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S aolipy Jolis a5 Cuwl $33)8 S doliy jl pusuwg b iy .LoTJlS 9 Medgw jlw olj
Do oo 3 6l bl sl $3L > g 1)S)gye 9 ple Cupde g YBjlON

0glly © az3)l
32 1990 Lilgl g 80 s aand y3lgl jd pguwg) old 9395 buwgi b ol b )3 Wus aS jgb lod
0l aswgd Al ) yiguelS g Lol pele DluERT o  dwgo
553 g Unix shell .SmallTalk .Algol-68 .C+++C .Modula-3 .\ABC yezad wald ol 3l gsily

Kl 000 Gide uy gl Sl sy L)
88 o )lyd pgac jLisl 3> GNU Luiluy cuxi Perl b adile gl ool ®uio aS

Lol g4 (o it o il jg1j0 S duwge )d un gl deliy aui buugi ogiSl e Heilly
S wwo Wyl ol Cud iy Cylady 5> Gwlwl Giudi jgid ol € yie
Python OUlKel g b Siug
S 03l iy i Hgiwd g Hlislw Geized (& 8jlgaulS dlasi dgd dgazme 1ol glwl Sl .1
S e 3l gl ol &2 6p80L ) Gl yids gl
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Al s Jgw gl giles g 0 iy i &y jo aaledl Ggo ol 3S VU wulilgs .2

Al o gLl ol ool guie 38 CilagSi il wo glwl jluw ol cunlags .3

(ol cuai shls) portable ggigly s Gl (bl wo 0358l s Gllis sl .4
9 Windows .UNIX (gzed alite b buzo 33 (15)B;lw) o3laiwl culils g 8394
> 1) Macintosh

interactive )l el :(interactive mode) yugi doliy U Jolsad Cuuls I luiiny .5
al) S s S5 A o )l gl delip 4 &S (e Gyl @ 1S Lo iluildy mode
A0S oalay JBil g 83D Hhd Siulejl 3yg0 wlelsi yguo

Cw S buzo jl pswg b gy p dilgi b gl (portable) glwl cuai culls .6
buze wolad Sl &S bl o buly So sl g dg4b 1)zl (hardware platform) )ljel
Kl sy

Cuwd ) Slaylpl a4 @S 2idd G Iy gl (1l g doliy 4 jgiie S Jgjlo dg0i
b )> Sying w8 9 e3jb U aiiS auldii criylaw 395 jli Gab |y 1 T b 839l
IS

Hlasybyy ylai sl 831 8Bl woled sl |y (interface) wuld ayly ygisly oaly oKL .8
A2 e il

35S el )8 bouly glei e gaitly gl b ()l SashhS bauly) GUI Gungd doliys .9
s windows system g d dGilylS (L system call 4 g (Cuivgi GUI s aoliy)
9 B)l3slpyi dilolw Ky) X 0y=iy pluw g Macintosh . Windows MFCyudai s33sie
9 (GUI) 6yyl8 SuslyS sladouly sy euhls pulwl a8 Cuwl aSwi Sy JSigy
A1 Jil (S e pdlyd aSud Gy sdilly sl |y didpiu g9 by oKiw

Sy oolidio b sl aoliy sl |y syigy lislw g wiluidy ol :(scalable) iy pulido .10
(Unix shell gleys b3 jwan b izl sly oS sl dibly aoliy ) shell script b awglio

LAD) o 4j|)|
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3223 &S 283 s dlyl |y Syl SUel g b Cubls Geily 033 U S (Sig 1 09Me

200D Cuwygd B ol 51 olasi

functional & ) &)giw? g je=o &l S Givgy 31 )3 i Gwugi doliy Jao jl las .1
S o oluiliy 3 suygd deliy (structured

sl ) ol b als 58 eslaiwl 3yg0 G g S ySal gby S Oyge0 @ ) ol gled e 2
D) daz,j byte-code 4y puz> S dolip

S o el €03 bgy wwyp culilB 5l g 03)S iyl VU alouw Lgy sl 831> goi .3

S we wuiluiliy )83¢5 garbage collection cubls 1 .4

3y «wS,yi Java g COBRA (ActiveX .COM .C++ .C L wilwl a4 |y ol glgi o .5

Python (uugi by bu=e Gjlail oly 9 Lol

laiyl .3)S )=l Mac OS X .Linux ggzed 1 buxe jl (suwg b Sgy p oled wo ) gsill

22310 ol gl cuugd deliy buxe o $ g U il

wud gd Wby (d=e buxo Lo
oalaiwl Jub ol inlpg o138 oaud cuod j8l g 00w cuai Yl buze Ul pyu g Syl sy

S 3)lg |) "python” & 8jlg g 835 3U terminal window bl o

Unix (Solaris, Linux, FreeBSD, AlIX, HP/UX, SunOS, IRIX, etc.)
Win 9x/NT/2000

Macintosh (Intel, PPC, 68K)

0S/2

DOS (multiple versions)

PalmOS

Nokia mobile phones

73805 - asdaiih 651 SO - Gl jibea Sl cuia - Sle QLA ) YL - b GULA - Ol ed 1 o8 ) sal
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Windows CE
Acorn/RISC OS
BeOS

Amiga
VMS/OpenVMS
QNX

VxWorks

Psion
Luwl 00ub Jilio .NET g Java Sjlze S puile 4 uized (ol
Python Zuwl )
4 ilgi o ol sl iSjlwaiiue . binary IS gl guis IS Gy jop U cwyiwd Cig>
Swle aw2lye http://www.python.org/ gwysl 4 wweuwy Culw g
S Cloyd wwoled )3 gl jlw ddiure .S <18l )d 1) Culw jl 1 Heisl ©jlwiiiuwe Isilgi o
Al o swyiwd Juls PostScript ¢ PDF (HTML jl acl 039290
python cuaj

sl 38 Cuwl (SIS Lo 2397 g ailyl (platform) B bouze jl ¢l 035w caub & 059 oisl
24iS wai |y ol g 8358 638l ) 395 bouze b HB5Lw

5 odlaiwl b Cuwl g3V g5 buze gy 1 )2l BB gl 6yl IS gagui pdlys Tyguo o
30 &iio IS S dazyi awilS )y pwitle Hl) U g a2yl iwd Uyguo 4 g5 |y &uis S . C JLLelS
SDD o d.ﬂ)' |J Sl dy.u wibsil ;LS.)).!JB S daolJ)J )» JLU J)go OLKsI &l uo o>

13l padlgs 9eSlieS Gl bme o) 1 Gsily uai © 092 @ 2 )2

S o8 Cuwl v vl Linux/Unix ol Jole piagw a5 (dgiilo gy 1 ool i Cig>
S JWid |y )

73515 - a3 iz 651 S - <l jolim (Sl cin - e GULR 315 YU - il b - 0l el 1 ol pal 0l
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http://www.python.org/download/ guysl ay g 83)S jlail oly Iy olgsd> j8)950 .1
Awlei an>lye

AuS JWid ) wwo dilyl 00w zip Gygao a |y Linux/Unix slp guie 1S oS Si
Aglod zhiiwl 03586 S 51 g 0355 5)S)L |y dbogyye sla JLils

S iulyg |y Modules/Setup Juls o aiy 38 1 w3y oy lbuw auddid sy

uiS 21y /configure Cuy Sl

o U x W N

A plzil ) cuai Jb

w90 33 ji ol B GlyliS g saud cuai /usr/local/bin yoyd Giwy e 3 gaily (oLl )d
38 wwe > /usr/local/lib/pythonXX yauwe 33 il XX geisly  03laiwl 3yg0 S du oS

S JWid ) pj J=lye j9ing Jole plww Sg) p gsil wuai Cig>

S Jiglay http://www.python.org/download/ gwysl 4y g 83)S U Iy 55)gpe .1

Windows J48) 383 e il |y geialy joisg b yBjlw ety o Juls oS (Siy .2
Aubl g XYZ 0uiS cwad il &S ¢l auu 0SS JWwis |y (installer python-XYZ.msi

M Microsoft Installer 2.0 Sl o AiS 03wl Juld ol 51 dilgly jeaing aSil slp .3
wuad gaile gy i |y installer s Cuwl (B Dgus (iliiiiy g 034 cuai gl Sy
S oo wiligidy MST 1 Lo s by 3y gi giede U aiS Ll 1y oT g 835

Do e 030 Giyled gl (install wizard) cuai sleddly auwisS ol 1y oo dglily Llbs .4

Suyp obl 4 cuod aiglys U oS juo g didpdy ) yoyd piwy Sledhid Cuwl o8

30 g g2 Jole pllun Akl il jhs (alixo sl ddigy § Ailgi vo w2l Lo _S_J_.\ 9 & doliy
ly 0l bzl sy s gl Gl aigy Cuwygd oS 83g0i dilyl g2 e Sy 1 L ul 4 Gwyiwd

lilgi (o & Al 8, 5l el e jl Slacgazo Environment variable) (boyzo o Sy ) puo
wuzo jusio Gl Dgis Lo 0353 ()l 35 il lail gy 31 9 831> Jusi |y ol Jlo 55 sl Jighd 535S )iy o9
7355 - a3 4kda 651 SO - Gl ol Sl i - Sle LA 15 YL - b QLA - ol et T 8 el e
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S 020)dy1)> 831 pli Juie Dguls Lo 5ylgSi Uole plmmu Jouwgi & Cuwl 00 5138 ol s diiiny S
9105 G pssiiue bli)l 6§ Jiwe g lize S deliy Sy) command shell Guyiw) yd &8 Cuwl Liledbl
2l (o B aolip plw g (loi (o @S |y Jole il
95295 @y gl Unix)agas o (5138 ol Path jeaisg 33 g PATH . Unix Jole gl )0 path jsio
(Cuuatt joing 9 uwwl Bgp> LS
) dgids Lo e installer bouugi 1 Jald (538 jid jumo a3 bgsye Sl wolai Mac Jole aliuw 53

bol 3¢5 yuue a |y Python & divgy b (o oSl diigy 3 3l gl (interpreter) juso (ilg3yd jolaio

Unix/Linux lu=o )3 juuwe aubis
1ol o JWis |y 3 sl o8 Unix > session S sl 155 3)g0 e 41 gaidly S diigy 395l yelaio @y

)Liss Enter oS g 03)S 3)lg |y setenv PATH "$PATH:/usr/local/bin/python” il :csh shell 5> .1
udd

Enter g 8390i 3)lg ) export PATH="$PATH:/usr/local/bin/python" &lc :bash shell (Linux) > .2
Aud) jlss |y

Auip |y Enter guww 03)S 3)lg [y PATH="$PATH:/usr/local/bin/python” e : ksh shell hsh j> .3

2l oo il S gy i HhS o g8lg 43 /usr/local/bin/python :aiSi

joMu g dole pluw jdpue pulais
2uiS JWid |y 1) J=lyo jgang bouzo 53 session Sy sl yii 3)g0 o a4 gy S divgy gl Cig>

)Lis |y Enter g 03)S by path %path%;C:\Python <)le ((command prompt) gleys b 5> .1

S

2l oo il S gy 88 e C:\Python :aii

72505 - o534k 651 S - <l j3la (Kl i - e LR )5 YU - i Ghld - s ¢ o8 sl Gad
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(environment variable) ;oul wbuxo Sl

il (o ) 2 4 gl o (niliiily g Bl (gl gl & (oo Slapsie

e

JA=A

&

(G

PYTHONPATH

Oy e 4y jiie (ol L3S (g0 50l 1) 38 (o0 i) PATH 45 ) i il (o

O 4 503 S o | 4l S 4g 02 3 ) 5 s 3le o Jilé il 5 e laS 8 (o g O
aie (5 AANUS (5 021 )l 0y (6 Adigy (Sl ol Syt AL AT o i La
O3S (e smfaaia S (s la sla 4y Gisas 5 0 53L (source library directory)
Cal oad aalal i ) 5l installer daw si A& PYTHONPATH .2 sd ol |

PYTHONSTARTUP

e S 5l Qb (] 4S @l (initialization) e be Sl did a5 o2 la y 50
Ad e ol (S e sl o)y 1) pute aS b A paaie Gl 23L e O 5L

s .pythonrc.py :23L « aU G cUnix Jale aiws )3 PYTHONSTARTUP

Lo S IR L 1 (utilities) @2 xS b 4ali 534S ol () sl (5 021 K 5350
S e modify ') PYTHONPATH _sxia

PYTHONCASEOK

L 4 gad cpl o) AS 213 ) giad (gl 4y ) 55 (e g g Jama ;3 PYTHONCASEOK L
LS hay | import Jsies o 50 G s (S 5SS 4 il e Gihic 3 )5
dl Jd ) ) O 5 e NN A (55 e (b aalals

PYTHONHOME

Al e (35 saiua pus) module search path o) oo Sdla So e o)
= s3a& PYTHONPATH L PYTHONSTARTUP sl Adig )3 Y sera Hso e e
238 gl Js3le sla AdAUS (50 S iase (5 Ay g Alig (o U 25

0ol ujlail aly

2)S Gilail oly 33 pingy dww 4y glgi o |y gty

73815 - a2 4k 65 <S5 - il S i - Se LA 15 YU - S U - 0l gl ol el e
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SR b 2 b Dos Unix @iy jl olei we |y ogily (Interactive Interpreter) (olei pudo .1
)lail oly g ol ulei o padlys shell window b (command-line interprator) ()loys o3 pude oS

d)S

S 3)lg gloys bos 53 ) gty & ojlg

S g8 @ g gl alols putio )3 wilsi iro Jb>

$python # Unix/Linux

or

python% # Unix/Linux

or

C:>python # Windows/DOS

23S o dadLlie |y loys bos s ealaiwl Jls s diy 38 9 Slygiwd wolai yuj Jgaz )3

ST -
-d 220 el debug Cosa ) 2 A
-0 (254 (oo YO s 5110 A4S ol (b 8 O a5 3) 1S e ala) 023 (5 5l 4 bytecode
-S S5 sl £ i WK Gl aue (s sadua (51 import site  siws )
-v (import < siws (s o k2 Gl e L trace Sliol R) (Y sk (a5
=X 4 1.6 Ul s ) s(mSoJLii..u\ MJ‘_;\WM.LE&)J.\SGALJM‘)L ) D& S e slaliiigl
A ia 22y
-ccmd AS e alemd ) Qs | (Al G Sl
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file A el padiiie QB S ) sl G Sl

3 oled e |y Yol S ySuwl Sy ((command-line) gloys bs 51 ol Sy ySawl slyzl .2
23)S hol 395 S doliy Slp juas dlg3ls b gloys s

$python script.py # Unix/Linux

or

python% script.py # Unix/Linux

or

C:>python script.py # Windows/DOS

A2 o ly b slyzl s 0)bl leu 4 Juld permission mode 3 g aloo 4SS

byly bazo S5 30 1y ggialy duilgd (o :(IDE) a2)lSy uygd doliy buzo jl S oy U .3
o 3g3 S dilily Sgy 1 GUI 6 doliyy S5 531 didl S [ysl jui (GUI) sy 8 Susly3
DS o by geily jl @S a)ld

Lol 0aid yoye Hgll Sl &S Sl Guugi wlip  2)USy bu=e U IDE gl IDLE :Unix

jodug buzo Sl gl ¢ 039 &S Swwl ¢l kuly b interface gugl 34 PythonWin :Windows
Dl po Wguxo ju BpylS bSuslS buly ) iasuwgi buzo 1 ogle @S sl dil)

IDLE (uygd doliy buxo dlpodd @y uilgd o |y Mac buxe s 0339 034 4yl 59l :Macintosh
S el yd BinHex b MacBinary s Ll Gyg0 @ ,_-,T wow) ulw ug )l

SaS system admin jl 3uilgi o S lail oly g pabsdi wiw)d @ |y buze adt Goge )3
Aalei Juols glizabl ol 2ums 3pSlac g 03)S sjlail oly iwyd @ |y bouze Gyl .2y 35

. - R ra -
(basic syntax) ;gul ab iyl jlislw

swlwl sly Sglai (Jl> ul b .oyld Java g CPerl sy gbj 4 $obj sy el o0l ol)

b dgzg 1 Hlbj il 1 o

72505 - o534k 651 S - <l j3la (Kl i - e LR )5 YU - i Ghld - s ¢ o8 sl Gad
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0gll 8 doliy palgl
o o plil 3y sy gy jI1 295 g doliy

$)318) prompt b auij [us wyiehly glgic @ ol @ S Sl Jubd o Jlwyl ggau |y judo H3
1l g aolge ) (Olygilwd Sol>

$ python

Python 2.4.3 (#1, Nov 11 2010, 13:34:43)

[GCC 4.1.2 20080704 (Red Hat 4.1.2-48)] on linux2

Type "help”, "copyright", "credits" or "license" for more information.
>>>

2 HLins |y Enter oS g auiS d)lg ) juj jeiwd
print "Hello, Python!"
AuiS 03laiwl () 1 Print jgiwd U olyed Cunl weo el 33> 6 dBuui jl 03wl Oyguo >
Dgl o Jol> i ¢ il by il 2.4.3 Giulpg yd print ("Hello, Python!"); :0)ygu0 (b
"Hello, Python!"

Hehly plgic 4 CupySawl Sy L judo ilgS)s

U g oaud jlel cuyySunl gl szl b ol glgic @ G ySuwl Sy U (interpreter) judo (dlg>l)s
Jwido ) wo obl 4 Sl &S GelKid .l G doldl Bagwy HLL a4 S Sl &S ilej

ShI> ool 6 Jalb ppsrgi imo agr Sl S5 33 o3l 8 03L& iy Sy ity ol 53

bl e Py gy
1S b test.py ol @y Juls S5y 1y yuj 38
print "Hello, Python!"

B ) aelip geiS! .awibl 03)S pudii PATH pisie 53 1) gl jube Cuwl pjV jehrie ol Glp
S )2l ey
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S python test.py

J.JTuw WA VEVE TN E i T

Hello, Python!

248 o 2l 6505 Gingy 1 1y psily Sl Jl

#l/usr/bin/python
print "Hello, Python!"

doliy goiS| .ol 4l aslel /usr/bin ¢ digy )3 ) yeily judoe Cuul v (oS 31 Gy
‘oS o b2l Oyg0 as )

$ chmod +x test.py # This is to make file executable
$./test.py

2338 o Juol> )  azul
Hello, Python!
ol ) by awliin
il 50 b Jgilo «gwlS (&l «juio (alwlich jelaio 4y @S Cuwl puwl Sy identifier b duwlic
g0l el V) bsujbzbabk)ZUA jl by Sy b dwlich 2gis wwo 831 yowasi b gl
)8 o 58 dae g by iy o Az b S ol JWd @

4 gobwe §lbj Sy geialy il wod jlxe dwlii )3 % 9 $.@ Hezed iyKi pille jl a3laiwl
WolS s auwliis 9> manpower g Manpower s 8jlg 93 gy gl 3l -Cawl Bgy> S)ju g S>9S
A 35528 51 Oglaio

100D Cuwygd juj o Lubl g yuio (Rulgi )18 ol puilgd

Dl o Egrl S26S Wy> b 1 duwlidr )50 Dgud v JLET S)i Byo b by JwlIS pwl .1
il o private dwlids ol &S Cuwl gul Sl () b3y b awlis S5 )8 jlel
Ll dwliis ol ags strongly private Kiliu by 99 b dwliis Sy o0)S jlel

2w N

ol 385 3yg0 6 awliis Syguo ol 3 Wl oLl pdw Cuiy b3y 99 b ol awlis 3|
.3l e language defined yols
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01 gy)) OlelS
olgic 4 plei wad |y DlalS Gl 305 o yllad |y golly plj & s gyj) SlalS j) S
05193uS Leolai aS Cuwl S3 @y o3V .3)S aalaiwl 50 juz yd L (constant) Cub «yusio puwl
gl (o didigl S29S bg)> b lolai painly sl

And exec Not
Assert finally or
Break for pass

Class from print

Continue global raise
def if return
del import try
elif in while
else is with

except lambda yield
Si8)gi g dhold bghs

flow ) 831> JyiiS glyz b gil . gwllS 8y =5 saS dehid ;3)S yasuite sl {} 51 sl
$xSol> Sl 058 93 g JBLI 35 Sy e diglyd Sy oLz S ssleals Slblgyl 4> control
b)) sl cejuile gl JyiS .l AS 00iS Lol > @ &y yw ddiiwyd Syb 51 Jlwyl
51 03 laiwl U S s .38 (i 83laiwl (AS e el JIEG Ciepw JyiS Cig> 03iiS

D 3185 )l il ol jl 03laiwl 3> g) Gl 3l diguls wo poie WKis)gi

S a4 iyl 35 avhad 59)d Dlygiwd woled bol cuwl jusio B (Kid)gi 30 W Lo Hlado

sl gy alili8 gy ojlal
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if True:
print "True"
else:

print "False"

22 uwo Uos ) 3S asbs bl

if True:

print "Answer"
print "True"
else:

print "Answer"

print “False"

Sy JS 50 2l oo dildli8gi ojlail Sy 4y oS (WJlgio slalas wweled geisly obj o «oulnl

33 38 anhd iz 45 daiy oo S 8D ) Jlie @ a8 b )81 .aidd wo JuSi |y 38 asdas
2313 3939 ol

#!/usr/bin/python

import sys

try:

# open file stream

file = open(file_name, "w")

except IOError:

print "There was an error writing to", file_name
sys.exit()

print "Enter ", file_finish,

print "' When finished"

while file_text != file_finish:

file_text = raw_input("Enter text: ")

if file_text == file_finish:

# close the file

file.close

break

file.write(file_text)

file.write("\n")

file.close()

file_name = raw_input("Enter filename: ")
if len(file_name) == 0:

print "Next time please enter something"
sys.exit()

try:

file = open(file_name, "r")

except IOError:

print "There was an error reading file"
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sys.exit()

file_text = file.read()
file.close()

print file_text

wosaiz sld)ygilwd
o Eorl 6% b3 g 0ai plad > X)) Aigull o al> 1132 o> 4y Vgase el Dl)ygiwd
;o .l j%05 b3 > yAai 3yg0 Hgiwd © aelsl YSilin b slgiil 5o (\) JSHIES (dg

total = item_one + \
item_two + \
item_three

)oiwd aoldl aSiyl ool glin shy (V) 3L a4 6l 338 o jhs O b [1 .0 I3 &S Gilygiws
..)JlJJ ch.O)g JI).o Sy b.5J.)

days = ['Monday', 'Tuesday’, 'Wednesday",
‘Thursday', 'Friday']

08l 5> GinisS b Jgd 9 Jii Cuolle
o3l (""" ™) b L iaieS a9 (") oiaieS > o() gudsS S5 3l gty 33 olod ne

JuSais |y (string literal) )lidigs  didy Su 338 o )18 1 Cuode Gl 5g)d &S 6)lade .3)S
obl jwi £gd ol U g 00 jLel uinggS g6 Sy b didy Sy @S Cudly Ci8d> iyl .83 wo
RV TPV

wolad Dgi o 0dlatwl 3l deldl b paiz ) @S didy Sy IS jgoze Sl "L

FALud Zpuo g jlze ) sl digai

word = 'word’
sentence = "This is a sentence.”
paragraph =

osl ) (Olwogi) Comment
wald SIS slai .3gs Adlgs comment g gy HSiLin (bl jguoze GuiisS U1 31 # Cuolle
ol 0gily yudo g Mgl e Wgmze aLOT il wisy s ol HLl U 30pS we )8 # 1 gy oS
S i Iyl g isyS aauali 1) la

73515 - a3 iz 651 S - <l jolim (Sl cin - e GULR 315 YU - il b - 0l el 1 ol pal 0l
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#!/usr/bin/python
# First comment
print "Hello, Python!" # second comment

AU IS 29y
Hello, Python!

192 (WM )S E9rd Oyle b jeiwd SU )l asy Cuwyd |y comment Sy uilgd (o

name = "Madisetti" # This is again comment

:JSab g u)ygluyd comment Oygo a |y b aiz uilgd e

# This is a comment.
# This is a comment, too.
# This is a comment, too.
# | said that already.

wgl bgbs jl aslaiwl
&5lgyd il wwo comment Sy sl Lol g didsyi )55 ol o W slas 32> 4 Sjuz &S s

388 o 02030 WolS |y ol ooinly juibo g 394y o gz (blank space) wgi b S

)eiwd g ygiwd ol g Sl e ) Jolsd jwde U losliie juigi doliy aS session Sy o
Al diols Wb b S sasy

0394 1) e

9 Id) o yinled “Press the enter key to exit” jgiwd Sgl> prompt ¢ oy=iy Sy pj bs

233 plzil Iy o3V Slelasl b aile v yuyl8 aiie
#!/usr/bin/python
raw_input("\n\nPress the enter key to exit.")

A2 uwo ginlai |y b3 g3 pupw 03)S bl 3a> b3 gd "\n\n" Hgiwd (il )

S 02y glgd o gy gul b .l weo gl aoliy (3 o jLins |y Enter oS )8 «Sil jl gy

bl &L ad plad doliy b yiylS ju)8 @S wiley i |y console
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bs -.SJ ) )ghwd UJJJ.D
Cunl )S3 @ p3¥ I Sz 321y ks S yd 1) Heiwd padiz Ylei e () JeSpg A jl o3laiwl b
pad it |y 638 a5 Sy ) ) -3 i JuSini |y [jze 25 dwhas Sy yeuie lygiwd 31 Sy gud
sCuwl o0 o3laiwl ol 5> JgSg daii jl aS S (o

import sys; x = 'foo’; sys.stdout.write(x + "\n’)

0gl O Olyglwd degaxo L suite

4 ogitly oUj 93 1Y (o Sl ) [z IS anhhd Sy ggazo 53 dS Wydie Dljgiw jl 098 S
b3 S siojli class g def .while .if juddi Syo Dlygiawd .0id)S v §Mbl suite zMbuol

AdiLwd suite Sy g (header line) ailyw

oo gbl a4 (2) dodigy Sy L g g wo jLET (8fl9ulS ) jgiwd Sy U (header) aiylyw bghbs
oo JuSii |y (jgiwd degazo) suite aS 3y o ys s uaiz b Sy ol JWid 4 Gaized daw)
idigod .AdD

if expression :

suite

elif expression :

suite

else:
suite

(command-line arguments) ;loys b Gla jlegs)l
33 @olipy sl s 892 b daulyyd walail Slelbl G 35S 12l glgi v ) Olygiws 31 6l
28 uwo o 4 Iy ool gul «—h jgiwd gaged palys b el a2 H)1hd leu ) Lis

$ python -h

usage: python [option] ... [-c emd | -m mod | file | -] [arg] ...

