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ve”d-' ‘g'{'rl'nﬁ aPFendeCf aJt—er dthe lact \rc‘llue,}cfefcu_llrL C‘vhﬂw’('

—Fluch: whether o J’O"{Cfb(L/ dlurh ~Ahe clveam.
Each +ime o comma appears between iterme 10 a PY"'“L ctatement,
a Space appears  in ~he ou—fPuE.

-67: ‘ Cre;af“e a 'diie in JDLE and' Cave if afl' aC(A-PLj

X = input (" enler on ioteger) .

Yy = Eo{)q{ (" gnll?r another fnPaﬁq=") . | 0
7 = 04 (1)1+ fn+_(:7) (-
“and 7, g,

PY(N‘( "oum od,‘1 ) * o

@uff_;uh
eoler an lﬁl’e?er: 2.3

Lotec avother inT—eCder [NR

Sum of a3 and 12 ¢ aB

www.FirstRanker.com
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.fﬂ?)th 'Eo.ﬂ%e' Cod wwiv. Rmslﬁan&e@corglenlrd waw. ggdstwgg%

rather -thap Uﬁn(@ QL’mbo\s i ke Qmmlg’ loraces. wWithout exbra c"fmlgdg'

Pm%rams A¥e  caster —p read. _aAlso, rnorgn'{—a{(m Cfeﬂfh] td'en(—-d\es

which bloek od code o claterment Eefcmﬁs to. OF cource, code blocte
o consick d(f smcoh Ckatemnents , too. tthen one i new T pydhon,
:‘dQn&qﬁm May comes ot @ £w«f’ﬁ'sc.

P‘{‘H\cm C{oes not s‘uf;/)od- fwaces vpo lnC(tcaF'e, blocks Oj Cer

L ) (f‘“ clocc ¢, Junchm) c(e(fmu‘ticmc oY ‘flow conkvol  Blocks aal codes are

deﬁol'e'of foL’ (ine t'nc[eni—duficm.

E?:f- iJ» True :
prine (e )

—

[ SyrtazEnor e

elee

print ("ralge’)

@ea:(zecj«l an irclcrﬂc(\

Eag:2 block
r? idr True: u
-—OK
® print ( “True ") =
elee :

p me-("{:a e ")

www.FirstRanker.com
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{
s
5
l
|
B
|
5
|

1 R
li‘

C.‘.
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!l Firstranker's choice

www.FirstRanker.com www.FirstRanker.com
1. 'TL’PE,S‘ ) Operzm;oes
AND Expeess;ous

Booleans

x TL[[MS - Inf'ec}ers ,s-h'mcﬁs,

. tor <,
-x CJPera-{'ov'g‘ _ Avithmetic OPGTQ

' eyotors
— (O m’)a'ﬂ‘SO‘ﬂ (Ee!a’hmi)o}:

Tov<
— A ggfﬁ@nmenk opera

ical opera’rOT <

— Loca

. tors
— Bitwice OFe(a

tors
s Mewhership Ope¥®

5 Telentity operators:

alua tions
—* Eac{;'ress:m)s ana orc(ef od e valu

+* (entrol quow - fqt' Qlf—da(f—el.cc’, (fov, whtle ,

byealk , conlinue ,Fasg.

www.FirstRanker.com



FI l”Erlsl:rsaEgrascré( EUIT'I PERAT 0 E & Ex O
D_qu t’-lP__: ‘ www! FlrstRan er.co P\ﬁ\ﬁ\ﬁ%l?ﬁﬁanker com
Pq*{'hcm Aala G_‘Peg ave :
L. Nuenbecs
2. Rooleans
3. sH:ncig. ‘
' Numbers : A
Python  bas L+ bailt-in, nufneric dala tﬁpe,s:
. Inﬁcéers e ‘ '
. 2. LcmcG» in\-gTrs
2. plooj;mcq poiot ‘nu'm\oers‘
. .Imacaman(r numbers.
constant j_”_{—E‘fPIEE‘iJE‘_GP
(234, — 2%, O Normal i”k‘gc(&rs CC,LG(EF).
/9999999 999999L bongr ‘mkﬁ?fs (uolimifed size )
. (.23, 2. 14he-10, HE2I0, |
@ ol vdpet o - ' ELoo_tmch— Po‘aﬂ‘” Cc Aoub(es)
ort1 , 0xHf | Octal and Hex conslants.
S+, 304140/, 37 o Complex number constants

IrﬂzTI @C U‘faaf"”CT'“Pm'nE constants :—

Jnfeﬁers are i tten a¢ a grLr,n gf decimal cﬁcﬁ

F[Gafim’[b-lpoinf numbers have an eméed‘c(e.cf c{ef,unaf Pomé aff//)'f

an OpEiowC Siﬂnwf ex‘Donenf :‘m[rod‘ucecf Btd' an e or E. _T/’ Lo

\
\

‘w;n‘fé' a__mumber with a clecimal Pomf or ex)panenf ’ th%an

L wwaFiIFSERANkercOM e




e O A R e e e |

ystRanker

%, [061 - Omf object d £i
F stanke s cho ana  cges (catin otn
prime ' | www FlrstRank r.com - www.FikstRanker onP t

(not Mf'e?fea’) math when itx tsed in an e:c/)mssran."‘fﬁe el ec
dor wri('(ncr (floahn?—{:omb numbers are -fhe Same as with C.

PL/-FF»on numberg 7&!: a¢ much P-reas.m a¢ —fhe C camPJer ‘

wsed 4y build pe python inferpreter gives o (ongs and

doubles. op —the Other hand lf an [nh,c]er constant end w#hi

an 1 or L, li’ becomes a PLI.H:)On (W[ infcgief C'ﬂOf’ ‘EO be

Cm’[fu‘s"-‘{ w"#l': a ¢ lm?) and can ?mw ac [af?-e, ac needed

Hexadeccmal and petal conctants :

The ~vuleg Gfor w.ﬂl_m? ﬁemac{eCcma/ ( base t6) and Ocﬁu,ﬂ

(base &) m{-e?ers are —he came os in CF octal conctank start

with a (aac&n7 2erp(0) , and hgxad‘eama.g Slart with’ a eac{ni,

Ox or (OX. ]

Lcm?' Cnhcier.s i ! , i ‘
Mow d‘DY Somefﬁ:r)ﬁ more oxolic i hever a look a lmt? m[-eﬁers

in aclion. when an cm[eﬁe%’ conctant end'f with an L {(of Lewercoce

| ‘ (
j), PL{'H"-O’H. CVE&.[ES a, lmv iﬂTQ?CY, w‘uch can be d'fbf‘f'a'filr,f i?:

S>> 9999999999999999999999994799 + |
Dver(f(o'w Esvor ! ?nfeier Liferal -fop (af?ﬂ-

>33 4999999999999999999999999L+ 1

!,_000.000_00000000000000000OOOL

ngp_fgx ﬂumbers

Pt/‘Hw’n COﬂﬂ/DleM CO‘ncf’anTLs are wn‘Hen as 'reaf-[)afk’“nfmgina
nf pan’.— anc{ —ferm.naFéc/ with a J or T. Inhma{l‘/’"”‘“f ave

LmF fetmen e o¢ a Y _or(f {ooaﬁn? Pomf- numbers , but J
www.FirstRanker.com i




2 RirstRankerecom perorn complex math when apphied =@

l Firstranker's choice

www.FirstRanker.com www.FirstRanker.com
COmF[er nurbers.

>>> 4j* 4T
(=1 +0§)
>>> 244j%3
(a+33)
>>>(2+1})*3

(&+2) )

Attribute ‘Descripéizm

< number num
[ num.real Peal ca-szmenf OJ Ccrm/')[e .

num-fma?’ Imaﬁinary cmmef Qf cmflex yiumbe r ngm

nt.tm.cm/'uaafei')ﬁdams Ccrr'n/plcx Con/u%at"i cﬁL num.

9. Boolean :

® Tﬁuf have a conctant value OﬂL cither True or False.

* Booleans are Subclassed (from integert but  canpot Hhem
-selves ke dfwﬁ%er dewived.

% Pecall —hat pal-fhcm obd'acé tz_iP,‘ca_(‘,Lf_ have a Booleap Fale
Velue 0’17'{ any  numeric 2ero or 'emff«']: cet.

+ Alco, (’& uced in an ardthmelic context Bovlean Values True
and falee will 4ake on Jher numerie a?/u.wafenk OﬂL 1 and 0

« Mock O‘f —the chandard libravcf and built-in Bovlean GLunLHcms

—that Preuiouslzr rejrurncc/. in%e?er; w;[l now retam Bdnfeans,

+ Al PL"‘“\UYI Obd'tcf's ,'Lave an ml'tevcm'— True or ﬁa{u Value.

www.FirstRanker.com =i , e o e g
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A" ifstra ‘hoice www.FirstRanker.com

>>> pool (1)

True

>y > bool (0)

Falce

>s> bool (‘1)

True

>s> bool ('0')

True

S5 bOoLQEJ)
False
‘# usm? Bov(‘eahs numeru"ccditf,
>>> (foo = U2
3> bar:dm){l()p
55> bar
True
S Prfnt bar +100
(01
sss prink 7.8 1 bar
Tvue
SY s Pwnb' ‘r-d ' /- bar
1

www.FirstRanker.com
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>J1:\'rtfbcﬁmk6r ﬁhn@a@“‘-"?uoug Cet Chavackters rFPn:ser)[re in
er.com www.FirstRanker.com

WWW. FlrstRa

—+he %uotahm roay ke . PL\"\'hoﬂ allowe &0‘1 cither Foirg od' Qima.\e

or clouble ﬁuorﬂ" Subsets ‘O\' Qlcr\‘nods con be taken US\'BCG —Jhe

S[ice OFE“'Q%'{ ([J and []) with indexecs SEOTHF\:G» o_t‘ 0 yt'ﬁ dhe

baainmnc(]« ob_ e Sjrrmcd & cuorLt‘nc(] o D woo_J 6(01‘0—& ak -1 bhe

ef’d-"rke P\ug () S‘iah‘ e b Q\—%@m? concale nation OFem+or
; |

'Qﬁd .__‘h& G.C‘l‘.efl‘SI( C.K.) g _\he_ \'e\ﬁc:tl‘.l}_cﬂ OFGTOJ’O’(.

23> ¢ ='aaaaaaaa bbbb ccct dddd ece fLFF |

>%> ¢
laaaaaaaa ‘bbllob ceee dddd eéé!l(ﬁhﬁf’

D> sk “Lello \b\lorld e

priot ( cbr)

pri ot (st ] LOJ) ,
print (8“[1 GJ)
ou_t;'Pth
@ Hello wo-rtcl'

H

o
UPcfo:tmc(] SH(‘NF :

tjou can ! UFdaf"‘

" oo ceoucﬂinck sjrrm? bca, (re) as(.‘%mr(y o
4o another S’H"r’cd- The new \olue can be 're[ahcf 4o

[T A;Heren!- _ﬂmv? all |

Vaviable

t b Prewouf alue oY +o a COMP’et’

-—FoﬁaH‘ucr.

www.FirstRanker.com
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Ty a Firsgranegrs ehpice o orld,{fbvw.Fir\:stRan ker.com

7'; vari[ te] + 'pt,-#horn’

print v Updaf'ed S’rﬂlxa i
OU.{“PUJT 4

Es cape ¢ haractevs :

www.FirstRanker.com

Upc(a'fed Sh:‘nﬁ t Hello python.

HBn escape cﬁrar'ac}e’r' ?afi enl-eroe'f?_cf; in a .Cinca,e iLuoﬁlecf‘ ac

well ac double q‘uol’ed\ Slf?ﬂcrﬁ- Fol(owmca, table v a lick oi eEtape,

or nm-,;rinlrab\e charactere —lhat can 'be.refres'en‘lec’ wi b backslach

notabion .
A
Backslach Hexvadeeimal pescription 4
notation ¢ hav. acker
\a OJH;OL Bell or alert
\b Ox 08 | BOCEsPacc; ‘
\e Ox1b Eccape
\$ ox0c FO»rm'Feec[
e 0% 0 Newlipe
Octal notalion, wheve N ¢
\npnn N o (
in —he rancla 0-1
\v 0+ 0d Carr(‘ac&e retiurn
& )
\¢g 0x20 PO sniils e Yo bt
“Tab |
\& 0% 09 , |
\v 0%0b Vertical tab |
o) C"Lovd-cf‘?r ‘)C
\ %
‘, \ ' ngadﬁdmal not“o-.tiﬁmwf’ﬁéfc
¥nn | .
n s in Jdhe ron?e‘O-%
a"'a or A'F
) www.FirstRanker{com ]




=1 2 EirstRanker.com | . |

As Operators : |
nsprﬂ”nk P:.eEI"r& . 7D www.FirstRanker.com www.FirstRanker.com
Ascume s-{-rn”“‘/ Varcable a holde ‘Hello' and Variable b holds

QPL{'H‘O'D ' ) '-”'Wﬂ :
Opevator Desc'r.'f;‘ria’n E:r_ample
-+ cencatention — Adde valuees o a+b - -
w(.” 7@&( ?cve
either Side [ﬂ, “4he OPerCL"Of‘ Letlo Pc’+hoﬂ

* Ee)odi'éicm_ Creales new Shrrrﬁt a*s will “ﬂ“’e
cmceﬁenah‘mﬁ mulbiple COpies | 0 0 Hello

Od‘ 4bhe Come S{-r:'nﬁ

Zeﬂ?e Q[c‘c‘,é _.‘ C‘jivéf —I—he C})Oracfé_ﬂ OL'J wi” CJ;V@ ¢
drom —the TWQ‘ mnﬁe—:COC‘ﬁ.x
[+] Eamae s'l(ceg@.ii'ves —fhe Charaq! aL“‘-’-J will ‘(TV@ ot

—Eere Ulrom “he qiven vonge:

N tn -‘Me’mb‘er:f'\tr —Peturne Hrue i} a
| H 0 oa wll ﬂ‘.ve 1

character eoxicle ¢n . dhe qiver

c &-Fr«'n.cay-;

not io Member_cHlF—Eemms Jrue id' a M not in a vl cd;vg

chavacter doec not excict indhe | 4

“?wen _Shm?'

&En’ncdr formaHinz‘r Of)emjrof:
One 00L P"H’m‘* coolect jeaﬁ;rer ic the xhrm? d'ormat-

OPe.rcdof o Thes Olbera#of ic  untgue o Hrm?s end makes up

dm ~the pack oj hav-‘n? lfuncﬁ‘m’) J'roﬂn (a Fr.‘ofg‘( ) F‘WIV'

www.FirstRanker.com
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N filsucpsiers chg e le s, ood. aeighe i, i gl e )

Outf;uf-‘ My name is zara and wei?h" & I(?!

g IS

Format | Convers; o |

Stlmbof g
*/ | " Characler

e qurin(('] conversion | via SHC) priov o d»orm{’ﬁn? |
A S;aned\ decimal th—é_aer

/. d S'i(‘dr\e_d‘ decimal inlbeﬁer

/. uns:‘aned Aecimal mf?acr (1
/-0 OC['CLl inl—e(ac'r

xS " hexadeumal Cn‘-e(aef ( lowercoce Leters)

7. X hexadecimal in!-e?e'r (upper cose (eHuc>

1: e ex[ponenha.f notation Cwith [owe'rcase‘c‘)

/ F—’X[)Unenl-«'&l notation (with UPPERCote ‘E7)

g e

. £ —“oﬂin? »pm‘nk real numberf C

‘-;lF\e Shmf'er‘r ol I f and 1. ¢

the shorlee ob 4R and iE.

www.FirstRanker.com
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R Fir,straﬁlsﬁﬁbshﬂitfi run%fmﬁéﬁan ker.com www.FirstRanker.com

X - arcdument CPCCc&ie&‘ widib or [precicion

- Lejt Jmif&ica’t{m}

-+ di_crptao_’ +he s\‘an

S leave a blank Srace Be.fowe a Posihve number
=H add dbe octal Lw‘dmc(i ;,gm(‘o') or hexadeamal

Le‘l\?‘l“"z/ “Ox| or T O% " c’eFenc{inﬁ on whether ‘¥

ay (x were UQCC".

5 |
0 Pad from (z(fk with Zeros (im’l—eqc{ Dfﬁpace:)

7 .0 leavee ybsu with a Single literalty’
. 7 ’

(var) MQFFiOCd \rawabze\[dnh‘oﬂm/ dr?umenh’ )

| |

1

S‘“lﬂ(( Mtﬁ?\oc{c:
I Co.]D ibatize ( ) Ca,rlt’a—LlleS (fnrg{' [Q'H‘er OJ _('HmT,

& S35 et = “hellyg ato alt’
’ - | oty |

s3> sk Co*ni{"o,lizac ) .

‘“Uello 4o all’

Ny
2- endewith():
endgwith C.S(,L.‘rf#.x, baﬂrco 5 end :(ahCQ-Hﬁ'D?) )
ety = "dbig g Shﬂ?aﬂ e.;cth\t \Aow"\l ) y
S“*W"“ = " tow 111 \;\:
print err endscoidh Ceofliv) s

Prmt s'rc.enéswwh CSU(Wix ) 20 )5

gum(x T g T ' -
——— . - . = i - L

www.FirstRanker.com
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§ T vth (( Sutbix, 2, '
Firstranker's fen ( W V\’/':.Fir?stlg‘a)nker.com " www.FirstRanker.com

print oty. p_nc\sm;.Lh CSuHrix » 2, 6

OLL\‘Put ' True

True
True

Falge
8. Find () :
—find (<tr, ;DETO erd =len(:+mza-))
She 4 = Mhie ﬂ{_{“(»ﬁn? e,LamPle,.-- wowl! s
e = Y vam™; | (
print ¢hra. &md Cotr )
print ¢tvrd find (edra, 100

print sty ‘iqnd (ctr2,40);

Out—Put : (% el -1

4. csalnum ¢y @ Tt checke whether —he Sl‘“‘f‘in? consiste 0& a[Phoh
| ' 1| | | - |
| ) | i | Iy

—umenric choimdt?'f&.‘}
Str = Y thic 2009 " ; #NosPac.e in hit 5‘47..'0%‘.“
pvint gtr. cealnum () ;

Sty = “Fhie in Hr.‘nﬁ e:cam/ple-.. wow!!!

print  cbr. icalpum( );

GQ&PU-(T,‘ True Fealee! |
. [xdeﬁabc Y ¢ Checke Hwhe-“jev ke S"r}':nﬁ' consiste cz/' dec?;ff cmf\f
CEr = “1234y56" ; |

pYint gt c‘sc(ccixbc ) )

al 1l
ald =

T 1T J"'rnn7 ex‘,amlDl'G--- Wow 1’7 ;
www.FirstRanker.com
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{o.

[ ]
jll FFh!'SE‘ 4% 5(hﬂ€§r"£0m’e—m“ atl the case —baced characters

www.FirstRanker.com

www.FirstRanker.com
Cletters) o) =Ihe £fring are wuppercace .
7 PP

Str= gl 25 STRING EXAMPLE .. wow ! ",

Print by cs:uPFe,rc) v

Ou{-lmt— D Tyue Calge

j’omc y - Relarns a «S‘HTO? in wohich “he &‘HaocJ elern ends odr

Secluence have been ‘f‘m‘,necf b(/. gbrﬁe;;arafo*r.
Str = Y _ "

eq= (‘a”."b" "¢ ")

pYint str. d‘am (“ﬁ) )

au.bloub: a-pb ¢

. lenc ) : Peturns ”‘“m lencdwtb o([ Jhe d--{mgr,

‘ 1]
Str = “thig ¢s st—nn? excample ... woeo !

prinot Lf_naﬁw o dhe an‘néot: ", len(sEn)

?\ OUJ:PU,L* ;

re.

mea’*h odr ~the ﬂrm?: 32

lower () : Returne a COF‘—[ Oa’ be “ﬂmf in whieh all cace_bated

chavacters have been (owercasecj‘-

Sty = “THIS 1§ STRING EXAMPLE .- Wow )7

PY{‘OL’ Sty {GUJCTC )

0 ul’/)u(':

—-fhus €& g{r;n? e,)camlolc o Wow 1))

www.FirstRanker.com



" »>FirstRanker.com

Firstranker's cholce . :
Ouf:P,_Le ! True www.FirstRanker.com www.FirstRanker.com

Falce
6. islower( ) : checks whether all —he cage. baced chovacker (lefers)

o{}- —the ef:n‘n? are lowercase.

