpS g Sisveogy Sl WSS
EMILILLD B&H@ID

center() GDIILILGD 6T(WPSSImHeme Bl&TeuT(h 6(F &id HFLILLILIGLD

count() OBMhHSSLILLL FTSHS6D 63(F SIME0TE FLOM60T S GSHM6dT MILD 6T60T6001 &M SHEMLLI
&NG@LD.

encode() DM (beaLILL L Fr&HE6T emm @&MILTSESLD OFILIILL L FT5HmE ShHLDLI S(HLD.

endswitch() giwnergl @M L 1ledrblermL (hLedT/ @& MILLHEUL 6T (PIYEIDLSMSIT 6T6ITLIENS
Gards@Ib.

@® expandtabs() Tab @DlmHSSmeT oMMl &@LHmeus blameuor(h LommANUI(bHL.

find() SI6ETTESFTLOMEDT &)l (PSH6060 BSHTeoTMID B SH6tT &L (b Lo IEMLI SlTHLOLI SH(HLD.

format() FISHmMS UMILILSM@& @ evflemiowimesr CammmEaled Gmest m OIFIILLD

format_map() SIBITHMILS OlEBMeuT(H FTSHMS QL (bid.

index() SIDETEF FSHS60T G (b 6T6v0T LoGIGMLI ShTHLDLI SH(THLD.

input() b eufl STSSWET LIS SHBHLOL SHLD.

int() & 6TE0T i6DVGI STSSNDBHS! (PP eTewT LG I6mL SBDL SBID.

isalnum() Alphanumeric Gl 2_6T6mST 6T60T BFTHEB LD,

isalpha() DTS G| GSOILHEBGLD 6T(PSHSHISHE6IT 6TETLINS GFTHSHSLD.

isdecimal() LIlEGTLO 6T600T Gl {hébHemen CFTHSGLD.

isdigit() sTeu0T @ lLbébesemen GETEeE@ID.

isidentifier() SGSmer @mMILBILILITT 6TeT CFMTSl&H@ELD.

islower() FISSEI6T 2 6T6T SHMEOTSHEH SOIHESEDD SLPHeMED ETPSSHIHSHETT 6760
GardeGIb.

isnumeric() 6T6U0T 66 S MILLIIHEBEM6T GFTHEBESLD.

isprintable() S158b @MlLmSSEmaT CFTESHGLD.

isspace() Lg6OTLD 6T6wT G MIL|THSBHM6T CFTHSHGSLD.

istitle() 6T600T @ML{(H BT CFTHBSLD.
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isupper() SMETH G GSMIL|HEBSEDHLD OILIfIL 6T(LPSSISHSH6T 6T6pled 2_680T6mLD 6T65T M) Lo ImLI
SHLD.
join() SmenTaEaLILL L FIHma SHOLS SHiHLD.
ljust() faMhHeaILLL SigHadSHle FrdHmen SL g Smasaiefled aeflliLibsgib.
lower() SV 6T(LPS SIS SEM6N Bl 6T Smhissemer OlausIiILI(bSSILD.
Istrip() (PO (LS SIS SBEMET HBHLOLIS SH(HLD.
swapcase() Guedflemed  TWPSHSHISHHEMET  SPHlemey  TWSHSISBHTTHD  ELpHlemev
(WS S1ESHm6T BLO6VIHEMED 6T(LPS SHIEHSETTERILD LOMMHMLD.
title() STSHMS SIS SIS6I60 SlrpLiid
translate() GMSSLILLL 6T(WSElH&Ee e roms SmU
upper() BLo6D 6T(LPS GlEEHEMET OIGHTETTL FISHMS S\HLOLI SH(HLD.
zfill() &PWmIsEHL6T HTILILL L STSHSI6T HHmed SiBLILILD
LIST eswimh &n mi&eit
append() List-60 6 2 mIienLI& CFI&H@SLD.
clear() List-60 &b & SienesTdH gl 2 [HUILILYSHETLLLD B @LD.
copy() List-60 [5lLp6d Lol IL|s6mem SlapLiLL.
count() List-60 2_eirem 2_mi'1|&erfledr [Fles L6 eTevorevnll&emassmiLt S\HLILILD.
extend() 6(h List-60r 2 mliemL opeimras List-60 GST&H@SLD.
@ index() List-60 2 et 2 m'i|serfledr AndliLt &L 61_evoremenor SHpLILILD.
insert() List-60 2 nI'IL|S6m6T& B&hHELD.
list() OLSSTeofl6d List-g9 2 ([Heumés@Lo,
pop() DsMbSsLILL L &i 6L _cvoTemnfled 2 eTer 2_milienLl B&HGSLD.
remove() List-60 &mb& 2-miienL B&H@SLD.
reverse() List-s0 &6m6e0&1pmes LTMMILD,
slice() range()6d @M (heitermeum m) slice OLITIHEMET 2_HEUTSHSLD.
sort() List-60 2_eimerm 2_miiL |S6m6r auflenaILmeaid L,
TUPLE @&wih &n mi&e6i
count() Tuplesv 2_6Tem 2_miiL|Serfledr eTevor600{IE6MmEBEML HHLILILD.
index() Tuple-60 2_eter 2_mi'1|serfleir LOSHE Sl &L 6I_evoTemewor S\HLILILD.
slice() Range()eb @M (beTereumm) slice OLITHEMET 2_HEUTSELD.
tuple() Tuplesn 2 HETSGELD.
zip() tuplestt &M SpLILD