Options and arguments (and corresponding environment variables):
-c cmd : program passed in as string (terminates option list)

-d :debug output from parser (also PYTHONDEBUG=x)

-E  :ignore environment variables (such as PYTHONPATH)

-h  : print this help message and exit
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[ etc.]

o9l jd (variable type) jusio glgil

O oS o 0333 1 ol 50 |y Spolie oS ditwa ddAsl> jo 00l gy SlALAS o i
wo 031 yowaRi uRis ol 4 g 00l Jleudl ddasls 1 (i usio Sy dlyl gloj ) oS liso

D gl

13 6)la8s 42 338 Lo preusd g 03)S gyj) |y S iRy jwde (pustio 1 031 Eoi U diuy
ayuio 4 calizo sl 031> goi yowasi b gululy 33)8 85153 0l 03 yowai ¢ dasl>
0y13d yusie (pl jd character U (decimal) )liel slacl ((integer) auzo slacl auilgd o

yueis 4 pilie yowaRi
e 4 |y )lade @S uiloj .t yusie @ yo glel a4 Syl Goiuly yd aBsl> yorasi slp

Sluiil %05 Guugd wolip sl Hlj dile .a8) ww 3 38383 Dygo 4 el ad Lo wluwiil

RN wo Uygo " =" Sglue Colle buugd jutie @ Hlade

9 yi2io puwl 338 Lo Hlyd " = " (operator) J8lac > Ciouw 5o oS (operand) siiglac
V- G)D.)JJSJ.OJ.) aS Sl LSJ'.L&O ;)_),6 u\.OJ'_).O " "_)g.l.o.{'— Q.uJ'J l.:J.A.UJJ.) S LS.U_QJ.A.C
:Jlo g

#!/usr/bin/python

counter = 100 # An integer assignment
miles =1000.0 # A floating point

name = "John" # A string

print counter

print miles

print name

72505 - o534k 651 S - <l j3la (Kl i - e LR )5 YU - i Ghld - s ¢ o8 sl Gad

88146323 - 88446780 - 88146330



28

.counter $ayfio 4 cuiy 4 034l 031> yoawai pilie Sea "John" §1000.0 .100 =iyl >

2 o Cuwdy |y i 6 asuii YU AS Ladilwd name g miles

100
1000.0
John

=0 Oyg0 4 yowoT (paiz
tdlio . 3udd yowoRi jie iz 4 glojad |y Hlade Sy IdY o lSwl leu 4 oL

a=b=c=1

03 lite @S job glad 8133538 )33 ol 3o 1 )la8e Guw 810 sl integer o Sy (il 5o
Olgd o Gized il 004l 031 yoawmasi dasls ) dolg e KU W juRie dw A WS L
iJle DD wlwil peie puaiz 4 lojed i iz

a,b,c=1,2, "john"

031> yowaRic g ba Sduis 4 iy 4 Ay Sy g &wo dAe gd PIls aw (Jle ol )
Al o

b s 2l g
U yodd S g Jlo ploic 4 ALl tegi yd I Ailei Lo BBl )3 0ad 033 sl B3l

J31> (alpha-numeric) LaJl gy> B 33 g Gyl g 034 0)u5d 33 Hlado S Uyguo
1 ol Sgy 1 oSee Sllee aS Cuwl Giaxio S 03D ggi ShId Yol dgd Lo 0p>d dasl>
QS e iy s |y Sy S ofug 0p3d sl g 9

S o iy p1j sl 031> ggi 5l gl oUj JS 5o
SdAc £ .1

sl iy ggi .2

Coad 3

(wabaiz s 03D goi)tuple 4
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Dictionary .5

0gl o Bdac g4oi b dlacl
Lgad wo Szl wiley number Luil .adyly a5 395 53 e polie 1)l Bdae b 831> g4

:dlio Sl 3w powasi gl 4 ) ©ylade S

varl =1
var2 =10

S 0g=i AuiS SU del jgiwd jl odlaiwl b Iy $dae i Sy @ (reference) glo)l auilgi o
ol 5 IS 4 ygiwd Gul iy

del vari[,var2[,var3[....,varN]]]]
U S Wis |y b iz b Sy del jgiwd jl odlaiwl b Juilgd o

del var
del var_a, var_ b

1S o Ll ) 2 33 sl £8i ool
0O delMe o slacl) int .1
033l Oyguo 4 glgi o Iy I glidong integers b Sy b zazo dlacl) long .2
(31 Jiuled (ilid Suidy g (dI)ilb
(gl jore iud> ydlao) float .3
(bdize dlacl) complex .4

:Jlo
int long float complex
10 51924361L 0.0 3.14j
100 -0x19323L 15.20 45
-786 0122L -21.9 9.322e-36j
080 OxDEFABCECBDAECBFBAEI 32.3+el8 .876j
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-0490 535633629843L -90. -.6545+0)
-0x260 -052318172735L -32.54e100 3e+26)
0x69 -4721885298529L 70.2-E12 4.53e-7j

S 03biwl 8265 |3l Long Gdae ggi 53)S yasuite Sl ) ww 8] laub 4 gl .1
AuiS a3lailwl )i L jl asiS o dmogi Wguini dib)S abilil 1332 U | o aSigl sly Lol
283 o giuled Shi LU |y iyl zuo slacl ginly galli

wogdgo S A5y &S sy Sy g Lwiud> Hglid jrew die 9d )l Cuwl JSuinie blike die & .2
S 4y b aslg )KL j g diiud (i dlacl y g x o + yj 33 Jlo sl .yl pli

il e (imaginary) (wogdgo

osily ) L aildy

L olgd o 218 Lo iy, (iigS Jubd g (uinieS ST JSid 99 y jl 99l . digds e 031D
£y 0 Gugil b diidy jLET 5 ol gagail «S ([1[:]) slice operator b jiuy y8lac 3l )8 0y
DS zhiwl |y aidyy S jl euld gisy (b o ol Lgiil jd -1 6 g 23

J T Qo A o Mgy 4 |y Ay 9d w J (+) o
oo Yl Hlgd |y diky Sy JUe $ly) AiS wwo HST |y 6)giwd &S Zuwl repetition operator
(g led
#!/usr/bin/python
str = 'Hello World!'
print str # Prints complete string
print str[0] # Prints first character of the string
print str[2:5]  # Prints characters starting from 3rd to 5th
print str[2:]  # Prints string starting from 3rd character

print str *2  # Prints string two times
print str + "TEST" # Prints concatenated string

3358 wo Juol> ) © il

Hello World!
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o9l yd List sl 8o ggd

31

H

llo

llo World!

Hello World!Hello World!
Hello World!TEST

Slp @S Lo Gy cdilwd sl 03D ggi o yipdy Gubd W List (el sl 031 s g¢i glo jl
&S Cuwl 1 20T 51 Sl acgaze Jobis Cuud S5 .18)3 0ygs B ol 5l glgd o ilize sla)glaio

duuis List @S a8 lgi o 535 U .digud o jguozo [] U515 g 00 13> ad 5l JgSy9 buwgi

sy ail @S Cuwl ol Cuad ¢ bl g wlwl Sglad G .l C gLy yo alhl sl edly ggi @

(bl Oglie ad b goi pai 1) aibl alize sy 031> goi 3l Miilgi e o) )3 29250

&S sl Gyb 3l ([T LD v ySlac jl o3laiwl b glgi oo |y S Sy )3 004 0)u5d ydléo
)8 wyiwd 3yg0 1l o doldl Cuu slgiil o -1 6 g o0 jlel Jaus I Cuuyd slail )
IS 1) jeiwd Su o jui * Slac g 83)S iyl Ludi Jlail Elae S5 glgic 4 + Cuolle by

2D o Cuwdy ) ) S Aol (Ggb IS

#!/usr/bin/python

list = [ 'abcd’, 786, 2.23, ‘john’, 70.2 ]

tinylist = [123, 'john']

print list # Prints complete list

print list[0] # Prints first element of the list

print list[1:3]  # Prints elements starting from 2nd till 3rd
print list[2:]  # Prints elements starting from 3rd element
print tinylist * 2 # Prints list two times

print list + tinylist # Prints concatenated lists

['abcd’, 786, 2.23, 'john’, 70.200000000000003]

abcd

[786, 2.23]

[2.23, 'john’, 70.200000000000003]

[123, 'john’, 123, 'john']

['abcd’, 786, 2.23, ‘john’, 70.200000000000003, 123, ‘john’]
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09l ) Tuple sl 8ol> g4
sl 03D ggi aline oS Cuwld Al 1 Gl degozo b diddy 1 JSuinio sl 031> goi S jui Tuple

la> o2 3l JgSpg buwgd yolio gl aS 3yl ybgs 33 |y ydlie alasi Tuple Sy bl v List

Dol b ygraxe il U351y Tuple sl o315 goi iList WSy Lol .aigis oo

&S > )3 208 o Bl [1 5gyd polis List )3 3yl 3929 wald Dglai jgSie sl 031> £gi
g List sl gladl a8 Cuwl ol 3305 Oglad .0igsds (o yguoze jiily U315 tuple 5o jolis ol

@ tuple 4 glgi o .3)lai 3929 tuple Sl ool Gl Wg dg0i 2ol Ylgi wo |y ol & 83l

: Jlio .oy )i jui (read-only) (dailgs bbas s list e

#!/usr/bin/python

tuple = ('abcd’, 786, 2.23, ‘john’, 70.2 )

tinytuple = (123, ‘john’)

print tuple # Prints complete list

print tuple[0] # Prints first element of the list

print tuple[1:3]  # Prints elements starting from 2nd till 3rd
print tuple[2:] # Prints elements starting from 3rd element
print tinytuple * 2 # Prints list two times

print tuple + tinytuple # Prints concatenated lists

238 o Juol> pj 8 i

(‘abcd’, 786, 2.23, 'john’, 70.200000000000003)

abcd

(786, 2.23)

(2.23, 'john’, 70.200000000000003)

(123, 'john’, 123, 'john")

(‘abcd’, 786, 2.23, ‘john’, 70.200000000000003, 123, ‘john’)

Lol .Cwi pise g jlxo iS dlw) jop |y tuple s Glodl 1S (o yw &S uubJTﬂ Hy S
:3)S 03l List gy ¥ glgd weo ) Oldes Gron

#!/usr/bin/python

tuple = ('abcd’, 786, 2.23, ‘john’, 70.2 )

list = [ 'abcd’, 786, 2.23, 'john', 70.2 ]
tuple[2] = 1000 # Invalid syntax with tuple
list[2] = 1000 # Valid syntax with list
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Dictionary sl 831> g4
sl ol g9l .adlwd (hash table type) hash Jglaz a0 auuiv sa> U yguly o Dictionary

C1a> jl g a4yl Perl )5 W hash | - associative array- piy OS i sy aglyl aline $3)Sele
Rl b il e o 1 Ailgd o dS L Aigud o JuSuini (key-value pairs) Hlade S sl
30 SH)uisl g olg3u)d by | Ailgd o iy lio Lol .oiilwd 1 dliny g dlacl goi )l el d g9

dictionary jl Syalis zhiwl g Gwyiwd C1g> .Aigds wwo jguoze {} 51> Dictionary sla oyl
: Jle .38 aalaiwl ] 1 Cuwul o

#1/usr/bin/python

dict = {}
dict['one'] = "This is one"
dict[2] = "Thisistwo"

tinydict = {'name’: john’,'code":6734, 'dept": 'sales'}
print dict['one’] # Prints value for 'one' key
print dict[2] # Prints value for 2 key

print tinydict # Prints complete dictionary
print tinydict.keys() # Prints all the keys

print tinydict.values() # Prints all the values

D) o d.ﬂ_)' |_) H) S A
This is one
This is two
{'dept": 'sales’, 'code': 6734, 'name": 'john'}
['dept’, 'code’, 'name’]
['sales’, 6734, 'john']
Adilui asuine order U wdyi slylb b ladl (Dictionary >

sl odh ggi Juaw
ly eoi g 31 plzil Juawi Slidec gl )i b dislu gg)d S 831 goi g Cuwl a3V Ll

3 )80 g1l plode 4 l) goi el Cuwl (OIS e Juawi 53 £oi @

A8 s elzl ) 500 g9 4 wegi 31 Jiaw Slilac aS 3)ld 3929 Yaiuly 3> BdARis ST Rulgd

Al oo b Judwi lade HKilin oS 313)8 e jU sla> b gulgd ol
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@lﬁ

&

(@

int(x [,base])

A e i integer gusas 23e 431 X

long(x [,base] )

AS e i long integer S a2 Soa ) X

float(x)

A e diad B e e SGa ) X

complex(real

AS e ala) dalide e SO

[imag])
S 3 (e Gilad 43 ) S G sadr ) X (o
repr(x) e o« Jadii expression string <Sa 4 | x (5
eval(str) Al S e o503 Olsie 4a (2B Sy 5 a3 S (b)) 1 Add ) S
tuple(s) AS e dituple g 8 4
list(s) S e daaii fist ) s2a g g 4
set(s) S o0 25 (42 seae) sEt S 4
dict(d) D) ) Ao b s e G (5 4o gane S Sl d L3S A dictionary Sa
AL (e S s O ga 4) W tuple
frozenset(s) A e s (frozen set) bl b Gl (5 40 s o431 S
chr(x) A e dai SIS 4 ) integer S
unichr(x) A e daai S SIS 4 ) integer S
ord(x) S e i o (integer) gsaa e ot by Jalae 4g 1 SIS G S
hex(x) NS e i a3 HLE e LI (g ALs ;A ) s 220 SO
oct(x) NS e Jaa s Calia (s Ald ) A ) saa 20 S
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(Python operator) (gl wlol slaSlec

3)S 5y Biwd |y Laiglac jlado glgi weo B ol g a5 i wuld ojlw 1 Klec

9 01l 01ilgs (operand) diglece 5 g 4 dlacl Iylie (ul jd 4 + 5 =9 10uiS L8> Iyle pl @
g o 0a0li (operator) Kloc 2oz Ciolle
1&)Eloc ¢lgil

A o wiluiiy 13 sSlac 51 oel oL

(arithmetic operators) (Jluwlxo ¢5Las)§.l,o.c A
(comparison operators) ¢l auglio slaSlac
(assignment operator) wlwiil slaSlac
(logical operator) wibio sla)Slac

(bitwise operators) win sl)Slac

Membership operators

N oo i N

Identity operators

513y eanlgs Slac gl ST ST 25l @ )

wiluwlzo Gl Slac

Slae C A Jia

+ .Aﬁé@@%b)\i“b‘)a)\ﬁ‘ a+b=30

72a) 5 - a2 Al 651 SO - @l ol Sl i - S GLba 5V - e b LA - O et o8 ) sal a0
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Gl | S Cn Cras diglee 1) sl Caan diglac a—-b=-10
S e

i NS e st )b oga el e i a*b=200

palf | sl sl ) G diglae 5 1) Can e diglas b/a=2
S e

9% | adl Gl ) Craw diglee 1 Ca Caans 2 gl b%a=0

saile | il 8 a3l ) eaile LB 563 S

OISF* |y e S diske Olsia )y gaigae 100) 55 4:a**b = 20

// Ayl G Al 5o3 S anadian e g 9.0//2.0=4.059//2=4
A e a R oy

4

as

ool ¢l awlis laySlac
wo wailipl ) 1 ol o 6 dauly g 83)S duglio ad L) Slac )b g3y ydlio Elac ol
gy wwo aislid jui relational operators glgic iz )Slac ol .S

2y 0)153 3¢5 )0 |) 20 Hlade b yuRis g 10 Hlade a punie
Alas g Jia
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@MLJ&‘JA}XAQ}AJ‘JBAOA‘%‘)T\‘),\QJMJA
28h e

(a == b)A.CZ:La = e

@ML}SM;‘U&@ J\Aﬁao.ﬁ}.\iﬁ\ﬁa&)}m‘)a
g e

Lyd Cygea o o3 il gl digee g2 yualis K

<> ﬂcmm‘)dub‘;«@m(a<>b)£ﬁ
s (on gaa A e Jee 1=
S mp;)\m)\ji))u;wm}l&jwmm .Li\_\‘_,,.au@m(a>b)
< Crans diglee e I jieS Cia Craw dislee Hlaie K (a<b) .2l oz
>= e Ll 0 b ) R s Gaew dislee laie R (@a>=b) .2l i
@ML)&Q)}.AQ‘)JM&L}U_\M\)MM}R
s e
<= Dhie (g 5bue ) 8a S n e dislee e &) | (g <= b) 28l e saa

Jﬁwwbﬂcmb%mm)l&

o Ludi|

saSles

Sl ) Jla
= DAY o anad i ds | (o)l Sy DAy CcoB JAl ) b sa e 5 xea
+= Add &?\%QMM}SAQ@\JQ”\JQMJ}}LAQ -ﬁ\%s‘“C:C+aOmé‘JJJC+=a
AND o Crow M}SAQJ'A\AJAUA#}M)SAALA\
BB
A e cdahlaadm sy aealya s
Subtract
AND Calodn® 508 o S )l adiske A ec=c—a gl Ciads nc-=a

R (oo panadl
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*= s Gen digee 3 Gl ) Gran 23 glae c=c*abcuwl plpuc*=3
Multiply | = g Can diglee 501 daai® 5008 Qo pin

AND | o3,
/=Divide | )4xil 503 Sansiad pl)a 5csla e b ec=c/aca gl nc/=a
AND _Jﬁ)@ﬁ@ﬁﬂ)g

%= oS Aluaal ) yuie 50 Hlae apdisaile AL Abh wc=c%ha ok gy nc%=a
Modulus .%Jsﬂua:\..ailﬁdwxﬂacqbd

AND

s andis ol alad) pie 93 55) p Ol 5 Slilee Ahec=c**a gl dlsnc*HR=a
Exponent A e Sdae Caa Cias e

AND
paalif [= 4,0 s andi e S andiaa plya sc

6-554,1 _J}J@C&‘J\JO‘W‘J&S@J;%E

Ab wc=c//aola Ay nc//=a

0,9-'1'11.[-.!._)3 oy LSLQ)g.Lo.C

g bl a = 60 )81 .08 G Jusi |y 1 Sy jdlio g didly HSgw b Cuy b bitwise slaySlac

— gy Aidlg> Uyguo (A Ludgd Coyd )d Sy yd b =13

a = 00111100
b = 0000 1101

a&b = 0000 1100
alb = 0011 1101
a”b = 0011 0001
~a = 1100 0011

1S o iy y1j win slaySlac 3l oainly ol

72a) 5 - a2 Al 651 SO - @l ol Sl i - S GLba 5V - e b LA - O et o8 ) sal a0
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Complement

Al C A JUia
&Binary | 2101 L1 92 8 0aS SHea a & b)( Ja=«0000 1100
AND Cppa gl e 3 S a5 IR (sla Anis
A e (S A ) jia
| Binary OR | ¢354 48312 35a 5 1 caislee 53 51 (o 03 81 | (a | b) = 61d34< 0011 1101
Dph e Saadh ]
ABinary | s 0 5 e aidl Soaigde 0 K1 | (@ b) =49d:x 0011 0001
XOR S e Saadi 1)1 Q) sa o
~Binary | L G gls 48 Cul pas S8 Sle S Db Gasdle e (35350 Ca b 348 (e
Ones 50l 1 laja 23S ey aa bl Uilai ) 1100 0011 23e 2 JaSs ¢y )l

<l 1100 0011 Joles (~a ) = -61 . ala

el o shift Gl

<< Binary Gl G 2laad 4y s Cien diglae laia A3l 21111 0000 Jalxe g << =240
Left Shift a4 Gl Craw i slae Jas g1 o0l (adliia
JJ}JA R aiﬁ\)
>> Binary sl G alaad 4 Qi Cras adiglee Hlaie | @ >> =15 Jalase
nght Shift A Gl ) Craw J.'\)Lac .Lu.uj.\ odd (adlia

0000 1111.280L

osiul wihio slaySlec

910 jlado sl a pio 3Ky 42y A o wilniiy pj widie sbySlec jl gl ybj

23l o 20 ylade hyl> b yuRie

72a) 5 - a2 Al 651 SO - @l ol Sl i - S GLba 5V - e b LA - O et o8 ) sal a0
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Sl & Jlia
and 3L e e (@ and b)
Logical N R . ¢
AND | ° DA p bl b s dile 0 2 S
b e aaa
or A3h (e msia(a or b)
Log:al )l a8l iea diske 5 )l S Anilia
(255 (o0 00 R 3o true Jlaie) 258 e
not | gl Shic Cumiay g S GasSan ) shaia 4 255 = Not(a and b)
Logical | .25 = U
NOT

ol )> Memberships operator

09zed (sequence) degaze Sy )3 A 3)g0 pusie LI 1S (e wwyyp membership slaySlec
250 32 )0 &S )13 2929 Cuguac Gwyp JSlac g3 US 5 a3 b 3yl dg29 tuple U list .ai,

20l 03D

in G Ae sana )3 I3 )se e (Bl Cypea 3 | 1 callhy 5 4o sane ) e Sox S xiny

Qg\ﬁbjdjﬁ\é)ggnﬁtruecnﬁua&la _J.'\\J)gu_a):\
false @ sa

notin 3 b a e prie A Gl Gy pa cﬁ\,ﬁyg@w‘j\g@xﬁ\cxnotiny

)JJM\J;GA‘).]true A adiiia (5 Ac gana
23 (o« false Ssa Gl 22

Al R e nl

7305 a2 4l 651 SO - Dl pala b i - S LA D 5L - (b GHLA - gl 1 o8 sl e
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osl ) I» Identity operator
9 LT 2iS (o Lwype) AS o dnlio pd U 1) (i 93 638 )15 sy s ddentity slaylas

(33 b Ailwd il a2l

Slae C 45 gal
is ol Sy b 4p Alee ik 50 a sla e S o 1 eaflid(y) L o id(x) S sy
Cygea ol e 5o g aila K e g true il aidly il £
false
is not o)Ll Sy 4y Klee Ciyla g3 50 piaie 4ailia 1 il i id(y) Lid(x) S ¢ xisnoty
g ol g2 5o g ail £« false cadl aidls Al K e g
Al 8 el true

o8l 3o ySlec Cuy ol
103)S Cuygd Cyglol i 4 ) Slas wolad 3uj Jgaz

Al C A
b Ol 5
~ 4 Ccomplement, unary plus and minus (method names for the last two

are +@ and -@)

G
-

*/%// &qﬁﬁjﬁﬁdaﬁuég‘w‘gﬂ

+- GiAS 5 e
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>> << Right and left bitwise shift
& Bitwise 'AND'
A Bitwise exclusive "OR' and regular "OR'
<=<>>= ) Alia gla Klac
<>==l= 6 s\a_Alas
= %= [=[[=-=+=*= | Cluil L janadi gla Sl
ET .
is is not Identity operators
Ll (5l (om0 o _Slas
in notin Membership operators
4o gena )Y e Cuage (o) sl Slee
not or and sihia sla Kl

(python Decision'making) gl )d JyiiS wlaylislw

ol wwlwl 3 zezo Sliles plzil g doliy Shal u> B by )y &8lg 3> Decision making

.CJ...w|bJ-\i'J

L TRUE )lade (2g)> lgic 1 g S o walbijl ) Oylie gudiz 638 asauai by lislw

b o Oyguo )3 |y jeiwd o138 3380 preusd Tl o pugi doliy .2iildyS oy |y FALSE

AiS ol by g ble

135138 (o yiulod 4 cuygd woliy 33 |y 638 preuad Hlislw oS auiwd 2ald |y ©yldgad 1) 5o
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If condition
is true

43

If condition
is false

conditional '
code

ylaie )81 g )8 o iy TRUE glgie a4y ly il NULL g yus @S )lade ja gisly obj

S o wali FALSE |y ol 03gs NULL b j80

1Bl oo 35 2 4 osily oS 33 S araund sliygiw)

ST

g

if statements

Lhyd 35 DB » ysa )2 el a0 4S (o2l 5e po Al Gl )
Dgd Gl 3 h e el e g el Gald Gl sad (5 Sy (e by
B i dia LcSG o Juin 43 48 358 (e JSE (e e S )
A e

if...else statements

ﬁ&)ﬁ)dﬁh\)&@‘\&ﬁﬁ@béuh\G:j‘y)d_)u'audg\ _)\
e Gga ) 5l S ¢ b i bkl s )
gl |l gt 5 K a8 eyl ol 5B

Cpsa 4S8 0 s else UL i G if ol )iy dWia 4
R2sd e ) (s @le 025 FALSE

nested if statements

if s SO O lyelseif bif Soole oo —if s Gl siw
Al Soelseif b
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558 )R oy 35 sihie lla cpaia U ASL L 4SE ) a0
wllain 5 Hfamaai o 8 ) 258 |l Ll 3 (Shd s pe Ol s

conlai e oaldiul
0l yd if yeiw
" 1€- .
1oy&i 6 o9
if expression:
statement(s)

ot ylie 81 394 oo Lz if glaisbw J51 35 delas .(Jgs ylie dgs TRUE iyguo 53

D oo bl 0 23 if 51 yuy diolbly &S (ilygiwd Syguo ol )d A8y False

If condition
is true

If condition

is false conditional code

:Jlo

#!/usr/bin/python

varl =100

if varl:

print "1 - Got a true expression value"
print varl

var2 =0

if var2:
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print "2 - Got a true expression value"
print var2
print "Good bye!"

23358 Lo o> 1) 6 A (Ged Dlygiwd shl 5l gy

1 - Got a true expression value
100
Good bye!

ooisly 5> IF...ELIF..ELSE
Bl s Uyguo e if.else yeiwd JinKi ¢ g

if expression:
statement(s)

else:
statement(s)

If condition

is true
condition

If condition
is false

else code

:JUe

#!/usr/bin/python

varl = 100

if var1:

print "1 - Got a true expression value"
print varl

else:

print "1 - Got a false expression value"
print varl

var2 =0

if var2:

print "2 - Got a true expression value"
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print var2

else:

print "2 - Got a false expression value"
print var2

print "Good bye!"

233)8 o ol 3 o azii [zl 1 gy

1 - Got a true expression value
100

2 - Got a false expression value
0

Good bye!

elif ygiwd
(0981 318y) (I8 aIzuo D90 )3 9 WS Guy b Syl Gz S 283 e |y lSel ol ey 4 elif ygind
S 2 |y e 38 dmbad Sy (TRUE jladie i 0dl3,83) by by jl oS

elif jgiwd iz if yoiwd jl gy olgi Lo €lse N5 i lol il o )UiSI Mol elif giuwd welse diilo

b

U.UJKJ S 09

if expression1:
statement(s)
elif expression2:
statement(s)
elif expression3:
statement(s)
else:
statement(s)

case Olygiwd g switch (JyiiS jlislu oy gi doliy sla glj 35 BUS 1 ol gbj o
if..elif... Olygiwd glad jl switch 3)Slac jlw awd jehaio @ Hlj rl yose 53 3yl dg>9
338 o SaS

:JUe

#!/usr/bin/python
var = 100
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if var == 200:

print "1 - Got a true expression value"
print var

elif var == 150:

print "2 - Got a true expression value"
print var

elif var == 100:

print "3 - Got a true expression value"
print var

else:

print "4 - Got a false expression value"
print var

print "Good bye!"

WU 3S w2gys
3 - Got a true expression value
100
Good bye!
o)gd sl If

31 68y 4 bgiye Slgiwd g 4id)S 518 wyp 3se withis > iz il o5V & Wiygo )
33 if yoiwd jl eolaiwl gai gl .0a 88 o 83a0 Az $ySpseuai Hlisl jl g Lol Lail
330385 4 buiye if ygiwd gudiz 31 ol 33 Iy Cuwl Bgyme (Nested I) gi)ag5 if 4y zMausl

Luwl 00ud 05 aiwl

Luply if.elif..else Jo ) if.elif...else Sy glgd o 1gd)dg5 Hlislw )
W 1é - .