_ . "
Str = THIS i Qh’rn? ea:om,o!e... wow !l

priot Ctr. iclower ¢ ) ;
Str = "—-”\l“&l (e :S'l"‘f(r‘?' 'ﬁ'l”-ﬂmP'e--- wow !!! "
P¥inl- Ly, <loew ev( )

Gufput o Falge

(
“Tyue
T i8space( ) : checks wh;e#,er —{he S{'rin? comsicts tr whiTEJFOCE'
Ser=o v, |
ot ¢ty L‘s_clbaceC b
CEr = “rhie o gqlﬂr,(@i exam};le_.. 'wovw ey
Priot ¢tr., CcsPacec )
OLL&PULE: (
True |
Falce.
E. cetitler )‘ :

Sty = “—hic ¢ S'fﬂ‘ma Exar‘nf)fe’ owow !
priot &tr.ictible ()

Str="Thie e &‘«Lrim[f examrle owow M
print cty. igtitle () ;

output: Tyue

Lalce.

www.FirstRanker.com
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l-jlrﬂ&a@%ﬁr(s)thm@e.ﬁzms wovw . FptRasker-ten g#rfn?NV\M»FiC@f‘Rahkeﬂtom"a“

have been SEYI’PP&C’ &rom —Jhe Eeainn;ﬂﬁ OJ' "’hé g-}f,'nc[ (dedaul‘ﬁ' whiﬁe
Ttpace CACl'fOC*fers). |

- .‘ * "
SEr = "_thee ot S"hﬁna e[am)ole-..w()w?.'! )

pPEiot oty _'Ishrff:( )

Str -

|

"essegsee Abhis i &‘+rilnﬁ emam}a’e,..wow!.’.’183?5’8‘893 "
" PYint oty .I&l-viP ('g") : ‘ |
DLlchL;lr Pothig (s S"m‘na emm})\e oW

€
&, |

thie s sbﬁnc& emmP\e---wou}-'-'f £8868e8e

G- max( ) : Leturns —the mMmax achabeticaf Cho;rad'er J,ra—m Ahe
lb &Hf(‘?. gij.

cty = “dhig i rgb,“cﬂ' al" “’Tif)c&, \‘gmmPle owow N7

fa "Pﬁrint‘ = ""Max characther : ”?L Mai‘(r%r);
: N . \ i | , | \‘ ) A
&ty =M dhie o @ U—rma émrnf;\e ewoew NN

print “Max charaeler @ " 4 max(etr)

OoLkPLLb:
Max Ctharacfer : Y

Max character: ¥

'.5" in (Vi Relirne dhe mio a\FhabeTica': c%amc\?r &—rmm the

)

‘S'{*ru‘n? Ctr. ‘ e

Str = “Jhic - (¢ -real éc%-r.'n7 meamp’e.n upnco !!!

print “Min Chavacley : "+ minletvy)s

L www.FirstRanker.com
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» FirstRanker.com e

Fnrs ranker's cHoice € -

L]
ctoow !
www.HifstRanker! com www.FirstRanker.com

PYint “Min chavactir : "4 mip Cedr)
OLLI'PLLF:
Min Choracter: !

Min tharoctes @ !
(5. F{FlaceC): Beltra: a copy Of he Q‘H‘,-n? in which he

Occurences O!r old have been relalaceo‘ with new, OPH‘?“OHV

Yesfr.‘cl-mci —{he pumber cy re,)[ocemenF +p Max.

SEr= v ypie re c%w‘n?/ era'rh/)’e owow 1) dhic i reaff(i .('fr(‘nﬁt’.

print &‘H.re,oiau C‘c‘: ", Cwaet) |

Priot oty replace ( ", Ywas ", 3)

ouff)ut" thwas  woe Chﬁ'ﬂﬁ fxamp’e-r- wow!!! Hhwas wacs Y‘ea”y _Co‘r.-nﬁ

tTheways CUON' <t n?/ ‘?’&QMPIC wow”’—nﬁwal g Ted”y -C;‘Ttn?
“‘H’PCJ QLfUm a CCJ/DL/ af —H—;e &’H‘mﬁv in whieh all CAarc

ha\ff bger) g-{—nf/)gcﬁ J.‘-o-m -—lhe encﬂ ko —H)é E?Lﬂﬂﬁ CC(GJQ(‘_U.{‘
‘—Ut’"h’..(’/oaw cfxaraderc) : | (
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&P(('b (cbr=" "y )y num =g&r.-na.coune (__gf-r))‘
Retuyn a lict DJ all he worde tn Jhe £+r"n?, using oty
at e &ef:ma#m (:'p[cﬁ on all wfu'/‘ax/;are id left U”ffui/"ﬂd),
OPHMC‘“? lc’mf{-(n7 —he numbes 00} ﬂplef} 4o num, |

€tr = " line 1 —abedef \n _Lmel_agc \n lioe 4 —abed ™

Print gtr.sFMC);
(DYl'nt_. &‘ff--.fFLf{f,(‘ »’ 1);
CJLLfPut: [_‘L‘meai-‘pbcdeﬁ’, ‘ng r-abe ‘meu_abcc{j

t,. '
[‘tinen ~abcdef ', “Inline2~abe \p Line - Clb(.dj

|

9. &wa_‘pca.ceC): o

Str - “"{hf‘S' ¢ &\713707 enam{p!e S U.')OMJ”:'”;

print &Ltr. Wapcace ()
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T/’lzse O/be-raf’ors Cmn/;qre —H,e Values on ecther s es cf

“(ﬁem and' C{CCLC{Z -—FBQ vyelation omgnc[ -—/hem "ffw_f./ are aleo

called

Assume

Qefa'f'ona( OPeva-f'o-rs

Variables a & 1o g b in

20

|

Ope rolor

Deccert P"’fon

Emrﬂfa’e.

——
——

Id» —+the valuec o&» ~lwo OPe'ronc‘s
e_ﬁ/uo_[,l—fhen —the condition

becomes ~frue . '

:Ldg \(o.\ue»g oa, “wo OJ‘)ETOOCJS are

po b ecl/uo.? , —bhen condibion

becomes —true.

{:L{f- Vatu&.g. ol' —@o O{;eranc[s are

not equal ,—Hheo Ccmclt-\rcoﬁ beco

-me —true.

af Hhe value o*—ledl: ;DPe'r‘anC\ s
qreater han be valos af vight
oPemnd  —hen condilion become
~trae . .

:_r}— —the \vvalue oj* lerk O_Fgmna ts
less —than —the value odf rt‘ilht
OPEVC’”C\ ; Ahen condition
becomee —frae

= “be  value Cd» le(lf‘: _OPeer\ ts

(a

(o= £) s Free.

b) ts not true,

"

vCa4>5> 'n hrae | Thig

(a>b)is rot e

e gimilar 4o 1= O.Fera}or.

(

(dé b) s '&:Y‘u&.

Cﬂ>=b) ir drue.
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O[Dev‘oj&w Descr:[slk;ﬂ Emmplr.
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c\ A b) a—c—b' who ¢
OPe\’cm Q —\-o ['QG\— S‘.c\e O‘)eroh . d’
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Mukt?[)ltf ,
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not Uced o veverce -Jhe )o?/icd.-r Not (a and b) t
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NOT ( P dﬂ -
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Ptr-I-hcn oFem'f‘or.c' P'recccfence :

dmm hi aﬂvm’ Ibrecef{“’“

k
f

t0  loewest .

Ok;;zrafar Descripion.
L3S Ex[:»omm!.a.toﬂ (YO‘“ 'h’ "”"‘ FO“’”)
S Complemen(—. Unavy plus anc_f rinus (method

nanne & Joﬂr‘ _Jhe last “wo are +@, and - @)
® xSl ] Mutt;Plt{, divide ; modulo and t{f(ocw divisian

il — I Addu{-(cm anc/ £ub+racticm
> << Eccdht g Lequ- bitwice SHL&'(,‘. | o
& Bitwice “-AND
o “ -B—.i—{-misc exctusive ‘oe’ and re?ufaf ‘or ",
L=2<y>= Comparisian o]o@ra#orrs.
& == 1=

(S te rotb

in notcn

not oOr ancf

.AQSicdnmcnk- C:Fc:fa('ors-

‘Ic{eﬁl_t t_L{ OPE@O.Q‘OTS

M e_mberShF @Percd‘()'(s‘

e ———

Lo%e‘co.f ‘oPera*Oﬂ-

eq:

OParafor Frececfence a(H»ecf’i how an expressiop s evalualed.

X =74+3%2 ; here vy i¢ Qggicdned 12, Pot 20 because OPemjbv

* bhae hi%hege Frece:fence ~than +, So 1t ”lmb roulbiplies 3%y and

thep adds 1. Here, OPeraForc with —he Puﬂhest- Pvecec‘ence app ea¥

at ~Ihe ‘h’)P o{; Jhe -tab“vw Flrs
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id': It QXCCLLIE.( O-n(L’ “"’fﬂ. __[he Cmdt-,»(o‘n e -<' yue oY &‘IC
\ | l ‘ L k |
Synten: r'(f condition : ot 9 - he blot

é gemt !

Sttt 2

print Yo g, a v

outpubi @t 1o

L‘qL-—el(‘f_e{Tcey;.— |
Syntax t'ﬂﬁ ccmcﬂi‘Jm“Crln :
Stmt X, |
‘ efs{/f Condition !

Stmt ¥,

elge

Semt %g

é?: a=(p
L:-20
"r o>
Pffnt Ya E“:d toe
eled och:
Prrn% “b oA b\il "o '
elee :

print ,“ both are ea[u‘o,l "
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S . DATA STRUCTURES

—* Ligte - (_‘)Fera{‘u‘o‘ns

slec,zncr :

Me—fhod.c
% 'TuF!eS
x  celt
v] *  Dictiomaries

¥ QQC}LLEDCE’S

i c-omFrebensia’DS .
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Ligts :

re

Lislt are PLwacn‘A most [ffexable ordered collection oé_>d'ec{~
‘[_tfP"' Unlike Shmvs , listc con contain am,- Sort o(f Obd'ecf'.
Numbenrs , S‘rrin?g , even Olhey licke. pithen lists do —ihe work qf
Mo st o‘f —Jbe cotlection data styvuctures ¢fou rmcahb have o )m/:lemen‘c
mOhucd[(f‘ to lowey-level {anﬂuaza,eg tuch ac C.J‘ﬁ i Lerhe Ow‘gcme
ot —+theiy main Perevf-lég, pytbaen Z:skc aye :

.Orcferecf CO”ecf’ibT\_'O(r ar&,,-{—asaw_l Ob(‘¢C£’5f

] ‘ lect
From a- Utunal—icmaf\ View , ligks are dust- a j)lace +o co

Other OE‘}&CfS , §0 you cap +yeat —them as a ﬁmuF-Lﬂ'&! also

deqbfp_e a \(ed‘t——-l-o—ﬁ'ah&_ Fose{-io-na_l O"C_!”mc(f o/ dhe iteme In Fhe

bolict .

Accecced Ec_/ oﬁ:a&:

Just as with shrn?s, tjoud cah d»e_hh a Cormftmeni obfed auf

Odr a lict b incfeaan'? —fhe Llict o6m J‘F\g.bb&eCf}l OM&&E‘. Since

% r and

ticke ave ordered, You can aleo do Luch -Hacke A€ dic"“fd

concentyation .

\fd Yi ab!e (Gﬂﬁ‘”') . AE""QTOCJQI\&OUS s arbi"ra'fl-[Llr ne‘c’-ab ’C.‘

Untlike Shmﬁf; licte cap ca,rouu and <hrink in Placeg4hetl're
Variable (en%’%), and maLl contain Om., Cort 0& OEJECb’ nOEJ'U“
one - Chavact ey cl—fimﬁs ("—”\eLI‘rG’ l’)e#em?ﬁneous). RBe cauce lick can
contain  obhey ComPfe;r obd'ec/(x, licke alco &L/;Fo,,f ar{,.,kran/

n“’se”’fd: you can  create licts OJ, lécke o(f licke ,@and 50 on .
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' t ads an
In Joce, Cequence oFerahrmg wotk -lhe Eame oD Ligle

St‘rm?S- On he other hand , becauce [icts are ‘mutuclle , Hhey
aleo tupport o-Hn;r OPeroia'oT)&' Q-H:'ncas don't , Such 09 ((¢fg‘[€o-n,lnc(ex
ﬂﬁffanmm& , and me%od#.
-Arrcu_is OJ obd‘ec,F che.renu: :

erepces

Tecﬁmim_fk[ ) PL[:—”#UT) licte contain 2ero, Or mMore 're({

ccte might
-to O"H"ﬂr’ O%Jacl‘,g. ,'_T_&f L{O’UQVC ,CJ.Q(ZCI a Lan?ua?g‘fucf\ ats C, lisle m ﬁ

Yernind L{UUF‘Od' arrau¢ of Foin’fcrs.ﬁeh’_hm? & dr,em (from ¢ Pq%ah

lieke ;g ‘abeut ac d—ast—"as t‘ndexin? a ¢ arreds vn d’a"f'_’ Lisfe
‘“0“‘1 are C'arrar./c incicle +he Pq%hmﬂ ianrPre'f‘er. Use The g“l,u‘:“"

brackels Vlov E(Ecin? afm? cwith —the maﬁ”. or indeces 4o obkoun
Value Quailaple at ~that indlex. |
6?: ;L-;f 1 = [’pkufs‘ws’, Lchem;g&cj ' rlﬁO/'T, gaoa] :

[[‘.CL—)_;LI,?-;{)).U,S,G, 1] |

print * [ict [o] i ", Lictsfo]

P‘f.':m-‘ “ US&';\[_,:;;jI L[]
| 00&{)-&‘;: |
| Lecks[o] : PhL,;-f;c
Lesk 2 [1:5] ! [1,‘3‘,4, Fi]
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We can upda(‘e. Simafe ov MLJHP!e elements c&l lists

. 1
lcgt :[ P’\t{Si‘CS " (CF‘)UTN'E"‘T(/, v 1997, lOOOJ;

. o
PEnE " value ayvailable at indeg 2:"

Priot lece[a] s
Lest [2] = abol ;
print “New valtue available at tndlex 2"

pPrint  teet [a]s

@

@

f
!

\

[ OU-PFLL{'.‘ value availabe at indey 2 - '
(991

New value ovailable at t'nJex L

ROOI.

Delgtzn7 Lict Elements:

Uce he del gi—afﬁmenf’—‘fco delete elemente -

) . ) 0 .
eq:  lists = [‘physies ) (Chemicpry s 1997 200 j

print lect 25

det Let1[2]5

print “A‘fhzr de(c’&‘n?/ value at indey o:"

print lest 2 5,
0“'{?"’6'-' ['P{ulsfu " 'CAem:‘grlﬂ/ ", 1eat, lﬂUOJ
-A}Ter de[eiingf value At nder 2.

[l PHL{&‘C—C ',‘clumr:xln/‘ y 1000]
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python Ex_loressn‘dn & Pesults
(tn([(-ﬁ,aj) 3
[h2ali[u % 6] [;,z,s,u,a,sJ

’ ’ ¢ ’
[wil’, “hil, “wil, Hr!]

['hit’]* W

True
3 n[ne3] "
~ ~ 3
(fmr % D [_l,z.ajiprmti te
Jn_c_fi_a_nfnc' ) 8[1'u‘rwf-' | ‘ C

L = L‘s‘oam’, tS‘Dam', tSPAM!’J

Py+ben EX{Drero'n peculte
LLa] tepam 1’
‘Spam’
L[] P

L LI!J ['g[pam e ‘SPF\M',’J

@LLEH'—- n LL'.C" pup,c'tl‘o'ng ’ ‘ (

[. lent ) : —The method lenc) -relurpe -the ALmbeT c#efemcn‘ff

in —the Llick,
LI § ¢ LN bc_l
Leet= 1, Licz = [rJ.E , Leyz, fizam ’J L [_456 ) ‘a J
el , { -
print " Firgk Lict [en?-lh c" ) len ((Lisk 1)

., "” . 1 :
print "Second Lk lenatb i, lenClict )

DLL’(PLL’H Firek Lick [enﬁnq) 3

<§€CDT)C/ L('K'{- {Eh?"th 1,
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lick &, Ligk2 = [128, ‘xqa’, “2ara’, tabe' ] [uee ]

Print “ Max vealue element * ' max (Lt 1) 5

pPrint " Max value element : ", max (Lt 1)

Oubput: pax value element i zaro

Mar valuwe olement-: 7100,

3. Mint): he method wmint) refurnt -he elements ,rrano the

@ st tordh i nimum  Valtue. J
Vot B a]‘,):c,uga, 100 , 00

Lic €1 4icka = Lll& ey abe , "lara

b1tk =

; v al Lest L) 3
Pfr‘ﬁ’( v Narn value Clement @ men( L

" woin (Lick 2) 5

Pﬁnl—“ Matn Ualue Element::

OU-‘-'PU/{': Min vedlue clement ¢ 183

min value ¢lement 00

:ll FirstRan er .com
A FiG dnket's ch thoc max yeturns Ahe elemenk fvormn Hhe
www.FirstRanker.com www.FirstRanker.com
Lesk with meximum value.
5

u"l CLFFQDCI( J.' 'Hw_’, mé%hod aPF&.l)C‘C) GPPGHCES @ PQQS 65{ C)/:JJ
A G

b H -
S 1Nt e%fSh'“‘a \igt

;e '
s t 1 Lara
alick = ['13 {& !

)

p A

tabe ’:]3

N (@

alest-- aPP'en'd. C;oo q) :

print L‘U[)do.f'e les 7, a Lﬂgf:’;'

au‘ﬁPu& :
UFJQT,; List e [123 ! u{l" toara’, l_a/;c . a00‘1\7

k,‘ \ b ~ www,FirstRanker.com . . , m




: a1 firstRanker.com

et {chotcdh e melhod

\ unt . hoto Mane
www.Firs?lg'(:l'l#keg.cJ:or"ﬁeh e W\evevL.’Fri)#stlﬂnker.com /

vtems Obje Oceure o lict
] \ q \ Vo 1 .
o (_l'.&'l.’:[_l)&', xy2', 2ara, ‘abe, 123 (;
priot " count (for 3 ", alick. counk(ia3)

0”-!:-{;‘-’“?" count d'of (23 & 2

6. Extend (): The melhod extendt ) ap/:cndf ~he contents o‘f»
A
feq 4o Lock,

1 ) .
clect = [113, ‘xyz’ ‘2ara’, tabe ’, r;s],

(
blick- = [ 2009, 'manni’ ]
alistoectend (blict) " ,
Print (" txténcded Li&tf:':a{;g{—;
outpul: cytepded lect : [122, Coy7 " Lzare’, abe 123, 1"00”/,
“rnann; * ]
E 1. index (): The method inder( ) vefums Jhe loweck "”d”(
t

| (N —fhe Lict FHhat Ok ctpp ears.
alibt - Luz, lujz’, ‘2 ava "abc'];
print “Indes dof wyz :” plick. inder (ILC)E,JS |
C')LL{"DLL{'.' andet dof aYE £ |
& incert(): TThe methoal incert( ) ipcerlt olok/‘cc#-'c\)kj into
Lier ot ad‘haf tnclex. |
Alest = [, ‘tzyz) ‘zava’, tabe']

o lick. inclet (2, 2009 )

www.FirstRanker.com
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: . y N \ "
; OLL{PLU!.‘ p"-nal lict ! [;23 , -x_t]‘,z , ‘2ava, Qbﬂq 2009, ahe _]

{

9. POP[)' The melthod .FOFL) yerooves Oﬁd rrei-urﬂs laet oloae_cf or

| ob} dmm dhe Llist.
aligt = [123, ‘xyz', “2ara’ s "abe 13
Pr.nb A estr' alist . popt b1
owtpat: A |igt: abe

10. vemove( ): —this memod‘ doesnot return amf value ‘bui- Yermoves

—the cd\\res:\c)‘od‘ec.[» d‘rom he Llist:

alict = Dﬁ.%, t-;u_{z_l, l'?_,CL!"O.‘J ‘Cﬂnc‘, ('LL[Z!:I )

aliet. remove ('xy2'):

\

l PTH’)E “rist ", alict; .
( . k]

I Ou!:PLLt: Ligk: [t22 . ‘2ara ", tabe!, taey2 ’J 5

1
|
[Kp) tacE-
' 'l P
rt Clalistrs [123) g2’ zava’, Cabe eyt [
L alict.reverse( )
i |

Pvint " Ligt: ", alick

OU[FU_E' R
Lict : [

t ) '
Y1, tabt, Yaya !, fryzt, rﬂ-]

& www.FirstRanker.com



» FirstRanker.com | | e Teeples
1 , Al. . 5 ~the pytbon Fuple. Tup
I'Ejf-}_i:g_rgkgr Swﬁeﬂub v%ﬁ“.l%igglg;nk;fygfn I viwv[vj.F!irstRankerf.)com

o . f.t'l'-e

. sle exactle
concbyuct &irople ‘aroup od- obtf,ecﬁs. "Tme wo /

v place.
(e < e:zm:f»P {hat -EuPles canp't be cAanﬁec[ NP

Orderecf colfec:fioﬂs od' arbzl—mrcl ObJeCFS.‘ |
ar ordered coltecHon

Like _C-"'ﬁr‘:?s and Liske, —Fu/o!er are

object -
d ant k(‘nd OGL J
OJ" O(odects-, ([;Le Lists ,»ku, can ernbe nYy

et
. 57 OFFS . : e are access ec‘( E’(j
‘ Like g%w.'ncas ¢, Licts, L'FemPs' en a Huple _

.Qu]oPO’fﬁ' all —the offset

- pbase occess

Hfcet (not ku_/) ; ,_,H,m%

. e : d &lecingy,

ratione we've ccfreaJLi ceen Such at f‘na{emﬂcf an ¢
OPe

Of —he Ca*fg?cm./ immutab le d‘eﬁuence: ‘
—-H\&L{ don*t S‘uFFori angf

ke S‘HTQ?g ,—FuFfes are immutable s
| w appleed o Lisk. fike

Od" —the Eﬂ,-Pla(e Cf-ana,g @Pem{-,‘m we £a

' £ rng”
Ekr{‘n?s and Licts . —EL:F!e: are S‘eﬂu_ences : -jihe_Lj.fuPForr &

OOL —he SLame ofercfﬁimﬂs'-
!ffxec{'—te,f)?%h > heiem?eneous , and arﬁu‘-!—ro-n‘l(f nestable !