‘ ‘ Annexure Lindd 345

30-01-2020 17:46:08‘ ‘



S emevorLiy - 2

(—I 12.4 MySQL @ ipieilé aanesor®, QI ST0ISSMSDS 2 HaUNSGDHE: )

‘ ‘ Annexure Il.indd 346

WAMPSERVER 3.1.4

= www directory
J Apache

| PHP

F MySQL
MariaDB

Stop All Services

1.4 - 32bit - Services
Start All Services

Made in France by Otoma -I
m' Localhost

E phphyAdmin
E Adminer
8 Your VirtualHosts

433
463

24.35
71210
57.23
1038

Restart All Services

uLLp 12.1

MySQL wemeotiLiggled epeo LIIesTIms (root user) 2_6iML&é.

gevofleofl &L L emiolnleor SiqliiemLuied WAMPsy ugleiméasid O, Sigmenr 2 miser SHevofleofluisd
1h mieue)LD.

Enter 6LUTSSMeneor Si(&HSaID. (HLai&Fhgmesnev 2 sl Geuetrigi Gameaulevemen)

SQL &L L smergssmen 2 emeflhaugmamer MySQL gmeor(b@&m Gsmesr mi.

C:\wamp\bin\mysgl\mysql5.7.23\bin\mysgl.exe

Enter password

Welcome to the My SQL monitor. Commands end with ; or \g.

Your MYSQL connection id is 2

Server Version: 5.7.23 MYSQL Community Server <GPL>

Copyright <c> 2000, 2018, Oracle and\or its affiliates. All rights reserved.

Oracle is a registered trademark of Oracle Corporation and\or its
affiliates. Other names may be trademarks of their respective

owners.

Type 'help;’ or \h' for help. Type "\c' to clear the current input statement.

Mysql=>

UL 12.2
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S emevoriiy 3
14.5.2 32 wHmib 64 19 elletorGLmerfled MinGW-w64g finie)eusnaner LigHlemenser

Lighlemevl: a@Henid 6h GoHGhALTMUed (https://sourceforge.net/projects/mingw-w64 ) ereor S L &8

fFig), &M oL &erflés FLiLeLD.

B ¢ I r——
LD -2
Ligrhlemev 2 : (P&LILIL LISSHSS60 Gsmetr mid Download ersirenid LglelimésL OIS gmener Slerfls AleiiiLei,
2 mige OlEBTLMHmev Ldlalimés Gamimmuisd G LHnEHLTE@GD Sedevgl save as
2 eoLIML6d 6L 1q GgmedT MILD.

e ORTA D
s BA1AE
b wymaime

- - o
Lo 'y Bpphcaion =

= iy Polden Shre | Cied |

UL 3

Ligrhlemev 3 : GBIy B mingw-get-setup.exe . oTeor @HmedTmId. SourceForge cuemev HemSema LimTemauui(bd
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SIS epLaid, &b Camimu HIbsr &L SimwalnE baisSalD, s ermed MinGW
LD sewflliBILTpiluded il mield tissmsitemeomd. (BZHemeuliLi L meb, LM LFevoT(hid 1 mieueLD)

Ligihlemev 4: OsMbhSSILLL auflpsmmaeflerLig HmielsHmen Siaisasail.