)& s og=i

if expression1:
statement(s)

if expression2:
statement(s)
elif expression3:
statement(s)
else
statement(s)
elif expression4:
statement(s)
else:
statement(s)
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:JUe
#1/usr/bin/python

var =100

if var < 200:

print "Expression value is less than 200"
if var == 150:

print "Which is 150"

elif var == 100:

print "Which is 100"

elif var == 50:

print "Which is 50"

elif var < 50:

print "Expression value is less than 50"
else:

print "Could not find true expression"

print "Good bye!"

Expression value is less than 200
Which is 100
Good bye!

Statement Suite
bs gloa 5o |y if ygiwd glgi wo Cyguo gl )3 g JaSui jeiwd Sy jl lgii if o leislw azilis
231> s (header statement) Jiglyw jgiawd
:Jlo
#!/usr/bin/python
var = 100

if (var ==100) : print "Value of expression is 100"
print "Good bye!"

Value of expression is 100
Good bye!

(python loops) 1)S5 sy, lislw
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U g p9d )giwd guw (Jgl Hgiwd Ll U Sy )d (g o Iyl ey 4 Slgiwd o JS )
HHST Lyl 38 asbs Sy U5 Olygiwd acgoze Cuwl o)V B Lol . 1l v dold] iy Gaod
D gl

Olesd dlasi a4y d)ygiwd jl Sl acgazxe Szl Sl iuugi dolipy jd b ddl> JyiiS Hlislw jl
g oo 0wl bl HiSp o Cuwyd e b Sy &S iley U L o)V

a5 )35 )b dolipy g pwo bzl ol Hgb 4 dil> Olygiwd dcgazo oS polin . dil> >

4 ol Olhgiwd ;500 HUSs cdil> by 5393 )8y Oyguo )3 g disy dil> Olygiwd dcgozo il
S o 12l JolS Heb

Conditional Code

If condition
is true

If condition
is false

20 2y i ) ) Supd oS S e wuiluiliy while g for ¢ ddl> ¢ el uugd doliy L)
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A8ls s
while loop e Be 5liayge g aslae daaidy s Jaall ) sl de gena ¢ dlls g 53 ) 0
L;\‘)A\J\d.\g‘uhug\w%‘PJ\ﬂSMDGﬂ@MbMWLﬁﬁ
_ﬁs‘sn‘su))g|)£)ﬁc4ﬂ;dﬁdgﬁ_\\)}ha
for loop IS Sl 2y 5e 5 pslae 2laxi 4 W Jaall) sl de sene ¢ dila & 53 0l 0

EVIKYY PPN

nested loops

(S8 s 4ila)

5 s 4ila dia L <SG for 5 do ..while «<while & 48la <SG 553 ()55 e
Al

m --I & ---S QIJ -n )
aSil )l gy y9] b 39293 ol 3> Wilusi g 83)S 25 395 6ale Jlg) jI 1y ol (dyiiS Slygiaws

020l 39291 839> ol 33 j8295 Dyguo 4 aS bl Loled (IS e Sy |y scope U 09> ol )2l

a8y dlgS o jl i didg

(A iaas

b

(@

break statement

DAl SO ) st gl al aalal G JalS 7503 ) break st )
35 e ol O (5) 02l Gaei a3 ) B ) s

continue statement

gdls G g HLSG slal aklal ) pad GJ\A &) » ¢ continue s )
L5 e ol dlla (aey Al 4y iy

pass statement

O sy SQaS 3,8 e 1A ealiid 350 ey 5L (L) U2 pass i
1) S b le b g Lad Lad ¢ adly L o) e (o s Al Jlials Lalal
. 203l 4830 A )
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break jgiw)>
dg>g0 wilw break aiilad Cuwyd g d3ilwy bl @ |) Byl adl> . el oL yd break jgiwd

8 o gw jl Sasy ygiwd jl y 2l .C o

3 &agw 29y5 S Cuwl 031 &) dil> jl 215 > LBl &S Cuwl ilej break 3p)l8 g iy
--U-Lb. o |_) aal>

. dgei 03laiwl for g while ddl> g3 y& j3 lgi e |y break jgiwd

4 g 03)S adgie |y ddl> )i (gyd slyzl break jgiwd (gi)ded sla ddl> jl ealaiwl Uy 5>

D513 o IS 4wl I g sasy Hgiwd iyl
T .
:uiutilgs 09>

Break

conditional

code

If condition
is true

condition

If condition
is false

:JUo

for letter in ‘Python':  # First Example
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if letter 'h':
break
print 'Current Letter :', letter

var = 10 # Second Example
while var > 0:

print 'Current variable value :', var

var = var -1

if var 5:

break

print "Good bye!"

Current Letter : P

Current Letter: y

Current Letter : t

Current variable value : 10
Current variable value : 9
Current variable value : 8
Current variable value : 7
Current variable value : 6
Good bye!

0sul cuugi wliy glj yd continue jgilwd
a ly J)iiS g 0y dil> yl> H1)ST 5 s3ile 8L Sl giwd Lwolad Bg) jl continue jgiwd

. (A wwo Jlil) aild)S Gweojl adls VL

.3 ) for g while dal> g3 j& )d ylgi e |y continue jgiwd

u.u_)lg.! S 69.>J

continue
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conditional
code

If condition
is true

continue

condition

If condition
is false

for letter in 'Python':  # First Example
if letter 'h':

continue

print 'Current Letter ', letter

var = 10 # Second Example
while var > 0:

print 'Current variable value :', var

var = var -1

if var 5:

continue

print "Good bye!"

Current Letter : P
Current Letter:y
Current Letter : t
Current Letter: o
Current Letter : n
Current variable value : 9
Current variable value : 8
Current variable value : 7
Current variable value : 6
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pass )giw)

Current variable value :
Current variable value :
Current variable value :

Current variable value :
Current variable value : 0

_ N W h

Good bye!

5l d)ge g woliy Hlislw B jl Hgiwd Sy a5 dg) e )50 loj Gk k) )d pass jgiwd

bl dibly pjV hal slp 1y saS b gloysd zud Ly Lol o uuwl

28l Gad LBl zud ol shol pKid oS line Guay til v wgi Oldac S5 . pass jgiwd

Wl 025 diigi joid bol ¢ aub g diigi lasy Lo 1S oS (uldl> ) uized pass jgiwd

(& stub jd « JUo glgic @) 1 2l o Jab0 jluuw

U.AJ_)KJ S 09

pass

#l/usr/bin/python

letter in 'Python':
letter ‘h':

‘This is pass block’
‘Current Letter :', letter

"Good bye!"

N-CTUY)

Current Letter : P
Current Letter:y
Current Letter : t
This is pass block
Current Letter : h
Current Letter: o
Current Letter : n
Good bye!
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gl o dlacl

Iy immutable sl o30 g (il AS G 03133 385 )3 |y e pilas Number type
15 30 G ol Sl WA $ Gl g saud SU ddbsl> s Gl gl isdae ggi ylade yusi b liso

g o 6138 B> i sl 83U s Wils 3 b ol Hlabe g dgus €is)S
20358 Lo Szl ) o powosi b gl 4 |y 6)lade S iloj number b
:JUe

varl =1
var2 =10

ol Uy 092 3)S S Iy i Sy 4 (reference) gloyl glgi o del jgiws jl 03laiwl b
rCuwl Q)i Gy yedwd
del varl[,var2[,var3[....,varN]]]]

del var
del var_a, var b

IS e wiluliy $dae 9 )lg 5l ool

jhow g dodj wsylitel Gidy &S Cude U (iio zusuo dlacl (G CeMe o dlacl) Int 1
.3)'.\5 )Lu.l.C'

dl.o._x_.w.\bg.b b JUSI Cuoyd @y diilgine aS iVgb sl il :(S_,j.g a=wo dlacl) long .2

oled Ujguo 4y oS (Aiwd Culgi u wiylbie d) diud )i by dlacl ol akbl ju

g oo 0313 yiuled S29S b Sy LSy of JWis @1 g 030 diibgd yui
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@S g o 031 Giuled )lixel Uyguo @ &S $olacl :(Hglid jroo ius> dlacl) float .3

Float slacl .2g4d (o 135 jaow ¢ dbodi buwgi jusS b o)liel Gicy jl auwo dae Gy

23l e 10 glgi Kl S E L e Jlio Sl g v 03D yinla jui wwale dlai b
.(2.5e2 = 2.5 x 10% = 250)

L Real yicy :duwl sauh JSuid sy 9o jl blize dic jd :(blike dlacl) Complex .4

)glid jeo b g @adae g3 .a + b) Oyle Jls Slp .eljiil b Imaginary gisy g dud>

£gi ol -l el b (ogdgo dde Sy S Ll v -1 6 diny )il J g 2l v

A0lad wdlaiz 28 ol ) dlacl

b Jlo
1S Lo 03 Llie 5 Jgaz> o 1) dlacl jl (Jlis
int long float complex
10 51924361L 0.0 3.14j
100 -0x19323L 15.20 45.j
-786 0122L -21.9 9.322e-36j
080 OxDEFABCECBDAECBFBAEL 32.3+el8 .876j
-0490 535633629843L -90. -.6545+0)
-0x260 -052318172735L -32.54e100 3e+26)
0x69 -4721885298529L 70.2-E12 4.53e-7j

Lol «auiS a3laiiwl S295 1 jl Long Gdae g4 §3)S youite Sly 1) o )l L 4y gl 1
0l gyl auS eolaiwl Syi L 3l asiS o duogi WDguini id)S sliil 13ac U | ol «Sigl sl

A2 oo pilad S LU L) )i luwy zuezuo dlacl
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ol Logdgo Sy aS sy -.S;__g wiud> gl jrew dac 9o jl Cuwl JSuiie blize diac S .2
wogdgo S &Sy b aolg HSiLin j g diwd b dlacly g X o + yj )3 Jlio sl o)l
Al o (imaginary)

Sl)e sy €9 Ju i
wlbjyl slp Jglaie g0 Sy o Cuwl calize glgil 1 JSuiie oS |y Oylie Su )d D990 dlacl gl
byl U oS Judwi 5500 05 o 4 2u o Oyguo s ly dae Sy Suwl o)V o B Lol 308 o Judwi

g 83yl y8lac b (function parameter) yiohly Sy jli 3)g0

29y wo )8y 0ol o dae Sy 4 X Jaa jeldie s 1

gy wo )8y (long integer) Syl zazo dae Sy @ X Judui Cag> long(x) .2

Dg) wo Y8y el jree dae Sy W x Juai Dug>float(x) .3

complex(x) .2uob 0 wwo I g > i sl «S blizxe dae SUux L sly 4
P 9Rdgo Y 9 U Sl b

wogdgo Jilsy g X > sy ¢l bodie dae Sy @y g x Judi Cug> |y complex(x, y) .5
Adlwd $dae s S)ley o Xy )y

wob) &ilgd
22 o plxil Lol Sluwlxe pj &lei jl o3laiwl b ol

0ol )3 wdslad gilgd

&L DIA
abs(x) 0 5 X O e (5 Abald 1l 8 a1 x Gllae )
ceil(x) 1 x 3V B gmaa d3e (55 S0 55 b G e oS 1ty R ey 1) 230 S ik

b s sbue by &) s 230 (e S ol 0l K00 ke 4p 3 R e
RS e dsuilae 280 e o Gle ST O i 4S 1 2ae

cmp(x, y) a8 a0 28l (s sue R anilia 5 -1 cadly 85 Sy Sl x apilia
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exp(x) A8 e 1A sl 3 e (e T 4dl) @ D) (55 Asalaa (sl
fabs(x) 1R a1 e S Glhae )
floor(x) sae S ey R e )y dae S gsbue b ySa S i jlata 5 & 1 s Gl
AR ey
log(x) S e dgaalaa | Sfla e S anb o KD &l )
log10(x) S Apdaa 1 Cafia 33e) 10 sl al BT &l )

max(x1, x2,...)

O 50 O peaSle 5 38 e il e K1 Ol sie 43 5 238 (galasl 5 ()
Ll (o Dl Ay e (G 5 S0 3 S (e Al

min(x1, x2,...)

ol o Ghae Sl 23e g 8a sS4 R (50555 lgie 40 e (salaad 3 i
Al (o e 4yl gy 380 5 €283 (el 5o S R

modf(x) A e laaan 311 20 358 5 (s le) Giay 4 K1) 5 lie) e S &l )
L0 (e piled AdAn o0 B SG 0) x e g olde) g mimia 2 A a8l
OsBd Dree O a4 s 2o A ot x L glusa JeSle ) la (A 53 A
Asd e 0ila S 5 (float)
pow(x, y) e psd e Olsidn )y Jyl e gass & IS i) ase g Al Gl

round(x [,n])

AS ea Ragare Haiedylydsl o g4s S el Olgie 43 S jlaxe 5
1.0 254 e round(-0.5) = 5 1.0 255 = round(0.5) Jbs ) »

sqrt(x) AR e x>0 6l X st s 4y b s
QS e lea | Gifle axe @l jia S ol
DFDGD
& g
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randrange ([start,]

Gilad al8 g Hlala 5230 agd 5 Jsl e 4S 02 S il 50 5K ) e A
O O3 ) a8 ) kel a8 L asn 5 Jsl dae G i o) A4S JSE o) 4 o

stop [,ste
WS e ala®) )y Aalial dae o S
random() i oo (b seu R n 51 5 0 O sRabal 3 G2 pA (5354 4 &l
seed([x]) Olad (pla) jo 4l yaslal j3 528 e i random o) 4yl e o 26 )
oA (S sa) 8 Sl Gl )y &8 Gl 0l s A A R g ) abald dlae ) ke
33 )aa 5 502 module function
shuffle(lst) SO g A ) et 4o )yl o cadi g el & 3 aae (galast Al ()
uniform(x, y) DR e (Ll Ladi 4y | 220 3 (G (R8s dae e ()l

wildie gulgy

2383 o plail wililie Sluwle 315 &algd 31 ealaiwl b gsily

£

&S g

acos(x A8 e Ol s a1 3 g S S

asin(x a8 e Gl G 1) x 3 e g S

atan(x) Al 8 e Glal) a1 x 23 il 56 S
atan2(y, x S e dnlaa |y X ) oy il 5 ST Al

cos(x) 8 ey 03 S dplae al ) s o )y X (i S
hypot(x, y) Al 8 e 1 e Gal 5 280 (e (XX + y*y) 3 ol o) 51 4 4l

sin(x 0 e llal g daulae | ) Jild (s gia ok 5

tan(x A8 e Gl G ) d2e <l ke S (il
degrees(x)

il R e pda a4y 54 K15 bl Gua jadag)) laie &l ol

72a) 5 - a2 Al 651 SO - @l ol Sl i - S GLba 5V - e b LA - O et o8 ) sal a0
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http://www.tutorialspoint.com/python/number_atan2.htm
http://www.tutorialspoint.com/python/number_cos.htm
http://www.tutorialspoint.com/python/number_hypot.htm
http://www.tutorialspoint.com/python/number_sin.htm
http://www.tutorialspoint.com/python/number_tan.htm
http://www.tutorialspoint.com/python/number_degrees.htm
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radians(x) S e gl y 4 5488 Sy A )0 s i x e Hlaia

woly Culg

Sl 58 g
pi ab) 3 pi e
e Sl e Gulise

(string sl 831> ggd) 0ol yd Iy diliyy

salass Cuwl w818 gl sl jehhio a0l o ol 3o 6l 831 glgil Guyi 318y jl string
9 il HlwsSy oS b U 1) puinieS ST goluly )5 jgoxe Jgb 9 Jii Cuole 5o ) ,ShIS
W&o Sy 4 ylade yowasi wilwl 4 didy Sl S dwgyy A0S e )95 wlive jeb a by Gl L

:Jlo 2l oo

varl = 'Hello World!
var2 = "Python Programming"

& dildsy jd pIloe 4 Gwyilwd

Oygo 4 Sl odh ggi (il U ggiuly glj )13 3929 character sl 031> g9i pU 4 Sjaz goul )d
ol 3.l s 1 by ol length Cwols a5 (uld dili)) AiS ww dye5 s 1 Job b wuld i)
35S dlaeds jui substring Sy glgi v ) 1 ol g)

@.C19)8 0301 oLl Gl 9 Egri gl b slpod [] 51 il [ substring zlyziwl Cig>
obl 9 Eory puail 3 b obad [1 51 ol Zlyiawl g g didy S jl wlasy G S 3> ylus
:JUe .3)S oslaiwl (wiwgl

#!/usr/bin/python

varl = 'Hello World!

var2 = "Python Programming"
print “var1[0]: ", var1[0]
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print "var2[1:5]: ", var2[1:5]

varl[0]: H
var2[1:5]: ytho

oy didsy ilwy jop

:dlie .3y Wil jop ) 6)lo & diiy s Ay a4 juRis Sy (3aze) G U glgi o
#l/usr/bin/python

varl = 'Hello World!
print "Updated String :- *, varl[:6] + 'Python’

Updated String :- Hello Python
Escape sla,isS|hS
9 03 Eari \ iolle U a8 a8 o dil)l |) i bz b 3458 SLayiShIS 51 iwygd 3 Jga>

gl wwo 03 Liulai

I Ailiuad jgu0x0 TS Juld g puinsS ST 51 oS sl i £ 93 3 33 3455 ShIS

Backslash w3l 0330l SIS
notation (hexadecimal) cre
alertyBell
\a 0x07
ol slas sl
Backspace
\b 0x08
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\cx Control-x
\C-x Control-x
\e Ox1b Escape
Formfeed
\f 0x0c BVECHTR-CY. -]
\M-\C-x Meta-Control-x
Newline
\n 0x0a
\nnn )P n OTJ) as L iy LSJ'.-lg ULu.U
..)J'.) Jb.o 0.7 3‘”)
Carriage return
\r 0x0d
_b_‘) J-uJ d_! - oa /SJL!
Space
\s 0x20
dobb bs
Tab
\t 0x09
Vertical tab
\v 0x0b

Uyg0o 4 dbols b iz sl
NURY. VYo
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\X Character x
\xn ol 3 &S a3l 033l )l38 o Liu
by AFLaf0.950)0n

) tSl.Gs)Slo.c/

Z)_)l) [€V-) ng |_) IPy'thOI’]I _)|.LQ.D b _)JS.LD 9 ‘Hello' J|JM a yl d.l.u.l_) _)JS.LO Cls.u' ua_,.o Ll

Aloc 2 JUe

. 300 s iy 4|y didy Sy - Jlail | wwo Jei |y HelloPython s aiiya + b
Sl oS ez 93y Jgn b —)L)ss _

* ] = ) = e ) . ..I H " H " - *2
Aled wo Sl s> ¢ Ay (Al S e gy HelloHello s <)
gl 31 pad 3)ge ySHES — Gy

1 wo ghiwl g 03)S Uil saud yosuite A2 wo dilyl 1y e ,iSHS a[1]

AiS
(range slice) saub yosuite gy )d Jiup
9 E9rd Sy &S dpdy o gl 93—
[:] 6y 9 SHIS gl 6 0aiiS o | .S ww zhxiwl |) ell sla,iS)S a[1:4]
SLIS 5037 il g ol g
Al G 02D glysilwl
_,.iSI_,lS U D92 9o CJJ_Q.\O )P - ng.AO..C S ‘LLuJJ J)° _)JS'J[S 45.!.!' _)bL?J Hina
in true .,J5j 3)g0 S Ay )d 0l oSl wop 1.4l o d9290 HAJ d)g0
21058 oy MYEYKS
0294 29290 U)go )d — L gac
notin | wwy true (i) > A dyg0 JSIHS M not in a.1il3)8 Gy |y 1lad0

AilyS
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9 3)5)8 — (o> s diliv)) Raw string
S b 9 |y 3458 8L ol (s
Crole 3l yiny oS /R JSlac slidiwl @ TR
(/R iy puSiiaw 8 oo B Jsb g Jii ) \n .print R\n' jgilw>
wgoso Sl dili) aiile Cuwyd o5 sl

b S265 )= 2ilgh wee " bl o

oS ¢l diws lgii bl (R) S b)>

R g3l j1hs wcwinly sy ol 4 by
Cwl Job g Jii Cuole I vy Cuwyd

9 1S wo Wz ) \n.print r'\n' jgiw>

oo S S |y dildy So - S Caoyd

2 A

L) DY oyd Slec
ol gy Lo HS0 1 diliny (B Cioys Sl @S il e % Slec (gl > SLKLI I Sy

33 printf() & slgils 51350l ¢ (Cuwl dilisy bas ol $dgy9) bl Lo B dili) 4 poxio JSlac
tJlie il oo C gl

#!/usr/bin/python
print "My name is %s and weight is %d kg!" % (‘'Zara', 21)

My name is Zara and weight is 21 kg!

wo 02aLi 1y 31> 18 eslaiwl 3yg0 JElas ol b dlped glgi o oS (uld Ciole Cuwygd 31 5o
1S

WD Cioyd Ciolle Jua
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%c ).I'Sl_)ls

%s e Cuoyd jl Jus wstr() &bl eolaiwl b aidyy g Juawi
%i 2D Cwle 0> Sline ) zewo dac
%d 213 Cole () 8) Ao dae

%u oo g9 0 Sliue)d Zuo dac
%0 Al Culd 2o die

%X (S295 Wgy>) 033l Slie jd o dic
%X (S Bgy>) 035l sline 3o o dac
%e (S295 'e' L) waled b iy dlai

%E (S)34 "E' 1) walai b wilg dlad

%f ._)QU.JJ puv.v u\.o.m: dlc

%9 Aubl e e g %f » oligS pyo b caao
%G %E g %f )i oligS JSu

:iS (o 02 Lito ) 03 (il (uld Culyls g by Crolle %05 15 5o

B, cul6/3,5,18
* S Lo g |y JS slasi Jslas b jlicl s glogSyl
+ Ad) o Jiwlad ) Ciolle
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<sp> AIS G dbl dude dac I Jus dols by S

w3l 033l gujlel Jhuo b ('0') palid Cuddy gyl yao
AiS o sl waisy HI5 X' L X' Sl 4y dibay SOX' L g 'OX'

o 31 30 |y 322 Lz Gaw s sLas | dbol bs sl

0 S
% ailo ‘%' Slac S @ %% Slac 93 1 glojed s odlaiwl
DGl o
(var) (dictionary sla glogS)l) juio Ll
m.n iyl @S e dlasi Kily N g jlre dac slaswi Jslas jKilis m

Do 030 yiuled jlinel s dbodi jl gy

(Triple Quotes) sauuwz ad 4 Jgd 9 Joi Cole dw
ol gul ) WS Gy s iz 5o 1) 1 dildy @S A0S e adlys 1y el cul (""" ") Ciole
S 03laiwl ... 0y g TABs [NEWLINES yuai ojug sayiShS 51 awilgi oo
:iS 03 lite 1) )d duiled o ) L-,T Ui';)lﬁj S 09>

#!/usr/bin/python
para_str =

print para_str

5 Su S dig8s oS 2uiS Lo 8a8 L .33)8 Lo Juol> ) S azuii MU 3S sl jl gy
iy /n by 3)Sslzl dbols 9> /tab Jlis ) 4idliS Giyled 4y dzyii )3 |y 395 5l o g LayiShlS

Ll (03D aeldl sasy b3y )
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this is a long string that is made up of

several lines and non-printable characters such as

TAB () and they will show up that way when displayed.
NEWLINEs within the string, whether explicitly given like
this within the brackets [

1, or just a NEWLINE within

the variable assignment will also show up.

) aS U\JLQ)JSblS S dJ.lS .)g.w wod )..l.uJ.QJ 634_9 )JS'J[S u|9J.C 0] ;‘ol.i sla CU.\.UJ ) "\" _)iS'JlS
g o Pl Wl dikigd @S digS ylod a4 auiS Lo il pls s didy S

#!/usr/bin/python
print 'C:\\nowhere'

C:\nowhere
e oo )8y 1t dbgiye Oylie ' Dyguo g |y Dyl LS azgi ) JUe 4 Jb>

#!/usr/bin/python
print r'C:\\nowhere'

C:\\nowhere

(Unicode string) 3Suigs sl didy

L) S Wb 30 gl o 033 (ASCII) wSwl i 8 U)geo U UQ.ULJ_).\ ng.oS.o sl L)
22 wo |y 0jlal gl aSwigs slayiShIS .1i3)8 Lo 8yu3d Unicode iy 16 Oyguo 4y 3Suigy la
;Ui 203050 aygs Lid & 8adj sla oL gledl 51 JSudio $yiShS s dcgozo jl oS

#l/usr/bin/python
print u'Hello, world!