3 -—[he
Becauce ‘f:uFI&S are (mmutable, you cannot Cff\ancﬁe

Cize csdt a —tufla w i Hhout mak.‘nc[] a copy . on +he oHher hand
‘WPIH can fold any type C’(f oEd ect , 'rnc,(uc{r'ﬂ?’ O—H\erl ComFOund
OBJQCE— C“T" LMH{ dictionaries , Other ‘h(f’e:), and <o QUFP"”F

m1br‘éramj ngg'f_[‘.ncf_.

www.FirstRanker.com - e i)
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L

Wﬂ%ﬁﬁﬁlﬂ?f'ﬂ@iﬁieme re(fv%\‘/rvﬁplgirsctﬁzanker.com www.FirstRanker.com
keke (eets —!uP[e: are bect —”noucdh( ad' as Ohkject f‘ederence

ererce

arvaye; —Iu[:(u‘ clore access }9060(‘4‘ ~fo Odber OEJ‘GCH C'“’d

and ma‘exf:ncﬁ a ‘-;LU/;(e i 'r}[o:u\/e(Lj ﬁ/c_u‘(k ."Ta{o[e hiahlezahhf

commoen -Eu]oleOf eralionc .

Of)e!’aﬁ’oﬂ' jn+erlorel—afficm
) Ab QMPt—LI fuPlc’.
T =(0,) A one-item -{QP[Q (not an erPYes‘sq'o—n)

T = (o,‘r\ﬁ’, [-£:3) A d—our-—ilem —{—uPle.‘

T =0, ‘Ni’ 2,3 Another Fourbem 'tuf;lg (came &g
pPrior lént)

Accessmfﬁu Valueg n 'TuPle: :
topt = ( “physiec’, ‘chemashq’, (a9, 2.000) >
dapa= (22, 0,5,6,1)

priot "tup1[0]: ", 4upt Lo]

@" au.'l,'()tftt ;

tupafo] le,s.‘cs
-+ UFclathz nay tu.'p]e el immFo:g;b[e
'S pelaﬂnca, ?hl];{g Elemej}{- g not Posg;ble.

Bewsic ‘fup [es Ofe ratione:

* Tuples respond Lo —lhe -+ and ‘*’OPevaf'o'rg much leke

£+‘rfn?-: )

* he rTesult & oL New f&p,t.

www.FirstRanker.com
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len (C102,32)) S |
,'}_,3,(1,514)
(l,:.&)-l—(lh‘:?;f-) Ct

v d )

ICH;!', Hi, tHil, Eapy )

Cet,) T
True

2 in (1.2,3)
Jovr x in (1,23 )¢ (23

pPsintE %X,

Inclex mﬁ, .Q{L-C.L'n(a— :

L= C',C]oom",' &}xzm’ , tSPP!M‘.‘)

Pt[-H'vcm exf;rasciaﬂ pestlts
L[2] ‘spam)
L [->] ‘Spam’

L[] I[‘SFom’,(SPAM!'J

RBuilt-in 'TuPle Cunclions:

. lent 3: ~The method lent ) returne —he number OJ’ efemc?-hf
. lenC ) .

in —Ihe +uf3le.
' ! tabe')
= sz, cﬁﬁt"?- ) ‘1ara ) ) CWS&, a
uple i,-PuFIEJ 3 ‘ |

P"ﬁnf‘ ! Ffrg‘,' —{—LLP[e (GD%‘H) 7 len C'ELLP[E’_ i);
Prin&  gecond “f:iDuFJe (enﬂ”’: "‘) l}“C‘*‘—'—R“»‘)J'
OLL"‘Puf::
Eirct Tuf)lc (_an(H') to9

Qeco‘nc] *turlg Lencd’fh :a

www.FirstRanker.com
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AL Ainaet Ber'stheicenetih od | mant 3 ceaturng, e e lmeetrsifarna cihs tuple

with watcmum Value .
Ftu[:ie.’l , -tuPFe:L = ( 153,520  t mvo‘,'abc’) (t1s6,700 £00)
pyint  Max value : ”,‘ maz (Laple 1)
pyint " Max value:” , max Ctuples);
Ou{?"'h Mar value: 2ara
Max \fa_we': 700
5 tine y: he method wing ) returns —he elements trom —lhe
@—tuf’l"- with  minimum \/C}tuf
~luple 4, Huple2 = (123, Cxy2’, C2ava’, labe *) (456 17100, 1200 )
Cprint “rin value: \"Y\fﬁt'('q,bfe 1.);
otﬁt&fPLLf-' min value @ 123

conver e anc];obdeml' into -t.—uf)lc_ i

. _guP[e { y: Thi¢ me-thod |
alict = (3, txy2’, Laova tabe')

@ CLTUP’*—’ = 'Cup!e (Lict)

print "'rque elements ", a’TaP[a

b \ t ]
OufPU»E" TuP{e elementt ; (123, ‘:Ltf; . Yara’, tabe’)

S5 a:[z, "abé, 43 ﬂ ‘
Syy o ats C’uPleCaﬂ

>s> at

(D‘) ‘abcs; ?-2;\'1)

www.FirstRanker.com
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Besides -decirﬂalcq[otl—lhm 2.4 also {nf‘roduced a hHeew

¥ of unigue
collection fl”oe ,—Ihe ¢et - an unordeced  collection f y

; correspondin
and immutable obﬁ'ecl’:‘ Ahat Lupport CP”‘I‘L’C’T’ P 7

+o ma-—Fhenrr'ELiCch _qef;-f_f—)eofrg/.

——H-Ocher, becauce gete are ‘uno‘rde(ec'f and do not nmap
kelj-f 4o values, -—lbuf are neither £gzj_uenc€ noT MQPPM?-
'h{Pes » +bey are a 'tt..’pe ca-fe?orcf urto —+hemselves. Mo're?uer,

becausce cetb are Utunc{aw'\er)%a{fc{ rmathemdalical (p valure well
¢xplote —he basic utilily of pythor’e set objects here.
Bewlt —ip Seb Junc—'ficm ;

To make a Cet Obd'CCf'Pasf D o Cequence oy Ofber
{terable Obd'ccf- o —tbe built-tn Cet dund'io'ns:

555 o

Ced ('Ochfef")

W

- L(— SE‘{'(fbd_FiL':‘ll)

You Cﬂe’c lback a ¢ef obdec{- ,» which ccmfcxibg all the tFermng
(N —he obh“_ecv{ PQQSed H
S>>
Set— t \,, ,' ¢ f v 1 L 1 [} r
C[ a, ¢ b, e, 'd, [ J) -——H:PLl;bcp < 2.6 c\igphﬂ
&-ormal--

www.FirstRanker.com
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Fﬁﬂﬁnkﬁrgm—ém SL/W\;?W.HSERanker.com www.FirstRanker.com
e
Python &‘lebo(( Des crfph'aﬂ
tn I8 a membeyr Dd—
not N I8 not a memper Od—-
=== s ecluat ‘o
,_
' Is not e_%uaf -fo
ra
T¢c a CS"HC{) Subcet O'F
l =
JTs a Subget ct{ (tncludes irnP'rOPE’f‘
Q/ Subseh)
>
Js a (ctyiet) —CLLFeeref- Odl
>z e o gu_f;c-r:e_{- odr Cihcf.uc] es EmFToFer'
\
Sr_\)berceﬁ)
|
! X Intercection
; l l OniegN
| —or\ Y
‘- 'Dldri'erehc'? or rvelalive ComP(amenb
@ ' ~ Sc_{mmef}-ﬁc c{i“‘e(cnce.

: Nhl.\ Sete 7_

Cet @Fem’iicrﬁs ’ncwe a \farf&'h_] od Commen YL es, Came
Move Pmc_,l.iccd “+thar  mredhemalical. Eor exam{ﬂe :

“Trsest = [i,nn2,2,0,5]

>S5 geb (L)

{\J '11'3;‘#1 G’}

5SS | sk faatf(1Y)
A" = A 77

>SS L www.FirstRanker.com
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Firstr ' ' www.FirstRanker.com www.FirstRanker.com
Mcmbe(s‘ni‘)

A\l

555 Azslvl"-ﬂ
555 iy = % 3;'-—!.%;6}
555 A oA

Tytie.

add medhod 1 _Adds  pew element o he cet .
o>> A:$h,a,3}

> A add cy)
5% A

$u2a,ul |

2. l’erf?ove( ).‘ Q_Qmo\;p.; a membg_( ﬁrrom —bhe sek.

S5> A5 2,8,04,5)
S35 A

-S 2;3:“—!6}'

SS> Avemove(2)
I \

555 A
$3,6,5}

3. Uniong y: Uniod cet odr clement (p either Set A" 0r Cet g

OPe(tﬂDT’lg‘ ‘ ‘ ,
>S5S A—'—QIIB:UaS}'
SSs R %2,14..6195

>S5 AR

%"115,q,g,6.8}

www.FirstRanker.com e




] o BN Ala R TImnTeRs s S roet
" FirstRanker.com _:
(A HFirinSaleretimice ) Seb of, clernentom” . P ity FfSafker.com
>¥> A: §u3s,0,5)
>S5 1 :{1q-,6;ak
>3 A &e

tu i

5. dfd-&-ﬂrcncc’t'): Sel O} @_.lemen‘rs: (0 ced A, but not in

Set =
S5 A:%r,z.q,q}

$ 24,684 o |

Sy AR

i\,%.%} gl

s> B

V!

""g-‘—lﬂjme.{-ﬁc dc,dld—@_fence; ced o& elementt 10 Celt A or set B, Lt
not bolh
Sss A= §iaa,s) L0
PS> = § 24,6080
>$> AR

IJ . ;I"z,ngs,(joﬁ'/L

€ize( ) ! Number O&r e.te.men'\‘s. to the set
y 1 1 ; f : )
>55 a = $0,8,0, 6,7}

555 Lea CA)
5

Ef'ﬂlb*ﬁ__‘ Cet &

>S5 > Qubiac’( = i}

559 Sub'dec’c

$}

. www.FirstRanker.com .
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:far&ﬁmbﬁfq eNOIEfic H on quivwesFirstRankevasgrde red wioFlit Rankar coff, ety

CM‘E& dictinction e “+that items are gtored and {fetched in
dictionaries '>l-/ key, inclzad od ojd'&et- A8 we'll cee, pealt —tn
dictionariec can ve,:lace many of —{he §emcf\m7 Cilcdo"""t‘"m and

dafa._gh’ucklres cpou m.‘gdhf_ have 4o (mP’eMénf_ manua(l(/ in lower
~leve] Concauaaeg

Accessed {:;LI ku’,hOt' O(H'&et 2

Dictionariec are Comelimes called associative arrays o(
bashes. ‘lhuj associate a Set od Values with ks, 8o Jhat ¢jou
can &efch.an ftern ouwt o(f‘ a I‘_c(ccf—roﬂan/ using ' he ku/ Jhat shorec
(¢t -

OUnovdered  collectione o/» O'fbf,"('clrgi fobd‘ech':

Uolike ticke, ifeme cored in o cfic,Hananf aren't hﬁ 0y any
postticwlar  order ; in (fm‘L’ py Hhoo randomizes -herr Ordes in C)v{{er
‘o Pm'\r"de ol'mck tUDkLLF,‘

\Variable [emﬂ%’ he#e‘roc(eheoug ) arbﬂ-raﬂ‘(_' Oestable :

loke liske, dichkonaries can qrow and shriok in place Cwith
—out mal:mcd a QoPﬂ) ,-—-Hweﬂ can contain Obd“ec.h’ o any JC'1PE
& Cuppord neshma —+to any de|9+h (ticks , Sther dictionostes € o on)

OF Jhe Caﬁﬁoﬂ?{ rmutable mappmrﬂ

drnstead , dictromoriet are —he O‘hltf bedlt—in Yeprefen!—ah‘w

o) =

11 T -/ = t A p } [
e vvuﬂ)n" Hpe algovy — Opjecly ~theat Iil. $ f’O va(
r 1 (1 .é/om Mﬂf L .

www.FMstRanker
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=) ; FirstRanker.com o |
lr&brfetfca ngg;r 3 tg?lctc redewgpirét[?@@ker-ﬁ‘&mu) : www.FirétR'anker.com

E ‘Td' sk are afm—‘-ff ch Obd‘ed chCre_ﬂces‘, c[ic,Hcmarres are

iuno“{f’”d tables OUL obd'eci— vederenca*. 4'Tn1‘;err\al(f_l, ccfraﬂanés

%d'Y'E’ {MPfemcﬂf-ed’ o harh ~|[Clblcfi u‘)’r\lCh g_maﬂr S’l"Gf‘!' Sma” CmJ

arow oM demond MOreoV-er’ P\'I,’,hoﬂ em{_)loqg OF“’"’“IlEC’ has,run%

a_laoy,.{_,!,mg 4o d'.,nd kul;,xo YC’“’.LVCL’ is’ \/ercf }o:b.

Commen dwhoﬂanj constank and Oloerahm::

¢ OFeraho-n InFcrf)veham
dr=1}% EmP{T1 dcd—raﬂaﬂ/

dy = {'spar’ 1,*%7: ;3] Teo- iem dickionary
dz= f—Food : $har fe% ;} Netting
dy_EtcmsJ ds[—Foncl ] [ham'] Incfezma» by ke

Each ;;u{ (s sepavated from U yaltie by a colon(:), ~Fhe

ttems are seFamfed F:vc1 commas , and .H.e_ who{e ]—”\m? te epelotd

(o Cwl{q byaces. | |
AD emPt1 c{ic-f-lm’)an/ w.+quf- GN-/ ftctm.(’ (e wrnHw wmlh Ju:.,l

~two Lwdcf braces Llike hx E}

Accex'r"nﬁ, Valuec 1o Dicfionary :
US€ -——[f\e .fﬂ/uafé’ f:rackcir a[DﬂCJ wi-“\ '—”\é‘lkt,l./ “"0 O[D{‘O—"-h iFe

Value.
dict =§ 'Nome s "Zaro'; L"Pr'?e 1 telares Firet

print " clict L‘Namc '] " drct [' Name 'J p

£ H—= [ 1 Y "_J L r‘ A | M |
Py der [TRge LWL A T
www FirstRanker.com S —




Q “ et i S S S

.1

ol Firstmpg‘.hﬂice www.FirstRanker.com - www.FirstRanker.com
dick [’Nomc‘] L 2av
dch['ﬁ-?e '] P

UPcla{-inﬁ DI‘H-I'OMVLI-'

[ acldfn?, a New cerL} of a ku_!‘—value par,

2. m.ocfid-clrma an exir-f-mca cnhtl,of

X, A'e,[cal-fncd. an enc-'rh'na enl-ﬂ{_

E‘d’ dict = §'Name " “ara , ‘Acae': 7, telase s Eeeek b

(¢
dicd [‘A-cae']_ =€)
dect [':c.ho-ol'_] = "pps School "
print " cfrc{.[tﬁ\?e‘] :,",cfic-l-['hcae'_];
print "c{r‘d['sd\ool '1; " dfc’r['ﬂthcai 'J;
O(L"‘Pu’c: |
cleet L'Acaej : 8 |
dick [ Lechrol' ] ¢ DPS gchool | (

Delete px cHemary Elemenks:

r |
| ¢ + Firet J':
y ot ' T, C[CLSS .
Aeet -'-? ‘Name’: t9ara , Aﬂe

del C(:‘c%['Nomejj
— CIt‘CP- Cf_earrﬁ..) Y

del dict)
priot “diet] "Age ] " dick['hqe;
P\,‘-rﬂ' v ChCF[‘gC'h(]'D",J .0 ’ C“fC!' [_lﬁc'fno-al ,J;

www.FirstRanker.com



Y

‘\

P FiIrsthanker.com

%uW&anker s choice ‘WWW.First?Ranker.com 'www.Fir:'stRahke‘r.cc')m
dt’cf[ 'Acde aE
“Iraceback (most vecent call last):

File “tect. Py’ lines, in < module>
pPYiottdict [‘Ac‘iej SR dn‘d[‘mae '-'J;
Built-in Dic,h'cmaﬂl Fune Hong:
- teny: the method lenc 3 C‘ffvté the total fer;chb 'O(f Hhe dictiorar,
“Thic would be equal o Jhe number of tkems & —the c[{c,f'i'mo"r(/,
dict- f‘Name’: ‘20va’, ‘A7£’:7} ‘
'Prf”f'len?fr-h.: fd " gales diet) 1 Dot
Othut'f Len?-f-h .31

2.1 () The method shke() ,S'ro.c'uce: a 'Prinfobyfe (‘hn'n? rejresentati

% @ dic-l'r'm’\an’.
dict=§ ’r\!ariv)e|'.' £7;aro’ , l#;?e’ 4 } .
pYint Eﬁ/uiv’c%fe.nl-. Q‘P—f‘.in?‘; Yack " / Shr (dict)
Oul—Put; '

Eﬁ/&i\)'di'enl— I’&J—rﬁn@: {1 A(ae’-. 1, tatame ‘za‘f'a’} Ay
3 tf\pt CY:! “The f\MHnOC] 'C't.’pr, ( .‘)‘. 1re:t\‘u'rng f ke ‘LL(pe l‘ c:ﬁ Lhe Pcuced
\tcuriable "Ii Fogned variable ;s cffc”oﬂart.]"—ﬁhen it would

veturn o cfcc_h'mnart_/ t[fpe_.

dict = {'Name’: ‘2ar’ ,(Aaf—’:"lfl

| |
\
i)

prints "variahle 'T}_iP,e s g e Ly t"pz teliet) '

www.FirstRanker.com
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% clear () The raethod clear () removes al] iltems J»rcrm the

d(ch‘uﬁarc,.
deet :—{tr\l'c)r\"\e1 1 LJ?-a'rc:a', (A?e": 7_{,_,’.
print “clart Lep 3/ d "W len (dict)

dict. cleavt)

vl
T T

priok . Enql Len s */. d "l Len (diet)

OUJ'PUL(“: ofavlk len: 2

E:DC{ {ep 0 ‘. | (

% Copy () The me#hoaf copy 0 re’am_;: a I‘"\a“oL‘o copy & Ahe

lec,l—('o-narq‘
dick 1 = g ‘Marme ' : '7-0"61’,‘@..:3'3': _,JC 5

dicta = dfcu-cb{n)( )

print "New Dickionary & /. ¢ "opetr(dict 1),

OU-{‘Fu,t': | | | | ( \

Nl e dichanL’ ; g ‘Afae". T ,‘l\fame".lZara’}.