14.5.2.1 Hmieysev

1. Pomingn-getsetup.exe GSMIDUL 505 ST 6wL& Seflé OlFiwaD, NsTaimD &emmd Ggmedr b,

-
Cpen File - Security Warning

==

The publizher could not be verified. Are you sure you want to
run thiz zoftware?

@ Mame: ..Users\THY - 2\Downloads\mingw-wad-install.exe
Publizher: Unknown Publisher
Type: Application
From: C:\Users\THY - 2\Downloads\mingw-wad-install....

Bun ]l Cancel |

Always ask before opening this file

| = This file does not have a valid digital signature that verfies its
publisher. You should only nun software from publishers you trust.
How can | decide what software to nun?

ULt 3

2. Rungg &eflaé blFiied, Neraimn GedsL L grerré@led next OLTSSHmeneor &lerlld OlailiaiD.

i} trstating MinGW-Wos

[E=T—)

Welcome to the MinGW-W64
Intallation!

Y L - W Ll

Welcome to the MinGW-W64 online installer.

uLLD 4

3. Sienwe) Sienlolisemer GMILLIGD GedlsL L) smerrid GHTedT mi.
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Settings
Specify setup settings. ﬁ

Version [8.1.0 =
Architecture |i686 =
Threads | posix »
Exception dwarf =/
Build revision |0 =

| < Back || fiast = Hgancel '|

UL 5

4. MinGW-W64 & fmies, eTeumn smerrsHle s Gsmiymrmid Caimbolshdsald Next

LTS STement defls Ol ILOILD.

Installatlon floder
Select a destination folder where i686-8.1.0-posix-dwarf-rf_v6-rev0 will

be installed.
Setup will install files in the following folder.
In you would like to install i686-8.1.0-posix-dwarf-rt_v6-revO0 in to different

folder, click Browser and select another folder.

Destination folder

C:\Program Files (x86)\mingw-w6-i686-8.1.0-posix-dw

Space available: 96.80 GB
[ Create shortcuts in Start Menu

:l.. !E.Ilt a?‘; Il :E |

uLLD 6
5. BHmeised HomarLd eenr &rEE\hHeasalD

I"'J-

Installation folder
Salect & destinabion folder whare 1686-8.1.0-posn-dwarf-rt_vi-rewd will rl
be installed.

Satup will install files in the following folder.

If you would ke to install i686-8. 1.0-posix-dwarf-rt_vé-revd into & differant
folder, chick Browse and selact another folder.

Dastination folder
CH\Program Files\mingw-wi4\s86-8.1,0-pogax-dwarf-rf_

Space available: 42.77 GB
[#] Create shortcuts in Start Menu

MinGW-Wa4
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6. uUSSTeT 6afll ey 1q STaoTisasILbD Gumgl, &eflé OFiiwaLb.,

Installing Files
Copying i686-8.1.0-posix-dwarf-rt_v6-revO0 files to your computer.

To stop or pause the installation process, click Cancel.

Downloading file...

File: i686-8.1.0-release-posix-dwarf-rt_v6-rev0.7z

ULt 7

7 2miser Senflefluied Gamimmeml STl plleid, 2 SreTons, &hi@ mingwod  LfeTeimd
urensUfed Sismobglemsngl c:\Program Files\mingw-w64

Installing Files
Copying i686-8.1.0-posix-dwarf-rt_v6-rev0 files to your computer.

Click Next to continue the installation.

uLLb 8

8. Gamiymmeniu Hmbal, batch Gamismu & smL Slerfld blFiad Hired fAFwedLbhSSLILIHLD.
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9. Open the folder and double click the batch file. The program will get executed.

(=]
ﬁ.;___.-—-' i Comrageier @ Rasisl (Rl P4 & g Pula (S i rrewguradlel @ @S] £ gurisin ol rel_lll e i -|-..'||“.
Crganas = = T Brum - By 1 g »
(L1}
e — a7 i
P —— e o e il 2okl v, « TR T B " [ §
W (B ey milial o i
s
i il
Hoarn D Basariary frg. B wiewtan
(SIS RS ) TIPL L Y PR .
b
Edpr A sl
Faren
E i Bk

uLLb 10

10 Seopwsliled runssmer smHe@Gafl 2 mHanssiLbn S oL Hafls 0Filig ‘command window”

S mSH6ID.