Hello, world!
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d.ll.uJao‘.)JJJuquISJbUJJQJJJ.UJS.UQJLSLQG.UUJ‘J.USMOJ&LUMJLLOUHJ)dSngul.o.Q
AdS o 0wl r aigainy jl &S ol sl did)
09).) U\JLQ.LLO
Built-in String ) &) plxil dikby Sg) ) wildeae S ¢l aislw
(Methods

A2 pw plxil ) Wilideo 1 diliy) gy i) &lgd il ealatwl b gl

d.u.u_) S O_)l.o.a.'i'.l

i Sy00 al 25518 2 5 slyed 4 dbogyye Ais

capitalize()
S o Jud S B> 4 |y didyy K Jgl $)y>

center(width, fillchar)

93 )2 3 &S SBShS gD g didy Jgb (gl 333y Lo 5dg)9 93 &L
2 _)S_).obb.ws_))bd.l.w_)u.n.u.w.USMUMML)‘.USM)JM)J)b
D) uuo_)b.o

count(str, beg= 0,end=len(string))

9 0d)oul QTJ|)SJ.\|J&J' S uls i)y j gl .\)J.\J Lo (539)9 4w Ao oyl
oS goyi yudl 3ol grogd 1A e posite ) 39 Lo 833138y
ol ologd)l grog 9 Jlad wo Gusd 1) e weo jLET ol 51 iy louis
S o iy ) 1l e dails Ll 53 inylauds &S oL

decode(encoding="UTF-8',errors="strict’)

4 S/ yosuite S3S b 6)1385e) arieSUl & ealdiwl U 1y yai 3)ge s diid)
0Dy Uity Cyguo 4 encoding yiol)l aiS o (b jo) 9 decode (8.
S didyy U gl 5500 Wihlie 4 gl v aulais default )l3850) Sg)
decode s diid) g 03)S liSio) daud poiie SAS Gulwl p |y 150 390
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ly U g pudo S 0930 wogd yiolyly .il3)8 Loy gy olgic @ Iy oaud
bl o strict gl goys Gy aS dgu o Yoo

encode(encoding="UTF-8',errors="strict’)

5 gl yiohly 301358 Loil |y 150 3yg0 s iy 8 513838 5 A
|y Uns Sy pdo S 090 93 piolyly g 00ud yoine 138 aS wiy s3I
Al o strict gl pgd yiohly yoyd Liny S Lo oz

endswith(suffix, beg=0, end=len(string))

o @i suffix yiol)l au ol jl ¢l didypj b didyy Sy bl 1S (o yasive
ol e D g true Wb S 00l yosui Hlade 4 &S (W)guo ) S b dgu
ol end yioyly g 95 gl beg jishly .3il3)8 Loy false &yguo
35S o - - |J ule

expandtabs(tabsize=8)

@ |y didyy S (/t ' ojug ySHS @ bgyye) wii 6 dhiold dlasy ais ol

ey-) .b.u.u (w)'.L&J S 0IUS U.USJ) $I9)9 ).I.O'JL!_J.) 0. uo.zu.w Jl.Lan

o) M UBy Ui D)ga0 4 «539)9 Jolily KIS yaite Uyg0 ) D
29 ro pylais 8

find(str, beg=0 end=len(string))

$39)9 Hohl LT A8 wo yosie) b weo diidly )3 |y pai 3)s0 slaySI)S
ol S 038 yodiie 093 yiohly (315 L 31> 3529 Al 5> s
Gisl Uygo 33 bl e gll gl ¢ 02iS Gusi pgw oyl g €95
A1) oy ) -1 il )90 53 9 ol LT gl i

index(str, beg=0, end=len(string))

S dliy vl Oygo )d &S Dglai oyl b )l find() aie aylite $3)Slec
Dgil wo exception b Uos Sy slas) Sel yai 3)g0

10 isalnum()
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(e W)y>) Bdae Wbl didy syyiSHE Geled b ySHIS 1 Jslas> axilix>
138 Loy false Oyguo Gl e o g true Hlado (il

isalpha()

n ol 31 33 g true il Ll £ jl diiy $layShlS wolad b Sy Jslas 3|

)8 oy |y false &yguo

isdigit()

12 ol 1€ )3 g true )Hlade (il dac bias Sglo yai )ge didly &S Wi)guo O

21358 oy false ygu0

islower()

I3 )3 g true .2l lowercase aiiy J31s slayshls s dad b i Jslas 3|

Aulod o wildyS5U ) false Oyguo gul jue

isnumeric()

4 23 g true jlade (bl $dae SSHE ¢ 02i)ldp)d ISuwigy s diliy axilix>

Alai o walijl 1) false Sygo il e

isspace()

15 ols b5 3> 4 55D g ol )3) bl tgi i 390  disdyy dailiz

AiS e bl | false Oygo oul e ) g true (bl dililai dg>9

istitle()
16
2il3)8 o3l true il uppercase diiy o Bily wolad Jgl Bgy> )3

isupper()

17 il 00 diigi Sy Bay> U i 3yge 8 diyy $ySHS (oled dziliz

A1D)S Loy |y false yguo ol jaé ) g true

18 join(seq)
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a ("-" Jlio Sly) oai posuie 3 SuSai buugi |y seq ¢ aiidy sla Lol
A1) oy w2y plsic ) ol g 8358 Juaio pa

19

len(string)
)8 oy |y diliy (slayiShIS slasd) aidy Job

20

ljust(widthl[, fillchar])

U ais wo M &:Lu.ll_) Lo _)l f9° _)J.O'_)LJ )3 LR dJ_)SJ_)JSblS L |_) CLLuJ_) Sy

M UIT)Y ds' )M')Ll )9 LRV dJ_)SJ_).l'Sbls AYATH) -8}

21

lower()
Wgy> @ |y Jiwd uppercase A 3)go § diil) )d &S Hgy> S wlS

22

Istrip()
)d (space ySHIS yoyd Jiw Jygo @) daidl yosuite SSHES wwoled
AiS (e WO dilily Sy Jgl )l ) dg)9 pielyb

23

maketrans()
ol S Sl sladyl yo oS 3)S ayyei |y ol aub il gl gl 51 8o il Sy
oo ozl ) 40235 )18 @S iy o GlogS)l 93 i gl .l i plzil IS
Jd o 394 o 0313 )8 intab jd aS $pdlie Gyl 4 &S (o A AidD
)1380 g 394 @ yily intab ylads H31 Mis .05)8 o 18 outtab )5 a ol
ly ol ylado doliy i 833 a ,iShHS oy didy 5> 8&il 3¢y 1 3uly outtab
IS e itz 11

24

max(str)

213840 31 Ladl GBgy> cuiyi |y 8L g1 yi8)j Ao il

25

min(str)
2i13)84e y Ladl Bgy> cariyi @ |y JSHIS Gy yiS2eS

26

replace(old, new [, max])
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€9 U il L@JTJ| U\S,i_g uwb.” Le.lT LSUQ) S )_)._l_.-\._!_ wo Qlaoggﬂd.w EJLJ U-’l
_).l.b'_)l.l )9 9 A Lo d.ﬂ_)l |_) LS_)LL.Q..O ds' _).LD'_)[J 3D Dl o pJM ) laiwl
yiohy .S il gl yiehl ylade U 1y jlade gyl S auiS e yasite pgd
3 Jss ol adipe diz U aS Cuwl gyl jS6Lin aS 58 oo |y dac Sy pguw
Dgds pldl i dyge $ Al

rfind(str, beg=0,end=len(string))

27 Sl Craww 3l 1y giu> & Sglas oyl b 3yl find() vie ailiie ¢3,Slac

S o £95

rindex( str, beg=0, end=len(string))

28 Craw | iz Sl |y gz a5 Sglad gl b 3yls index() xio il 3)S)18

rjust(width, [, fillchar])

Gly ad) justify asbilo aS yiShIS slasy Siyled width glogS)l ais gl 5o
justify sy o 51 aadlgs (o aS 1l v ©)lade (Kildu jui fillchar g JuiS
29 Awlad odlaiwl )8

HSHIS b iy (o Craaw ol 3 @S 2318 oyl iy jl 8 s Sy &l ol

Jl.LQ.o Ll d.LuJJ U\JS ;J_gb U oaud H P91 BI9)9 ).Lb'JLlJ.) LR W] uazubo
Do wly Jol yiehl jd dau yosine

rstrip()

30 U230 Ui «d)Si yasuite Uyguo ) 0aul yoduite SISHES (woled
S o B3> didyy Sy gLl 1y 699 yiell ) (bl e space SIS

split(str="", num=string.count(str))

31 13 39290 GlalS g 21358 oy L 1S )3 |y a5 dyg0 S diliy Ao ol
gesite sl diiy) 3j) dasi @y g (" 4B yiny) )3 SuSaT b |y
S Lo pwdi 03w gosuite (NUM Sdg)g ) 8l

33 startswith(str, beg=0,end=len(string))
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23 0l yasuite Ay b yad d)ge S diliy 45 1S e Lwyp Ao Gl
ol JE )3 g true jlads 3oy iz )8 s b oo LET str )9 yiolyl
WKilii end g gy guwail ySily Beg .3i13)8 oy | false jlade Oyguo
Al e bl gl
strip([chars])
34 oo Izl 3185 3)g0 & didiy Sgy 1 |) rstrip() g Istrip() dis 93 3 Sllec
S
swapcase()
35
AS o SzeS ) )i gy> g Sy |) SzeS gy
title()
b 5 Syt oy> b T SlalS olad > sl &S Al sl iy 1 S S
translate(table, deletechars="")
L yiShIS wolad gl)s aS 2il13)8 (o iy 31 S Sy translate o
37 «(string module ;> maketrans() g jl oo ai>lw) table I o>lakwl
S Al )d dg>g0 LSLQ_)JSlJlS wolad jl Jyguo 3 g Cuwl 004l dax)y
AiS e Wi |y deletechars
18 upper()
S o i S Bgp> @y dilyy Sy S2e8 bgyo
zfill (width)
39 U 00 3y 3o b ol wi> Crouw oS 2ild)S oy i dyg0 o 4 jl S
Dgw width yislyl 53 03w yosiie Jgb U plp diidy wilgi Jgb
isdecimal()
40 W) 0 SayiShS bbds s 04)ldp)d ISUigy Ay S Wi)geo )d Ao ol
)8 oy false Oyguo ol Jaé 33 g true bl
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(tuple/lists) gul yd Cuud sl 83l goJ

51 S0 @bl e (B b 5l sl opzij) sequence gl o sl 03l Hlislw oy Gwlul
L 638 )18 oo 6 oylad olad aS g4l Lo 8313 yolaisl dae Sy sequence S sla Lol

Db oo el yao 5l gaibly glj 53 gl bl G uail

Ol )8y &8 283w &yl il ww sequence gl Hlislw oS sl 831> £4i 6 JS 5> ool
s tuple g b list 31 xi5le b

dWid g sequence )lislw shld a5 sl 831 glgil Sgy 1 glgd e &S ) 3959 Lol Sldec
GwW)H § o S Wlol gy il b 3y Cuwygd Jold Slbac gl 1y elail s )l
) dliy Sy Jgb &S 3l o (j849) disl gy &lei sl Hell 0gMsy .ol o Cyguae
S o gadite/la ) ol sl glall 5138298 b g2 y8)3 9 83)9] Crw

list sl 031> ¢ g
9 394 o gl Cuud Sy Uygo 4 @S 1l e gl yd Gl 0dDd g9 Guyipdy Guad list

gl oS 1 4S5 0037 age disid e 14z 800K 51 1113 ysu0xe JsSpg g ol sl el
£9i Sl b ol 3o yeuoze S pil &S Cuwl Gl (il Jbls 4 Cuud Gl odld ggi 6 0yl

Al

ol 03133 S w il buipe ad 4 Sole Uyguo 4 &S )l oyLil sl 031 slacgezo 4 T
OuS 03153 Sy o T asilgive bo dllas slayusie lgic 4 ol

JsSio S dawg 4 1 ol SuSad g [] gm Spdlio 53l s Solw 4 S Su olel g sl
:Jlio bl

list1 = ['physics’, ‘chemistry’, 1997, 2000];
list2=11,2,3,4,5];
list3 = ["a", "b", "c", "d"];
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ug2ed wWdee Cuu Sg) p gl Lo _)L{'_T).é.o G Suud Gl cdildy gl aglie Cuwyd

) Izl glgd e |y (concatenation) JLadl g (slice) iy

S Sy oo 4 wyilwd
W8 Rl L ogai aalys [1 U3 ) bl g Eord guudil il «Juwd Sy e 4 Gwyiwd Jig>
gl o swyiwd Juld il 0aud 0353 Gl b 6pS)ld oK 8 oylaud gl ) aS plise

#!/usr/bin/python

list1 = ['physics’, ‘chemistry’, 1997, 2000];
list2=101,2,3,4,56,7];

print "list1[0]: ", list1[0]

print “list2[1:5]: , list2[1:5]

2l e Sy 1y S i S bl 5l gy

list1[0]: physics
list2[1:5]: [2, 3, 4, 5]

1 Crd il jop
ol Guyb ol 3l 9 3905 gjSul> 6303 )lade b ) gl g 0315 Gty |y Cuad Sy )lade lgi e
ol g [T Qe yowass Slac Cuwl) Cow )3 jehaie gl Sl 38 wilw) jox |y Sl
S @ ) spolic glgi ke append() die jl 03lbiwl b puized .auiS b |y dbgiye ylado
DS sl )

#l/usr/bin/python

list = ['physics’, 'chemistry’, 1997, 2000];
print "Value available at index 2 : "
print list[2]

list[2] = 2007;

print "New value available at index 2 : "
print list[2]

233)8 o Juol> ) azii S sl jl gy

Value available at index 2 :
1997

New value available at index 2 :
2001
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Cuud sy gladl is
alil 31 g del ygiwd Cuwl ol 3yg0 wols Gladl K31 v 31 350 3y90 gladl B> Sy

Ay ) |y remove() A «agylai Jad e Wi Slp o

#!/usr/bin/python

list1 = ['physics’, 'chemistry’, 1997, 2000];
print list1

del list1[2];

print "After deleting value at index 2 : "
print list1

22l o CLwdy ¢ dauli

‘physics’, 'chemistry', 1997, 2000]
After deleting value at index 2 :
['physics’, 'chemistry’, 2000]

3o o ol Cuud Sg) &S laul Sldec
yob glad .3iiS o ol diisy )3 aS 2idd ww plxl ) wildas Glod Cuud 53 + g * saySlec

w29)> &S Uglad ul b aidd (e Uyguo Iy JLadl g 1S Oldee iy a4 Sy j auild o &S

09zed (sequence) sl dlud sbyylizlu $g) p &S wl) Oldes plad Glgi o Cuud gy M
A plail Wil e 2l L dili)

sl S ole A g
len([1, 2, 3]) 3 Length
(Jsk)

(1,2,3]+[4,5, 6]

[1I 2l 3' 4l 5l 6]

Concatenation
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(Js)

['Hi!'"] * 4 [HIl', "Hil', 'HIl, 'HIl] Repetition

(L1 %9)

3in[1, 2, 3] True Membership

(Sigeac)

for xin [1, 2, 3]: print x, 123 Iteration

()55 i)

o ylo 9 Gy 15138 Lol
13 JLail g 138 Jagail waiiwa sequence ¢l 831y jlislw ¢ dcgazoyj s list aS wuls ol I

Al s olwsy dilisy g S sl od1d ggi 9y

bl didly Jai)s 1) ) Sagy9

L = ['spam’, 'Spam’, 'SPAM!"]

< bes A -]

_M\aﬁwﬁb@ﬁja)u&

L[-2] 'Spam’ o Sl y Can H) 2 g dia )g\
A S e 3 el

L[1:] ['Spam’, 'SPAM!'] IR 1) 4 el G )
il 8
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08l 53 Cad ,Sg7 slaaie g gilgs

dia g o jlads Ol asles i b 1) 0a 8

1 cmp(listl, list2)

S e dalio L)) Cand 93 50 35a 5e sl Q)

2 len(list)
Al R el 1) Gl IS J sk
3 max(list)
K el ol 53 353 5e 51wl lae ) 318 1 laa 0 il 4S e
4 min(list)
Al 8 el Gl 53 39n e sl il Ol ) 1) lae (e S L i
5 list(seq)

WS e dai list 40 1) tuple ¢l edla g 5

uud 4 bgiye sdiie

e g o jladi OiCJ‘:“L.'JE‘.JJJ“A:“

1 list.append(obj)
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A e adlial Cud ag )y 255 Ol sie 4 eadi sala by (A3 S

2 list.count(obj)

_M‘J;GA‘).}\)53&)\)&3&.{4&)3#3)}4‘5&6@'MJ3\M

3 list.extend(seq)

A o ) sl 41 (s2G) 53305 Sy S sine

4 list.index(obj)

a8 e Cal 5315 o R ) U8 s o kel b il

5 list.insert(index, obj)

4\5Jéwﬁ\)k;éﬁadﬂ‘_éﬁchﬁaﬁuﬁmwA}\JJ\J&@bﬁadbw\ﬁ@i
Asd 3l 58 I8 8 (5 o sled O 0 AL AS () (B oasd 5 S e padidia | Gl

6 list.pop(obj=list[-1])

ﬁmdm\djlﬂis\@ﬁ_)hb\ﬁ_As\a_)i@).;}m\:&ﬁ\Jmeljaaﬁy@iszi
8L (e 358 00l (5 2l 4S () (5 Gl

7 list.remove(obj)

.\ASL;A&_QJAC._\.AA:\J‘)‘\)()JJ\)JJA‘J&MUM))LJJJ}A‘;:J

8 list.reverse()

A e (lala) OosSina ) a5 Ll 658 )1 8 S

9 list.sort([func])
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b e e | Cad S L

09l > iz U tuple sl 031> goJ

Slyg y Bl palie asilgivnai Lo a5 glay gul b aidbowe B Sy duds Cuwyd Tuples
i JulB g diilocre bl culi doliy 35T U v S o s 1y JyU Sl oS addgl yuolie .ouiS

aS ibwd e jl solasi b LU bl oo list sl 03 ggi U auwd Sz gl )> W tuple
gl o iy i () U3 W tuple .digud wo SuSai 13S0 51 JsSpg U

g gl Lo yosuie [] dVgST Usl 1 Cuwy oS Cuwl ol I tuple g 1 list gl gualdy Dglad
9 Mg o iy =i jiily og)d 1 tuple &S Wby Cuwl iy yuei B ol ojlail jui g B Gladl
i3S ob i widiles bis sy Cua glgd e |y tuple a5yl |y (il jep Cubils

13 3858 o woMs JgSy g buwgi saud SuSai e j1 (i dlzyl 5o tuple oMel ailys
:Jlio .3)S yguozo jiily U315 |y ydlioe gl glei we Jaled Oyguo

tup1 = (‘physics’, ‘chemistry’, 1997, 2000);
tup2=(1,2,3,4,5);

tup3 = "a", "b", "c", "d";

S o 03 lde 1) ) 1) wgd tuple KUl Il

tup? = ();

:3gas 038wl JgSg il il pai 3yg0 tuple yd jlabe S (> dg2g Cyguo )d

tup1 = (50,);
lade zhyxiwl g Gy gezed wildes g ww jlel yauo I jui tuple sl 831> £gd )3 Guyadl
Dgad [yl tuple Sgy p oled o |y ... 23ue o JLAII
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tuple &y oo @ wylwd
ddlaiwl i 3yg0 Hlade il g [1 )] Sl ww tuple Sy jd D990 dlEo U Luwyiwd ig>

DS

#!/usr/bin/python

tup1 = (‘physics’, 'chemistry’, 1997, 2000);
tup2 =(1,2,3,4,56,7);

print "tup1[0]: ", tup1[0]

print "tup2[1:5]: ", tup2[1:5]

tup1[0]: physics
tup2[1:51: [2, 3, 4, 5]

tuple ilw) jgp
39M 9 sulpg gl &S lio (il yuei s jue tuple b a7 VU o S b ol
&5 23> tuple g 83)S Judio ad 4 |y tuple g3 glgi o JIB il b .3ylai 3929 1 ol il
1) Jle diiled 03)S
#l/usr/bin/python
tup1 = (12, 34.56);
tup2 = (‘abc’, 'xyz');
# Following action is not valid for tuples
# tup1[0] = 100;
# So let's create a new tuple as follows

tup3 = tupl + tup2;
print tup3

(12, 34.56, ‘abc’, "xyz')

tuple Sy sy glodl Wi>
3o tuple g3 glgi e dg29 1l b . iy ool S Uygu0 4 tuple Sy sy gladl Wi
Sged dlzl 1as tuple S g 3)S Juoio ad a0 Bl ol o diwlgsl sy glodl aS ) ylAj
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2y ) ) del )giwd Cuwl 818 tuple S IS Wis jglaio @

#!/usr/bin/python

tup = (‘physics’, ‘chemistry’, 1997, 2000);
print tup

del tup;

print "After deleting tup : "

print tup

b Iy eCwl 0305 &y Lifiwl Sy 3uiS G 022 lie a5 job glod 3358 v Juols 1) & axuii
23yl 3929 tuple ;35 (del ygiwd b |yl

(‘physics’, ‘chemistry’, 1997, 2000)
After deleting tup :

Traceback (most recent call last):

File "test.py"”, line 9, in <module>
print tup;

NameError: name ‘tup' is not defined

28l oo 2! Jubs tuple gy 1 oS zly Slilac
OlgT wee i (B b jl ¢l op=y) sequence sl 831y glaislw ggi jl I tuple oS wulxdl )
D) 639)9 Gldly ) b 3)S e3ly b ol sgy 31 ) IS Gl 9 Ly subds ililec

L = ('spam’, 'Spam’, 'SPAM!")

s PRIA o)
L[-2] 'Spam' 83yl Canld ) ) g e Gy gea 0

Aﬁwc\)&f\u\\)ﬁ&auw\)

L[1:] ['Spam’, 'SPAM!'] ol ldl a4y il Sy )
il £
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31 JsSyg diile )8 SuSai g pugw o JiSii sluil jl oS Gl acgaze y 1dzei LS s <iS
02 jguaxo list Sy [] g tuple Sl 3iily Hoxed uld delimiter U3 lol (aubly 00wl 3> o

S G Vg5 tuple  wlic 4 degozo il b giul Uygo gl 5o il

#l/usr/bin/python

print ‘abc’, -4.24e93, 18+6.6j, 'xyz'
x,y=12;

print “Value of x, y : ", x,y

abc -4.24e+93 (18+6.6j) xyz
Valueof x,y:12

tuple )S¢7 gulgi

& s o el Gl as 8z 5t

1 cmp(tuplel, tuple2)

A e alia aa L tuple 50 sla gl

2 len(tuple)

A8 e ) tuple (02 2550 sl lall JS Slaad) Jsha

3 max(tuple)

AR el g0 S 7l At tuple b gl glae 311 Cul lata g b () jla 4S il

4 min(tuple)

A8 a1 28l e lae 0 55 S (sl pla 48 i

5 tuple(seq)

WS e i G a1 Ol 4y il o) sie 4 )l S
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09l ) Dictionary ¢l 31> goJ

Al (e 024 hash Jga> god 4 auuv giuly & 0ygdaie dadd L) yd dictionary sl a3l g g4
wo 1 6yiisy) aiiwa perl )3 I hash b (wiezil sy qlyl) associative arrays aiilo Lgil

L L piSuind ailwd ¢l ddy b 33 ¢ 031 goi jl WLE Lol (aiibl 030 jl (egi y Adilgd

[0 58loc U 3YgST 5l ety ol juslio 4 Guiyiwd Cig> g digdh wo iy {} JSHIS U idrg)S
18y8 SaS

Adbboe buipe b 4 s La> 5l slacgaze LIS BSlg 5O

& all] g o 132 g3 )la8e jl JgSig dlaii )3 SuSai buwgi 3ulS U awl y dictionary >
2358 Lo oo ding)yS 31y dictionary JS guw (02 SuSai o 1 JoSpg b i

23K 518 ol s aidgyS U3l )lade zud g 1l wgi WolS ilgi e dictionary &y gsialy 5o

ArOygeo

Jozio il &S W5 ) diilwd 338y poxie S puwl I 3S (dictionary sl 031> ggi 5o
s 03 goi jl Liugl IS bol bl (egi y 5l Ailgd o dictionary ydlie . (Ailw )8y
Al dac g list ituple aiile yusi Julsye

dictionary j> ydlie 4 Gwyiwd
350 ladl (3ulS) aunl g [1 Slac 5l Cuwl o3V dictionary Sy s glall &4 Gwyiws jebio 4

23S o laiwl yhAj

#l/usr/bin/python

dict = {'Name": 'Zara’, 'Age": 7, 'Class": 'First'};
print "dict['Name']: ", dict['Name']

print "dict['Age']: ", dict['Age']

w29y

dict[Name']: Zara
dict['Agel: 7
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lagy Gwyiwd Sy dictionary guac ¢S GaulS U 6yiisys sl 031y al] Sy 4y 3uiS w3
1 Judlgs dslge Uns b auisS

#!/usr/bin/python
dict = {'Name': 'Zara', 'Age': 7, 'Class': 'First'};
print "dict['Alice']: ", dict['Alice’]

2D o Sy Py el
dict['Zara']:
Traceback (most recent call last):
File "test.py", line 4, in <module>
print "dict['Alice]: ", dict['Alice'];
KeyError: 'Alice’

dictionary «ilw) jgp
b gowosi Blac 1z Cuaw )3 YgST U515 |y gladl aul (iunly $pEsss (il jop by
132 gladl 3938l g2 b g dwled 25 yeu3e KSlac Cuwly Claw 53 |) B> ke g i
1S b Cuwly Craw )3 |y Hlads g J8lac iz Craw o |y lodl aulS

#!/usr/bin/python

dict = {'Name": 'Zara', 'Age": 7, 'Class': 'First'};
dict['Age’] = 8; # update existing entry
dict['School'] = "DPS School"; # Add new entry
print "dict['Age']: ", dict['Age']

print "dict['School']: , dict['School']

w29y

dict['Age]: 8
dict['School']: DPS School

73805 - asdaiih 651 SO - Gl jibea Sl cuia - Sle QLA ) YL - b GULA - Ol ed 1 o8 ) sal

88146323 - 88446780 - 88146330



86

dictionary sl jlaJl Wi>
4y ol Slgine wwolod b3S S ST Oygo 4 |y dictionary Sy sy gledl auilgs o
Wi> 2o g IS jeb @ |) dictionary jie 395 uilgd o rizad aplei Wis> Sy U)yg0

A4S o d3laiwl del jgiwd jl i o Uyguo 4 dictionary psie Sy Wi> Jig>

#!/usr/bin/python

dict = {'Name': 'Zara', 'Age': 7, 'Class': 'First'};

del dict['Name']; # remove entry with key 'Name'
dict.clear(); # remove all entries in dict

del dict ; # delete entire dictionary

print "dict['Age']: ", dict['Age']

print “dict['School']: *, dict['School']

3929 pac 4 bgiye ol g 031 &) Ubs S5 a5 3uiS o daaLie A8 o Cwdy |y 3 S dzuil

Aol e del dict yjgiwd sly2l 31 yuy dictionary

dict['Age’]:

Traceback (most recent call last):

File "test.py", line 8, in <module>

print "dict['Age']: ", dict['Age'];

TypeError: 'type’ object is unsubscriptable

dictionary sadsS ¢ wouos
G Eg0 ) AilgT Lo pdlie Gl )l 3929 LIdgARe T4 (ol Ol )Y HlEe yoguaS )d
)90 gsidly 3> Jgluis jab @ &S 53505 (game iy b ol iy yei 50yl bouwgd il
Al 058 s )lys e laiuwl

2034 031D Z b ) )d &S Wyl dg>g dictionary sladadS b adauly 53 pge iy s S 9

wod S Sy &S (imo g Ll Hlade b entry Sl i oled weed 3S ja sl @ L1
4 wwgd Ygaso lade Sy 4y S 93 yopasi Ujgo )3 .1k B)LST dzg gud @ Ailgd
:Jle g o Wil adS glgic

#!/usr/bin/python
dict = {'Name': 'Zara', 'Age': 7, 'Name': 'Manni'};
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print "“dict['Name']: *, dict['Name']

dict[Name']: Manni

51 duilgi o oS liso oy «(ALST yusi Syl 1 gay) AL Pl i lugl AS .2
Loy jlxe [ key '] adile Sz Lol (uwiS adlaiwl aulS lgic 4 tuple b dlacl [y ail)
:JUe
#!/usr/bin/python

dict = {[[Name']: Zara', 'Age: 7};
print "dict['Name']: ", dict['Name']

0l o Clwdy 1) S dzuii

Traceback (most recent call last):

File "test.py”, line 3, in <module>
dict = {[Name']: 'Zara', 'Age": 7};
TypeError: list objects are unhashable

Dictionary )S¢i saiio g ulgi

i (g 0 ladi QiAJS.‘ADCﬁDUAA@JEJ.\w@u

1 cmp(dictl, dict2)

S e andlie aa L dictionary sie 52 sla Gl

2 len(dict)

Al 8 e ) dictionary Jsie 5o 3sa se sl Al JS dlaei Ly J sk

3 str(dict)

Joa 4y 4y 1y (5880 SG &y 3 il £ e | dictionary sie S ) 43d ) Jalae
AK e

4 type(variable)
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&‘54 ¢y g u] Pag dictionary ol sald u.n\.} i )g\ _AJ\J; GA)L} \J ‘;Ln)\ i t}.\

WS e gadidie dictionary V)