4

6. &meiL,S( ). The method }fcnn kuj‘ () ¢reates, a new dectionary

‘widh f<.u1£ dfcsm Ifeﬁ gnd -\/nlues.Cef -—Eo \rglue_l
Seq = ('name’, -{acﬁe’,‘ tget) |
dict - diet . &rcrmlq%c C&eci/) |

F\’iﬂb "New c{ecl—fomqrc/ :'/.F ") cbvcdick)

output: New dickionavy :$ ‘oge’: nMone, ‘pame’ 1 Mone, ‘gey ' wa}
A
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‘ F%gein;?rlS-FH?ic%e+hodmwﬁl.€¢igszl?a'ﬁigl.cg - V%lv‘vf F*%{Rarr{lli\ér c il

'4“-.1- It ‘ku]' 0 '50% ovailable hen retumne ol;}duﬂ velis Noge.
dict 2§ tvame ' : ‘2ara 'A?)‘ : "}
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FREQUENTLY ASKED QUESTIONS

UNIT-1

What are IDLE usability features?
Explain about keywords used in Python.
Explain output function

Give an example of istitle( ) method

Describe type( ) method with example

Discuss bout variables and assignments.
Explain about IDLE startup details.

What is indentation?
9. What is byte code?

10. Briefly discuss about running Python scripts.
11. Write the history of Python

12. Explain input function

A i

UNIT-11

What are 4 built-in numeric data types in Python? Explain
Describe Python jump statements with examples

What are Python assignment operators? Explain.

Explain about iteration statements with.examples.

Give an example of isalnum( ) method

Discuss about IDLE basic usage.

Who uses python today? What.are Python’s technical strengths
Give an example of endswith(') method.

Explain Python bitwise operators with example.

0. Discuss about Python operators precedence with example

SO R W=

UNIT-1I

Explain in detail about dictionaries in Python.

Discuss about tuples in Pyhton

How to access values in a dictionary

Discuss about immutable constraints and frozen sets.
What are built-in dictionary functions? Explain.
Describe has_key( ) method with example

What are relational operators used in Python? Explain.
Explain about string formatting operator with example.
What is a set? Why sets

10 What are built-in dictionary functions? Explain.

11. Explain about the importance of lists in Python.

00N LA W
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FUNCTIONS:

A function is a block of organized, reusable code that is used to perform a single,
related action.

> . . . . .
Once a function is written, it can be reused as and when required. So, functions are also called

reusable code.

>

Functions provide modularity for programming. A module represents a part of the
pro rzilm. Usually, a programmer divides the main task into smaller sub tasks called
modules.

Code maintenance will become easy because of functions. When a new feature has to be
ad]gted to the existing software, a new function can be written and integrated into the
software.

When there is an error in the software, the corresponding function can be modified without

disturbing the other functions in the software.
The use of functions in a program will reduce the length of the program.

As you already know, Python gives you many built-in functions like sqrt( ), etc. but you can
also create your own functions. These functions are called user-defined functions.

>

Difference between a function and a method:

A function can be written individually in a python program. A function is called using
its name. When a function is written inside a class, it becomes a ,,method”. A method is
called using object name or class name. A method is called using one of the following ways:

Objectname.methodname()

Classname.methodname()

Defining a Function

You can define functions to provide the required functionality. Here are simple rules to
define a function in Python.

o Function blocks begin with the-keyword def followed by the function name and
parentheses ().

e Any input parameters or arguments should be placed within these parentheses. You
can also define parameters inside these parentheses.

e The first statement of a function can be an optional statement - the documentation
string of the function or docstring.

e The code block within every function starts with a colon (:) and is indented.

e The statement return [expression] exits a function, optionally passing back an
expression to the caller. A return statement with no arguments is the same as return
none.
Syntax:

def functionname (parameters):

""function_docstring™"

function_suite

return [expression]

Page 1
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By default, parameters have a positional behavior and you need to inform them in the same
order that they were defined.

Example:
def add(a,b):
""This function sum the numbers"""
c=a+b
print ¢
return

Here, ,.def” represents starting of function. ,,add’ is function name. After this name,
parentheses ( ) are compulsory as they denote that it is a function and not a variable or
something else. In the parentheses we wrote two variables ,,a“ and ,,b* these variables are
called ,,parameters™. A parameter is a variable that receives data from outside a function. So,
this function receives two values from outside and those are stored in the variables ,,a* and
,,b". After parantheses, we put colon (:) that represents the beginning of the function body.
The function body contains a group of statements called ,,suite*.

Calling Function:

A function cannot run by its own. It runs only when we call it. So, the next step is to
call function using its name. while calling the function, we should pass the necessary values
to the function in the parantheses as:

[ add(512) |

Here, we are calling ,,add™ function and passing two values 5 and 12 to that function.
When this statement is executed, the python interpreter jumps to the function definition and
copies the values 5 and 12 into the parameters ,,a“ and ,,b" respectively.

Example:
def add(a,b):
"""This function sum the numbers™""
c=a+b
print ¢

add(5,12) # 17

Returning Results from a function:

We can return the result or output form the function using a ,,return™ statement in the
function body. When a function does not return any result, we need not write the return
statement in the body fo the function.

Q) Write a program to find the sum of two numbers and return the result from the
function.

/" def add(a,b): R
"""This function sum the numbers"""
c=a+b
return c print

add(5,12) # 17 print
\_add(1.5,6) #6.5 y.

Page 2
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Returning Multiple values from a function:

A function can returns a single value in the programming languages like C, C++ and
JAVA. But, in python, a function can return multiple values. When a function calculates
multiple results and wants to return the results, we can use return statement as:

return a, b, c
Here, three values which are in ,,a“, ,,b* and ,,c“are returned. These values are returned by the

function as a tuple. To grab these values, we can three variables at the time of calling the
function as:

X, Y, z = functionName( )
Here, ,x, .,y and ,,z** are receiving the three values returned by the function.
Example:

def calc(a,b):
c=a+b d=a-
b e=a*b
return c,d,e

x,y,z=calc(5,8)

print "Addition=",x
print "Subtraction=",y
print "Multiplication=",z

Functions are First Class Objects:

In Python, functions are considered as first class objects. It means we can use functions as
perfect objects. In fact when we create a function, the-Python interpreter internally creates an
object. Since functions are objects, we can pass a function to another function just like we
pass an object (or value) to a function. The following possibilities are:

> . . . . .
It is possible to assign a function to a variable.
> It is possible to define one function inside anather function.
> It is possible to pass a function as parameter to another function.
>

It is possible that a function can return another function.
To understand these points, we will take a few simple programs.
Q) A python program to see-how to assign a function to a variable.
def display(st):
return "hai"'+st
x=display("cse™)

print x Output: haicse
Q) A python program to know how to define a function inside another function.
def display(st):

def message():
return "how r u?"
res=message()+st
return res
x=display("cse")
print X Output: how r u?cse

www.FirstRanker.com
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Q) A python program to know how to pass a function as parameter to another function.
def display(f):

return "hai"+f
def message():

return "how r u?"
fun=display(message())

print fun Output: haihow r u?
Q) A python program to know how a function can return another function.
def display():

def message():
return "how r u?"
return message
fun=display()
print fun() Output: how r u?

Pass by Value:

Pass by value represents that a copy of the variable value is passed to the function and
any modifications to that value will not reflect outside the function. In python, the values are
sent to functions by means of object references. We know everything is considered as an
object in python. All numbers, strings, tuples, lists and dictionaries are objects.

If we store a value into a variable

as: x=10

in python, everything is an object. An object can be imagined as a memory block
where we can store some value. In this case, an object with the value ,,10° is created in
memory for which a name ,.x* is attached. So, 10.is the object and ,,x* is the name or tag
given to that object. Also, objects are created on-heap memory ehich is a very huge memory
that depends on the RAM of our computer system.

Example: A Python program to pass an.integer to a function and modify it.
def modify(x):

x=15

print
"inside"”,x,id(x) x=10
modify(x)

print "outside",x,id(x)

Output:

inside 15 6356456
outside 10 6356516

From the output, we can understand that the value of ,,x* in the function is 15 and that is not
available outside the function. When we call the modify( ) function and pass ,,x" as:

modify(x)

we should remember that we are passing the object references to the modify( ) function. The
object is 10 and its references name is ,,x*. This is being passed to the modify( ) function.

Inside the function, we are using:
x=15

Page 4
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This means another object 15 is created in memory and that object is referenced by the
name ,,x*. the reson why another object is created in the memory is that the integer objects are
immutable (not modifiable). So in the function, when we display ,,x* value, it will display 15.
Once we come outside the function and display ,,x* value, it will display numbers of ,.x* inside
and outside the function, we see different numbers since they are different objects.

In python, integers, floats, strings and tuples are immutable. That means their data
cannot be modified. When we try to change their value, a new object is created with the

modified value.
Y

Inside modify() function

X > 15

x
Outside the function

Heap Memory
Fig. Passing Integer to a Function

Pass by Reference:

Pass by reference represents sending the reference or memory address of the variable
to the function. The variable value is modified by the function through memory address and
hence the modified value will reflect outside the function also.

In python, lists and dictionaries are mutable. That means, when we change their data,
the same object gets modified and new object ;is not creatd. In the below program, we are
passing a list of numbers to modify( ) function.-When we append a new element to the list,
the same list is modified and hence the modified list is available outside the function also.
Example: A Python program to pass alist to a function and modify it.
def modify(a):

a.append(5)

print "inside™,a,id(a)
a=[1,2,3,4]
modify(a)

print "outside",a,id(a)

Output:

inside [1, 2, 3, 4, 5] 45355616
outside [1, 2, 3, 4, 5] 45355616

In the above program the list ,,a™ is the name or tag that represents the list object.
Before calling the modify( ) function, the list contains 4 elements as: a=[1,2,3,4]

Inside the function, we are apending a new element ,,5° to the list. Since, lists are
mutable, adding a new element to the same object is possible. Hence, append( ) method
modifies the same object.

Page 5
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4 )

Inside modify() function
X

% > 1,234

Outside the function \ /

Heap Memory
Fig. Passing a list to the function
Formal and Actual Arguments:

When a function is defined, it may have some parameters. These parameters are
useful to receive values from outside of the function. They are called ,,formal arguments®.

When we call the function, we should pass data or values to the function. These values are
called ,,actual arguments®. In the following code, ,,a” and ,,b* are formal arguments and ,,x“
and ,,y* are actual arguments.
Example:
def add(a,b): # a, b are formal arguments
c=atb
print ¢
X,y=10,15
add(x,y) # X,y are actual arguments

The actual arguments used in a function:call are of 4 types:
a) Positional arguments
b) Keyword arguments
c) Default arguments
d) Variable length arguments
a) Positional Arguments:
These are the arguments passed to a function in correct positional order. Here, the

number of arguments and their position in the function definition should match exactly with
the number and position of argument in the function call.

def attach(s1,s2):
§3=s1+s2
print s3
attach("New","Delhi") #Positional arguments

This function expects two strings that too in that order only. Let™s assume that this function
attaches the two strings as s1+s2. So, while calling this function, we are supposed to pass
only two strings as: attach(*New","Delhi")

Page 6
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The preceding statements displays the following output NewDelhi

Suppose, We passed "Delhi" first and then "New", then the result will be: "DelhiNew". Also,
if we try to pass more than or less than 2 strings, there will be an error.

b) Keyword Arguments:
Keyword arguments are arguments that identify the parameters by their names. For
example, the definition of a function that displays groceryitem and its price can be written as:
def grocery(item, price):
At the time of calling this function, we have to pass two values and we can mention which
value is for what. For example,
grocery(item="sugar", price=50.75)

¢

here, we are mentioning a keyword ,,item™ and its value and then another keyword ,,price
and its value. Please observe these keywords are nothing but the parameter names which
receive these values. we can change the order of the arguments as:

grocery(price=88.00, item="0il")
In this way, even though we change the order of the arguments, there will not be any problem
as the parameter names will guide where to store that value.

def grocery(item,price):

print "item=",item

print "price=",price
grocery(item="sugar",price=50.75) # keyword arguments
grocery(price=88.00,item="0il") # keyword arguments

Output:

item= sugar

price= 50.75

item= oil

price= 88.0
c¢) Default Arguments:

We can mention some default value for the function parameters in the definition.
Let“s take the definition of grocerry( ) function

as: def grocery(item, price=40.00)
here, the first argument is ,,item™ whose default value is not mentioned. But the second
argument is ,,price’ and its default value is mentioned to be 40.00. at the time of calling this
function, if we do not pass ,price” value, then the default value of 40.00 is taken. If we
mention the ,,price” value, then that mentioned value is utilized. So, a default argument is an
argument that assumes a default value if a value is not provided in the function call for that
argument.
Example:

def grocery(item,price=40.00):
print "item=",item
print "price=",price
grocery(item="sugar",price=50.75)
grocery(item="0il")

Page 7
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Output:

item= sugar

price= 50.75

item= oil

price=40.0

d) Variable Length Arguments:

Sometimes, the programmer does not know how many values a function may receive. In that
case, the programmer cannot decide how many arguments to be given in the function
definition. for example, if the programmer is writing a function to add two numbers, he/she
can write:

add(a,b)

But, the user who is using this function may want to use this function to find sum of three
numbers. In that case, there is a chance that the user may provide 3 arguments to this function
as:

add(10,15,20)
then the add( ) function will fail and eror will be dislayed. If the programmer want to develop
a function that can accept ,,n" arguments, that is also possible in python. For this purpose, a
variable length argument is used in the function definition. a variable length argument is an
argument that can accept any number of values. the variable length argument is written with a
» ¥ symbol before it in the function definition

as: def add(farg, *args):
here, ,,farg"™ is the formal; argument and ,,*args"™ represents variable length argument. We can
pass 1 or more values to this ,,*args™ and it will store them-all in a tuple.
Example:

def add(farg,*args):

sum=0

for i in args:

sum=sum-+i

print "sum is",sum+farg
add(5,10)
add(5,10,20)
add(5,10,20,30)

Output:
sum is 15

sum is 35
sum is 65

Local and Global Variables:

When we declare a variable inside a function, it becomes a local variable. A local
variable is a variabe whose scope is limited only to that function where it is created. That
means the local variable value is available only in that function and not outside of that
function.

Page 8
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When the variable ,,a” is declared inside myfunction() and hence it is available inside that
function. Once we come out of the function, the variable ,,a” is removed from memory and it
is not available.
Example-1:
def myfunction():
a=10
print "Inside function”,a #display 10
myfunction()
print "outside function",a # Error, not available
Output:
Inside function 10
outside function
NameError: name 'a’ is not defined

When a variable is declared above a function. It becomes global variable. Such variables are
available to all the functions which are written after it.

Example-2:
a=11
def myfunction():
b=10
print "Inside function",a #display global var
print "Inside function",b #display local var
myfunction()
print "outside function",a # available
print "outside function",b # error
Output:
Inside function 11
Inside function 10
outside function 11
outside function

NameError: name 'b’ is not defined
The Global Keyword:

Sometimes, the global variable and the local variable may have the same name. in that case,
the function, by default, refers to the local variable and ignores the global variable. So, the
global variable is not accessible inside the function but outside of it, it is accessible.
Example-1:
a=11
def myfunction():
a=10
print "Inside function”,a # display local variable
myfunction()
print "outside function”,a # display global variable
Output:

Inside function 10
outside function 11
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When the programmer wants to use the global variable inside a function, he can use the
keyword ,,global* before the variable in the beginning of the function body as:

global
a Example-2:
a=11
def myfunction():
global a
a=10
print "Inside function”,a # display global
variable myfunction()
print "outside function”,a # display global variable
Output:

Inside function 10
outside function 10

Recursive Functions:

A function that calls itself is known as ,,recursive function™. For example, we can write the
factorial of 3 as:
factorial(3) = 3 * factorial(2) Here,
factorial(2) = 2 * factorial(1) And,
factorial(1) = 1 * factorial(0)
Now, if we know that the factorial(0) value is 1, all the preceding statements will evaluate
and give the result as:
factorial(3) = 3 * factorial(2)
= 3 * 2 * factorial(1)
=3 *2* 1 * factorial(0)
=3*2*1*1
=6
From the above statements, we can write the formula to calculate factorial of any number ,,n*
as: factorial(n) = n * factorial(n-1)
Example-1:
def factorial(n):
if n==0:
result=1
else: result=n*factorial(n-
1)
return result for
i in range(1,5):
print "factorial of ",i,"is",factorial(i)
Output:
factorial of 1 is 1
factorial of 2 is 2
factorial of 3 is 6
factorial of 4 is 24
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Anonymous Function or Lambdas:
These functions are called anonymous because they are not declared in the standard
manner by using the def keyword. You can use the lambda keyword to create small

anonymous functions.

> . . .
Lambda forms can take any number of arguments but return just one value in the form of an expression.

They cannot contain commands or multiple expressions.

An anonymous function cannot be a direct call to print because lambda requires an expression.

Lambda functions have their own local namespace and cannot access variables other than those in their
parameter list and those in the global namespace.

Although it appears that lambda's are a one-line version of a function, they are not equivalent to inline
statements in C or C++, whose purpose is by passing function stack

allocation during invocation for performance reasons.
Let*s take a normal function that returns square of given
value: def square(x):
return x*x

the same function can be written as anonymous function as:
lambda x: x*x
The colon (:) represents the beginning of the function that contains an expression x*x. The
syntax is:
lambda argument_list: expression
Example:

f=lambda

X:X*x value =

f(5) print value
The map() Function

The advantage of the lambda operator can be seen when it is used in combination with
the map() function. map() is a function with two arguments:

r = map(func, seq)
The first argument func is the name of a function and the second a sequence (e.g. a list) seq.
map() applies the function func to all the elements of the sequence seq. It returns a new list
with the elements changed by func
def fahrenheit(T):

return ((float(9)/5)*T +
32) def celsius(T):

return (float(5)/9)*(T-32)
temp = (36.5, 37, 37.5,39) F
= map(fahrenheit, temp) C =
map(celsius, F)
In the example above we haven't used lambda. By using lambda, we wouldn't have had to
define and name the functions fahrenheit() and celsius(). You can see this in the following
interactive session:
>>> Celsius = [39.2, 36.5, 37.3, 37.8]
>>> Fahrenheit = map(lambda x: (float(9)/5)*x + 32, Celsius)
>>> print Fahrenheit
[102.56, 97.700000000000003, 99.140000000000001, 100.03999999999999]
>>> C = map(lambda x: (float(5)/9)*(x-32), Fahrenheit)
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>>> print C
[39.200000000000003, 36.5, 37.300000000000004, 37.799999999999997]

map() can be applied to more than one list. The lists have to have the same length. map() will
apply its lambda function to the elements of the argument lists, i.e. it first applies to the
elements with the Oth index, then to the elements with the 1st index until the n-th index is
reached:
>>>a =[1,2,3,4]
>>>h =[17,12,11,10]
>>> ¢ =[-1,-4,5,9]
>>> map(lambda X,y:x+y, a,b)
[18, 14, 14, 14]
>>> map(lambda X,Y,Z:X+y+2Z,
a,b,c) [17, 10, 19, 23]
>>> map(lambda X,y,z:x+y-z, a,b,c)
[19, 18, 9, 5]
We can see in the example above that the parameter x gets its values from the list a, while y
gets its values from b and z from list c.
Filtering
The function filter(function, list) offers an elegant way to filter out all the elements of a list,
for which the function function returns True. The function filter(f,l) needs a function f as its
first argument. f returns a Boolean value, i.e. either True or False. This function will be
applied to every element of the list . Only if f returns True will the element of the list be
included in the result list.
>>> fib = [0,1,1,2,3,5,8,13,21,34,55]
>>> result = filter(lambda x: x % 2, fib)
>>> print result
[1,1,3,5,13, 21, 55]
>>> result = filter(lambda x: x %2 == 0, fib)
>>> print result
[0, 2, 8, 34]
Reducing a List
The function reduce(func, seq) continually applies the function func() to the sequence seq. It
returns a single value.
If seq =[s1, S2, S3, ..., Sn ], calling reduce(func, seq) works like this:
« At first the first two elements of seq will be applied to func, i.e. func(s1,s2) The list on
which reduce() works looks now like this: [ func(s1, s2), S3, ..., Sn ]
« In the next step func will be applied on the previous result and the third element of the list,
i.e. func(func(s1, s2),s3). The list looks like this now: [ func(func(s1, s2),53), ..., Sn ]
« Continue like this until just one element is left and return this element as the result of
reduce()
We illustrate this process in the following example:

>>> reduce(lambda x,y: x+y, [47,11,42,13])
113
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The following diagram shows the intermediate steps of the calculation:
47 11 42 (138
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\\\\\ // 3 /
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Examples of reduce()

Determining the maximum of a list of numerical values by using reduce:
>>>f = lambda a,b: a if (a>Db) else b
>>> reduce(f, [47,11,42,102,13])
102

>>>
Calculating the sum of the numbers from 1 to 100:

>>> reduce(lambda X, y: x+y,
range(1,101)) 5050

Function Decorators:

A decorator is a function that accepts a function as parameter and returns a function.
A decorator takes the result of a function, modifies the result and returns it. Thus decorators
are useful to perform some additional processing required by a function.
The following steps are generally involved in creation of decorators:

We should define a decorator function with another-function name as parameter.