UL 11

11  euSST6T HiTened &L Lsnar STeTrSSler sufliimas oL (HGL SIS (PIQULLD. Tblsuresfled, &g C++ Blmed

Gumetrm MM Breonss Owmflsefler Hrmevss bemahererg. &b S Lemer &memgd (Run
(PEMEITILILD) 6MLIGSSTEIT [HlTemev LILIeTLI(hGE, C++ Hremev O5TSSG), OFLOLGSS B&Hs CrrsHdled

g++ OBTSLILITENET DisDPSHESLD.

—— — e
- e CAn writemlfemdes 00

Microsoft windows [Version 6.1.7601]
Copyright <c> 2009 Microsoft Corporation. All rights reserved.
c:\>

c:\Program Files <x86>\migw-w64\i686-8.1.0-posix-dwarf-rt_v6-rev0>echo off

[E=mrEy==)

UL 12
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S emevoriy 4
PIPg ufleimss asug Hniesed

(P&60l60 26T Sevoflenfluied pip Bl mieuILIL (heTeTSHIT 6T6dTLIENS 1l Geuewor(hLd.
sy Smiiler pip-eow GuLGHSS GeaueoT(hd, Eemd OlFiil BrissT UL sner

ST (Hh@SMlemLL! Gleurhid Gaueuor(hid, snLIG G T6T GBI LITenS, 6l6vor GLmero G&HMLIL|6mIT IASCWG
LITEmGHIL|L_ 60T E36mettT SSBLILIL LY (HB M6V L (HBLD &L L smemassmen Gausmend HFILLD, &ma
pip HneiaIsNE& Siebeng CbLbGSSSNE WeT 2 NS LGS tlsmerter Geueuor(hid.
pip Bmieuiu’Betenemgd C&nd) 51560

2 miser senfleofluied pip amseTCa HmeLgElLmS Candss, SLLmer g6 (h@SlmiL
oLISSTe sn&Ifli CamiLmrs@ Naaiss Cauemr(hLo,

@Ml : pip Hmeused (emmenil EenevorLiNed OlET(HesLILIL (HeTerg.

LetTeuhHid &L L ememasemenr SHLLemem gmevor(b@&@lemwl LwerL(bhSE pip ulesr L uglienu Hmex
(PIguyLD.,

Python -m pip install -U pip

-U erettugy pip sow! gl Lgllismu GbLi(bhS glaims @mléeSmal.

B A Ao Ui B el e

PIP ugllemu Sinflw:

2 g6 Seofleoflufled pipuflesr L iemL Sinfib G0\ merTer LNeoTauHD &L L ememsmiLl 2 eerflayid:
C:\Users\Your Name\AppData\Local\Programs\Python\Python36-32\Scripts>pip --version
SLLeme Gevor(h@&nlufled OleuerfluT(( Seueur m) G medr mitd:

" [ Wi I et P i

352
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BeuerfluT(h Semmuied Pip uflesr L I6mLI SHTEvoTeOmLD.

Matplotlib Blmie, &p&asemrL &L Lener GImewot(h@&Mlulsd 2 simerflayid,

Python -m pip install -U matplotlib

85 s Lsmer matplotlibsmiu epev mIT608SSH60Hb S LGN me@LD. e maerGeu i mieu L 1 b Smed

LN6dTeuHLD SHlem GSHmedT MILD.

2w Ilalay
clilk

QNG LIL&erfledr LILLq.Wwied

B C\Windows\system32\cmd.exe

smalk
i)

thon~Pyuthan3

2 migs6iT setoflenfludied i mieuliLI” (bheiTer ST @LIL|semer LimFenauliL, list L L ememsmi LL6ITLI(HSSEVMLD.

C:\Users\YourName\AppData\Local\Programs\Python\Python36-32\Scripts>pip list

Bleuerflut (b Hlemmufed 2_rissei sevvflevfiuded i mieutiLI” (beiTerm ST @LIL|es6rl60r LI 1q1L 1m608 SHTeuTL A& ELD.
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