1S oo 038 Lo 3 Jgaz )3 Iy 1 ol 20 b slyed oaibly slaaio

Jia (5 o ladi e 3 Slae C).&
1 dict.clear()
A€ e cada ) dictionary s gl glall 5 4<
2 dict.copy()
i3S b dictionary e ) (shallow copy) e 4w
N2 e S5 A (field value) 2é i i B ¢shallow copying il i o
£ 51 Sy ki ke K 5 aS e aglils | adaila G ol Lo cadl abifla ol (S ald e
S e S Al g g laie e o 0 230 (primitive type) 44
3 dict.fromkeys()
g o i 5 Jsl el da g el (slaadS 4S xils K 3L 3 dictionary <
A e Gt a s el by
4 dict.get(key, default=None)
02 e oo dictionary )2 1) 358 (e padde Jsl sl b Jas giaS Hl5 3 ) ge 3 i
o ST e el Jly )3 4S) (s Gl e S Gl g s lae A iy Csea
A8 e O 48 S e Gl (35
5

dict.has_key(key)

say‘saua;.um key ‘)“M\J\ﬁh}ﬁdcdictionary ‘)A‘)LJJ‘)‘,AJ_.)EO:\QQ Q)}u.a PL
et e L ) false Dm0 o 53 5 8 e true e
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6 dict.items()

Al 8 a1 LS e S sla lall Jlaie 5 uiS gla s

7 dict.keys()

2 8 e ) dictionary sde slanlS ) il

8 dict.setdefault(key, default=None)

D1 iy e Hlade (LS gea 50 48 gl ) b ey get() e abiie 2 Sdae

AR a1y 25 (e iy a sy Jial sl 534S (B iy

9 dict.update(dict2)

S a4l dict Jaie 4 1 diCt2 S e 5 1S la s

10 dict.values()

A€ e SLOL ) dictionary U0 s se juilie (5 de gana ) Sl

osily )3 oloj 9 &L

vilad alize sy Zueyd bl &b 9 ploj Cuwl 5318 o dilgi goialy olj buwgi oS ©l doliy
oo SyigholS S dolip yd gy Sy (B Cuoyd) sy s jd ol iles g &yl Juauwi .aad

9 &)U a5 385 o |y gl Gl ais ol Gl GUJ 3 S wile) 9 a9dd S Jgjle Al
A Gilei calizo sla B )3 g 83)S 638 ) |y oloj

O &)l S gl b Al aili a5lg jd @S diilwd Hglid jreo dlacl gLl ) &)U
0 Sy S aili 3lasd) gy o dwlze 1970(epoch). January 1.12:00am jl g awili a>lg

(098U ygu30 )l !
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1 9 oloj b )l Sl wsalei 9 0381 331)550 ylown oS 3)15 3929 time Jgjlo Sa gaiuly yd
Lo .0)S o)Ll time.time() aio 4y glgi o &uled Gl oz )l .aylai o pdlyd ol iled Cuoyd
January 1.12:00am &)U 1 0aud Spw S 4l cuwsy |y pluw )l gloj jeSie
:Jlie.2i13)8 Loy 9 8358 duwlxo igiS oloj Ui 1970(epoch)

#!/usr/bin/python
import time; # This is required to include time module.

ticks = time.time()
print "Number of ticks since 12:00am, January 1, 1970:", ticks

2 o Cuwdd ) i dsi

Number of ticks since 12:00am, January 1, 1970: 7186862.73399

2 o yilad b d tuple Oygo @ ) gloj «goly yd time & by guled jl )l

ol s )lse
4-digit year
0 2008
(bod) )lgz D0 4 JLw)
1 Month 1to 12
2 Day 1to 31
3 Hour 0 to 23
4 Minute 0 to 59
5 Second 0 to 61 (60 or 61 are leap-seconds)
6 Day of Week 0 to 6 (0 is Monday)
7 Day of year 1to 366 (Julian day)
8 Daylight savings -1, 0, 1, -1 means library determines DST
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(wiliwwb Olelw)

wo pj sl attribute sl 03y pU jislw .oubl e struct_time jlislw Jolee gg9 Tuple

Al
ol Attribute )lase
0 tm_year 2008
1 tm_mon 1to 12
2 tm_mday 1to 31
3 tm_hour 0 to 23
4 tm_min 0 to 59
5 tm_sec| « 4ili0 to 61 (60 or 61 are leap-seconds
)/ unsS
6 tm_wday 0 to 6 (0 is Monday)
7 tm_yday 1to 366 (Julian day)
8 tm_isdst | -1, 0, 1, -1 means library determines DST

Sz oloj wabijl
&)U 5l 0auh Syw s @il dlasi BB jd a5 Hglind jree Sdac Hlado jl yloy s iy

jaoo lade ol iyl v iU & tuple Cuoyd dy 13guds o 831 iylad 1970 . January 1.12:00am
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S Iygo 4 ly &)U o9y )0 &b ool audd u.ub (localtime Jlie slp) &b S ly yglib

A8 o giwled U & tuple

#l/usr/bin/python
import time;

localtime = time.localtime(time.time())
print “Local current time :", localtime

233)8 o Lol pj 6 dzuis

Local current time : time.struct_time(tm_year=2013, tm_mon=7,
tm_mday=17, tm_hour=21, tm_min=26, tm_sec=3, tm_wday=2, tm_yday=198, tm_isdst=0)

i iy )l il
oy ) i 3)g0 &)U Lalijl Gl 03bw yiigy )5 eyd 395 jWi 4 dzei L |y &)U gled e

1l o asctime() ado (Lilgs

#l/usr/bin/python
import time;

localtime = time.asctime( time.localtime(time.time()) )
print “Local current time :", localtime

Local current time : Tue Jan 13 10:17:09 2009

oo 4y bgyyo pyedd yiled g abijl

33 .8 wwo dil)l dildle g iVlw pugdi b )8 Gl 1) s jl wwg waub calendar Jgjlo

1wl 03w 831> Jiyles 2008 Jlw s wgily 1 bgiye pugdi j) JUe

#l/usr/bin/python
import calendar
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cal = calendar.month(2008, 1)
print "Here is the calendar:"
print cal

‘u29)>

Here is the calendar:
January 2008

Mo Tu We Th Fr Sa Su
123456

7 8910111213
1415161718 19 20
2122 23 24 25 26 27
28 29 30 31

time Jgjlo

Jlod Cioyd Jaawi g gloy b ylS sl R1U (uaiz oS 3yl 2929 time b &y (Jgjle ol 5o
S o 03 Lite |y Rulgd ol jl ] 1) Jga= 53 A o dilyl &)U

b_)l.a.a.'i'.l

o I 2xSlac 25 g 1l

time.altzone

The offset of the local DST timezone, in seconds west of UTC, if one is
1 defined. This is negative if the local DST timezone is east of UTC (as in
Western Europe, including the UK). Only use this if daylight is nonzero.

S oo duwlze 4l 4 |y (e Caclw U (ilg> Sinlod (loj wolisl

time.asctime([tupletime])

2 4 ly ol w29y> pugw (idply $d9)9 olgic 4 |y localtime b gmtime gilgi dio ol
.(‘'Tue Dec 11 18:07:14 2008" Jlio $ly) 213,38 oy yShIS 24 s dilisy Uyg0
time.clock()
3

1358 oy awili s yglid jaaw dae Sy B 50 1y 035310y Ldes loj
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time.ctime([secs])

) 9 AiS uw Jec asctime(localtime(secs)) b aiilo yiolhly Gidld Oyguo )d
S o Jec asctime( ) dio diile ol 4 yiol)l o> Guly Cdyysi pd Oyguo

time.gmtime([secs])

21058 oy UTC L ilg> oloj pwlwl 1 wuli i tuple Oyguo d p2gys 5o g S

time.localtime([secs])

w>9)> )0 9 QJ.OJJJJ $5J9)9 ul_g.LC ¢U1970J| LAWY S sl d.UlJ >y |J aJJLI nSJ
21058 oy ke gloy ywlwl 31wl di sl tuple Oyguo @

time.mktime(tupletime)

9 Wby 1l o o Gloy yulwl p &S Wl 4 s tuple B o ) &0 Sy
1970 2u,U 51 00w Spaw Sy il >y yglind jrew e Jyguo 4 k>g)3 )
..Li|.\_)§ wo )

time.sleep(secs)

w0 539)9 olgdie W ) g o LaSgie USge Uygo a4 ol &S (uld 4wl dlawi
Djlw o abgie (539)9 Jelhly jd 03wl yaite Do w ly [yl Dpdy

time.strftime(fmt[, tupletime])

$39)9 uleic 4 WU 4 sy tuple LB jd (Lo gloj yulwl p) |y &) Sy
o yaite Jgl 3g)g yiol)ly buugi ol Cueys aS) didyy Uyguo @ ly gl g didyudy
il3)8 Loy (dgais

10

time.strptime(str,fmt="'%a %b %d %H:%M:%S %Y")

ol &S (ieyd gubwl ) of upw dispiy $39)9 olode @ didy B )3 1) &)U
A3 Loy il 4 tuple Gyguo 4 g 1S Lo parse WAiS wwo posuie fmt
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time.time()
1 1970 &)U 51 03 Sppw S 4l oy Hlish jaew dic Jyguo 4 l) )Lz gloj
..Lil.))g oM
2ALbl o ) 2 4 dig) sy time Jgjlo b aS uld Attribute
SN (JT CJ"'U 9 Attribute

time.timezone

Attribute time.timezone is the offset in seconds of the local time zone
1 (without DST) from UTC (>0 in the Americas; in most of Europe, Asia, Africa).

duwlzo (DTS b Gl el §i6)8 i) goa) |y sl dibnis gloj 31 UTC (iloj woMis
(g 48T g Luwl gyl 33> <=0 g >0 Sy 30l 53) Xil3)8 Loy @il s g 03)S

time.tzname

2 Attribute time.tzname is a pair of locale-dependent strings, which are the
names of the local time zone without and with DST, respectively.

calendar Jgjlo
oleie 4 gled o ol & dawg 4 S A8 o dlyl pugdi b)) sl wsulgi calendar Jgjlo

DS o |y yozie Jw b ole Sy ey g8 (digai

o3l ) iy g idd jg) gilsl plgic @ |y duiingd jg) 03 )S3 gjle wwdys Uity Uyg0
calendar.setfirstweekday() gl wisuly (236 yiny Jlgy ol 315 Sly 3308 oo 3By ol 39y

S o 0 Lo |y pugdi U )8 Rulgd 51 il 3 )d
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b_)l.o.ai'l T . .
2o S ol g g &L
calendar.calendar(year,w=2,1=1,c=6)
1 osiw dw b Jlw gl 33 oS 31358 top wdbs Az 8 didy Sy Uyguo 4 |y Jlw oy b
Sasd) wail 0auds b I (I dbold dlawd) c b B jaiw g Cuwl 004 josuiw
o ais)S a0y bgbs slasi L g 21*w+18+2%c bas ja Job (&)U ja slayishs
Sl didd ya sly
calendar.firstweekday( )
2 S uuolg.& gY-3v iy Jyguo 4 ..Li|.))§ wo Ml |J aaad d_9| J9) tSl_H CS_)L? Oladais
Dol (o puddil (duiingd) 0 gy o e jg) Mgl AuiS o import |y pag8i Jgjlo
calendar.isleap(year)
3 JLLQ.O uJ_g.‘o u.Jl _).LC )9 true JLLQ.O ;.LquJ 4.».U.ls de 56)[? dLuJ S uu_,g.\o )°
i1)8 oy | false
calendar.leapdays(y1,y2)
4 21358 oy 153g)9 yiohly )3 vt posuie Jlw g3 gw |y duwS gy JS dlasi
(yly2)
calendar.month(year,month,w=2,1=1)
v 9 Jlw olo s 8ylauis smonth gl 5> aS 2il3)S Loy |y kb A iy S &b ol
5 | b3 gy wlaol g bs S diad ja Sy gugw .Sl Jlw year g Jw slo s oylouis
iy bghs dlasi | g &)U o sayiShIS slasi W .08 wophiyy ggiw sy
J*wW+6 L Suwl ply ybouw yo Job
calendar.monthcalendar(year,month)
6 waldjgy bl wo disd Sy HSily iy ) 2018 Lo zeo el I iy
39) 3979 )90 )3 g o il Y0 Sg) p Ml Jhidyge olo I 2yl S
AU 1060 o ptaii olo ol jd dbgiye jg) Sg) P dle gl yd
7 calendar.monthrange(year,month)
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ooy ) joy oalol Slp didn jg) IS mmo dac gl Ail3)8 Loy o d3c g
593 o¥lsl) i 59y IS A8 (o Lalijl |y slo S ldje) dlasi (egd g Ail3)S
gil5 Jlw Jgl olo 1S 1l o 6 sy g 1l oo 0 (U6 iy CWl> 5> didn
2l o 12 1 yrolwd WJlw 43T olo g 1

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

AiS e Jec print calendar.calendar(year,w,l,c) il alio

calendar.prmonth(year,month,w=2,1=1)

31> print calendar.month(year,month,w,l) gili ayLlire $3)Slac

10

calendar.setfirstweekday(weekday)

IS o (uidgd ybyd Yy Dyguo ) 0 jg) plgl 35 .AS e yasuite |y diady Jsl jg)
Al o 6 (UliSy j9) (DS Uity D)gao ) diad y31 jg)

1

calendar.timegm(tupletime)

sy tuple s §o |y &)U S§ il o time.gttime gl guSey Cuwyd b ol
> ) yglid jaao dae Uygo @ |y )l plod g didply B399 vlgic 1wl W
1358 oy (1970 &4,U 51 00 Sypaw @il

12

calendar.weekday(year,month,day)

Y - . é - & = . - .
0 ugd )9) xS J.ll.\_)s o |J P9 ).LD'JLJ )9 0l yoSuue )9) LS|_H aad jg) xS

(Function) gLl 5> Rulgd

23laiuwl 3)g0 5 0355 (ilgzhs By |y ol lai (o &S Cuuwl o2 (S Glojluw IS ashad Sy gl
SuS4T Culil) modularity gilsi 3g) we ) yols Slilae Sy szl Hshaio 4 I 515 )|y

CuigrelS 4 Iy Hljsl oy S)lase modularity g5lg 5o (& gl daze pledl g pluw S ddlge
s 03 laiwl Culyls g doliy Ojlw o Glwl |y o CuilagSi 9 jlw 03ly aS 1S Lo ppwdi (yld

3y o Vb |y gl daze
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Sl U add o &yl print() gazed $3axie  didlw jg)d &lg 0sul il o a5 jgb loa

AiygS Lo ylS &algi b user-defined gylgi ol a4y aS AiS iy y=i |y 3g3 Rulgi Ailgi o )8 Jb>
&b &y =i

1 ongly )18 @ilgd iy Sl a0 plail |y slgady Slilac €S 1S iy yei ilgT gl oo

23)S Soxy M oilsd

(0) 3948 o 23 Hily g &b el ol JWd @y g4 jLel def s 8jlganS b 2l guli aS aslas .1

g 0313 518 iy U1 b b glogd)T b 5399 Siolyl .2

function_docstring - il )Wzl jgiwd Sy Algd o RIU jgiwd gl .3

ol 1) 8 Wwilygiwd g g wo jlel abdi 9o b gili s 4y b gleisbw J51s a5 aslas 4

Qg o aldliSgi e WS Lo Hlyd

b g Sldos Spw Su S ga2) il3)8 Loy |y dzuii 03)S @b gis |y &l syl return jgiwd .5
Do) a8 o gl 0aiilgSlys 4 |y Dyl Syl Dygao 53 g (30D we yiuled gy sl

)00 w29y olede a |y ©)lade zud wisy ju return None

:(syntax) L,:b_,lg.i S o9

def functionname( parameters ):
“function_docstring"
function_suite

return [expression]

Gy dS oty glod 4 ) B ol iyl 9 1S (e Jae (il o iy y=i aS Gy 4 o)y

)S Ld))lade il oaub
JUe

AS e wlz 1) gl g dispiy $dg)9 oleic 4 didy Sy ) U

def printme( str):
"This prints a passed string into this function”
print str
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return
&l wilgslhs
9 0ud pazite ol syiohly yupw b o yowasT ol 4 awl Sy bis gl Gy =i L
g o Sl A8 gleislw

3 esdano [y ol b awij [ 305 &b 51 1) ol asilgi weo 13gudr weo Szl &iU g loisbw aSil 31 gy
1) wo o |y printme() gl yj JUe .auiS wilg>lys ggluly prompt ¢ oy=iy

#!/usr/bin/python

# Function definition is here

def printme( str):

"This prints a passed string into this function”
print str

return;

# Now you can call printme function

printme("I'm first call to user defined function!")
printme(“Again second call to the same function")

:.n_,f wo Juols pj ¢ aui
I'm first call to user defined function!

Again second call to the same function

)lade U Jlwyl ply 5o reference b yiolyy Jlwyl
Bl aS i Gy g o 0313 wly reference U gl obj 3o (B ylosS)l) Wyiol)l weolod
D gl

#!/usr/bin/python

# Function definition is here

def changeme( mylist ):

"This changes a passed list into this function”
mylist.append([1,2,3,4]);

print "Values inside the function: ", mylist
return

# Now you can call changeme function
mylist = [10,20,30];

changeme( mylist );

print "Values outside the function: ", mylist

72a) 5 - a2 Al 651 SO - @l ol Sl i - S GLba 5V - e b LA - O et o8 ) sal a0
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oS o Glall i gled @ |y 33> pdlae g 03ud as (Jlwyl i @ reference L2yl o
Values inside the function: [10, 20, 30, [1, 2, 3, 4]1]

Values outside the function: [10, 20, 30, [1, 2, 3, 41]
3)90 reference g sa.i Jlw)l reference b glog3)l a5 auiS o dadlie 13 50 ) )30 Jlie S5

Luwl 0auds (overwrite) yuu gijl «0aub 03ilg3lye Uy HhAj

#!/usr/bin/python

# Function definition is here

def changeme( mylist ):

"This changes a passed list into this function"
mylist = [1,2,3,4]; # This would assig new reference in mylist
print “Values inside the function: *, mylist
return

# Now you can call changeme function
mylist = [10,20,30];

changeme( mylist );

print “Values outside the function: *, mylist

&0 )d youjo yelhl by g Al e (local) d=xo changeme g &4 Cuuwi cmiylist jiol)ly
A D) i plzil ols IS zud &l @Blg)d 3138 Lad mylist Sg) 1 Syl gud JAaid)e0
bl o ) 20 4338w Juols gl jl «S ol

Values inside the function: [1, 2, 3, 4]
Values outside the function: [10, 20, 30]

&l sla glogs)l
3 Wilg3hd 1315 0 b Cuut) 6l GlogS)T g9 8 g 4 |y @Il K1 olsi e
wolil sl ylogd)l .1
Keyword sla glogS)l .2
u2ys yity sl glegd)l .3
(Variable-length) ysis Jgb L sl glogS)l .4
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oo 0313 puly 55 3yg0 Rl @ (80 iy ye) iyl @ @S diiwd Wl glogd)l il sl logd)l

Gibio gl yymi b al 36 o yasite gl (ilgshs 3 oS wuld logd)l slasy (lxigl 5o gy

Al

S92 b Uygo oul e )3 1 aiS YLyl ol 41 glogSyl Sy il o sprintme() g wilgs1ys sl

1) e (syntax error)

#!/usr/bin/python

# Function definition is here

def printme( str):

"This prints a passed string into this function”
print str

return;

# Now you can call printme function
printme()

keyword sla logSl

sy glogd)l 5l &S olKia 338 o Hhs odlaiwl 390 Rulgi wilg3hs 53 keyword sla ologs)l
(ielyl) of pwl 6 dawg @i ly b HlogS)l siilg>lys uiS (o albiwl U ilgsls )5 keyword

o3laiul b Cwl )36 oy ywide oS Iyj 4t yusti |y B glogdyl cuiyy 183 (o 0l laib 2 )8 il
iy @y |y printme() iU duilgd o .S (Juog) match yislyly 4y |y judlio o3 dilyl sl 8lgauls ;l
S ilg3lye 3

#!/usr/bin/python

# Function definition is here

def printme( str):

"This prints a passed string into this function”
print str

return;

# Now you can call printme function
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printme( str = "My string")

2D o Cuwdy |y pj 6 axi dyal 5l gy Vb3S

My string

wizod | Byiolyly iy aS dil dilily d>gi .8 ww dilyl ol 5l Sy gy yguad 1) Jlio
..\_)LU

#!/usr/bin/python

# Function definition is here

def printinfo( name, age ):

"This prints a passed info into this function"
print "Name: ", name

print "Age ", age

return;

# Now you can call printinfo function
printinfo( age=50, name="miki" )

‘w29)>
Name: miki
Age 50

Ol Sl &b wilg3hd )3 G)late §3)Si yasite Kyguo 3 &S Cuwl (ilegS)l uoysd iy olegS)l
Slp 6)lade a5 3 o Glit ) S digai Iy v yoyd Yl Hlade j8d¢5 Uygo @

o 2 ol 6l 1) 50 )laio pgd RIU 3929 ol b ot iy y=i (21U wilg>ys )3) age logS)l
1iS

#!/usr/bin/python

# Function definition is here

def printinfo( name, age = 35):

"This prints a passed info into this function”
print "Name: ", name

print "Age ", age

return;

# Now you can call printinfo function
printinfo( age=50, name="miki" )
printinfo( name="miki" )

Name: miki
Age 50
Name: miki
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Age 35

(Variable-length arguments) yio Jgb L s ylogs)l

vaiie g1l iy =i gloj )3 dzl 4 o Syl s glogS)T b |y 21U Sy Cuwl 05V 2B
yio Job U sl ylogd)l zMbusl )3 1 logS)l 51 Cuwd gul .auiS (ilglyd 9 Gy «au3)S
&l 8y 395 50 1 goyd i 9 wolill B GlogS)T WSy g Jigud o dailgs (variable length)

Digids Lwed )S)

. 1E- .

(& s og=

def functionname([formal_args,] *var_args_tuple ):
"function_docstring"

function_suite
return [expression]

«Zuwl nonkeyword jgis sy ologd)l s 814yl oS (vartuple) jugis sl i (*) Cele
24 (function call) gil (dlg>lys pKid @y aziliz ituple gl aS Cuwl )S3 @i o3V Dgud Lo 230
:Jle il (o Bl gl Dguit poite wilal glogd)l

#1/usr/bin/python

# Function definition is here

def printinfo( arg1, *vartuple ):

"This prints a variable passed arguments”
print "Output is: "

print argl

for var in vartuple:

print var

return;

# Now you can call printinfo function
printinfo( 10 )

printinfo( 70, 60, 50)

2D o Juwd |y W) S il §gd IS
Output is:

10

Output is:

70

60

50
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(Anonymous functions) sl u gilgd

ol anonymous gylgi (il au oy y=i def s 0jlgadS 250 U g Jgoso S dgui 44 &S sulgd

Agod 03laiwl lambda ¢ 8jlgaS jl (iwyl ;anonymous gulgi szl slp .ad)ld

Lol \aipdy 6299 olgic @ ylogS)l Guaiz 2ilyals Wil auy iy y=i lambda JSui 4y @S wsulgy .1
9w ez diilgd (ad Gizad .Ai10)8 oy 29y glede 4 Dylie B 5o |y Hlade Sy bids

Aol dlily g3y S)le b

Ijj D940 wilgzlys (print) Qe Slp euliue Uygo 4 Ailgi wwed anonymous gili Sy .2
Yl i Uyle Sy @ lambda

 Aiilgd (od g Miud g5 (local namespace) (xo ol sbas slhly lambda gilgi .3
Sywlpw woli sLasd jd aS (uldjusio jui g o 039l Dg5 Hol)y Sy )d &S ld i

Aol dilbld Guwyitwd adilu

Joloo 3929 ol b wdiiwd g1 S5 jl (o KU 5 asu Jay lambda oS sy v iy 42)31 .4
&S Ligi wod wguxo C++ g C sy glj yd (in-line statement) ¢l doliy 9y Olgiwd

Sl wilgshd pBid gl powasi s didiy Jlwyl ¢ dawy 4 &b w8 Ginlisl ol 1 Gaa
iy &G sl

wo b3 Sy lgii Jolis 1S o 03l ) S diged ) &S jgb glad lambda gylgi uSiiw
b

lambda [arg1 [,arg2,.....argn]]:expression

S o 0 Lt |y 2l 00 iy yxi lambda Uyguo 4 S suli ))Sles S 09x 1) )d

#l/usr/bin/python

# Function definition is here

sum = lambda arg1, arg2: argl + arg2;
# Now you can call sum as a function
print "Value of total : *, sum( 10, 20 )
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print "Value of total : *, sum( 20, 20)

Value of total : 30
Value of total : 40

return jgiwd

33 9 318 oy Iy ol L2gy5 g dilwy e gLl @ |y &b Sldec return [expression] )giw)
zud ol sgl> aS sl return jgiwd .3lai (o Jlw)l daiilgslys 4 1y Oylic Sy pgi Dyguo

il we return none U yly il saud 20 wilegS)l

ooy ) D90 4 &5l ) Hlade Sy y5 Jle Aii)S iy |y )lade zud YU sy JUo

:l5y8

#l/usr/bin/python

# Function definition is here

def sum(arg1, arg2 ):

# Add both the parameters and return them."”
total = arg1 + arg2

print "Inside the function : ", total
return total;

# Now you can call sum function
total = sum( 10, 20);

print "Outside the function : ", total

23S o dalie 1 g |y ol © axii

Inside the function : 30
Outside the function : 30

(variable scope) yio wiilwd ¢ 0)g>
)l 3929 0)d HIys delipy S waline sl 5o )d &S b pis woled 4 Gwyiwd el

1 (K yugio iy i Ko 4 glg)d yuio Sy 4 wyiwd Cubils
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S dwlids 4 auilgd o wolip jl (uld Crouud 42 )3 S AS (o i scope b guyiwd S 0j9>

) 3929 ol )3 Lwylwd G 0jg> £ 90 JS ) il dldld Gwylwd HAJ d)g0

(global) Sjwljw slaypsic .1
(local) (=o sldpRis .2

o Weuxo o B ol Lwyiwd S 8)9> 1digads o iy i Rl s diay J3I &S uldyusio

wo 0ol Sywlyw s pusis Aigd (o iy e U glaislu b day ooy &S wuldpsios g

I8 Gwiplwd 3)g0 0 iy (ugie) gl 53 &S Ll pg)d YleT Lo bads |y e Gl psio
280 o oliiws L (a1 bws) dolip ol yivs plad 51 Spulyw Slausis oS G 53 ol
0j9> 33) bl (o Gwyiwd B Kad T 51 s by =i slayuis @IU ilgshd pBin 4

:Jlis (008 Lo Iy wyiwd ©

#1/usr/bin/python

total = O; # This is global variable.