We should define a function inside the decorator function. This function actually modifies or
decorates the value of the function passed.to the decorator function.

Return the inner function that has processed or decorated the value.
Example-1:

def decor(fun):
def inner():

value=fun()
return value+2

return inner
def num():

return 10
result=decor(num)
print result()

Output:
12

To apply the decorator to any function, we can use ‘@’ symbol and decorator name just
above the function definition.
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Example-2: A python program to create two decorators.
def decorl(fun):
def inner():
value=fun()
return value+2

return inner def
decor2(fun):
def inner():

value=fun()
return value*2

return inner
def num():
return 10

result=decorl(decor2(num))
print result()

Output:
22

Example-3: A python program to create two decorators to the same function using ,,@"

symbol.

def decorl(fun):
def inner():

value=fun()
return value+2

return inner def
decor2(fun):
def inner():
value=fun()
return value*2
return inner
@decorl
@decor2

def num():
return 10

print num()

Output:
22
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Function Generators:
A generator is a function that produces a sequence of results instead of a single value.

,yleld statement is used to return the
value. def mygen(n):
i=0
while i < n:
yield i
i+=1
g=mygen(6)
foriing:
print i,
Output:
012345
Note: ,,yield” statement can be used to hold the sequence of results and return it.

Modules:

A module is a file containing Python definitions and statements. The file name is the
module name with the suffix.py appended. Within a module, the module*s name (as a string)
is available as the value of the global variable __name__. For instance, use your favorite text
editor to create a file called fibo.py in the current directory with the following contents:

# Fibonacci numbers module

def fib(n): # write Fibonacci series up to

na b=0,1

while b <n:
print b,
a,b=D,a+b

def fib2(n): # return Fibonacci series up.to'n

result =[]
a,b=0,1
while b <n:
result.append(b)
a,b=Dh,atb
return result
Now enter the Python interpreter and import this module with the following command:

>>> import fibo
This does not enter the names of the functions defined in fibo directly in the current symbol
table; it only enters the module name fibo there. Using the module name you can access the
functions:

>>> fibo.fib(1000)

1123581321 345589 144 233 377 610 987

>>> fibo.fib2(100)

[1,1,2, 3,5,8, 13, 21, 34, 55, 89]

>>> fibo.__name__

fibo'
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from statement:

>

A module can contain executable statements as well as function definitions. These
statements are intended to initialize the module. They are executed only the first time the
module name is_encountered in an import statement. (They are also run if the file is
executed as a script.)

Each module has its own private symbol table, which is used as the global symbol table by
all functions defined in the module. Thus, the author of a module can use global variables
in the module without worrying about accidental clashes with a users global variables.
On the other hand, if you know what you are doing you can touch a module“s global
variables with the same notation used to refer to its functions, modname.itemname.

Modules can import other modules. It is customary but not required to place all import
statements at the_be%mnlng of a module (or script, for that matter). The imported module
names are placed in the importing module™s global symbol table.

There is a variant of the import statement that imports names from a module directly into the importing
module*s symbol table. For example:

>>> from fibo import fib, fib2

>>> fib(500)

1123581321 345589 144 233 377

This does not introduce the module name from which the imports are taken in the local
symbol table (so in the example, fibo is not defined).

There is even a variant to import all names that a module defines:

>>> from fibo import *
>>> fib(500)
1123581321 345589144 233377

Namespaces and Scoping

Variables are names (identifiers) that map to objects. A namespace is a dictionary of variable
names (keys) and their corresponding objects (values).

> : . :
A Python statement can access variables in a local namespace and in the global
namespace. If a local and a global variable have the same name, the local variable
shadows the global variable.

> . . .
Each function_has its own local namespace. Class methods follow the same scoping rule as
ordinary functions.

> .
Python makes educated ‘guesses on whether variables are local or global. It assumes that any
variable assigned a value'in a function is local.
Therefore, in order to assign a value to a global variable within a function, you must first use
the global statement.

> . .
The statement global VarName tells Python that VarName is a global variable. Python stops
searching the local namespace for the variable.

>

For example, we define a variable Money in the global namespace. Within the
functionMoney, we assign Money a value, therefore Python assumes Money as a local
variable. However, we accessed the value of the local variable Money before setting
it, so an UnboundLocalError is the result. Uncommenting the global statement fixes
the problem.
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Packages in Python

A package is a hierarchical file directory structure that defines a single Python
application environment that consists of modules and subpackages and subsubpackages, and
S0 on.

Third Party Packages:

The Python has got the greatest community for creating great python packages. There
are more tha 1,00,000 Packages available at https://pypi.python.org/pypi .

Python Package is a collection of all modules connected properly into one form and
distributed PyPl, the Python Package Index maintains the list of Python packages available.
Now when you are done with pip setup Go to command prompt / terminal and say

pip install <package_name>

Note: In windows, pip file is in “Python27\Scripts” folder. To install package you have goto
the path C:\Python27\Scripts in command prompt and install.

The requests and flask Packages are downloaded from internet. To download install the
packages follow the commands
Installation of requests Package:
o« Command: cd C:\Python27\Scripts
o« Command: pip install requests

Installation of flask Package:
o  Command: cd C:\Python27\Scripts
o« Command: pip install flask

Example: Write a script that imports requests and fetch content from the page.
import requests
r = requests.get(‘https://www.google.com/")
print r.status_code

print r.headers['content-
type'] print r.text

File Edit Shell Debug Options Window Help

Python 2.7.13 (v2.7.13:a06454blafal, Dec 17 2016, 20:42:59) [MSC v.1500 32 bit (Intel)] on win32 2
Type "copyright", "credits" or "license()" for more information.
>>>

RESTART: C:/Python27/progs/12b.py
status code= 200

content type= text/html; charset=IS0-8859-1

Content is <!doctype html><html itemscope="" itemtype="http://schema.org/WebPage" lang="en-IN"><head>
<meta content="text/html; charset=UTF-8" http-equiv="Content-Type'"><meta content="/images/branding/goo
gleg/1x/googleg standard color 128dp.png" itemprop="image"><title>Google</title><script>(function() {wi
ndow.google={kEI: 'DzzJWYeWLsnwvgSutL2ABw' kEXPI:'1352614,1353383,1353746,1354277,1354401,1354443,13546
19,1354625,1354749,1354875,1355205,1355218,1355324,3700281,3700476,4029815,4031109,4043492,4045841,404
8347,4063220,4072776,4076999,4078430,4081039,4081165,4095910,4097153,4097922,4097929,4098733,4098740,4
098752,4101430,4101437,4102111,4102237,4103475,4103845,4103861,4104258,4104414,4109316,4109490,4110656
,4111590,4113217,4113604,4115697,4116724,4116731,4117327,4117539,4117980,4118103,4118227,4118798,41190
32,4119034,4119036,4119121,4119272,4119740,4119797,4119799,4119806,4120414,4120660,4120916,4121035,412
1174,4121350,4122025,4123641,4124173,4124220,4124411,4124850,4125477,4125837,4125963,4126204,4126242,4
126246,4126671,4127232,4127473,4127744,4127775,4127890,4128378,4128586,4129520,4129555,4130572,4130823
,4131073,4131247,4131419,4131646,4131647,4131871,4131943,4132309,4132420,4132451,4132588,4132618,41327
83,4132985,4133114,4133117,10200083,19003656,19003743,19003770,19003791,21060965"' ,authuser:0,kscs: 'c9c
918£0_41',u:"'c9c918£0'} ;google.kHL='en-IN';}) () ; (function () {google.lc=[] ;google.li=0;google.getEI=func
tion(a) {for(var b;a&&('a.getAttribute]||! (b=a.getAttribute("eid"))) ;)a=a.parentNode;return b||google.kE
I};google.getLEI=function(a) {for (var b=null;a&&('a.getAttribute||! (b=a.getAttribute("leid"))) ;)a=a.par
entNode ;return b} ;google.https=function() {return"https:"==window.location.protocol} ;google.ml=function
() {return null} ;google.wl=function(a,b) {try{google.ml (Error(a),!1l,b) }catch(c){}} ;google.time=function (
) {return (new Date) .getTime () } ;google.log=function(a,b,c,d,g) {if (a=google.logUrl(a,b,c,d,qg)) {b=new Imag
e;var e=google.lc,f=google.li;e[f]=b;b.onerror=b.onload=b.onabort=function() {delete e[£f]} ;google.vel&&

google.vel.lu&&google.vel.lu(a) ;b.src=a;google.li=f+1}} ;google.logUrl=function(a,b,c,d,g) {var e="", 6 f=g
oogle.ls||"";c||-1!=b.search("&ei=") | | (e="&ei="+google.getEI (d) ,~1==b.search("&lei=") && (d=google.getLE
I(d))&&(e+="&lei="+d)) ;d="";!c&&google.cshid&&-1==b.search ("&cshid=") && (d="&cshid="+google.cshid) ;a=c|
Ln:13 Cokd
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There are some libraries in python:

> . . . .
Requests: The most famous HTTP Library. It is a must and an essential criterion for every
Python Developer.
Scrapy: If you are involved in webscripting then this is a must have library for you. After using
this library you won“t use any other.
Pillow: A friendly fork of PIL (Python Imaging Library). It is more user-friendly than PIL and is
5 a must have for anyone who works with images.
SQLAchemy: It is a database library.
> BeautifulSoup: This xml and html parsing library.
> Twisted: The most important tool for any network application developer.
> NumPy: It provides some advanced math functionalities to python.
> . . . . .
SciPy: It is a library of algorithms and mathematical tools for python and has caused many
scientists to switch from ruby to python.
>

Maltplotlib: It is a numerical plotting library. It is very useful for any data scientist or any data
analyzer.
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Python has been an object-oriented language since it existed. Because of this, creating
and using classes and objects are downright easy. This chapter helps you become an expert in
using Python's object-oriented programming support.

If you do not have any previous experience with object-oriented (OO) programming,
you may want to consult an introductory course on it or at least a tutorial of some sort so that
you have a grasp of the basic concepts.

However, here is small introduction of Object-Oriented Programming (OOP) to bring
you at speed:

Overview of OOP Terminology

> . . : .
Class: A user-defined prototype for an object that defines a set of attributes that
characterize any object of the class. The attributes are data members (class variables
and instance variables) and methods, accessed via dot notation.

> . . : : :
Class variable: A variable that is shared by all instances of a class. Class variables are
defined within a class but outside any of the class's methods. Class variables are not
used as frequently as instance variables are.

> . . . . .
Data member: A class variable or instance variable that holds data associated with a class and

N its objects.
Function overloading: The assignment of more than one behaviour to a particular function.
The operation performed varies by the types of objects or arguments involved.

> . . . .
Instance variable: A variable that is defined inside a method and belongs only to the current

N instance of a class.
Inheritance: The transfer of the characteristics of a class to other classes that are derived from
it.
Instance: An individual object of a certain class. An object obj that belongs to a class Circle,

5 for example, is an instance of the class Circle.
Instantiation: The creation of an instance of a class.

> Method: A special kind of function that is defined in a class definition.
Object: A unigue instance of a data structure that's,defined by its class. An object comprises both
data members ?class variables and instance variables) and methods.

>

Operator overloading: The assignment of more than one function to a particular operator.

Creation of Class:
A class is created with the keyword class and then writing the classname. The simplest form
of class definition looks like this:
class ClassName:
<statement-1>

<statement-N>
Class definitions, like function definitions (def statements) must be executed before
they have any effect. (You could conceivably place a class definition in a branch of an if
statement, or inside a function.)
Example: class Student:
def __init__(self):
self.name="hari"
self.branch="CSE"
def display(self):
print self.name
print self.branch
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For example, If we ,,Student™ class, we can write code in the class that specifies the attributes
and actions performed by any student.

Observer that the keyword class is used to declare a class. After this, we should write
the class name. So, ,,Student™ is our class name. Generally, a class name should start
with a capital letter, hence ,,S* is a capital in ,,Student™.

In the class, we have written the variables and methods. Since in python, we cannot
declare variables, we have written the variables inside a special method, i.e. __init_ ().
This method is used to initialize the variables. Hence the name ,,init".

The method name has two underscores before and after. This indicates that this method is
internally defined and we cannot call this method explicitly.

Observe the parameter ,,self™* written after the method name in the parentheses. ,,self™ is a
variable that refers to current class instance.

When we create an instance for the Student class, a separate memory block is allocated on the
heap and that memory location is default stored in ,,self™.

The instance contains the variables ,,name* and ,,branch® which are called instance
variables. To refer to instance variables, we can use the dot operator notation along
with self as ,,self.name* and ,,self.branch®.

The method display () also takes the ,,self variable as parameter. This method displays the
values of variables by referring them using ,,self".

The methods that act on instances (or objects) of a class are called instance methods.

Instance methods use ,,self™ as the first parameter that refers to the location of the
instance in the memory.

Writing a class like this is not sufficient. It should be used. To use a class, we should
create an instance to the class. Instance creation represents allotting memory necessary
to store the actual data of the variables, i.e., ,hari®, ,,CSE®.

To create an instance, the following syntax is used:
instancename = Classname( )

So, to create an instance to the Student class, we:can write as: s1 =
Student ()

Here ,,s1° represents the instance name. When we create an instance like this, the following
steps will take place internally:
1. First of all, a block of memory.is allocated on heap. How much memory is to be
allocated is decided from the-attributes and methods available in the Student class.
2. After allocating the memory block, the special method by the name ,, _init _(self)* is
called internally. This-method stores the initial data into the variables. Since this
method is useful to construct the instance, it is called ,,constructor.
3. Finally, the allocated memory location address of the instance is returned into ,,s1°
variable. To see this memory location in decimal number format, we can use id( )
function as id(s1).

attributes

def __init__(self):
methods
def display(self)

Student( )

D n
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Self variable:

»self® is a default variable that contains the memory address of the instance of the
current class. When an instance to the class is created, the instance name cotains the memory
locatin of the instance. This memory location is internally passed to ,,self™.

For example, we create an instance to student class as:

s1 = Student()

Here, ,,s1 contains the memory address of the instance. This memory address is
internally and by default passed to ,,self™ variable. Since ,,self™ knows the memory address of
the instance, it can refer to all the members of the instance.

We use ,,self” in two eays:

|
The self variable is used as first parameter in the constructor as: def
__init__(self):

In this case, ,,self” can be used to refer to the instance variables inside the
constructor.

,»self”* can be used as first parameter in the instance methods as: def

display(self):
Here, display( ) is instance method as it acts on the instance variables. If this
method wants to act on the instance variables, it should know the memory location
of the instance variables. That memory location is by default available to the
display( ) method through ,,self™.

attributes

def __init__(self):
methods
def display(self)]

Student( )
Constructor:

A constructor is a special method that is used to initialize the instance variables of a
class. In the constructor, we createthe instance variables and initialize them with some
starting values. The first parameter of the constructor will be ,,self”* variable that contains the
memory address of the instance.

def __init__(self):
self.name = "hari"
self.branch = "CSE"

Here, the constructor has only one parameter, i.e. ,self using ,self.name” and
,.self.branch®, we can access the instance variables of the class. A constructor is called at the
time of creating an instance. So, the above constructor will be called when we create an
instance as:

s1 = Student()
Let™s take another example, we can write a constructor with some parameters in
addition to ,,self as:
def init (self,n=,“,b=,"):
self.name = n
self.branch = b

Page 3

www.FirstRanker.com



:l » FirstRanker.com

Firstranker's choice :
PYTHON PROGRAMMING Www.FirstRanker.com www.FirstRanggij-zgm

ee

Here, the formal arguments are ,,n“ and ,,b™ whose default values are given as ,,
(None) and ., (None). Hence, if we do not pass any values to constructor at the time of
creating an instance, the default values of those formal arguments are stored into name and
branch variables. For example,

s1 = Student()

Since we are not passing any values to the instance, None and None are stored into
name and branch. Suppose, we can create an instance as:

s1 = Student( “mothi”, “CSE”)

In this case, we are passing two actual arguments: “mothi” and “CSE” to the Student
instance.
Example:
class Student:
def __init__(self,n=",b="):
self.name=n
self.branch=b
def display(self):
print "Hi",self.name
print "Branch", self.branch
s1=Student()
sl.display()
Print “e--e--es-meeceemeoceeeeeceaas
s2=Student("mothi","CSE")
s2. dlsplay()

Output:

Hi mothi
Branch CSE

Types of Variables:
The variables which are written inside a class are of 2 types:
a) Instance Variables
b) Class Variables or Static Variables
a) Instance Variables
Instance variables-are the variables whose separate copy is created in every instance.
For example, if ,,x" is an instance variable and if we create 3 instances, there will be 3
copies of ,,x™ in these 3 instances. When we modify the copy of ,,x* in any instance, it will
not modify the other two copies.
Example: A Python Program to understand instance variables.
class Sample:
def __init__(self):
self.x =10
def modify(self):
self.x =self.x+1
s1=Sample()
s2=Sample()
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Output:

print "x in s1=",s1.x
print "X in s2=",s2.x

print "X in s1=",s1.x
print "X in s2=",s2.x

X insl=10
X ins2=10
xinsl=11
X ins2=10

Instance variables are defined and initialized using a constructor with ,,self parameter.
Also, to access instance variables, we need instance methods with ,,self” as first parameter. It
is possible that the instance methods may have other parameters in addition to the ,,self™
parameter. To access the instance variables, we can use self.variable as shown in program. It

is also possible to access the

instancename.variable, e.g. s1.x
b) Class Variables or Static Variables
Class variables are the variables whose single copy is available to all the instances of
the class. If we modify the copy of class variable in an instance, it will modify all the
copies in the other instances. For example, if ,x™ is a class variable and if we create 3
instances, the same copy of ,,x“ is passed to these 3 instances. When we modify the copy
of ,.x“ in any instance using a class method, the modified copy is sent to the other two

instances.

instance variables from outside the class, as:

Example: A Python program to understand class variables or static variables.

Output:

class Sample:
x=10
@classmethod
def modify(cls):
cls.x=cls.x+1
sl=Sample()
s2=Sample()
print"x in s1=",s1.x
print "X in s2=",52.X
print "-----mmmmmeeee- "
s1.modify()
print "x in s1=",s1.x
print "X in s2=",s2.x

xinsl=10
x ins2=10
xinsl=11
xins2=11
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Namespaces:

A namespace represents a memory block where names are mapped to objects.
Suppose we write: n=10

Here, ,,n" is the name given to the integer object 10. Please recollect that numbers,
strings, lists etc. Are all considered as objects in python. The name ,,n” is linked to 10 in the
namespace.

a) Class Namespace:

A class maintains its own namespace, called ,class namespace™. In the class
namespace, the names are mapped to class variables. In the following code, ,,n* is a class
variable in the student class. So, in the class namespace, the name ,,n* is mapped or linked to
10 as shown in figure. We can access it in the class namespace, using classname.variable, as:
Student.n which gives 10.

Example:
class Student:
n=10
print Student.n # displays 10
Student.n +=1
print Student.n # displays 11
s1 = Student()
print s1.n # displays 11
s2 = Student()
print s2.n # displays 11
Before modifying the class variable ,,n" After modifying the class variable ,,n*
Here it is modified
n —h| 10 G _)‘ﬂl/
Class namespace

Class namespace

Instance namespace of s1 Instance namespace of s2 Instance namespace of s1 Instance namespace of 52
We know that a single copy of class variable is shared by all the instances. So, if the class
variable is modified in the class namespace, since same copy of the variable is modified, the
modified copy is available to-all the instances.

b) Instance namespace:

Every instance will have its own name space, called ,,instance namespace™. In the
instance namespace, the names are mapped to instance variables. Every instance will have its
own namespace, if the class variable is modified in one instance namespace, it will not affect
the variables in the other instance namespaces. To access the class variable at the instance
level, we have to create instance first and then refer to the variable as instancename.variable.
Example:

class Student:
n=10
s1 = Student()
print s1.n # displays 10
sln+=1
print s1.n # displays 11
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s2 = Student()

print s2.n # displays 11
Before modifying the class variable ,,n* After modifying the class variable ,,n*
n —>| 10 i | 10
Class namespace Elucs naniaspssa
Here it is modified
Y

Instance namespace of s1 Instance namespace of s2 Instance namespace of s1 Instance namespace of s2

Types of methods:
We can classify the methods in the following 3 types:
a) Instance methods
Accessor methods
> Mutator methods

b) Class methods

c) Static methods
a) Instance Methods:

Instance methods are the methods which act upon the instance variables of the
class.instance methods are bound to instances and hence called as:
instancename.method(). Since instance variables areavailable in the instance, instance
methods need to know the memory address of instance. This is provided through ,,self™
variable by default as first parameter for the instance method. While calling the instance
methods, we need not pass any value to the ,,self** variable.