# Function definition is here

def sum( arg1, arg2 ):

# Add both the parameters and return them."”
total = argl + arg2; # Here total is local variable.
print "Inside the function local total : ", total
return total;

# Now you can call sum function

sum( 10, 20);

print "Outside the function global total : ", total

Inside the function local total : 30
Outside the function global total : 0

(module) 9Ll jd> b Jgjlo
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Sy 0g)5 .S L) lojlw geinly )3 |y 383 BAIS @S 383 L |y gol gl leuis 4y Jgjle
Jgjlo Adiizy wo dggr by ol 51 eolaiiwl Culils g 38 (uliles (Jgile Su yd e b buipe sanas
olei wo |y yugio gul .aibl e (attribute) guac slagio sl oS Cul i Sy

S s (reference) gls)l 3)g0 9 83)S (Jsais)bind

b suldjusio g B JwllS (gilgi Jgjlo .l o gaialy 35 Sgl> &S Cuwl Jld S g8lg)s Jgjlo
il a2l 3S 6 025yl Ailgd e rized Jgjle A Lo Hys Leudr HLis! o

:Jlo

Jajle Sy jl (i 3uj )3 g o 138 Gl> aname.py Jub Js1s .aname Jgjlo geinly 38
22S o 0L |y (support.py) 83w

def print_func( par):
print "Hello : ", par
return

import jgiw)
390 )3 source file y |y geily source file Sy .import ygiaws jl 03wl U ylgi wwe

2l oy wiyi o import jgilwd jl edlailwl $ 0g=i D Hlys adlaiwl

import module1[, module2],... moduleN]

yuo) search path )3 Jgjle ol )31 3gud o a2lge import jgiwd b juds oS olKia
gy jl i isearch path .AiS o S)>  dolip 3)lg ) dbgiye Jgjle (il 39290 (g2iws>
3lg by ol 38 330 Jgile sl O)guo )3 g 83)S sxiwz 1 gl 53 jube & Cuwl (directory) Lo
S ySanl sVL | 0 yeiwd Cuyl v shello.py Jgjle 35S 3)lg yokie i idlie Sl .28 e
wlai 20

#!/usr/bin/python

# Import module support

import support

# Now you can call defined function that module as follows
support.print_func("Zara")

‘w29)>
Hello : Zara
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33 .33)8 Lo $)I8)L HUS) s gud e (import) 3ylg jLaiz aSiyl Jai Bpo WJgjle Sy
Lb_)l.g 9 Lh_)l.g dsjlao S gl Lo O-’-I j| &il.o _).o| (J._l_| Jimport Y-V ITIA) j| dgod (P> dg>g9 U)guo
Dga ol

The from...import Statement

woli sbas 3)lg Jgjle Syl 1) (attribute) guace sl uio 3> o 051 Louis @y Jfrom jgiwd

:Cwl 024 031 Ginled i )d from..import jgiwd oy )5 ¢ ddyyb oS 6y

from modname import namel[, name2], ... nameN]]

dwlad oo laiwl Iy 1y ygiwd (fib Jgjle )l fibonacci gl ) 3)lg Cug> JUo iy

from fib import fibonacci

Jajle 3l Iy fibonacci piyl o aSl (2iS i J)ly )l o slas jo 1) fib Jgjle JS jeiwd gl
Alai o Jylg 02 import Jgjlo symbol $ywlyw Jga> J3Is fib

from...import * jglw)

31 03wl U S oul 35S )15 il sLas 3)lg gile Sa 51 1y 1 pusl croled glei wo cpizzed
Al oo pdy gl ) yeiwd

from modname import *

pU sbas ) lJSJl-‘-" S _)| )bJ J)go sla ‘A.UT wwolad U))S )_)'9 LSl_).! ULI.UT wwg) 0D b )9wd
S o3 laiwl )9 o BSlge bbas jglwd il jl dgud ko wogi JB 1l b bl v )l

Jojle b e
Jojle JUid as 13 53 o 030> 2 b a1 o9l oL b «Jajle S g3)S 3)lg pBid 4,

2358w i 30
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B> ¢ gy A

S shell variable j3 ) (directory) divgy y& 59Ul «Jgjle vl Oyguo )d 2
IS o gziwz 3yl o PYTHONPATH

o gaw b uo)d Uity Jme goluly 0l )3 gy 93 I9H ES9e D)yguo O 3
Al e /usr/local/lib/python/ goys G yume (il {UNIX buz=e > .28

system module Jgjlo J3I> .(module search path) 3gu o gziwz ol 3o Jgjle &S Syuuo

Mo (S)l> § digy Sglo sys.path yusie .dgul o 0yud sys.path yusie S o
s Ky o e 4 gl Udyd Ly ylade g Cuwl PYTHONPATH

PYTHONPATH jsio

environment b & 10 Gdygel Syw Gl 33y i oS jeb glad [PYTHONPATH

Hid) (KigSs 2il)als aS aiiwd 825138 pL yolio 1 Slacgoze bouxe sldyusio) variable
ighys 3l iodoumo Slausio .20)13% Huil Ll gy 11 9 031 i ) Lol J> 50 sy awgyy 93,8
Alys oS it wildee buze jl ity yusie o1l .ddwy e Oyl 4 child slyailys 4 parent
oS ol 834 S (directory) B digy jl e jl @S auil o (Dgaiuw b2l ol 5o
il o PATH sshell variable aylire 83y ol pusie

i oo |y j9aig Jole pilww )d> PYTHONPATH psio jl (Jlie pj
set PYTHONPATH=c:\python20\lib;

:UNIX i j| PYTHONPATH (ouze justio 5l | digei

set PYTHONPATH=/usr/local/lib/python

GwWilw)d S 0)g> s g kol sbas

S ol sLos g o (Map) Cudli il 4 dS diiwd (uld dwlis b 1 auwl ysis
il (JlEe) ol b baiye sludl g (aulS) jusio euwl jl dictionary
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)8 Srwlyw ob sLad 3o puized g wdxo ob sLas jo a5 (uldusis 4 Lilgi o Yol )giwd
e bl olwSy el Sh1> 93 18 (xo 9 Sywlpw ysie dziliz. bl dLbl Gwyiwd o)l

D) Cugdgl Sywlyw pRie y dxo

o ouilgd gled jl 3 S Sldaie .Cuwl 3¢5 4 yaie g e pb sLAS Ghyl> U
S G S9N, DS o JWd Wgese gulgd a5 Gwyiwd S 0)9>

2 3588 o y2ys &S e (A odxe b diud Srwliw Wpsie 1S G 39l gsil ol
Al o wdze RIU ol o S Dgud o BIlaEe RIL Sy aS Spusio

)oiwd jl iyl DUl .l KU 6 059> )3 Sywlw pRie a4 jlade Sy yowod Jg> gy 1l )l
AuiS o litwl Sywlyw

Wl Sywliw pRie Sy VarName oS aad oo glbl gl by 4 global VarName jgiw)

.\_)Lu.l wo d.Os.Lo |_) u\.L?.o pU sbas ) _)b.l J)ge _).ISLLO LS')J_ 9.>.l.u.L> ug.UlJ UTU\J_)3

& 31> g el 0358 iy y=i Sywlpw ol sLas 53 Money ol 4y psiio Sy w3380 g2

33 wlxe psiie S 1) Money psio gsily ol JWid 4 .ouiS (o d3)lado 1) 00 )S3 pusio
4 043)S ow oS (set) puaii |y Money (o o aSigl 3l gy «J1> gl b .0ps8 oo p50
&9y Sl .pu948 o a2lgo UnboundLocalError slos b azuii 5o .ouS oy wuwyiwd gl jlade

;oS o 2yl comment cUls 1 1) global Money Syl jgiawd ol

#!/usr/bin/python

Money = 2000

def AddMoney():

# Uncomment the following line to fix the code:
# global Money

Money = Money + 1

print Money

AddMoney()

print Money
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dir() U

2l il e dasio sl diliy gl a5 2l3)S Lo Gl sad Sjlw Wire S dir() ) Se7 R

Al o \JSJL" p.uJ' S O.U_)')_HJ.\ & L)

Jajle 3 &S il o Rulgi g Byuio (& Jgjle & 0ylayyd 12il3)8 (il Rab ol oS (i)
1l il oo oy =i

#!/usr/bin/python

# Import built-in module math

import math

content = dir(math)
print content

[ _doc_', ' file_ ', ' name_, 'acos’, ‘asin’, 'atan’,

‘atan2’, ‘ceil’, 'cos’, 'cosh’, 'degrees’, 'e’, 'exp’,

‘fabs’, 'floor’, 'fmod’, ‘frexp’, 'hypot’, ‘Idexp’, ‘log’,

'log10’, ‘modf’, 'pi’, 'pow’, 'radians’, 'sin’, ‘sinh’,

'sqrt’, 'tan’, 'tanh’]

il Jajle &S Ll o B puwl — file — g AL o Jgjlo pawl = name — Gl diiiyy o =iyl )
. « g T

Do e )1385)L gl

The globals() and locals() Functions -

ol jl &8 ilse a4y diuy |y Sywlyw g xe pli sLad sl awl locals() g globals() gilgi

A1D)S oy Dgal e wilgSlys

O)guo 4 &S wald puwl wolad Oyguo ol )3 g wilgsls gali Sy U3 jl locals() gl )3
gt o 03313583 0331 ol U 3y83 1auo b il o wwyiwd LB o

C)guo 4 aS wald awl S awlS Gy gl )3 g 83 o gl gy I globals() gl )3
gl o bl b HS3 Rl (ilgSyo b cddiiud Gwyiwd JIb Spwlpw

eSS (L puwl zlyxiwl Sly D9y dlgs dictionary ¢l 031> ggd | Spusio &l 93 1l v>g)>
A s adlatwl 3yge |y keys() gl Cuwl
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reload() ggU
w0 )8 Jgjle gy ga VL 3o aS $53S gud Lo import CugySuul S5 3o Jgjile aS Lo lKin

Do oo )2l HUS) g 158

ol uiS ol 13aze 1) 3y 5h3 Jajle Sy Crawd VL jd @S S dudles wo )31 ulpliy
Audd s odlaiwl dyge Iy reload() ol

a ol jl 0olaiwl & 092 .AiS o import baze |y dgy 034 3ylg Wis @S Jgjlo Sy reload() gl
A V| TRPV VR RETIY)

reload(module_name)
L 513851 Do 1dlgs o oS Cuwl (Wgjlo auwl g8lg ;> module_name (digai gl )3
Jojle 3320 51385L sl (Jlis gleic a4y .Cuwl Jgjlo punl Sgl> oS Gl diiy di guvreload

2wled 3ylg |y 3 ygiwd Sl e shello

reload(hello)

osil o b sy
S doliy buzs g 31> wailye dbudi Hlisbw aS Cuwl file directory b Juls « divgy Sy asSy

uaite |y Cuwl 03w JuSii Ly sub-subpackage g  subpackage (& Jgjle 31 aS 1) 5ol
A0S o
iy 4 Jubs ol source code . Zuwl cu.o_,g sl> Phone ¢ aigy )> Pots.py Juld «auiS o)

#!/usr/bin/python
def Pots():
print "I'm Pots Phone"

Adiud igliie gulgi 8 835)13yy0 awl plod U aS agyls 5505 Jubs 9o caulie job @

Isdn() U sgl> Phone/Isdn.py Juls .1
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G3() &b & 224yldpy> Phone/G3.py Jils .2

:3uiS Syl Phone ¢ dibgy )d KX _init_py Jubs Sy Jl>

Phone/__init__.py
dily 03laiwl s 83kel y3 1y 395 Rlgi wolad (Phone ;3)S import 1 juy uilgis aSil sy

2udd sy Oygo a _init__.py yd |y import @ o jgiwd il bl

from Pots import Pots
from Isdn import Isdn
from G3 import G3

il wolad Phone ziSy 535S 3lg b «ayS asbal . init_py Jubs ai |y Ggé bebs aSiyl 31 asy
Dgd Adlgs juylwd )d B JulS

#l/usr/bin/python

# Now import your Phone Package.

import Phone

Phone.Pots()

Phone.lsdn()
Phone.G3()

I'm Pots Phone
I'm 3G Phone
I'm ISDN Phone

- File &Sl 9 goiuly 33 L29)>9 B3g)9 4 bgiye Rilsi ybjgel
Python Files I/0

we 2 |y Python gl 53 wilg3e s b29y5/639)9 311y Bx 9 Al Rilgi woled Juss
wijgel Olaiiue 4 ailgd e ol gl )3 Yl ilei b wliil g asllbe Cig> a2

Al awslye Gl 1l 295 oy Syl wg ) Python

(Print) )Siuled )3 w29y Wlo
w29)> vlulei (g2 il s print jeiw) jl e3laiwl v2g)> Wl g Wsi Gl Yigy gy olwl

ol 03l 80 13> a8 1 JgSg buwgi @S (Jl> 5o |y sl Slyle Cuwl 8IS 1)1 Sy
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plie @ 1) 3 o gl o @ yiohl olgic @ @S (uld Oylbe @b gl dwlei Jlwyl ygiws

#!/usr/bin/python
print "Python is really a great language,”, "isn't it?"

AiS o iz Sainlei 3o Iy 315 o2gy> YU Hgiwd

Python is really a great language, isn't it?
S axauo jl Bdg)9 1ol yd g GAilgS
Jolo yoys ity yab 4 &S Bdg)9 )lie g pie HAils> Jigz diSlw (g)d &L 9> Python
Al Oylue galgd gul a3 o H1yS 020 dswgd LS| ) (bl (o IS 4o S 4SS ) fikd
5l
raw_input e
input e
raw_input U
9 (AS o ol yd 1)y8 1) dailgs dg)9 5 ) dilibgi b i b Sy raw_input([prompt]) il

)8 il gy ) (String) ailisy glede @y |y ol

#1/usr/bin/python
str = raw_input("Enter your input: ");
print "Received input is : ", str

) |_) L) ul.o.Q U g i lad .\_)lg ul L) _)|.\.Q.o tSJ S o u.uu|9.>_).\ Lo _)| )9 U"I
U ) "Hello Python!" jlade 11)8 &S (iloj «Jlis glgic @ .2iS o lo 3yl Gl Kyl

gy WlgS 1) Uygeo 4 gl L2gy> S Lo

Enter your input: Hello Python
Received input is : Hello Python
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input U
)90 & Oglad ol b il o raw_input Jolse W jai )8 bl 31 input([prompt])
9 0l duwlxo S dagii g 0381 jl2e ity Dylic Sy $g)9 ylako &S 31 o pul 11 |y y2ys
20138 il lauds 4 w29y 3o |y Juols

#!/usr/bin/python
str = input("Enter your input: ");
print "Received input is : ", str

g & . : .
A8 oy |y 315 w2ey> ) Bdg)9 Llie o
Enter your input: [x*5 for x in range(2,10,2)]

Recieved inputis : [10, 20, 30, 40]

(@ Juls Cu oo 9 Olpuss Jlacl) B Juld s g 5355 jU

wo yllad 29)> ) 9 83)S Lislyd S3g)9 plede 4 1) Il 03lw ©)lade Bjo (aiSU

e 9 wBlg sl Juld jl eolaiwl S dg=2i buwy 4 bjgel 8 dlis jl Crouns Gl )3 .eu3ld
23y o b ol slgize
O Db yiulag 9 Cupde Jg2 didlu gg)d U 6dlasi yoys Yy yeb 4 Python ylj

wo b Cuyde byl g Slidac ol el plxil gz .and o jd Jusgi doliy HLis
Swlai oolaiwl file Sl 51 Cunly

Open &b
L1y of Cul we (ailgs Iy ol Slgize b 83)S 20 Olelbol Jld Sy 31 glg aSil 1 yiny
oS 28 o Szl il CSaul Sy gili gl dwled wilg3lys open()  disbw gy b jl o5laiuwl
3)S wilgdlys olei o |y yaujo Szl 4y bgiye WlueSi slalio ybw ol 5l solaiwl b

file 51 oolaiwl yol)S b i) Ki jgiw)

file object = open(file_name [, access_mode][, buffering])

23S o 028 Lie |y Byislyl 1 Sy 3 1 bgiye Slebl g Sl 315 5
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Jles o &S (il pwl aS Cuwl I didy Hlado Sy gSlg > ol logs)l ifile_name o
Dot wo ol |y adly didly wyiawd ol 4

dgu wdlgs ol L Ll gy p &S wWildee abuw g Cusubg yiolh)y (il :access_mode o
20 6 ojlal Syl b sl (adlgs bads iyl Jabd Jls job a4y 008 o yosuis |)
Jals yualio wolod 3l wdolS ) 3u3 3 a3 ) )30 Ll 4 ol 6 daseud g Olelbl
read Sg) y yoyd iy U 53 g 0391 YL Yol (il AL o dadLike ) 83 l4kwl
(r) 2l oo pudiii

ol 4 Gwyiwd 1a8 &S (Wb pwl &S Cuwl ¢l didy Hlade S 6yl glogS)l Hfile_name o
388 oyyd gyl |

30 il b 0ol digSzud il oaud pudsii 0 gy i buffering jlado azili> :buffering o
wwai buffer (L) 29 od 0)u3) iBgo job @ ddasl> > buffer 4 bgyyo Ly
Jad & Gwyiwd pKid a4 line buffering .ol 1 puly buffering jlade azili> (394
3 S o dac b integer jlaie S |y buffering jlade j81 Dgud o plxil 110 3)g0
wilio s dasl> 3o 1y 831> iBgo S 0)u5d ¢ buffer Oldos Gyguo ol 5o udd )8 15l
i jlado ol (g Lo C1yguo 33 .3p8 Lo plail i Vel buffer size 4 a>gi b

(e yo)yd iy 3)Slac g )lis)) g4 o Jloc! pluw y2)yo
1wl 0u &y i lizo Gwyiwd oo U Julbd 535S 5L calise OV 5 5

sl ]

slail > file pointer .3iS o jU gl Slgizo yailgs jebio a4 lgii ) Julbd Sy
r oo B 35S jU yoyd Yy S g8lg ) Cusuog (il Db e 03D )1 Luls
Aol

73505 - a3 4k 651 SO - s Sl in - Sdo UL 315 Y - ek el - 0l e 1 ol sal 0l

88146323 - 88446780 - 88146330



117

Jb slail o file pointer .0iS ww jU Syl Coyd §d gailgs sl ) b Sy

b o . . p
' 25l (o udyd ity sy (Jils 35S 3U b il 38 e sla
" file .0iS ww jU gl )3 WA> Slgizo 23 jui g lgize Jailgs Gy |y Jubd S
D oo 03 s Bibs slaiwl > pointer
s 903l Sxal Cops b ol ) bz Slsize )3 9 lsixe gailsS sl |y b S

Dei wo 20 Jald slail y> (53 oyLil) file pointer .aiS

Jus 51 Jals )81 .00 wwo U ol )3 M2 Slgize 23 jebrin 4 lroxis |y Llbb S5
w didlai 3929 Juls 431 .00S Lo (overwrite) 3S o v gijl |y ol bl 39250
S G dll was Slellbl 255 > Ll Sl

S e 5l ol > w2 Olellbl )5 G2 g b B 53 oo ) b S
wbh o Gwgijl il dlbld 3929 (b iz Jub jl &S wiyguo 3 |y b slgixe
AiS G Syl 3ga> Ll S5 295 bl ALl 3929 wluls 31 .aula

2338 oo 3L ol > Olelbl 253 Gg2 a9 gAilgs gz e |y 55 3y90 Juls
oald )31 .00S (o Guwgijl |y ol s 8315 (bl 39390 Jub jl JIb oS g0
Sl ol 5o 0313 20 g WleMbl ailgs Cigz aua> Jalbd Sy il ailivlai dg2g

wo b gl B )y ol 53 aas SleMbl Gidiigd g gailgs gz |y Jubb Sy
Wbt jé 3 g S e ugiil |y of Slgize bl dezge Jis jl (il aziliz xS
Djlw wo Hligs 9 gAilgs Oldac gz 13> L S Oy

oo jU ol wd=d Slgize slgiil )3 > Slgize (3)S doraud gz |y Ll Sy
slgiil 5> file pointer U )3 oylisl a1 (il 39290 Jud 31 Lyl aziliz .aylod
a abouw U g aily Hlys append Cusubsg 5o Jabb )30 Oyle a4y ags dalgs Lyl
D oo )b ()l Bl slail ) iz s g3l Cubils) append Gw)yiwd
A aalgs sl 1as Gl Oyguo ol 5o (ublad dg>g wlls H3]
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lai o b Syl B ) ol slgiil 4 a2 Slgixe gidl g2 |y Ll Sy
13 4l &S (imo uas 058 Lo sl> Jubs slgiil ) (file pointer) )3 o)Ll
ab sleil 4 i SleMbl 53)S darawd $ 0jll g diily HIy8 append Cusuog
13> Ll Sy bl 3929 wils iz )31 .98 Lo 02D aswgi 4 |y 395
D9 e b ol )3 B> Blgize Hidsi sy

3U ol Slgize yailss g 1)l il slgiil 4 V2> Slgize HIgiel Sl Juld Sy
append cUl> 55 i 390 Juld .3y His syl Juld slgiil 5o )8 oLl .0iS o

ar wils gaiz 132 we |y of slgiil 4 12> Slgize 2,3 & 5131 g o0 3L
Al wwo dlul lgixe iliig g gdlgs Slp s> L (Jublii dg>g
U syl Olellbl Gailss 5ui g of wlgiil 4 a2 Slgize ggisl Cigz |y Jils Sy
ab+ ;U append CUs > L b s )l L slgiil §> file pointer .aiS

de>g90 Juls )3l A8 e 1) 395 wlgiil )3 lgize g a5l s o)Ll g 02
AiS e dll gl ) OleMbl 2y g lgize Gailgs Sl s> Jild Sy gl

file oSl sl attribute
walbjb ) Bl ol 4 bgiye alie Olelbl auilgi wo (file CSzl sll g Juld )3 50U N}

A Lo

1S o 02 Lite |y file CiSul 4 boguye sl attribute (wolod jI i 31 5

Attribute crw

false Uyg0o il e )d g true jlado (Aubl d0aub diuy L &S W)gu0 5

file.closed
A1) oy |y

72a) 5 - a2 Al 651 SO - @l ol Sl i - S GLba 5V - e b LA - O et o8 ) sal a0
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file.mode

file.name

file.softspace

close() Jie

119

wojl b2gys 3 1) oo U ol b Bl oS wyiwd abouw g Cusudg

YRS

2158 oy gy 30 |y Luld auwl

oKid 4y il LT30St yosuite @S 2il3)8 oy wgt jlaie Ko
Hlade oz 51 Jus (space ,iSHS ) dholb b Sy print jgiwd 1 054wl

25 L ogd )3 i 380

Jla

#1/usr/bin/python

# Open a file

fo = open("foo.txt", "wb")

print "Name of the file: ", fo.name
print "Closed or not : ", fo.closed
print "Opening mode : ", fo.mode
print “Softspace flag : ", fo.softspace

b )y P s i

Name of the file: foo.txt
Closed or not : False
Opening mode : wb

Softspace flag: 0

9 83)S (flush) SU Iy sasini 233 wwild ygb @ oS ileMbl ywlai file CS=l jl close() xio

3929 Jald 3o s SleMbl 250 ool Sl gul iy din jl gay 330 weo |y Juld Szl Gagaw

Jlsbl gilio g oub iy Jyl6 file Szl gy 31 close() wilgzhs b )55 Oylie 4. Cubly salgi
Jald S5 (gl g 53 o)Ll LSzl reference object aS (iloj .3guis Lo ST Jald ol ouwgi i

D3 oo Iy (bdi8) i 3yg0 L H8395 Dyguo 4 gail b v powass 6% b 4
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Sy ol 6 oolaiwl 3yg0 gulio g iy |y Jild ()gijo &IU ilg>ld b diiad dgui o dnogd

Close() jl a3laiwl s dg=i § iy )Lislw

fileObject.close();

Jlia

#1/usr/bin/python

# Open a file

fo = open(“foo.txt", "wb")

print "Name of the file: “, fo.name

# Close opend file
fo.close()

)l Juis wly 31) w29y

Name of the file: foo.txt
il 3> Olelbl 243 ¢ gailgs

AR o )hyd oaid ) dswgi sl )d Jub Slgize 4 Glwl Gwyiwd Cig> e $olass file Sl
ol Olelbl ailgs o Jald jo kg Cug> write() g read() jl oo laiwl S 092 2 ;b du 33 3o
.p._:_jb_)._g_ wo

write() Jio
4 o)V S o 2D gupiwd Js 95U b o |y (egi 1 ] didsy e woled write() Ao
by syl s 030 c0dlw Gio p dgMle Aiilgi o Python ol diisy pdlae a5 Cuwl jS5

Aol dilbldyyd

A0S oad wdlisl iy slgil 4 |y (\n") S| write() xie

dio jl odlaiwl s b9

fileObject.write(string);

Do e diiigi jb B U3 &S Cuwl algize  03d)1dy) WLyl yiehl VU S asbs )
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Jla

#!/usr/bin/python

# Open a file

fo = open("foo.txt", "wb")

fo.write( "Python is a great language.\nYeah its great!!\n");
# Close opend file

fo.close()

i 3yg0 Juld )3 | yielhl glaie @ oaud Jlwyl Glgize g 83)S szl foo.txt L Sy YL Ais
lgo 1 Slgize b S 50 1y Jald ool Laid 31530 o ) Juls ol plailyw g 0394 )
Al udlgs

Python is a great language.
Yeah its great!!

read() Jio
ol diid) oS sl il B> Cuwl pjV xilgs wwe 3U Ll 1 1) ol diddy jlade ) read() die

Al dlbld olyed 4 jui SHub sy 23 o p 0glle 2iilgi o Python

dio jl o3laiwl s 0g=

fileObject.read([count]);

o3 )138)0 g 3U Juls 31 Cuawl Hhs oS Crwl Guld b slasi (! ekl . Ggb IS aslas 5o
03)S GAilgs @y £y il 51 1) Juld Slgimo Mo gl MS o yoiite ) dgui sdilgs abisl> 5>
ilgz ol sleil Uy Jibb Slgize JS S o wsw scount yishly olel pac Oyguo 33 g

Jla

Swled (lglys 3)S Sl jols s dlie slail ) oS foo.txt L gy p | 3ie il Jb

#!/usr/bin/python

# Open a file

fo = open("foo.txt", "r+")
str = fo.read(10);

print "Read String is : ", str
# Close opend file
fo.close()
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b JWd 4 ly pj 6 i
Read String is : Python is

(File Position) b j3 ¢)l> Cusdge bl

213 9 03D Hailgs Oldac %5 Syl a4 .20l3)8 oy |y duld 31y ©yl> Cusbge tell() xio
Jald Jgl 3l 00 o2ilgs sl Culy dlasi cuws oS 6)l> Cusbgo jlduld J3b 3as> Slelbl

D oo plil 0aubh dwlxe

Jals U3 1y file object )l> Cusbgo oS 1il3)8 Loy (integer) zuzxo die S fitell() g5lg o

D o dwlxe L sl jl b cuws 6yl Cusdge .JJL)‘S o)l

offset ;logS)l a8 wwo yuei Juls Usb | file Szl ©)l> Cusbgo seek(offset], from]) Jio
51 swyal from 093 ologS)l .ulai o ozite |y 1S CiS)> ol 4 Ll oS (uld Syl Slass
wo gosuite |y 2940 jlel iunl il j1 &Sy> oS cul b (reference position) absls ¢ dils
S

dei wwo HLET b slail 5l &Sy S Cuwl (ise Gy bl 03 aubbii 0 gy i from 3]
oS 1l eyl gul Hlade axiliz .(Ogib o Wil reference position glgic 4 Julo slal)
J138e dS (W)guo 33 il e 4iB)S jw Juld U3Is yl> Cusbge jl CiSys oKl bl saud 031>
Wb il 51 8> oS wipmdge glaic 4 Jals Glgil bl 02 el 2 ) 1 i )90 glogd)l

Ded o eahaii Dga jlel

JUe

A4S o wilg3ld g sinlejl foo.txt Juls sgy 3 |y ulgi ol

#!/usr/bin/python

# Open a file

fo = open("foo.txt", "r+")
str = fo.read(10);

print "Read String is : ", str
# Check current position
position = fo.tell();

73505 - a3 4k 651 SO - s Sl in - Sdo UL 315 Y - ek el - 0l e 1 ol sal 0l

88146323 - 88446780 - 88146330



123

print "Current file position : ", position

# Reposition pointer at the beginning once again
position = fo.seek(0, 0);

str = fo.read(10);

print "Again read String is : ", str

# Close opend file

fo.close()

A SNV R IR VAN UR T

Read String is : Python is
Current file position : 10
Again read String is : Python is

b bbb B3> g awl yiulng
sl dlaz 51 il Gijlay 4 besye Slilac alail Cigz 1S die slasipsisly 13 OS Jojle

ol 51 03kl Hsbio 41 303 o HlB oxidd dswed i3l 55wl 5l b 5T > g il awl
&ilgd g «(import) 23S 3)lg 0593y yimu 33 OS jgiwd jl oslaiwl b Iy ol Cuwl w818 (Jgjlo

rename() Jio
23> Jubb ounl g $)l> Jubb puwl 12S o a8l )d $539)9 olosS)l 9o rename() Jio

2o jl 031wl s 092

os.rename(current_file_name, new_file_name)

Jo

2D o s |) testlixt ol 4 )l bbb puwl ) JUo
#!/usr/bin/python
import os

# Rename a file from test1.txt to test2.txt
os.rename( "testl.txt", "test2.txt" )

remove() Jio
eS8 yobio ol Sl awlei Wis |y JAi 3)g0 s Juld remove() aie jl 03wl b duilgi (o

S Jlwyl )sS3e B 4 glegS)l plgde @ 1y yai 2o b punl Cuwl
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Ao jl vdlaiwl s 0g=i

os.remove(file_name)

Juio

S wo Wi> Uuo.ﬂ) _)sb -] |J test2.txt JJLO S .Lus wo 0.2 Lo |_) U\JLI.O Hiy)»
#!/usr/bin/python
import os

# Delete file test2.txt
os.remove("text2.txt")

$)98 P Sy pde 4 bgiye &ulgd 9 gol yd whol sl divgy
.

0S Jgjlo s dbuwlg 4y gl .3l 4is)S sl> calize sl digy jd lisub uiusSalyl sl Jylo
s divgy yiulpg 9 B> Dbl &S aa Lo )8 gl elip Hlisl 3 $daxis 1olyS gulgi

ity oo Jugusi |y )8iS05 g ol

mkdir() Jio
)d (directory) (uld d@ingy .0S Jgjlo jl ilg>lye Jals mkdir() aio I adlaiwl b uilgd o
Jluyl 2o cul 4 yielhl glgic Iy alg3ds 5)giSpld aunl Cuwl )V awlai Syl (s )giSpl>
A0Szl 1y ol G awled

io jl oalaiwl  dgxi

os.mkdir("newdir")

JLo

LS_)L? (LS_)Q.\S_H')) gy )d test pU ¥ LSJS'-'SHD tSJ QTJ) S .\.US wo 034 L |_) wJlo Hi))»
RV RTVIRICH]

#!/usr/bin/python

import os

# Create a directory "test"
os.mkdir("test")
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chdir() Ji»
el 2o cul .awlei (ilgslys Iy chdir() aie Juilgd (o B> 6 wiigy b B)gSpld Jusi Tig>
oo 8ly3 glogd)l plade 4y i gl 4 l) B)l> © divgy dlgS Lo &S ©yeiSpld U dbgy
A0S
Ao jl odlatwl s dg=

os.chdir("newdir")

A2 oo i “/home/newdir” )giSuld 4 |y 8y ()9S pld) digy j JUs
#l/usr/bin/python
import os

# Changing a directory to "/home/newdir"
os.chdir("/home/newdir")

getcwd() Jio

w295 0 ) 8yl> g J=d 6 divgy CusBge «Cuwl lay ol pul 1 &S jeb glod getewd() dio

Ao jl oolaitwl ygiwd
os.getcwd()

S o wila)Sih gy )d ) Byl S didigy CusBgo ) IS anlns
#l/usr/bin/python
import os

# This would give location of the current directory
os.getcwd()
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rmdir() Jie
oo DI (aild jgb @ |y oaud Jluyl ol 4 glogd)l ylgic @i aS Jai 3yg0 s diigy rmdir() Aio
IS
Al 0 S JolS job @ gl Slgize Cuwl o3V ()83 pld) dingy Wi> jl iy

Ao jl odlaitwl ygiwd

os.rmdir(‘dirname")

Cuwl o3V gu o WA> il jgb 4 "/tmp/test” s divgy ol Jd oS iy v |y Wlie 1) o
Swled Jluyl 83y ob dio au yiohl gleic au |y 00us 38 JolS Cyguo 4y &S dingy ywyal g

23)8 Lo Byl s gy 3o ByeISpd ol JWid @ Ao Gyguo Gl JE 3D &S [y

#!/usr/bin/python

import os

# This would remove "/tmp/test" directory.
os.rmdir( "/tmp/test” )

$)9i8 > 9 Jubd Ly pude 4y bgiye gulgd
S)Kiwd g Cuy e Jug> IS g wSeS gulgd 5l Gl b.\_)iu.lg cub oS 3y 2929 pgo Hluy Riie dw

oBaidy asuwgi guyiwd 3o |y Unix g Windows sy Jole piww buxo 53 1 digy g b Jyld

LDl e 32 2o el gl s e )lys

9 Tl de Cag> BdAxie &ilgi file ciSxl :(File Object Methods) file ciSl sladio o
218 o puwigi aoliy jLisl o by Jils Jiulyg

o )18 02UR) dswgi Juyiwd 3o oS ylgi :(OS Object Methods) OS Szl slasio e
AS G105 (6)88S1d) 3w ) dibgy «Juld p dgMe aS dilwd HO15 aad

Exception Handling / jg9ib o Ubbs Sy e
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SS9 03)S aadlys 1y GuiuSalyl 5o daui Guainy Slalbs Cuy e Gl 0jug gBal 90 geiul
S o aLal ol 4y 82384 (debugging) wulay JBl sl

S G v L |y gguly 5o j1 3ylailiwl sylas I i pj )

S o B Jindigy 3)g0 395 S dbgire GUjgel O Cixie ol iy Assertion e
:0sil ) W)l salbs )l w
sz gl oy
Exception 0siul )d I exception g Llas wwled iy wly GulS

034iS) S5 38 31 next() Ao aS Y94 Lo (raise) jolo wilej
&) wiloj s ol 8l o 0S5 o)Ll Szl gud « (iterator)

Stoplteration P :
P I 3390 &S AiS o)Ll aalgs o iterator jl next() dio 4S Id ww
Ll 03iled (8L ST Sl ©)lade zun
SystemExit Dgu o )dbo sys.exit() U wilgslye Jud 4 g 4y
StandardError 32 @ lu gg)d sl pelad sly q""l"!' U»MS

.SystemExit g Stoplteration

S Sl  axii jd S Wbalbs Gwled sl aly yulS
DD o é_)

ArithmeticError

g9 hdw b JiS1hs 5l Sluwlxe (>g)5 €S IBY v &) wilo)
Ollac 5 azi axiliz @8lg )3 .39y Hild Hai 3)90 e
OverflowError 3 Syi) il giuled g aill Jub 35 3l gy Sluwlxe 9 Uy
ol bawgd yiuled s pe g 33 3)90 630 g9 Cudyb |
Dl o wlglye Uas opl (ol type

FloatingPointError
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ZeroDivisionError

AssertionError

AttributeError

EOFError

ImportError

Keyboardinterrupt

LookupError

IndexError

128

“wsSud b glivd jee Sldec a5 a2 (o jgu wiloj Uos ol
D9 a>lgo

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

glgil Slp y0 p prwdi Sldec aS 39 b )ILo ilo)
S 32 Lo ) wiloy b ol 50 Oylie 44 .38 &) Bdac
il y80 dae modulo U pxudi Sldac Si 090 glogS)l

do S axii jUAil) Assert jgiwd 45 3¢l o 83) 1o ile)
D azlge Uas U (pildly Sy o |y yad

Raised in case of failure of attribute reference or
assignment.

attribute reference/assignment aS gy o 0)) lduo ile)
Dg axlge Uas U

L raw_input() &b jl $539)9 &S A8 ww 2) wolKia b3 ol
oIl ) vawwy L slgiil 4 el jui g 02w <ol yd input()
Al 024 diluy auo b 4 dbgyye avbhs oS

Dol [yl Cuddge b import jgiwd a5 A ww ) wile)

L el ;|_) QQU).Q LSIPI Ag) .HJB aS Jd) uwo ) Uuolg.&
Al Jizo (Ctrl+c IS lojod o pind

Base class for all lookup errors.
ol 88l )3 lookup 4 bgiye slalbs (wolad Sl 4l yulS
13 03laiwl dyg0 Gawdil b aulS Sy @S 22 o 3y wolKin s
Al pise g jlxe sequence b mapping

o [ dikiy) sequence jd gl 45 2a) v 2 wile)
Do Kol g aililai dgg Bi dyg0 (B LU L
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KeyError 031> £ )3 01 LoZuite AS dS gl e 83 o LwelKin
Al dg>g0 dictionary i

L wol sbas ) (identifier) dawlidh Sy a5 38 v &) wilo)

NamekError
g b Sywlpw b wxe namespace

Su @ Al bl psw Gl a5 dgul Lw 83 [auo il
r I bl - b - I - - b U- - | LR
UnboundLocalError e — > _UwJ _) - & s TUJ'! ) *

Al 00w ))la8e pie

EnvironmentError
v oo £ osiily bume jl 2,15 €S Gulalins (olad 4yl LS

DD

Sl U p2g9)3/639)9 Oldace aS g o jOLo ilo)
IOError U b saud )l print jgiwd &S iloj iile dgub dzlge
)lai 3g=9 Mool @S dguds ilg3e Juls 535S jU slp open()

IOError
A2 Lo ¢ Jole pluw 4 bgiye slalas jop oKid 4
aild dg>9 IS )d syntax g Sgxi Hgiwd slbs &S iloj
SyntaxError AD) o 2 b
IndentationError (psSiiw) g2 )il salbs weled sl aly ulS
.indentation g 13847 dbgi o
4 o)V Dgil lgo (WIS JSuite U junde aS 32 o ) wiloj
SystemError 25 2S5l poily juis Uas gl dlas) pKid @ &S Cuwl 4S5

.)s.li'J V-v
Dg wo )dbo sys.exit() Ao A dilgSlye cuw 4 Ubs ol
SystemExit 34 o Cacly WDgui Ky e L gidS b /S )3 Wb ol S
Dgi ) doliy a5 )l jubs oS
Dgi Jlecl bgiyoli ggi

bol zezo £9i 5l wilogS)l Gl dislw ygyd &G b Olilec aziliz
ADD w2 LS_)L? slbs ais u.OLJJ)b.LCJL\M L

TypeError

ValueError
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2ad 4 g 03D 2 hal yloj 5o Uas aS 36 o yobo Lolia
Jade bl didly glei Ubs jl saud iy y=i sl 0g)3 1 S
Ll 03D 2y IS

Raised when an abstract method that needs to be

RuntimeError

implemented in an inherited class is not actually
implemented.

J3 gl aS abstract aie S a2 e 2) wiboj Byl slbs
NotlmplementedError  @ub ol & day bl oaud Gjlw 8oly 024 03 &yl 4y GwlS
Al 00w Sjlw 0dly 9 oy yed yUs!

J3l b ol disy S abstract sbyais |y Uos ol 503 Oylie @
we 03 13uo bl aui Sjlw odly 03udh Gikie S IS
2D g

ol ) (brb Qo Gy g assert Oljgiwd) I Assertion
Sl Aglys s bl jdgs diVgine wyp gz 03w Cuwd U sanity-check Cuwi Sy assertion

9 A8y |y true jlade g 1l ao Oylic  axii S 2yly HUALl assert Olygiwd bl v

Agd o )l s S ogu ) sy brb axiliz

&893 Oylie 4y b) raise-if jgiwd 4 ly ol gled o «gsiuly )o assertion pggaoe olwl Sy Cig>
Bl 2gai o wwyp ol o g v Cuud Syl Sy guyliw Gl 5o .0y @iy (raise-if-not i
Dgi o )dlo Uos S i ddgi H LAl d)g0 gy 9 039 bl asui

ol Swlei os3laiwl assert Olygiwd jl Cuwl O (uiuSulyl 53 assertion sy Cuwi slyzl sly
Al we 0318wl LU yugi deliy Sl ool o) Ay 4 1.5 Gl 5l ojlgauls

039 Jle b pime U ady )1y b Sy slail jo Iy assert Olygiwd Vgomo luygi doliy
03 ilgdlyd &L 2y Cio Ly Cag> j5ud assert jgiwd Sy jui g MS wwyp |y B39)9
ALS e 2)d (R g3 o 1 gy g Lgiil )d)
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assert jgilw)d
Oyle ol jubo Dgul o dolgoe assert jgiwd b aS juwdi g gailgs gu> )3 ool &S il
slbs gl g false Oyle 81 .0l auo WU LA b dS 03)S Guyy |) olyen

AiS e )dlo |y AssertionError

1wl 0aub 03 Liuled iy o assert jl odlaiwl  0g=i

assert Expression[, Arguments]
assertion) ygJ false 394 o z)d assert jgiwd jl yuy &S W)l L expression  axyii Ky

J)go AssertionError sly il ylgic a4 |y ArgumentExpression gl (D9 §990U

try- yotw) jl odlatwl b i>ly 4 glgi o Iy AssertionError Slalos .o v )8 ddlaiuwl
Sy g disly dails doliy digad wo i Dbl 83)S5 Cw e |y ol J81 Lol L35S &y judo except
(2l @is)S j1h5 e gy p didy Dyguo @ aS o Jlgi salbs acgeze LUjL) traceback

g 1o
JUo

ol 51 S o Judws Culgh)s 4 uelS Gulide 511y Lod aS 2uiS wo o3& Lite |y wsali j1j 5o

A2 o s 0gad dolge (ido Hlade b j3l gl cCuwl abidi G yidpw guelS 4255 0 oS

#!/usr/bin/python

def KelvinToFahrenheit(Temperature):

assert (Temperature >= 0),"Colder than absolute zero!"
return ((Temperature-273)*1.8)+32

print KelvinToFahrenheit(273)

print int(KelvinToFahrenheit(505.78))

print KelvinToFahrenheit(-5)

2D o Cuwdy |y pj 6 axi dyal 1 gy YU 2S
32.0

451

Traceback (most recent call last):

File "test.py”, line 9, in

print KelvinToFahrenheit(-5)

File "test.py", line 4, in KelvinToFahrenheit

73505 - a3 4k 651 SO - s Sl in - Sdo UL 315 Y - ek el - 0l e 1 ol sal 0l

88146323 - 88446780 - 88146330



132

assert (Temperature >= 0),"Colder than absolute zero!"
AssertionError: Colder than absolute zero!

T S (03w w9 h2l ooy slbs) Exception
ly doliy slyzl gy 9 3D o 2) doliy )zl Jgb ) «S Cuwl (event) s1as) Sy Exception
125 1) ol S pae Sl oS (ol b gy S ySanl &S iloj oS )3 - ulad o Jise
03daled oS Cuwl ygily CS=l K5 gl 5o exception L3S ww jdlo Ubs Sy g o a2lge
Al e s s
b g S Cypie ) Uas b b S e yolo (exception) Uos Sy gl Sy ySuwl &S ilo)
Dy oIS jeb w ly alipy

(Uns) Exception Cuy o
didg J31s 1y ol uilgi o gais Wb 31as) cuw Cuwl (Saw a5 SgSuite 1S L aolge yguo 5o
ol JWid a4 g 83)S 230 doliy Gio jd except: jgiwd Sy try: S didy jl gay 3udd 18 try:

yeiw)d jl odlaiwl ¢ o9
S o 0Lt |) try ...except ... else jgilwd oy H80 S 09 p) )d

try:
You do your operations here;
except Exception}:
If there is Exceptionl, then execute this block.
except Exceptionl/:
If there is Exceptionll, then execute this block.
else:
If there is no exception then execute this block.

Wl 00l glgic G )Hlidlw o g3 D Lage Lijgel UK 1) )d
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a4 oSy oul bl aisly except ybliie jgiwd udiz dilgi Lo A>lg try jgiwd Sy e
OSao &S il $damie Slygiwd Jolo try s didy a5 394 Lo lg Jabo wilej yoguas
D cuw |y wiglaie slbs &5y Cuwl

wizl) 4 ) b & «S S puddii (generic) Sywlyw except Oyle Sy uilgd (o @
uled Sy e

aziliz .o HIy0 sdlaiwl dyge 1y else Uyl except Olygiwd b jotwd )l gy duilgi o @
D wo Iyl else 3 asdas o Kil wlai Uos try: s didy )3 39260 IS

JS sl LSuite Yleisl S aibl o wuldaS wayyei Slp cawlie s else 1S abbs o

Ll iz gl slas g9 Shal g 03)S0 Lzl doliy

19 joze walzil jl .uled 20 Iy wileMbbl gl > Gugaw g 23S jU 1y Jald 5 1ol 3)ls aw o j 38
3S aebhs buwgi dbgyye slbs woauiu Uoel Ll J3 1as sl 031> 20 g iivgd aloww

Dgd o )dlo except

#!/usr/bin/python

try:

fh = open(“testfile", "r")

fh.write("This is my test file for exception handling!!")
except IOError:

print "Error: can\'t find file or read data"

else:

print "Written content in the file successfully"

DD o d.ﬂ)' |J H) v>9)> V] ¥ S

Error: can't find file or read data

Ubs g9 )S yoiie j9du except O)le

1) ygeo 4 i dauu iy s gl jo ¢l exception | Uos gud aS except jgiwd jl duilgi wo
except 1S anhd 53 9390 joiwd Ll 3929 wulbs digS & axilix gblg ) g Julai o3laiwl

2 plxil )
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try:
You do your operations here;

e plil il ) 1) wildes Sy oS s

except:

If there is any exception, then execute this block.
03y plail ) 5% Slias (las U 3)9550 Ujga0 )

else:
If there is no exception then execute this block.

oxy plzil |y )8 ol Oyg00 Gl i€ 5>
Aulad o S yade g 4i)S |y aad Lo 3 doliy 3o oS ldlbs Gwlad try-except jgiw)d £¢i ol

Uss (eoled aS )2 d g4 (o Ao gl dog 2ud 4 L gd woliy )d SWiST ol jl 03laiwl J> il b
o 01U duwgi U WSS gud JSuite Juol wulwliid g Ubs (ub iy 53 ol S o 0)ldl )
S

Exception (piiz> U except O)lc
Dwled Cy e ) Uygo 4 |y exception (paiz lojed except jgiwd Sy b uilgd (o

try:
You do your operations here;
lei glxiel 38 a=bas ul jd 1) Wildee

except(Exceptionl], Exception2],...ExceptionN]]]):
If there is any exception from the given exception list,
then execute this block.

else:
If there is no exception then execute this block.

oS b2l |y pitsy gl Shgiws eui wullas Sl
Uos Sy pae gz try-finally glaislw jl odlaiwl

finally: s diay )d <5 ©)giwd dwlei dd3laiwl jui finally: ;I try: S aslos slgiil jd duilgd o

Dgad o ol 26 jeb a4y gus b adld &) try 6 asbs 5 wulbs aSil 1 Bro 08 wo s
Wl 024 031 Giwled ) o Hislw oul 1 eolaiwl ¢ 0g=i

try:
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You do your operations here;

b plil bl )o ) Sldac

Due to any exception, this may be skipped.

3t ol S ol s digd 1 3g29 Jubd 4 Cuwl (Sen
finally:

This would always be executed.

A aalgs 1ol Lais> aS ) giwd

Ay )8 B0 ) finally g else O)ylie auilgd (od

#1/usr/bin/python
try:

fh = open("testfile", "w")

fh.write("This is my test file for exception handling!!")

finally:

print "Error: can\'t find file or read data"

M) 6 dii Oygeo gl > il didlai |y ol )> Slelbl 253 g 53 Jals 5355 5 j920 Sl
23358 o Juols

Error: can't find file or read data

gl 1) S diga pemed i yinaike g hIS ygo 4 plei e |y G99 Jlie
#!/usr/bin/python

try:

fh = open("testfile", "w")

try:

fh.write("This is my test file for exception handling!!")
finally:

print "Going to close the file"

fh.close()

except |IOError:
print "Error: can\'t find file or read data"

a4 by yw ol 0)S jolo |y dbgiye slos g duub dzlge JSuite U try ¢ didy o pluw &S dlo)
Wi [l finally s disg )3 3290 Slhgiwd ¢ alS &Sil I gy . b o JWil finally 3S aslns
S douwly 4 (Sasy try-except jgiwd JVL S 4l 3 )b gl g 030 ) 1500 HU Hgije slbs

Dl o e except Olygilwd

72505 - o534k 651 S - <l j3la (Kl i - e LR )5 YU - i Ghld - s ¢ o8 sl Gad

88146323 - 88446780 - 88146330



136

Exception 4 35 Jlwyl logs)l
a4 03u 831> gwly glogS)l bl aiils jui (argument) ylogS)l Ailgi o exception &y
Algi s glogd)l lgize 483 o €yl 3D 3 slbs & 8yl |y Gyidw Slelbl .exception
.except Jyle ) 0dlw pis Sy 93)S Bl b aiilgi (o il Oglaie Uns ggi 4y a5 U
:3wlod Jluyl exception 4 |y (ilogS)l s Aiilo
try:
You do your operations here;

except ExceptionType, Argument.
You can print value of Argument here...

Jasie Sy Gl 8IS Gygus ol 5 IS L e |y (exception) Uas S Lgis oS o iy 35 )3
g @izlail 38 1y Uns iz Cuwl o3V aziliz awlei Bl cexcept jgiwd )3 Uas awl jl guy
exception ysic) Uos exception (liniz jl guy Spstio Juilgd v Gygo gl 5o awled Cu pae

Awlei B (tuple b wubaiz g4 jl

S (o 03153 395 33 |y Ubs ja Judd @Blg 0 g 4is)S |y bl iy S5 oS Uns jlado jusio ol
9 Uas s o)louds b5 (o  didyy Jol> el (tuple g5 j1) walidiz yusio gul 31> oS5 25 5o

Al oo gl 3lasy e

J.Lsuw;uy.x.oblb?cs.llg.uyJJLw

#!/usr/bin/python

# Define a function here.

def temp_convert(var):

try:

return int(var)

except ValueError, Argument:

print "The argument does not contain numbers\n", Argument
# Call above function here.

temp_convert("xyz");

22D o Jwdy |y ) S sl

The argument does not contain numbers
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invalid literal for int() with base 10: 'xyz'
raise jgilw) jl odlaitwl b Uns Sy pio g oy y=i
Sox Hlidlw g GuSiiw AuiS Sy pis |y Bdaxie slalbs raise jgiwd jl odlaiwl b auilgi o

Lwl 02 031 Giuled yuj yd raise jgiwd )l odlaiwl b Uns Cuy e Sl IS

raise jl odlaiwl & 0g=i g S lisLlw

raise [Exception [, args [, traceback]]]
&Sy argument ,iolyly g (NameError Jlio sly) Uns g9 g8lg )5 Exception jiolyl (lxil 5>
Cuwl )izl WelS argument yiol) 2 ga (o Jluyl Uns | exception logS)l au oS Cuwl jlado

g1 algs None ply jgaje glogSl ol a4 &)lado Jluyl pde Sygo 5o 9

gl 38 o )lyd edlaiwl 3yge Iy 4y ®Blg 5 g Cuwl )il jui traceback (logS)l uy3T
bl s i 3)g0 Slbs 4y bgy e aS Cuud traceback Szl Sy g b I sl didy glogS)l

)3Lo Python core &S (ulalas culel aml Sl b g gwllS diddy &) Ailg o exception
iy Bl s GulS ol 5l Sl digai @S 30y jui ologd)T Sy g diiud GulS Luix 1 1S G
bl oo Silw 03y B juj wivly 4 g Cuwl g lwl jluy Syol 23> slalbs

def functionName( level ):

if level < 1:

raise "Invalid level!", level

# The code below to this would not be executed
# if we raise the exception

b pulS Szl &S ulbs lod 4 (iugl "except” Oylic b Cuypde g i6)S Cug> 1diSi
soiwd Sl o3V . 38 Slbs bbb g (id)S g «Jlie Sl .S 8yl 03)S joLo 03bw s dii

Bl pbii )y Uygo a |y except

try:

Business Logic here...
except "Invalid level!":
Exception handling here...
else:
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Rest of the code here...

user-defined g colaisl slalns
ol Glp iS Gy yei ) 395 olgds slalbs U aad v |y glSel gl 020 asuwgi 4 gl

Aled sy Oyl exception ¢ disbw gg)d S JulS jI Sl o Hghise

&, RuntimeError a4 bgiye g hal gloy slbs Sy gl 5o ¢S 3uiS o daalie |y WJlis 313 )
S aly gulS jlog3 JwlS (ul oS b iy =i S Su ol Jlie o . Cuwl 031
ul a3 3 Sy OlelMbl Cuwl o)V aziliz .Juwl 034 (subclass) @i RuntimeError

Swlod oxlaiwl gy ol 3l 3940 Lo dwogd (udd Linlei yu)lS Gl 03D &) sl

U g 03l (raise) iy y=i (user-defined exception) o lais| slalbs try: jgiwd G Ay yd
b Sl S blg )3 e yusie .dgud ww (catch) Cu yae g bus except glaislw U3 Uas ol

bl e Networkerror juwllS g jl 03 dislw Sl diged

class Networkerror(RuntimeError):
def __init__(self, arg):
self.args = arg

Silw 03y g oMl jj Oyguo 4 |y Uos auiled weo 06T 1090)S iy yi |y Ggb JwlIS @S wiloj
LS

try:

raise Networkerror("Bad hostname")

except Networkerror,e:

print e.args

. . o & .