Example:
class Student:
def __init__(self,;n=",b="):
self.name=n
self.branch=b
def display(self):
print "Hi",self.name
print "Branch", self.branch
s1=Student()

s1.display()
Print “m-mmmmmmmemmemm oo ”
s2=Student(""'mothi","CSE")
s2.display()
Print “---m-mmmmm oo ”
Instance methods are of two types: accessor methods and mutator methods.
> Accessor methods simply access of read data of the variables. They do not modify
the data in the variables. Accessor methods are generally written in the form of
> getXXXX(') and hence they are also called getter methods.

Mutator methods are the methods which not only read the data but also modify
them. Theﬁ/ %re written in the form of setXXXX(); and hence they are also called
setter methods.
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Example:
class Student:
def setName(self,n):
self.name =n
def setBranch(self,b):
self.branch = b
def getName(self):
return self.name
def getBranch(self):
return self.branch
s=Student()
name=input("Enter Name: ")
branch=input("Enter Branch: ")
s.setName(hame)
s.setBranch(branch)
print s.getName()
print s.getBranch()

b) Class methods:

These methods act on class level. Class methods are the methods which act on
the class variables or static variables. These methods are written using @classmethod
decorator above them. By default, the first parameter for class methods is ,,cls* which
refers to the class itself.

For example, ,,cls.var™ is the format to the class variable. These methods are
generally called using classname.method( ). The processing which is commonly
needed by all the instances of class is handled by the class methods.

Example:

class Bird:

wings =2

@classmethod
def fly(cls,name):
print name,"flies with" cls.wings,"wings"

Bird.fly("parrot™) #display "parrot flies with 2 wings"
Bird.fly("sparrow") #display "sparow flies with 2 wings"

¢) Static methods:

We need static methods when the processing is at the class level but we need
not involve the class or instances. Static methods are used when some processing is
related to the class but does not need the class or its instances to perform any work.

For example, setting environmental variables, counting the number of
instances of the class or changing an attribute in another class, etc. are the tasks
related to a class.

Such tasks are handled by static methods. Static methods are written with

decorator @staticmethod above them. Static methods are called in the form of
classname.method ().
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Example:
class MyClass:
n=0
def __init__(self):
MyClass.n = Myclass.n + 1
def noObjects():

print "No. of instances created: ", MyClass.n
m1=MyClass()
m2=MyClass()
m3=MyClass()
MyClass.noObjects()
Inheritance:

e Software development is a team effort. Several programmers will work as a team to
develop software.

e When a programmer develops a class, he will use its features by creating an instance to
it. When another programmer wants to create another class which is similar to the class
already created, then he need not create the class from the scratch. He can simply use the
features of the existing class in creating his own class.

e Deriving new class from the super class is called inheritance.

e The child class inherits the attributes of its parent class, and you can use those attributes
as if they were defined in the child class.

e A child class can also override data members and methods from the parent.

Syntax:

class Subclass(BaseClass):
<class body>

e When an object is to SubClass is created, it contains-a copy of BaseClass within it. This
means there is a relation between the BaseClass and SubClass objects.

¢ \We do not create BaseClass object,but still a capy of it is available to SubClass object.

e By using inheritance, a programmer. can develop classes very easilt. Hence
programmer‘s productivity is increased:. Productivity is a term that refers to the code
developed by the programmer in a given.span of time.

e If the programmer used inheritance, he will be able to develop more code in less time.

e In inheritance, we always create.only the sub class object. Generally, we do not create
super class object. The reason is clear. Since all the members of the super class are
available to sub class, when'we crate an object, we can access the members of both the
super and sub classes.

e super() is a built-in method which is useful to call the super class constructor or methods
from the sub class.

e Any constructor written in the super class is not available to the sub class if the sub class
has a constructor.

e Then how can we initialize the super class instance variables and use them in the sub
class? This is done by calling super class constructor using super( ) method from inside
the sub class constructor.

e super( ) is a built-in method which contains the history of super class methods.

e Hence, we can use super( ) to refer to super class constructor and methods from a aub
class. So, super() can be used as:

super().init() # call super class constructor

super().init(arguments) # call super class constructor and pass arguments

super().method() # call super class method
RN RRRRRRAEEE S
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Example: Write a python program to call the super class constructor in the sub class using
super( ).
class Father:
def __init_ (self, p = 0):
self.property = p
def display(self):
print "Father Property",self.property
class Son(Father):
def __init_ (self,pl =0, p = 0):
super().__init__ (p1)
self.propertyl = p
def display(self):
print "Son Property",self.property+self.property1
s=S0on(200000,500000)
s.display()
Output:
Son Property 700000
Example: Write a python program to access base class constructor and method in the sub
class using super( ).
class Square:
def __init__ (self, x = 0):
self.x = x
def area(self):
print "Area of square", self.x * self.x
class Rectangle(Square):
def __init_ (self, x =0,y =0):
super().__init__ (x)
selfy =y
def area(self):
super().area()
print "Area of Rectangle", self.x-* self.y
r = Rectangle(5,16)
r.area()
Output:
Area of square 25
Area of Rectangle 80

Types of Inheritance:

There are mainly 2 types. of.inheritance.

a) Single inheritance

b) Multiple inheritance

a) Single inheritance

Deriving one or more sub classes from a single base class is called ,single
inheritance®. In single inheritance, we always have only one base class, but there can
be n number of sub classes derived from it. For example, ,,.Bank™ is a single base clas
from where we derive ,,AndhraBank® and ,,StateBank* as sub classes. This is called
single inheritance.

Bank

AndhraBank StateBank
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Example:
class Bank:
cash = 100
@classmethod
def balance(cls):
print cls.cash
class AndhraBank(Bank):
cash = 500
@classmethod
def balance(cls):
print "AndhraBank",cls.cash +
Bank.cash class StateBank(Bank):
cash = 300
@classmethod
def balance(cls):
print "StateBank",cls.cash + Bank.cash
a=AndhraBank()

www.FirstRankgitsm

a.balance() # displays AndhraBank 600

s=StateBank()

s.balance()
b) Multiple inheritance

#displays StateBank 400

Deriving sub classes from multiple (or more than one) base classes is called
,~multiple inheritance”. All the members of super classes are by default available to
sub classes and the sub classes in turn can have their own members.

The best example for multiple inheritance is that parents are producing the
children and the children inheriting the qualities of the parents.

Example:

Father Mother

3 3

Child

class.Father:
def height(self):
print "Height is 5.8 incehs"
class Mother:
def color(self):
print "Color is brown"
class Child(Father, Mother):
pass
c=Child()
c.height() # displays Height is 5.8 incehs
c.color() # displays Color is brown

Problem in Multiple inheritance:

If the sub class has a constructor, it overrides the super class constructor and hence the
super class constructor is not available to the sub class.

But writing constructor is very common to initialize the instance variables.

In multiple inheritance, let™s assume that a sub class ,,C* is derived from two
super classes ,,A" and ,,B“ having their own constructors. Even the sub class ,,C*
also has its constructor.
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Example-1:
class A(object):
def __init__ (self):

print "Class A" Output:
class B(object): Class A
def __init__(self): Class C
print "Class B"

class C(A,B,object):
def __init__(self):
super().__init__()
print "Class C"
cl=C()
Example-2:
class A(object):
def __init__ (self):
super().__init__ ()

print "Class A" Output:
class B(object): Class B
def __init__ (self): Class A
super().__init__ () Class C
print "Class B"

class C(A,B,object):
def __init__ (self):
super().__init__ ()
print "Class C"
cl=C()
Method Overriding:

When there is a method in the super class, writing the same method in the sub class so
that it replaces the super class method is called ,,method overriding™. The programmer
overrides the super class methods when he does not want'to use them in sub class.

Example:

import math
class square:
def area(slef, r):
print "Square area=";r * r
class Circle(Square):
def area(self, r):
print "Circle area=", math.pi * r * r
c=Circle()
c.area(15) #+displays Circle area= 706.85834
Data hiding:

An object's attributes may or may not be visible outside the class definition. You need
to name attributes with a double underscore prefix, and those attributes then are not be
directly visible to outsiders.

Example:

class JustCounter:
__secretCount =0
def count(self):
self.__secretCount +=1
print self.__secretCount
counter = JustCounter()
counter.count()
counter.count()
print counter.__secretCount
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When the above code is executed, it produces the following result:
1

2

Traceback (most recent call last):
File "C:/Python27/JustCounter.py”, line 9, in <module>
print counter.__secretCount
AttributeError: JustCounter instance has no attribute ' secretCount'
Python protects those members by internally changing the name to include the class
name. You can access such attributes as object._className__attrName. If you would replace
your last line as following, then it works for you:

print counter. JustCounter__secretCount
When the above code is executed, it produces the following result:
1
2
2

Errors and Exceptions:

As human beings, we commit several errors. A software developer is also a human being
and hence prone to commit errors wither in the design of the software or in writing the code. The
errors in the software are called ,,bugs* and the process of removing them are called ,,debugging®.
In general, we can classify errors in a program into one of these three types:

a) Compile-time errors
b) Runtime errors
¢) Logical errors
a) Compile-time errors
These are syntactical errors found in the code, due to which a program fails to
compile. For example, forgetting a colon«in the statements like if, while, for, def, etc.
will result in compile-time error. Such-errors are detected by python compiler and the
line number along with error description is displayed by the python compiler.

Example: A Python program to understand the compile-time error.
a=1
ifa==
print “hello”
Output:
File ex.py, line 3
Ifa==

AN

SyntaxError: invalid syntax

b) Runtime errors
When PVM cannot execute the byte code, it flags runtime error. For example,
insufficient memory to store something or inability of PVM to execute some
statement come under runtime errors. Runtime errors are not detected by the python
compiler. They are detected by the PVM, Only at runtime.

Example: A Python program to understand the compile-time error.
print "hai"+25
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Output:
Traceback (most recent call last):
File "<pyshell#0>", line 1, in <module>
print "hai"+25
TypeError: cannot concatenate 'str' and 'int' objects

c) Logical errors

These errors depict flaws in the logic of the program. The programmer might
be using a wrong formula of the design of the program itself is wrong. Logical errors
are not detected either by Python compiler of PVM. The programme is solely
responsible for them. In the following program, the programmer wants to calculate
incremented salary of an employee, but he gets wrong output, since he uses wrong
formula.

Example: A Python program to increment the salary of an employee by 15%.
def increment(sal):
sal = sal * 15/100
return sal
sal = increment(5000)
print “Salary after Increment is”, sal
Output:
Salary after Increment is 750

From the above program the formula for salary is wrong, because only the
increment but it is not adding it to the original salary. So, the correct formula would
be:

sal = sal + sal * 15/100

Compile time errors and runtime errors can be eliminated by the programmer by modifying
the program source code.

In case of runtime errors, when the programmer knows. which type of error occurs, he has to
handle them using exception handling mechanism.

Exc}eptions:

Y

\4

Y

An exception is a runtime error which can be handled-by the programmer.

That means if the programmer can guess an error in the program and he can do something to
eliminate the harm caused by that error, then it is called an ,,exception®.

If the programmer cannot do anything in case of an error, then it is called an ,,error and not
an exception.

All exceptions are represented as classes in python. The exceptions which are already
available in python are:called ,built-in” exceptions. The base class for all built-in

ee

exceptions is ,,BaseException” class.

From BaseException class, the sub class ,,Exception™ is derived. From Exception class, the
sub classes ,,StandardError™ and ,,Warning™ are derived.

All errors (or exceptions) are defined as sub classes of StandardError. An error should be
compulsory handled otherwise the program will not execute.

Similarly, all warnings are derived as sub classes from ,,Warning™ class. A warning
represents a caution and even though it is not handled, the program will execute. So,
warnings can be neglected but errors cannot neglect.

Just like the exceptions which are already available in python language, a programmer can
also create his own exceptions, called ,,user-defined* exceptions.

When the programmer wants to create his own exception class, he should derive his class
from Exception class and not from ,,BaseException” class.

%
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[ BaseException

Exception

\
| ]

[ StandardError ] [ Warning ]

ArithmeticError

DeprecationWarning

[ AssertionError

RuntimeWarning

[ SyntaxError [ ImportWarning

TypeError

[ ImportError

NameError

[ EOFError
Exception Handling:

The purpose of handling errors is to make the program robust. The word ,,robust™ means
»strong®. A robust program does not terminate in the middle.

Also, when there is an error in the program, it-will-display an appropriate message to the user and

continue execution.

Designing such programs is needed in any software development.

For that purpose, the programmer should-handle the errors. When the errors can be handled, they are

called exceptions.
To handle exceptions, the programmer should perform the following four steps:
Step 1: The programmer should observe the statements in his program where there may be a
possibility of exceptions. Such statements should be written inside a ,,try™ block. A try block
looks like as follows:

try:
statements
The greatness of try block is that even if some exception arises inside it, the program
will not be terminated. When PVM understands that there is an exception, it jumps into an
,except™ block.
Step 2: The programmer should write the ,.except” block where he should display the
exception details to the user. This helps the user to understand that there is some error in the
program. The programmer should also display a message regarding what can be done to
avoid this error. Except block looks like as follows:
except exceptionname:
statements

The statements written inside an except block are called ,,handlers* since they handle the
situation when the exception occurs.
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Step 3: If no exception is raised, the statements inside the ,,else” block is executed. Else
block looks like as follows:
else:
statements
Step 4: Lastly, the programmer should perform clean up actions like closing the files and
terminating any other processes which are running. The programmer should write this code in
the finally block. Finally block looks like as follows:
finally:
statements
The speciality of finally block is that the statements inside the finally block are
executed irrespective of whether there is an exception or not. This ensures that all the opened
files are properly closed and all the running processes are properly terminated. So, the data in
the files will not be corrupted and the user is at the safe-side.
Here, the complete exception handling syntax will be in the following format:
try:
statements
except Exceptionl:
statements
except Exception2:
statements
else:
statements
finally:
statements
The following points are followed in exception handling:
Y A single try block can be followed by several except blocks.
Multiple except blocks can be used to handle multiple exceptions.
We cannot write except blocks without a try block.
We can write a try block without any except blocks.
Else block and finally blocks are not compulsory.
When there is no exception, else block is executed after try block.
Finally block is always executed.

AN NN Y NN

Example: A python program to handle 1OError produced by open() function.
import sys
try:
f = open('myfile.txt','r")
s = f.readline()
print s
f.close()
except IOError as e:
print "I/O error", e.strerror
except:
print "Unexpected error:"
Output:
I/0 error No such file or directory

In the if the file is not found, then IOError is raised. Then ,,except™ block will display
a message: ,,I/O error™. if the file is found, then all the lines of the file are read using
readline() method.
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List of Standard Exceptions

Exception Name

Description

Exception

Base class for all exceptions

Stoplteration

Raised when the next() method of an iterator does not point to
any object.

SystemEXit

Raised by the sys.exit() function.

StandardError

Base class for all built-in exceptions except Stoplteration and
SystemEXxit.

ArithmeticError

Base class for all errors that occur for numeric calculation.

OverflowError

Raised when a calculation exceeds maximum limit for a
numeric type.

FloatingPointError

Raised when a floating point calculation fails.

ZeroDivisionError

Raised when division or modulo by zero takes place for all
numeric types.

AssertionError

Raised in case of failure of the Assert statement.

AttributeError Raised in case of failure of attribute reference or assignment.

EOFErTor Raised When_there iS no input frc_)m_either the raw_input() or
input() function and the end of file is reached.

ImportError Raised when an import statement fails.

KeyboardInterrupt

Raised when the user interrupts program execution, usually by
pressing Ctrl+c.

LookupError Base class for all lookup errors.

IndexError Raised when an index is not found in a sequence.

KeyError Raised when the specified key is not found in the dictionary.
NameError Raised when an identifier is not.found in the local or global

namespace.

UnboundLocalError

Raised when trying to access a local variable in a function or
method but no value has. been assigned to it.

EnvironmentError

Base class for all exceptions that occur outside the Python
environment.

Raised when:an.input/ output operation fails, such as the print

IOError statement or the open() function when trying to open a file that
does not exist.

OSError Raised for operating system-related errors.

SyntaxError Raised when there is an error in Python syntax.

IndentationError

Raised when indentation is not specified properly.

Raised when the interpreter finds an internal problem, but when

SystemError this error is encountered the Python interpreter does not exit.
Raised when Python interpreter is quit by using the sys.exit()
SystemExit function. If not handled in the code, causes the interpreter to
exit.
Raised when an operation or function is attempted that is
TypeError invalid for the specified data type.
Raised when the built-in function for a data type has the valid
ValueError type of arguments, but the arguments have invalid values

specified.

RuntimeError

Raised when a generated error does not fall into any category.

NotImplementedError

Raised when an abstract method that needs to be implemented
in an inherited class is not actually implemented.

Page 17

www.FirstRanker.com



:l » FirstRanker.com

R Firstranker's choice : :
PYTHON PROGRAMMING Www.FirstRanker.com www.FirstRanggij-zgm

The Except Block:

The ,,except™ block is useful to catch an exception that is raised in the try block.
When there is an exception in the try block, then only the except block is executed. it is
written in various formats.

1. To catch the exception which is raised in the try block, we can write except block with
the Exceptionclass name as:

except Exceptionclass:

2. We can catch the exception as an object that contains some description about the

exception.
except Exceptionclass as obj:

3. To catch multiple exceptions, we can write multiple catch blocks. The other way is to
use a single except block and write all the exceptions as a tuple inside parantheses as:

except (Exceptionclassl, Exceptionclass2, ....):

4. To catch any type of exception where we are not bothered about which type of
exception it is, we can write except block without mentioning any Exceptionclass name
as:

except:
Example:
try:
f = open('myfile.txt','w")
a=input("Enter a value ")
b=input("Enter a value ")
c=a/float(b)
s = f.write(str(c))
print “Result is stored”
except ZeroDivisionError:
print "Division is not possible"
except:
print "Unexpected error:"
finally:
f.close()
Output:
Enter a value 1
Enter a value 5
Result is stored

Raising an Exception

You can raise exceptions in several ways by using the raise statement. The general

syntax for the raise statement is as follows.
raise [Exception [, args [, traceback]]]

Here, Exception is the type of exception (For example, NameError) and argument is a
value for the exception argument. The argument is optional; if not supplied, the exception
argument is None.

For Example, If you need to determine whether an exception was raised but don*t
intend to handle it, a simpler form of the raise statement allows you to re-raise the exception:

try:
raise NameError(‘HiThere")
except NameError:
print 'An exception flew by!"
raise
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User-Defined Exceptions:

Like the built-in exceptions of python, the programmer can also create his own
exceptions which are called ,,User-defined exceptions™ or ,,Custom exceptions™. We
know Python offers many exceptions which will raise in different contexts.

But, there may be some situations where none of the exceptions in Python are useful for
the pré)grammer. In that case, the programme has to create his/her own exception and
raise it.

For example, let*s take a bank where customers have accounts. Each account is characterized
should by customer name and balance amount.

The rule of the bank is that every customer should keep minimum Rs. 2000.00 as balance amount
in his account.

The programmer now is giiven a task to check the accounts to know every customer is
maintaining minimum balance of Rs. 2000.00 or not.

YV V V VY

If the balance amount is below Rs. 2000.00, then the programmer wants to raise an
exception saying ,.Balance amount is less in the account of so and so person.* This will
be helpful tothe bank authorities to find out the customer.

So, the programmer wants an exception that is raised when the balance amount in an
account is less than Rs. 2000.00. Since there is no such exception available in python, the
programme has to create his/her own exception.

For this purpose, he/she has to follow these steps:

1. Since all exceptions are classes, the programme is supposed to create his own
exception as a class. Also, he should make his class as a sub class to the in-built
,Exception™ class.

class MyException(Exception):
def __init__(self, arg):
self.msg = arg
Here, MyException class is the sub class for ,Exception” class. This class has a
constructor where a variable ,,msg™ is defined. This ,,msg" receives a message passed
from outside through ,arg™.

2. The programmer can write his-code; maybe it represents a group of statements or a
function. When the programmer suspects the possibility of exception, he should raise
his own exception using ,raise’ statement as:

raise MyException(‘message’)
Here, raise statement is raising MyException class object that contains the given
,message"™.

3. The programmer can insert the code inside a ,,try* block and catch the exception
using ,.except™ block as:
try:
code
except MyException as me:
print me

Here, the object ,,me* contains the message given in the raise statement. All these
steps are shown in below program.

Pane 10
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Example:
class MyException(Exception):
def __init__(self, arg):
self.msg = arg
def check(dict):
for k,v in dict.items():
print "Name=",k,"Balance=",v
if v<2000.00:
raise MyException("Balance amount is less in the account of "+k)

bank={"ravi":5000.00,"ramu":8500.00,"raju™:1990.00}
try:
check(bank)
except MyException as me:
print me.msg
Output:
Name= ramu Balance= 8500.0
Name= ravi Balance= 5000.0
Name= raju Balance= 1990.0
Balance amount is less in the account of raju
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Brief Tour of the Standard Library:

Python“s standard library is very extensive, offering a wide range of facilities. The
library contains built-in modules that provide access to system functionality such as 1/O that
would otherwise be inaccessible to the python programmers.

Operating system interface:
>

The OS module in Python provides a way of using operating system dependent functionality.

> The functions that the OS module provides allows you to interface with the underlying operating

system that Python is running on — be that Windows, Mac or Linux.
> You can find important information about your location or about the process.
OS functions
1.  Executing a shell command

0s.system()

2. Returns the current working directory.
os.getcwd()

3. Return the real group id of the current process.
o0s.getgid()

4.  Return the current process®s user id.
o0s.getuid()

5. Returns the real process ID of the current process.
o0s.getpid()

6.  Set the current numeric umask and return the previous umask.
os.umask(mask)

7. Return information identifying the current operating system.
os.uname()

8.  Change the root directory of the current.process to path.
os.chroot(path)

9. Return a list of the entries in-the directory given by
path. os.listdir(path)

10. Create a directory named path with numeric mode mode.
os.mkdir(path)

11. Remove (delete) the file path.
o0s.remove(path)

12.  Remove directories recursively.
os.removedirs(path)

13. Rename the file or directory src to dst.
0s.rename(src, dst)

String Pattern Matching:

The re module provides regular expression tools for advanced string processing. For
complex matching and manipulation, the regular expressions offer succinct, optimized
solutions.

re Functions:
1. match Function
re.match(pattern, string, flags=0)
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Here is the description of the parameters:

Parameter Description
Pattern This is the regular expression to be matched.
String This is the string, which would be searched to match the pattern at

the beginning of string.
You can specify different flags using bitwise OR (|). These are
modifiers, which are listed in the table below.

Flags

The re.match function returns a match object on success, None on failure. We
usegroup(num) or groups() function of match object to get matched expression.

Match Object L.
Description
Methods
group(num=0) [This method returns entire match (or specific subgroup num)
This method returns all matching subgroups in a tuple (empty if there
groups() :
lweren't any)
import re

line = "Cats are smarter than dogs"
matchObj = re.match( r'(.*) are (.*?) .*', line, re.M|re.l)

if matchODbj:
print "matchObj.group() : ", matchObj.group()
print "matchObj.group() : ", matchObj.group(1)
print "matchObj.group(2) : ", matchObj.group(2)
else:
print "No match!!"

Output:

matchObj.group() : Cats are smarter than dogs
matchObj.group(1) : Cats

matchODbj.group(2) : smarter

2. search Function

This function searches for first occurrence of RE pattern within string with optional flags.
Here is the syntax for this function:

re.search(pattern, string, flags=0)
Here is the description of the parameters:

| Parameter ||Description
pattern This is the regular expression to be matched.
string This IS th_e string, which would be searched to match the pattern anywhere
in the string.
flags 'You can specify different flags using bitwise OR (|). These are modifiers,

|vvhich are listed in the table below.
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The re.search function returns a match object on success, none on failure. We use
group(num) or groups() function of match object to get matched expression.

Match Object
Methods IDescription
|group(num:0) [This method returns entire match (or specific subgroup num) |

This method returns all matching subgroups in a tuple (empty if there
weren't any)

groups()

3. sub function:

One of the most important re methods that use regular expressions is sub.
re.sub(pattern, repl, string, max=0)

This method replaces all occurrences of the RE pattern in string with repl, substituting all
occurrences unless max provided. This method returns modified string.

Example:
import re

phone = "2004-959-559 # This is Phone Number"

# Delete Python-style comments

num = re.sub(r'#.*$', ", phone)
print "Phone Num : ", num

# Remove anything other than
digits num = re.sub(r'\D', "', phone)

print "Phone Num : ", num

Output: Phone Num : 2004-959-559
Phone Num : 2004959559

Regular Expression Patterns

Except for control characters, (+:?. *~$ () [1{}|\), all characters match
themselves. You can escape a control character by preceding it with a backslash.
Following table lists the regular expression syntax that is available in Python —

Pattern “Description |
\" IMatches beginning of line. |
$ IMatches end of line. |

Matches any single character except newline. Using m option allows it to
match newline as well.

[...] Matches any single character in brackets.

["..] [Matches any single character not in brackets

re* [Matches 0 or more occurrences of preceding expression.

l'e+ |Matches 1 or more occurrence of preceding expression.

re? [Matches 0 or 1 occurrence of preceding expression.

re{ n} Matches exactly n number of occurrences of preceding expression.

re{ n,} Matches n or more occurrences of preceding expression.

e ————————————————————
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re{ n, m} |I\/Iatches at least n and at most m occurrences of preceding expression.

| b [Matches either a or b,

%...) Comment.

?7=re) Specifies position using a pattern. Doesn't have a range.

?1re) Specifies position using pattern negation. Doesn't have a range.

7> re) Matches independent pattern without backtracking.

w Matches word characters.

w Matches nonword characters.

S |Matches whitespace. Equivalent to [\t\n\r\f].

S [Matches nonwhitespace.

d |Matches digits. Equivalent to [0-9].

D [Matches nondigits.

\A |Matches beginning of string.
\z [Matches end of string. If a newline exists, it matches just before newline. |
\z [Matches end of string. |
f\G |Matches point where last match finished. |
\B [Matches nonword boundaries. |
\n, \t, etc. [Matches newlines, carriage returns, tabs, etc. |
\L..\9 [Matches nth grouped subexpression. |
10 Matches nth grouped sybexpression if it matched already. Otherwise refers

to the octal representation of a character.code.

Mathematical Functions:

The math module is a standard module‘in Python and is always available. To use
mathematical functions under this module, you have to import the module using import

math.

Function Description
ceil(x) Returns the smallest integer greater than or equal to x.
copysign(x, y) Returns x with the sign of y
fabs(x) Returns the absolute value of x
factorial(x) Returns the factorial of x
floor(x) Returns the largest integer less than or equal to x
fmod(x, y) Returns the remainder when x is divided by y
frexp(x) Returns the mantissa and exponent of x as the pair (m, €)
fsum(iterable) Returns an accurate floating point sum of values in the iterable
isfinite(x) Returns True if x is neither an infinity nor a NaN (Not a Number)
Idexp(x, 1) Returns x * (2**i)
modf(x) Returns the fractional and integer parts of x
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trunc(x) Returns the truncated integer value of x
exp(X) Returns e**x
expm1(x) Returns e**x - 1

log(X[, base])

Returns the logarithm of x to the base (defaults to e)

log10(x) Returns the base-10 logarithm of x
pow(X, Y) Returns x raised to the power y
sqrt(x) Returns the square root of x
atan2(y, X) Returns atan(y / x)
cos(X) Returns the cosine of x
hypot(X, y) Returns the Euclidean norm, sqrt(x*x + y*y)
sin(x) Returns the sine of x
tan(x) Returns the tangent of x
degrees(X) Converts angle x from radians to degrees
radians(x) Converts angle x from degrees to radians
acosh(x) Returns the inverse hyperbolic cosine of x
asinh(x) Returns the inverse hyperbolic sine of x
atanh(x) Returns the inverse hyperbolic tangent of x
cosh(x) Returns the hyperbolic cosine of X
sinh(X) Returns the hyperbolic cosine of x
tanh(x) Returns the hyperbolic tangent of x
erf(x) Returns the error function at x
erfc(x) Returns the complementary error function at x
gamma(x) Returns the Gamma function at x
lgamma(x) Retur_ns the natural logarithm of the absolute value of the Gamma
function at x

. Mathematical constant, the ratio of circumference of a circle to it's
P! diameter (3.14159...)
e mathematical constant e (2.71828...)
Internet Access:
>

Simple Mail Transfer Protocol (SMTP) is a protocol, which handles sending e-mail and routing e-
mail between mail servers.

>

Python provides smtplib module, which defines an SMTP client session object that can be used
to send mail to any Internet machine with an SMTP or ESMTP listener daemon.

Here is a simple syntax to create one SMTP object, which can later be used to send an e-mail:
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import smtplib
smtpObj = smtplib.SMTP( [host [, port [, local_hostname]]] )
Here is the detail of the parameters:

host: This is the host running your SMTP server. You can specify IP address of the host or a
domain name like tutorialspoint.com. This is optional argument.

> port: If you are providing host argument, then you need to specify a port, where SMTP

server is listening. Usually this port would be 25.

> . . .
local_hostname: If your SMTP server is running on your local machine, then you can

specify just localhost as of this option.

An SMTP object has an instance method called sendmail, which is typically used to do the
work of mailing a message. It takes three parameters:
The sender - A string with the address of the sender.
The receivers - A list of strings, one for each recipient.
T_he message - A message as a string formatted as specified in the various RFCs.
Example: Write a program to send email to any mail address.
import smtplib
from email.mime.text import MIMEText
body="The message you want to
send........ " msg=MIMEText(body)
fromaddr="fromaddress@gmail.com"
toaddr="toaddress@gmail.com"
msg['From‘]=fromaddr
msg['To']=toaddr
msg['Subject]="Subject of mail"
server=smtplib. SMTP('smtp.gmail.com’,587)
server.starttls()

server.login(fromaddr,"fromAddressPassword")
server.sendmail(fromaddr;toaddr,msg.as_string())
print "Mail Sent......."
server.quit()

Output:
Mail Sent..........

Note: To send a mail to others you have to change “Allow less secure apps: ON” in from
address mail. Because Google has providing security for vulnerable attacks

Dates and Times:

A Python program can handle date and time in several ways. Converting between date
formats is a common chore for computers. Python's time and calendar modules help track
dates and times.

The time Module

There is a popular time module available in Python which provides functions for
working with times and for converting between representations. Here is the list of all
available methods:
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No Function with Description
1 time.ctime([secs])
Like asctime(localtime(secs)) and without arguments is like asctime(
) time.localtime([secs])
2 Accepts an instant expressed in seconds since the epoch and returns a time-tuple t with the local
time (t.tm_isdst is O or 1, depending on whether DST applies to instant secs by local rules).
3 time.sleep(secs)
Suspends the calling thread for secs seconds.
4 time.time()
Returns the current time instant, a floating-point number of seconds since the
epoch. time.clock()
5 | The method returns the current processor time as a floating point numberexpressed in
seconds on Unix.
time.asctime([tupletime])
6 | Accepts a time-tuple and returns a readable 24-character string such as "Tue Dec
11 18:07:14 2008'".
Example:
import time
print "time: ",time.time()
print "ctime: ",time.ctime()
time.sleep(5)
print "ctime: ", time.ctime()
print "localtime: ",time.localtime()
print "asctime: ", time.asctime( time.localtime(time.time()) )
print "clock: ",time.clock()
Output:

time: 1506843198.01

ctime: Sun Oct 01 13:03:18 2017
ctime: Sun Oct 01 13:03:23 2017

localtime: time.struct_time(tm_year=2017, tm_mon=10, tm_mday=1, tm_hour=13,
tm_min=3, tm_sec=23, tm_wday=6, tm_yday=274, tm_isdst=0)

asctime: Sun Oct 01 13:03:232017

clock: 1.14090912202e-06

The calendar Module:

>

The calendar module supplies calendar-related functions, including functions to print a text calendar for a
given month or year.

>

By default, calendar takes Monday as the first day of the week and Sunday as the last one. To change this,
call calendar.setfirstweekday() function.

Sr. No. Function with Description

calendar.calendar(year,w=2,1=1,c=6)

Returns a multiline string with a calendar for year formatted into three columns
separated by c spaces. w is the width in characters of each date; each line has length
21*w+18+2*c. | is the number of lines for each week.

calendar.isleap(year)
Returns True if year is a leap year; otherwise, False.

calendar.setfirstweekday(weekday)
Sets the first day of each week to weekday code weekday. Weekday codes are 0
(Monday) to 6 (Sunday).
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4 calendar.leapdays(yl,y2)
Returns the total number of leap days in the years within range(y1,y2).

5

for each week.

calendar.month(year,month,w=2,1=1)
Returns a multiline string with a calendar for month of year, one line per week plus two

header lines. w is the width in characters of each date; each line has length 7*w+6. | is the number of lines

Example:

import calendar

print "Here it is the calendar:"
print calendar.month(2017,10)
calendar.setfirstweekday(6)

print calendar.month(2017,10)

print "Is 2017 is leap year?",calendar.isleap(2017)

print "No.of Leap days",calendar.leapdays(2000,2013)
print "1990-November-12 is",calendar.weekday(1990,11,12)

Output:

Here it is the calendar:
October 2017

Mo Tu We Th Fr Sa Su

1
2 34 56 78
9 10 111213 1415
16 17 181920 2122
23 24 252627 2829
30 31

October 2017
Su Mo TuWe Th Fr Sa
1 23 4 56717
8 9 10 11 12 1314
1516 17 18 1920 21
222324 25 2627 28
2930 31

Is 2017 is leap year? False
No.of Leap days4 1990-

November-12-is 0

Data Compression
Common data archiving and compression formats are directly supported by the

modules including: zlib, gzip, bz2, 1zma, zipfile and tarfile.

Example: write a program to zip the three files into one single “.zip”

file import zipfile

FileNames=['README.txt','NEWS.txt','LICENSE.txt']

with zipfile.ZipFile('reportDirl.zip', 'w') as myzip:

for f in FileNames:
myzip.write(f)
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Multithreading
Running several threads is similar to running several different programs concurrently, but
with the following benefits:

> . - . .
Multltple threads within a process share the same data space with the main thread and can

therefore share information or communicate with each other more easily than if they were
separate processes.

>
Threads sometimes called light-weight processes and they do not require much memory overhead; they

care cheaper than processes.

A thread has a beginning, an execution sequence, and a conclusion. It has an instruction
pointer that keeps track of where within its context it is currently running.

It can be pre-empted (interrupted).

It can temporarily be put on hold (also known as sleeping) while other threads are running - this is
called yielding.

Starting a New Thread

> . . .
To spawn another thread, you need to call following method available in thread module:

thread.start_new_thread ( function, args[, kwargs] )

> . - . .
This method call enables a fast and efficient way to create new threads in both Linux and

Windows.

> The method call returns immediately and the child thread starts and calls function with the passed

list of agrs. When function returns, the thread terminates.

> . . . .
Here, args is a tuple of arguments; use an empty tuple to call function without passing any

arguments. kwargs is an optional dictionary of keyword arguments.
Example:
import thread
import time
def print_time(tname,delay):
count=0

while count<5:
count+=1
time.sleep(delay)
print tname,time.ctime(time.time())

thread.start_new_thread( print_time, ("Thread-1",2))
thread.start_new_thread( print_time, ("Thread-2",5) )

Output:
Thread-1 Sun Oct 01 22:15:08 2017
Thread-1 Sun Oct 01 22:15:10 2017
Thread-2 Sun Oct 01 22:15:11 2017
Thread-1 Sun Oct 01 22:15:12 2017
Thread-1 Sun Oct 01 22:15:14 2017
Thread-1Thread-2 Sun Oct 01 22:15:16 2017Sun Oct 01 22:15:16 2017
Thread-2 Sun Oct 01 22:15:21 2017
Thread-2 Sun Oct 01 22:15:26 2017
Thread-2 Sun Oct 01 22:15:31 2017
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The Threading Module:

The threading module exposes all the methods of the thread module and provides some
additional methods:

e threading.activeCount(): Returns the number of thread objects that are active.

e threading.currentThread(): Returns the number of thread objects in the caller's thread
control.

e threading.enumerate(): Returns a list of all thread objects that are currently active.

In addition to the methods, the threading module has the Thread class that implements
threading. The methods provided by the Thread class are as follows:

run(): The run() method is the entry point for a thread.

e start(): The start() method starts a thread by calling the run method.

e join([time]): The join() waits for threads to terminate.

e isAlive(): The isAlive() method checks whether a thread is still executing.
e getName(): The getName() method returns the name of a thread.

e setName(): The setName() method sets the name of a thread.

Creating Thread Using Threading Module:
To implement a new thread using the threading module, you have to do the following:
e Define a new subclass of the Thread class.
e Override the __init_(self [,args]) method to add additional arguments.
e Then, override the run(self [,args]) method to implement what the thread should do
when started.

Once you have created the new Thread subclass, you can.create an instance of it and then
start a new thread by invoking the start(), which in turn calls run() method.

Example:

import threading

import time

exitFlag=0

class myThread (threading. Thread):

def __init__(self, threadID, name, counter):
threading. Thread.__init__(self)
self.threadlD = threadID
self.name = name
self.counter = counter

def run(self):
print "Starting " + self.name
print_time(self.name, self.counter, 5)
print "Exiting " + self.name

def print_time(threadName, delay,

counter): while counter:

if exitFlag:
thread.exit()

time.sleep(delay)
print threadName, time.ctime(time.time())
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counter -=1
# Create new threads

threadl = myThread(1, "Thread-1", 1)
thread2 = myThread(2, "Thread-2", 2)

# Start new Threads
threadl.start()
thread2.start()
print "Exiting Main Thread"
Output:
Starting Thread-1Starting Thread-2Exiting Main Thread
Thread-1 Sun Oct 01 22:26:17 2017
Thread-1 Sun Oct 01 22:26:18 2017
Thread-2 Sun Oct 01 22:26:18 2017
Thread-1 Sun Oct 01 22:26:19 2017
Thread-1Thread-2 Sun Oct 01 22:26:20 2017Sun Oct 01 22:26:20 2017

Thread-1 Sun Oct 01 22:26:21 2017
Exiting Thread-1
Thread-2 Sun Oct 01 22:26:22 2017
Thread-2 Sun Oct 01 22:26:24 2017
Thread-2 Sun Oct 01 22:26:26 2017
Exiting Thread-2

Synchronizing Threads

e The threading module provided with Python-includes a simple-to-implement locking
mechanism that allows you to synchronize. threads. A new lock is created by calling the
Lock() method, which returns the new lock.

e The acquire(blocking) method of the'new lock object is used to force threads to run
synchronously. The optional blocking parameter enables you to control whether the
thread waits to acquire the lock:

e If blocking is set to 0, the thread returns immediately with a O value if the lock cannot be
acquired and with a 1 if the lock was acquired. If blocking is set to 1, the thread blocks
and waits for the lock to-be released.

e The release() method of the new lock object is used to release the lock when it is no
longer required.

Example:
import threading
import time
exitFlag=0
class myThread (threading.Thread):

def __init__(self, threadID, name,
counter): threading. Thread.__init__(self)
self.threadlD = threadID

self.name = name
self.counter = counter
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Output:

def run(self):
print "Starting " + self.name
threadLock.acquire()
print_time(self.name, self.counter, 5)
threadLock.release()
print "Exiting " + self.name
def print_time(threadName, delay,
counter): while counter:
if exitFlag:
thread.exit()
time.sleep(delay)

print threadName, time.ctime(time.time())
counter -=1

threadLock =
threading.Lock() threads = []

# Create new threads

threadl = myThread(1, "Thread-1", 1)
thread2 = myThread(2, "Thread-2", 2)
# Start new Threads

threadl.start()
thread2.start()

threads.append(threadl)
threads.append(thread?)
# wait for all threads to complete
for t in threads:

t.join()
print "Exiting Main Thread"

Starting Thread-1Starting Thread-2
Thread-1 Sun.Oct 01 22:32:54 2017
Thread-1 Sun Oct 01 22:32:55 2017
Thread-1 Sun Oct 01 22:32:56 2017
Thread-1 Sun Oct 01 22:32:57 2017
Thread-1 Sun Oct 01 22:32:58 2017
Exiting Thread-1

Thread-2 Sun Oct 01 22:33:00 2017
Thread-2 Sun Oct 01 22:33:02 2017
Thread-2 Sun Oct 01 22:33:04 2017
Thread-2 Sun Oct 01 22:33:06 2017
Thread-2 Sun Oct 01 22:33:08 2017
Exiting Thread-2

Exiting Main Thread
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GUI Programming
Python provides various options for developing graphical user interfaces (GUIs). Most
important are listed below:

e Tkinter: Tkinter is the Python interface to the Tk GUI toolkit shipped with Python..

e wxPython: This is an open-source Python interface for wxWindows
http://wxpython.org.

e JPython: JPython is a Python port for Java which gives Python scripts seamless access
to Java class libraries on the local machine http://www.jython.org.
There are many other interfaces available, which you can find them on the net.

TKinter Programming

Tkinter is the standard GUI library for Python. Python when combined with Tkinter
provides a fast and easy way to create GUI applications. Tkinter provides a powerful object-
oriented interface to the Tk GUI toolkit.

Creating a GUI application using TKkinter is an easy task. All you need to do is
perform the following steps:

Import the Tkinter module.

Create the GUI application main window.

Add one or more of the above-mentioned widgets to the GUI application.

Enter the main event loop to take action against each event triggered by the user.

Example: 7 PSIER=)

import Tkinter

top = Tkinter.Tk()

# Code to add widgets will go here...
top.mainloop()

Tkinter Widgets

e Tkinter provides various controls, such as buttons, labels and text boxes used in a GUI
application. These controls are commonly called widgets.

e There are currently 15 types of widgets in-TKinter. We present these widgets as well as a
brief description in the following table:

Operator Description

Button The Button widget is used to display buttons in your application.

Canvas The Canvas widget is usegl to draw shgpeg, such as lines, ovals,
polygons-and rectangles, in your application.

Checkbutton The Checkbutton widget is used to di§play a _nu mber o_f options as
checkboxes. The user can select multiple options at a time.

Entry The Entry widget is used to display a single-line text field for accepting
values from a user.

Erame Tr_le Frame widget is used as a container widget to organize other
widgets.

Label The Label widget is used to provide a single-line caption for other

widgets. It can also contain images.

Listbox The Listbox widget is used to provide a list of options to a user.

Menubutton The Menubutton widget is used to display menus in your application.

The Menu widget is used to provide various commands to a user. These

Menu ) ..
commands are contained inside Menubutton.
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The Message widget is used to display multiline text fields for
accepting values from a user.

The Radiobutton widget is used to display a number of options as radio
Radiobutton buttons. The user can select only one option at a time. Scale The Scale
widget is used to provide a slider widget.

The Scrollbar widget is used to add scrolling capability to various

Message

Scrollbar widgets, such as list boxes.

Text The Text widget is used to display text in multiple lines.

Toplevel The Toplevel widget is used to provide a separate window container.

Spinbox The Spinbox widget is a variant of the standard Tkinter Entry widget,
P which can be used to select from a fixed number of values.

PanedWindow A PanedWindow is _a container Wldget that may contain any number of

panes, arranged horizontally or vertically.
LabelFrame A labelframe is a simple container widget. Its primary purpose is to act

as a spacer or container for complex window layouts.
tkMessageBox | This module is used to display message boxes in your applications.
Button:

The Button widget is used to add buttons in a Python application. These buttons can display
text or images that convey the purpose of the buttons. You can attach a function or a method
to a button which is called automatically when you click the button.

Example:
import Tkinter
import tkMessageBox
top = Tkinter.Tk()
def helloCallBack():
tkMessageBox.showinfo( "Hello Python", "Hello World")
B = Tkinter.Button(top, text'="Hello", command = helloCallBack)
B.pack()
top.mainloop()
Output:
%k = B X
Hello L
74 Hello Python =
ro\ Hello World
oK
Entry

The Entry widget is used to accept single-line text strings from a user.

o If you want to display multiple lines of text that can be edited, then you should use the
Text widget.

e If you want to display one or more lines of text that cannot be modified by the user,
then you should use the Label widget.
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Example:

Output:

Radiobutton

from TKkinter import *
top = Tk()

L1 = Label(top, text="User Name")
L1.pack( side = LEFT)

E1 = Entry(top, bd =5)
E1.pack(side = RIGHT)
top.mainloop()

7% tk o | B i)

User Name I

e This widget implements a multiple-choice button, which is a way to offer many possible
selections to the user and lets user choose only one of them.

e Inorder to implement this functionality, each group of radiobuttons must be associated to
the same variable and each one of the buttons must symbolize a single value. You can
use the Tab key to switch from one radionbutton to another.

Example:

Output:

from Tkinter import *
def sel():

selection = "You selected the option " +
str(var.get()) label.config(text = selection)
root = Tk()
var = IntVar()

R1 = Radiobutton(root,text="0ption
1" variable=var,value=1,command=sel) R1.pack( anchor = W)

R2 = Radiobutton(root,text="Option
2" variable=var,value=2;command=sel) R2.pack( anchor = W)

R3 = Radiobutton(root,text="Option

3", variable=var;value=3,command=sel) R3.pack( anchor = W)
label = Label(root)

label.pack()

root.mainloop()

R EET )

" Option1

{* Option2
" Option 3
You selected the option 2
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Menu

e The goal of this widget is to allow us to create all kinds of menus that can be used by our
applications. The core functionality provides ways to create three menu types: pop-up,
toplevel and pull-down.

e It is also possible to use other extended widgets to implement new types of menus, such
as the OptionMenu widget, which implements a special type that generates a pop-up list
of items within a selection.

Example:
from TKinter import *
def donothing():
filewin = Toplevel(root)

button = Button(filewin, text="Do nothing button")
button.pack()

root = Tk()
menubar = Menu(root)

filemenu = Menu(menubar, tearoff=0)
filemenu.add_command(label="New", command=donothing)
filemenu.add_command(label="0pen", command=donothing)
filemenu.add_command(label="Save", command=donothing)
filemenu.add_command(label="Save as...",
command=donothing) filemenu.add_command(label="Close",
command=donothing) filemenu.add_separator()

filemenu.add_command(label="Exit", command=root.quit)
menubar.add_cascade(label="File", menu=filemenu)

editmenu = Menu(menubar-tearoff=0)
editmenu.add_command(label="Undo", command=donothing)
editmenu.add_separator()-editmenu.add_command(label="Cut",
command=donothing) editmenu.add_command(label="Copy",
command=donothing) editmenu.add_command(label="Paste",
command=danothing) editmenu.add_command(label="Delete",
command=donothing)

editmenu.add_command(label="Select All", command=donothing)
menubar.add_cascade(label="Edit", menu=editmenu)

helpmenu = Menu(menubar, tearoff=0)
helpmenu.add_command(label="Help Index", command=donothing)
helpmenu.add_command(label="About...", command=donothing)
menubar.add_cascade(label="Help", menu=helpmenu)

root.config(menu=menubar)
root.mainloop()
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Output:

(76 w ey

Edit Help

Open

Save
Save as...
Close

Exit

L

Example: Write a program for Tic-Tac-Toe Game
from TKinter import *

def callback(r,c):
global player
if player=="X" and states[r][c]==0:
b[r][c].configure(text="x")
states[r][c]="X"
player="0O'
if player=="0" and states[r][c]==0:
b[r][c].configure(text="0")
states[r][c]="O'
player="X'
root=Tk()
states=[[0,0,0],[0,0,0],[0,0,0]]
b=[[0,0,0],[0,0,0],[0,0,0]]
for i in range(3):
for j in range(3):

b[i][j]=Button(font=('verdana',56),width=3,bg="yellow',command=Ilambda

r=i,c=j:callback(r,c))
b[i][j].grid(row=i,column=j)

player="X'

root.mainloop()

[ w [ESRR=RT o)

O | O | x

@) X X
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Example: Write a GUI for an Expression Calculator using

tk from Tkinter import *
from math import *
root=Tk()
root.title("Calculator™)
root.geometry(*210x200")
e=Entry(root,bd=8,width=30)
e.grid(row=0,column=1,columnspan=>5)
def setText(txt):

I=len(e.get())

e.insert(l,txt)
def clearl():

txt=e.get()

e.delete(0,END)

e.insert(0,txt[:-1])

def clear():
e.delete(0,END)
def sqroot():
txt=sqrt(float(e.get()))
e.delete(0,END)
e.insert(0,txt)
def negation():
txt=e.get()
if txt[O]=="-"
e.delete(0,END)
e.insert(0,txt[1:])
elif txt[0]=="+""
e.delete(0,END)
e.insert(0,"-"+txt[1:])

else:
e.insert(0,"-")

def equals():
try:
s=e.get()
for i in range(0,len(s)):

if s[i]=="+" or s[i]=="-" or s[i]=="*" or s[i]=="/" or

s[i]=="%": expr=str(float(s[:i]))+s[i:]
break
elif s[i]==".":
expr=s
break
e.delete(0,END)

e.insert(0,eval(expr))
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except Exception:
e.delete(0,END)

e.insert(0,"INVALID EXPRESSION")

backl=Button(root,text="<--",command=lambda:clear1(),width=10)
backl.grid(row=1,column=1,columnspan=2)

sqr=Button(root,text=u\u221A',command=lambda:sqroot(),width=4)
sgr.grid(row=1,column=5)

can=Button(root,text="C",command=Ilambda:clear(),width=4)
can.grid(row=1,column=3)

neg=Button(root,text="+/-",command=lambda:negation(),width=4)
neg.grid(row=1,column=4)

nine=Button(root,text="9",command=lambda:setText("9"),width=4)
nine.grid(row=2,column=1)

eight=Button(root,text="8",command=lambda:setText(*"8"),width=4)
eight.grid(row=2,column=2)

seven=Button(root,text="7",command=lambda:setText("7"),width=4)
seven.grid(row=2,column=3)

six=Button(root,text="6",command=Ilambda:set Text("'6"),width=4)
six.grid(row=3,column=1)

five=Button(root,text="5",command=lambda:set Text("5"),width=4)
five.grid(row=3,column=2)

four=Button(root,text="4",command=lambda:set Text("4"),width=4)
four.grid(row=3,column=3)

three=Button(root,text="3",command=Ilambda:setText("3"),width=4)
three.grid(row=4,column=1)

two=Button(root,text="2",command=lambda:set Text("2"),width=4)
two.grid(row=4,column=2)

one=Button(root,text="1",command=lambda:setText(""1"),width=4)
one.grid(row=4,column=3)
zero=Button(root,text="0",command=lambda:setText("0"),width=10)
zero.grid(row=5,column=1,columnspan=2)

Page 19

www.FirstRanker.com



:l » FirstRanker.com

R Firstranker's choice : :
PYTHON PROGRAMMING Www.FirstRanker.com www.FirstRanggij-egm

dot=Button(root,text=".",command=Ilambda:set Text("."),width=4)
dot.grid(row=5,column=3)

div=Button(root,text="/",command=lambda:set Text("/"),width=4)
div.grid(row=2,column=4)

mul=Button(root,text="*",command=Ilambda:set Text("*"),width=4)
mul.grid(row=3,column=4)

minus=Button(root,text="-",command=lambda:set Text("-"),width=4)
minus.grid(row=4,column=4)

plus=Button(root,text="+",command=lambda:setText("+"),width=4)
plus.grid(row=5,column=4)

mod=Button(root,text="%",command=lambda:set Text("%"),width=4)
mod.grid(row=2,column=5)

byx=Button(root,text="1/x",command=lambda:setText("%"),width=4)
byx.grid(row=3,column=5)

equal=Button(root,text="=",command=lambda:equals(),width=4,height=3)
equal.grid(row=4,column=>5,rowspan=2)

root.mainloop()

7% Calculator (el eS| 7% Calculator el S

J56+26 1 JSZ.O

s c |lag]lx <-- ¢ |lag] =

6 5 4 * 1/x i

Page 20

www.FirstRanker.com



» FirstRanker.com

A Firstranker's choice .
PYTHON PROGRAMMING Www.FirstRanker.com

www.FirstRankgitem

Turtle Graphics

Graphics is the discipline that underlies the representation and display of geometric shapes in two and
three-dimensional space.

> A Turtle graphics library provides an enjoyable and easy way to draw shapes in a window and gives you an

>
>

opportunity to run several functions with an object.
Turtle graphics were originally developed as part of the children*s programming language called
Logo, created by Seymour Papert and his colleagues at MIT in the late 1960s.

Imagine a turtle crawling on a piece of paper with a pen tied to its tail.

Commands direct the turtle as it moves across the paper and tells it to lift or lower its tail, turn some
number of degrees left or right and move a specified distance.

Whenever the tail is down, the pen drags along the paper, leaving a trail.

In the context of computer, of course, the sheet of paper is a window on a display screen and the turtle is an
invisible pen point.

At any given moment of time, the turtle coordinates. The position is specified with (X, y) coordinates.

>The coordinate system for turtle graphics is the standard Cartesian s?/stem, with the origin (0, 0) at the

centre of a window. The turtle*s initial position is the origin, which is also called the home.

Turtle Operations:

Turtle is an object; its operations are also defined as methods. In the below table the list of
methods of Turtle class.

Turtle Methods | WHAT IT DOES

home Moves the turtle to the origin — coordinates (0, 0) — and set its
heading to its start-orientation.

fd | forward Moves the turtle forward for a specified distance, in the direction
where the turtle is headed.

bk | backward Moves the turtle backward for a specified distance, in the
direction where the turtle-is. headed. Do not change the turtle*s
heading.

right | rt Turns the turtle right by angle units. Units are by default degrees,
but can be set via the degrees () and radians () functions.

left | It Turns the turtle left by angle units. Units are by default degrees,
but can be set via the degrees () and radians () functions.

setx Set the turtle”s first coordinate to x, leaves the second coordinate
unchanged.

sety Set the turtles second coordinate to y, leaves the first coordinate
unchanged.

goto Moves the turtle to an absolute position. If the pen is down,
draws a line. Do not change the turtle®s orientation.

degrees Set the angle measurement unit to radians. Equivalent to degrees
(2 * math.pi)

radians Set the angle measurement unit, i.e., set the number of degrees
for a full circle. The default value is 360"

seth Sets the orientation of the turtle to to_angle.

Turtle Object:

t=Turtle() creates a new turtle object and open sits window. The window's drawing area is

200 pixels wide and 200 pixels high.

t=Turtle( width, height ) creates a new turtle object and open sits window. The window*'s
drawing area has given width and height.
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Example-1: Write a program to draw
square. import turtle

turtle.bgcolor(‘orange’)
turtle.pensize(8)
turtle.forward(100)
turtle.left(90)
turtle.forward(100)
turtle.left(90)
turtle.forward(100)
turtle.left(90)
turtle.forward(100)
turtle.left(90)

74 Python Tue Graphes ® — - - =)

Example-2: :
import turtle
for i in range(20,500,5):

turtle.forward(i)
turtle.left(90) @\

Example-3:
import turtle
c=["red","green","blue"]
i=0
turtle.pensize(5)
for angle in
range(0,360,30): if i>2:
i=0
turtle.color(c[i])
turtle.seth(angle)
turtle.circle(50)
i=i+1
Example-4: . e =
import turtle
for i in range(36):
for j in range(4):
turtle.forward(70)
turtle.left(90)
turtle.left(10)

7% Python Turtle Graphics - ® - e [~ =@ % |
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Testing: Why testing is required?

Software testing is necessary because we all make mistakes. Some of those mistakes
are unimportant, but some of them are expensive or dangerous. We need to check everything
and anything we produce because things can always go wrong-humans make mistakes all the
time.

Software testing is very important because of the following reasons:

1. Software testing is really required to point out the defects and errors that were made
during the development phases.

2. It*s essential since it makes sure of the customer®s reliability and their satisfaction in
the application.

3. Itis very important to ensure the quality of the product. Quality product delivered to the
customers helps in gaining their confidence.

4. Testing is necessary in order to provide the facilities to the customers like the delivery
of high quality product or software application which requires lower maintenance cost
and hence results into more accurate, consistent and reliable results.

5. Testing is required for an effective performance of software application or product.
6. It“s important to ensure that the application should not result into any failures because
it can be very expensive in the future or in the later stages of the development.
7. It*s required to stay in the business.
Basic concepts of testing:

Basics Summary

Learn how software quality is defined and what it means. Software
Software o .. L
Quality quality is the degree of conformance to explicit or implicit

requirements and expectations.

Dimensions of | Learn the dimensions of quality. Software quality has dimensions

Quality such as Accessibility, Compatibility, Concurrency, Efficiency ...
Software Learn what it means and what its relationship is with Software
Quality Quality Control. Software Quality Assurance is a set of activities
Assurance for ensuring quality in software engineering processes.

Learn what it means and what its relationship is with Software
Software

Quality Assurance. Software Quality Control is a set of activities
Quality Control| for ensuring quality in software products.

Learn the differences between Software Quality Assurance and
Software Quality Control. SQA is process-focused and prevention-
oriented but SQC is product-focused and detection-oriented.

SQA and SQC
Differences

Software Learn what SDLC means and what activities a typical SDLC model
Development |comprises of. Software Development Life Cycle defines the
Life Cycle steps/stages/phases in the building of software.
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Software Learn what STLC means and what activities a typical STLC model
Testing Life comprises of. Software Testing Life Cycle (STLC) defines the
Cycle steps/ stages/ phases in testing of software.

Definition of | Learn the various definitions of the term ,,test®. Merriam Webster

Test defines Test as “a critical examination, observation, or evaluation”.
Just as every field has its myths, so does the field of Software
Software . . . .
Testing. We explain some of the myths along with their related

Testing Myths facts.

Unit testing in Python:

The first unit testing framework, JUnit was invented by Kent Back and Erich Gamma
in 1997, for testing Java programs. It was so successful that the framework has been
implemented again in every major programming language. Here we discuss the python
version, unit test.

Unit testing is nothing but testing individual ,,units”, or functions of a program. It
does not have a lot to say about system integration, whether the various parts of a program fit
together. That™s a separate issue.

The goals of unit testing framework are:

e To make it easy to write tests. All a ,,test” needs to do is to say that, for this input, the
function should give that result. The framework takes care of running the tests.

e To make it easy to run tests. Usually this is done by clicking a single button or typing a
single keystroke (F5 in IDLE). ldeally, you should.be comfortable running tests after
every change in the program, however minor.

e To make it easy to tell if the tests passed. The framework takes care of reporting results;
it either simply indicates that all tests passed, ‘or-it provides a detailed list of failures.

Example:
import unittest

class TestStringMethods(unittest. TestCase):

def test_upper(self):
self.assertEqual(*foo’.upper(), 'FOO")

def test isupper(self):
self.assertTrue('FOQO'.isupper())
self.assertFalse('Foo'.isupper())

if _name__=='_ main_"

unittest.main()
Output:

Ran 2 tests in 0.016s

OK
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Writing and Running Test cases

Your object is to write test and not to prove that fyour program works, it™s to try to find out where it
doesn“t! Test every ,,extreme™ case you can think of.

For example, if you were to write and test a function to sort a list, then the first and last
elements get moved to correct position? Can you sort a 1-element list without getting an
error? How about an empty list?

>
While you can dput as many tests as you like into one test method that you shouldn“t test
methods should be short and single-purpose. If you are testing different aspects of a
function, they should be in separate tests.

Here are the rules for writing test methods:

o The name of a test method must start with the letters ,test™, otherwise it will
be ignored.

o This is so that you can write ,helper methods you can call from your tests,
but are not directly called by the test framework.

o Every test method must have exactly one parameter, which is nothing but
,.self. You must put self in front of every built-in assertion method you call.

o) Thde tests must be independent of one another, because they may be run in any
order.

o Do not assume they will execute in the order they occur in the program.

Here are some of the built-in test methods you can call. Each has an optional message parameter, to be
printed if the test fails.

Method Checks that
assertEqual (a, b) a ==>b
assertNotEqual (a, b) a!=b
assertTrue (x) bool (x) 1s True
assertFalse (x) bool (x) 1s False
assertIs(a, b) a is b

assertIsNot(a, b)

a is not b

assertIsNone (x)

x 1is None

assertIsNotNone (x)

x 1s not None

assertIn(a, b)

a in b

assertNotIn(a, b)

a not in b

assertIsInstance (a, b)

isinstance (a, b)

assertNotIsInstance(a, b)

not isinstance (a,

b)

Example: Unittest for addition of two numbers.

import unittest
def add(a,b):
if isinstance(a,int) and
isinstance(b,int): return a+b
elif isinstance(a,str) and
isinstance(b,str): return int(a)+int(b)
else:
raise Exception('Invalid arguments’)
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class TestAdd(unittest. TestCase):
def test_add(self):
self.assertEqual(5,add(2,3))
self.assertEqual(15,add(-6,21))
self.assertRaises(Exception,add,4.0,5.0)
unittest.main()
Output:

Ran 1 test in 0.008s

OK
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