Python Object-Oriented / j3ul glj )3 WS o

51 03laiwl g szl gy gul jl .Cawl 8394 b3 i gl Su wWilea Liiil g wolhb oloj jI Python
Culls ol 51 ealaiwl g hS i Jguol ol Juos il wo glwl jluw 1 ST gl GullS
ADD o ui:j_g,oilm‘b a |y guiusSalyl ,_',LwT S dwgd ) o)

S 0)99 Sy 1Al 3948 o Ao gd 1yl bl S (b G gi doliyy Swisi b Jub jl azilis

b wulial g 03lw jeel Su JBlas U g 0238 ol Jguol yoguas 33 wiledie bjgel
gt a2lge JSkite U ywyd ol pedlie S0 )0 U awiS asdlbo ol sl Suiss
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9 wwigd wliy Jgol) OOP Jgol g padlas s 8)L)d jpaie Sl deddo y1j jd dg29 il b
D8 oo 518 Lo HLis] 5> (8 b SiST

OOP Lrauozi SlbMhuol g oB5lg 4 )9y
wo Iy plS S5 )b ol s (Siug oS by ST jl 6l degaze (LwlS) Class o

L Sl Cslw s ojlol oS user-defined b pwlaisl s digai Sy 500 Oylic ¢y 255w
Cuwl GuituSalyl 3l o saslg GulS & .38t |y Syide 931 S jl dasio S diges
WS ) oS Sldac g aiily pU attribute &S guoc Slausio LB o [) b 031> aS
wiliacl [ attribute b 4isS S jeb glad 338 (o)) |y gud o iy =i method
instance g class variable) 1j)l> (o @55 383 )3 ) Gla 831> ¢S diiwa LwlS
gz . Ad) v plxl |y o lb Oldec g 0391 IS sl lis) jui aie g (variable
Awloi o3laiwl dadi J8lac 1 Cuwl (SIS JwlS guac Slajsis g Ais 4 Guwyiwd

1 03 Syl S diged oled 45 Spuis (WIS guace $duRis) class variable e
Sy pie g o 0ilgs class variable b jwllS goe psiis il o Syiie wllS
&y )25 (scope) JwlS gl saio wwlaisl ¢ 8)9> jl 215 el WS s diay U5 guac
Syl § diged SR 4 Cuwi S gae s pis b Class variable .3igd o
38 oyl o3laiwl 3yg0 )i oS )l instance variable glaa U GwlS ;1 sauis

Su 4 bgiye s 231> «S instance variable U class variable & :Data member o
8 o3 |y of Bgy jl o disbw sl Syl g GwlIS

DS Sylie @ . glwsSy (b Sl Hlisy gudiz iy yei 9 yowass function overloading e
wo plxil b &S Wildes il Jbo . glusy pU b ol )l lio 8 duud iz Sl
Cewl diluglg iyl SS b aS bt glogd)l b 1y Sl £ 4y A

9 03l Ly =i e $ Al b wolaisl $ 8jg> U3 «S Rie K tinstance variable e
> @l=i pullS 5l 6)lz s digad 4 lgii

wo Giiw ol jl &S wald JwllS 4 JulS S sl (Siig JWiil :(Cilyg) Inheritance o

AiygS wwe Cilyg U Inheritance gMnuol 5> |y Xiguis
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WJlio Gl 264 o didS Instance zMbuol jd GwlS jl aolg CS=l Sy @ tinstance o
dislw) diged Sy &8lg 33 il wwo Circle ol 4 (wllS 4 §lsis aS obj ol 4 Sl
Sl (il o B S8l Sl sl wu Sl aS) Circle GwlS (Gl oaud

15 3y90 WS 1 Gl diged b Szl cuslw 4y :(GwllS 5l $jlw diged) Instantiation e
.iy93 Instantiation

Dgd wo gllel S olaisl ¢ 0)g> b iy J31 &S gl jlod :method o

Sy Dgal o dislw JAS d)g0 S ) jl &S Sy s diged Sy jl Cuwl Oylie :Object
gac Susio g JwlS guac layusio) b data member j agMe dilgi o Sl
Dbl dildldyg)d jui Ao (gullS 1 0au Sl & diged

S @180 Oyle a4 . olwsy $)Slec 4 ylisy iz yowosi :Operator overloading e
syiohl 9 B ologST pulwl y diilgi o )Slac a8 Cuwl (isy )iz jl o5 & digai
Aol dlly (glate ilw 0oLy $d9)9

Go\S 8y y=i
IS pul S Lo iy yRi g S Sl gazide gl pwl jl @S jeb glod class jgiwd

Dgid Lo 2 dadi g3 jElac g class ¢ 85lgulS 1 puy alolblly

class ClassName:
'‘Optional class documentation string'
class_suite

9 03u Bl doliy 35 jd S b ¢ diuiy Sy) docstring Sy 25 gleislw J30 (gwllS

3 Lol 338 oyl dlaiiwl 3)go IS Lol Bad ausgT Sl g 3yl> comment qlin $3)Slac
wo 030 iylei )8 Gl g 0aile S glized dolip sl gloj ) iwdgese comment oM
388 o jly5 020d ) dsuwgi Guyiwd )3 ClassName.__doc_ jgiw zyd b oS 31> (D g

&y i Olygiwd des jl iS¢ saidd LS Olygiwd wwled s 834)lay)d class_suite

Aubl oo lgi g W attribute . ywllS sbacl
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JUo

23S o 0adlie |y goily  solw GwlS jI ¢l diged yuj 3o
class Employee:

‘Common base class for all employees’

empCount = 0

def _init__(self, name, salary):

self.name = name

self.salary = salary

Employee.empCount +=1

def displayCount(self):

print "Total Employee %d" % Employee.empCount
def displayEmployee(self):

print "Name : ", self.name, ", Salary: ", self.salary

03ud dlzl Sl digai wwolad G ol Hlade ¢S Cuwl class variable &, empCount psio o
ilzy b gullS U3 jl o usie (ul 0 Guupiwd g il e Syllite )l> S
Sulei 83laiwl Employee.empCount jgiws jl Cuwl (818 (ol
L constructor) adgl s 0aid)lade 2o b 025jlw b ._init__() 2o gulgl o
5 a2 S digai g dislw p&id 4 |y ol yoisly &S Cuwl (initialization method
AiS o dlgslys o ullS
olegd)T gl &S Oglas ol b digus o iy ymi ole gulgi diile GwllS sladio pluw o
Cuad 4 )y jgije ologSl 8383 Cyguo 4y Python .ail v self yiolyl dio ay Jlw)
olgic @ ly ol die (ilgshd pKid @y 00d) dswgi @S Cruwi il g AiS Lo Sl
A8 bl @ po yeb 4 yiehly
(S Sg) jl digai b Sl Cuslw) diged sla Sl sl
wilg3ld GwlS aul 5l adlaiwl b |y ol 02idd dsuwgi (pwllS S jl wuld digai szl jeboio @
Awlod Jlwyl constructor U s35jbw &G 4y |y 155 3yg0 Siolyly Gugw g 83)S

“This would create first object of Employee class"
emp1 = Employee("Zara", 2000)

"This would create second object of Employee class"
emp2 = Employee("Manni", 5000)
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VS () W attribute 4 Gw)iwd
o3 laiwl abii Slac g CSaul pul 3l Cuwl (8IS (ISl S sl attribute @y wyiwd Cig>

abii Slac g S puwl jl 3wl U 1) Oyguo 4y (LS e jusio) class variable .oy lai

22l oo wyiwd LB

empl.displayEmployee()
emp2.displayEmployee()
print "Total Employee %d" % Employee.empCount

o4 o s odlaiwl 3)g0 )8 Uygo 4 Jlis Sy ) pd Uy padlés oled J
#!/usr/bin/python

class Employee:

‘Common base class for all employees’

empCount =0

def _init__(self, name, salary):

self.name = name

self.salary = salary

Employee.empCount += 1

def displayCount(self):

print “Total Employee %d" % Employee.empCount
def displayEmployee(self):

print "Name : ", self.name, ", Salary: ", self.salary
"This would create first object of Employee class”
emp1 = Employee(“Zara", 2000)

"This would create second object of Employee class"
emp2 = Employee("Manni”, 5000)
empl.displayEmployee()

emp?2.displayEmployee()

print "Total Employee %d" % Employee.empCount

2D o Cwdy |y pj 6 axii sl g §g9 IS

Name : Zara ,Salary: 2000
Name : Manni Salary: 5000
Total Employee 2

Silyg cuily 3V @S Hloj s |y by Szl g by GwllS sl attribute xilgi (o 620 dsuwgi
2248 (... 018 g O3> (adLbl)

empl.age = 7 # Add an 'age’ attribute.
empl.age = 8 # Modify 'age' attribute.
del empl.age # Delete ‘age’ attribute.
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4 wlilwd g wilg3lye Slp ) &ulgi )l (W attribute & Gwyiwd Jgoe gy p 09Me ylgi o
S oxlaiwl yAj dyg0 attribute

QS;.;T_‘,I attribute U goc poie 4 Gwyiwd Cig> :getattr(obj, name[, default]) Jio o
B 3)90

i a6 S8l )y attribute Sy D929 o wyy Cig> chasattr(obj,name) o

oxlaiwl 3yg0 attribute Sy pulaii g WBD)la80 Hohiie a4 :setattr(obj,name,value) dio o
g 03)S Dl Iy ol 03y el die Wil 3929 i 3yg0 attribute (81 538 o HIys
AiS G d))lade

g wwo wilg3lys attribute Wis> jglhio 4 :delattr(obj, name) xio o

hasattr(emp1, ‘age’) # Returns true if ‘age’ attribute exists
getattr(empl, ‘age’) # Returns value of 'age’ attribute
setattr(empl, 'age’, 8) # Set attribute 'age’ at 8
delattr(empl, 'age’) # Delete attribute 'age’

WS s aslw gg)d sl Attribute
@ abdi Sloc s duwg 4 S )l oy Gy 9 dislw ggyd sla attribute (ol Sl JwlS

ALl o Gwyilwd S 0aid) dwgd Sl i)

;jl Ab)le > attribute ol

oS namespace s 0.4)lyy)d oS dictionary sl 831> ggi jl attribute Sy :_ dict_
Aol oo

33 b documentation string / jwlS )> Olxwbdgi 2)d g jlwaiiuwe ¢ iy :__doc__ e
.None .2l sauil Ly =i S (yguo

oo\S pwl:_name_ o
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b odoled CUb> 5o .l 00 iy pmi GwlS gl )3 oS WJojlo puwl :__module_ o
ool & tinteractive mode) .Cuwl "__main__" attribute :ul .interactive mode
wiloj -39l Lo e |y gaibly WIS Yoy g 2l Cubls @S Cuwl jeiwd bs p (ke
ol )8385 Oygeo au |y gl judo  aoliy enter 3uS 53 xiud U sy gi o S ySawl oS
(S o

4 gl s GullS ¢ di)lay)d oS i (tuple ggi jl) lidiz pRie Sy: bases_ ©

Al e ol 0aud a8 agly s GuMS Cuud jd @S Gy

teuiS [y Guyiwd ol GulS )3 03y oL sl attribute Gwolad @ oS (o w pj S L

#!/usr/bin/python

class Employee:

‘Common base class for all employees’

empCount = 0

def _init__(self, name, salary):

self.name = name

self.salary = salary

Employee.empCount += 1

def displayCount(self):

print "Total Employee %d" % Employee.empCount
def displayEmployee(self):

print "Name : ", self.name, ", Salary: ", self.salary
print "Employee.__doc__:", Employee._doc__

print "Employee.__name__:", Employee.__name__
print "Employee.__module__:", Employee.__module__
print "Employee.__bases_:", Employee.__bases__
print "Employee.__dict_:", Employee._ dict__

AR o Sy |y 1) w2gy 2l 5l g Gas S

Employee.__doc__: Common base class for all employees
Employee.__name__: Employee

Employee.__module_: __main__
Employee.__bases_: ()
Employee._ dict_:{'_module_"'__main__, 'displayCount"

<function displayCount at 0xb7c84994>, ‘empCount': 2,
‘displayEmployee’: <function displayEmployee at 0xb7c8441c>,
'_doc__": 'Common base class for all employees’,

'_init__": <function __init__ at O0xb7c846bc>}
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L adbsls Cuy yiao) dbsls jl Sygpope sl CSxl Wis
(Garbage collection

oo S absls jlgulio jlw Sl Cags ) 8385 Dygo w |y 0318wl s SSzl wwoled gl
390 35 &S |y adbsdls 1 wilebs jume wilo) Juolgs 3o ol & dbuwly 4 Hginly &S Saiylys .0iS
garbage zMbuol 53 S o Sbly ol )3 0aud 0133 Bl Sl g didyS Juy 3 diiwy 05 Al

g o 01ilg> collection

reference count &S (iloj g 33)5 o Jled aoliy $ly>l pKid a4 yoisly Garbage collector
o3laiwllly sl SSzul g 00 Iy2l iawwy o o 4y (gl 1 olhiwl g Sl 4 glo)l Olesd dlasy)
Szl K 4 oS (aliases) ©)liue S pU aS (ilo) Cuwl )3 4 o)V .AiS o Bi> abdls> il |y

alad o s gy 4 jui Szl S reference count (S Gy )l o)Ll

vomasi S8zl ol 4 aa> panl &S b v Giulisl olid Szl Sy Reference count
@S wilej .dgu 0315 Iy dictionary b tuple list ;g=e (container) Wyl Sy J31> L aisl
Sl 4 ol 4 0aiiS o)Ll reference b 3gus o B3> del s 8jlganlS U 1ai 5yg0 Sl
Sl oSl reference count g s 2yl (scope) 8j9> 3l b g Wb v yomai )30

b G

)8393 Uyguo 4 Iy ol ety duw)y o yiuo 4 ISzl K reference count aS (iloj Grizad

Al o Wis dasls jl g 03)S collect

a=40 # Create object <40>

b=a # Increase ref. count of <40>
c = [b] # Increase ref. count of <40>
del a # Decrease ref. count of <40>
b =100 # Decrease ref. count of <40>
c[0] = -1 # Decrease ref. count of <40>

ly (915,38 ;w ¢ orphaned instance) s>laiwlly s digai S, garbage collector S iloj kel
wod Sl dize) gy Sldoe il dogio Llouis 13jlw v d13T ] ol 4 disly yolois! gilie g 83)S bi>
destructor z\Mbouol j> «S 1S jlw odly |) __del_() dio Ailgi o Grized GulS Sy .3ygib
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3)go S digai bi> pKid 4y dio gl g Lo dilgS (akasl> I WS S digai S 0SS Bi>)
Alod wo S abbsls 51y glaySiw b o3laiwlly s diged ol g 036 83 lauo absls jl 4o

JUe

i ESl Bis pRid ay |y saui dislw ol Sg) 1 150 3yg0 & digai &S (wlS auwl _del_() iU
QS e Wl Kiyled jo cadssl>

#l/usr/bin/python

class Point:

def __init( self, x=0, y=0):

self.x = x

selfy =y

def _del_ (self):

class_name = self._ class__.__name__
print class_name, "destroyed"

pt1 = Point()

pt2 = ptl

pt3 = ptl

print id(pt1), id(pt2), id(pt3) # prints the ids of the obejcts
del pt1

del pt2

del pt3

IS o 3dei ) ) w2y bl 5l gy G99 IS

3083401324 3083401324 3083401324

Point destroyed

jloolatwl by B ol guw 03g0i iy ysi ljze Juld J31 ) 295 sy GulS &S Cuwl Higy 1aisS
ulei (Main program) Lol $ 4eliy e J)lg import jgiwd

class inheritance g Culyg Jiuo
4 D920 yiny jl 9 o3lol YwlS G 51 ol «auiS slal aly 5151 ) GwiS &Sl sl Jyilgi o

el 31 asy 3iilyy J31 1y (parent) jay S puwl Sl (OB jgbaie ol Slp wlei Filite ixl)
S 23 Hhi )90 yulS
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oo Lauds g 033 Oyl @ 1) (parent) ayly/yay S sla wS5ug 9 L attribute (child) giio GullS
2306 GullS 3g5 31> W attribute gl e auibl €l Gwyiwd Solw 4 b ol 4 ilgi

9 WS goc sypsis) Lacl Uy ) Cubls ol gupw 2638/ glite GullS .26l 0aud &y y=j
.Jlaj (override) cuugijl olgdy job 4 1) (ale

St g ygiwd jlislw

i o @S Sglad gul b g o w8y 395 )3y b iy S GulS 4 duds Gl Sl JullS

Dl Lo 23 WA S pul 3l gy (4iB)S yguo Sy &yl ol jl &) aly sl GulS auwl

class SubClassName (ParentClass1[, ParentClass2, ...]):
‘Optional class documentation string'
class_suite

#!/usr/bin/python

class Parent: # define parent class
parentAttr = 100

def _init__(self):

print "Calling parent constructor”

def parentMethod(self):

print 'Calling parent method'

def setAttr(self, attr):

Parent.parentAttr = attr

def getAttr(self):

print "Parent attribute :", Parent.parentAttr
class Child(Parent): # define child class

def _init__(self):

print "Calling child constructor”

def childMethod(self):

print 'Calling child method'

c = Child() # instance of child
c.childMethod()  # child calls its method
c.parentMethod() # calls parent's method
c.setAttr(200) # again call parent's method
c.getAttr() # again call parent's method

Z.Lib)g wop Iy 1) 6 azuii 2l j1 gy Goo IS
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Calling child constructor
Calling child method
Calling parent method
Parent attribute : 200

g Glite )y gulS iz jl glojed ) 1> JulS i glgd o Jlg) gred 4

class A: # define your class A

class B: # define your class B

wuyH |y digad 9 gulS 9> g s aayl) isinstance() b issubclass() gulgd ilg3lye U glgi o

DS

issubclass(sub, (Jg1 U il sup yiel)l jl 034 Gidie LwllS leslg sub yiol) axili> e
13)8 oy |y true ylads sup)
isinstance(obj, Jgs gl 0T .ol Class yioh)l ;1 sl digei ledlg obj yiohl aziliz e

Alod o il)S5h gy 53 Iy true Hlads Class)

(overriding) aio uy gijl
3l Sy aduled ugdjl 1) yag guMS 1 oaud 03 Gyl gulgi @S 3yl [y Kol gyl 020 dsuwgi
S Ay )d i 3)ge RIU 4 3> Cubls 938l i jU dilgd Lo Ay YuNS e Guneiil Ju¥d

JUo

#!/usr/bin/python

class Parent: # define parent class
def myMethod(self):

print 'Calling parent method’

class Child(Parent): # define child class

def myMethod(self):
print 'Calling child method"
c = Child() # instance of child
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c.myMethod() # child calls overridden method

20 o Agi 2gyS )0 Iy ) 6 azdi bl jl gy Ggd IS

Calling child method

d515 1y 1 of ilgd o 45 183 o )y Lois yLis] 33 oS sl Culls b gulgd salasi 3 Jgao
mlod Gangdjl jli gulwl 3 395 sl JulS s 4y

Jlo s o)lais ol wilg3hs 51 6ap)l8 Wl g 31)8 2 s o

_init__ (self [args...] )
1 )sykisl sla logS)IConstructor (
Sample Call : obj = className(args)

__del_(self)
2 1S o WBi> absls jl |y Sl SyDestructor,
Sample Call : de/ obf

__repr__(self)
3 Evaluatable string representation
Sample Call : repr(obj)

_str_(self)
4 Printable string representation
Sample Call : str(obj)

_cmp__ (self, x)
5 Object comparison
Sample Call : cmp(obj, x)
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Operator overloading

oo Say 93 sla vector JKili aS 3l 83)S skl Vector ol 4y saud> GwllS auiS jo)6

SuiSlg lebd il T ww &) 42 (auiS 8oz JSSH b + Slac U b ol pudlgsy jS1 .ol
388 o b g 03y ol

&e> Joac &S S ) yei 4 3)ge yulS U3 _add__ aie Sy auiled v JSuite ul 88 Gl
23)S Jalgs Joe WAkl Gub 10 Slac )8 ul b .aad plzil |y vector g3

Jlo

#!/usr/bin/python

class Vector:

def _init__(self, a, b):

self.a = a

selfb =b

def __str_ (self):

return 'Vector (%d, %d)' % (self.a, self.b)
def __add_ (self,other):

return Vector(self.a + other.a, self.b + other.b)
vl = Vector(2,10)

v2 = Vector(5,-2)

print vl + v2

A e |y 1) wzeyS b2l jl gy s S

Vector(7,8)

(Data hiding) gl sl attribute jislw 2,5 guyiwd )|
JIB oliae GwllS jl 2y sl Cudgzge U Gladl Sl cuwl GSee Sl S sl attribute

Sy raxie g 0391 Gwyiwd J U350 I lgii Iy attribute ¢l <SSl $ly bl Gwyiwd
5T )" " adyw Cudy oy s g Mgy Cuwl oS (ALl visible s)l> GulS slacl
.y & attribute

JUbo
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#!/usr/bin/python

class JustCounter:
__secretCount = 0

def count(self):

self. _secretCount +=1
print self.__secretCount
counter = JustCounter()
counter.count()
counter.count()

print counter.__secretCount

S oy ly 1) wzer> b2l 1 gy 9 S

1

2

Traceback (most recent call last):

File "test.py", line 12, in <module>

print counter.__secretCount

AttributeError: JustCounter instance has no attribute '__secretCount’

4 Jb .l o DbSIxo guOL yio ‘A.qu q u.ulls ‘m.u| 0)9_').§| L dg> |_) Lacl (J._l_| Ug.ul.l
Jgoyd jl Cuwl pjV IS 51 JAi 3)g0 attribute 4 (wyiwd jglais

Bl Milgd o i) Uygro 4 IS Liulpg U awled 83laiwl object._className__attrName
22uiS gl isl) a9 1y Culils

print counter._JustCounter__secretCount

. ¢ . 5 N
)5 oy |y 1) bzeyS (Ggd IS

9 Gy Culils) gl jd Regular expression/siclbl Olylc

(Ol )d dildy sl

U 2iS (o SeS 020 duwgd 4 a5 Cuwl SIS 51 sl dlis gslg jd Regular expression
D o iy i o8I Sy W 5 oS Goboisl yuSiiuw g yohS gubul 1 1) 30 3)g0 © di
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g zhRiwl Cig> aS diiwd (yilgd g b SuiST Iy regular expression (55 Oylie 4 .aiS lay
owlwl y ouilegs cul .adg) we HI50 (o b dae) jdlio jl ol s dlid 929 Lo Gw)p
Regular .aiiS o oy 1) d3e b pio KU )l poguos 4 Gisy 03l yosuive Olewhdd
1> ilglys 33518 UNIX sbid 5o I expression

Perl 5bj 5 azil alite 8aclBl Shlie 51 B add ww |y ool gul 030> dsuwgi 4 re Jgjlo

L oolaiwl pKidy @y Uns 3lasy Oyguo 3o .S o3laiwl 395 S gy 33 138 Lo Sl 03y

S e )dlo 1) re.error slbas 03y ol Jgjlo «guiSulyl )5 02el8b ylie JilolS

Cy o |y 02elBl Olylie glgi wo B ol 31 olaiwl b oS 63p1)8 jlou gl 93 & i 5 iy

o3 laiwl pKid a4y aS 3)1> 3929 S3axio SAYSHS .0udd 25 ) WS2eS © ST Cuwl g3V 1)S

c_l|_)LLC _)| o) laiwl R Mg_).\_,w _)| ol > ..Li_)l.) wols )_H_)IS 9 liso 02cl6b ubl.u‘_ )

.r'expression’ :aylej 05laiwl Raw String jl 3¢ o o gy 03clsl

aLiy b raw string Sy i d)ge s diliyy @S S e el gl 4 hhi 3)g0 yle 3l JuS T

wad il g bjlayy (escape sequence) ju)S SyiShIS (ols ¢ iy Sy o Cuwl o5

3 \N' Lol 3yl 5503 pggio g Cuwl newline yiSLIS &) Inozio '\n' WJlio job a4y g

Lo Cyguo 4 plaS 5 'n' ) jui g backslash & :3gus (o €is)S i 5o JSHIS 9o oiul
match g

oo Sylisl flags yiolyly) aad Gudai 5,085 L |y string ¢ pattern yiolyly S wwo wew &b ol

(b

S o 0 Lie |y b ol jl odlaiwl jgiwd ) 5>

re.match(pattern, string, flags=0)

) o g ) &1 gl Bag)9 sdyiolyly i Jga>

Holly 235 3)90 gy
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Sathi U oS Cuwl (o301 L 22e Bl Oylie plad jol> ol

pattern >Rl b Gaie d)g0 3> sw 22U dsuwgi ®8lg 5o .ogub 83D
A0S g gie o 1) yiehly

(Joh) o2ilel iz b §g yiolyly a8 Cuwl sl diiiy yiol)ly gul
string Jol yiehyl U 3yl Gw gl g8lg )3 Dgu (o 001 Guubad
S |.LU Cuwl L) od UTCLS f9> )J.obb )9 |J

calizo sl flag (OR (|) win ySloc | o3laiwl b gilgd o
flags Jgd=> )d oS 2ilwd il modifier . flag ol .aulei &y y=i

Aigld o 03D 2y )

30 azili> g 02i13)8 oy Match Szl gy )3 «Gaboio 3yg0 (ISl Cyguo 5o re.match gl
(o ) Gubde Dylie (ubijl g (ISl Jigz 25 IdlgS 2gyS Hlade None i Dk wiubio

048 o wilg3lys |y match &Sl 51 groups() b group(num) gilgi

1oL 9 Lwyp slaaie
o .9I .J):_)Q—O .\_H_)IS cJw

L) 113)8 wop gy )3 |y (match) Gabio Oylie JS Ao ol
group(num=0) wo yasite NUM yiohly 4 a5 b a5 uso 0g)83) Sy
(dg

|y tuple b (alisiz i )3 29290 Gibio S 89)835 wolad
groups() Gibio 3)30 3929 pIc Uygud 33) WIS Loy L2gyS )
(313)3 oy empty

JUbo

#!/usr/bin/python
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import re

line = "Cats are smarter than dogs"

matchObj = re.match( r'(.*) are (.*?) .*', line, re.M|re.)
if matchObj:

print "matchObj.group() : ", matchObj.group()

print "matchObj.group(1) : *, matchObj.group(1)
print "matchObj.group(2) : “, matchObj.group(2)
else:

print "No match!!"

Dl b 2 PSuiyled ) 1) 29y (G99 ISl piS)S b2l 5l yuy
matchObj.group() : Cats are smarter than dogs

matchObj.group(1) : Cats
matchObj.group(2) : smarter

search U
ww string o)l J31s ) ol b Gubio 3yg0 oS pattern yishl jlado jl digei gulgl RiG ol
Alai wo wib)Sib w2y oleic 4 b

Cuwl 000 031D 2 ) &L ol 5l 03 laiwl g jgiwd

re.search(pattern, string, flags=0)

203 o 2580 S 318 25 b olyad | 2o ol sayishl 05 Jsaz

Holyly Zrb

092 yiohl b oS Cuwl ¢l 028l Oyle Glod )l> yiol)l

pattern sl jisy weled b ylol)ly ul 8819 53 3940 Lo 0315 Gubi
D C8l Gubie dyge idgid v 031> Guuhai pg yielyl

J)ge Mo &Slg o g Cvl Gubie 3yge U daub 031> Fulnd

string 3)g0 g 03)S x> pgd Ay Sy iy wwoled > HAd
S o waljb w29y )3 |y Gibio
flags gliio s flag wiy Sloc OR (]) & dywg 4 uilgi o

AS Gy yei
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JE )3 g 1ld)S Loy Lkgy> 5> match Szl S re.search gl . gubnio dygo sl Oyguo )d

olsi e groups() b group(num) glgi ;1 3laiwl b .aylai v il3y35L ) None &ygus ol

ool g swyp sldiie
GHodo D)ge0

group(num=0)

groups()

Dgad wiljlb g ghiwl ) Hai 3)90 © i) )d Gabbie Olhle

38 2 b

L) 213)8 oy t>gy3 )3 |y (match) Gubis 3yg0 JS io ol
g o yosuite NuM Gulwl y &S ume 09505 Sy

b oabisiz S0 53 39290 Gabiis Gl 8985 wroled dio il
9o G U)gus 33) Wlai e GildSjL L2gys 53 ) tuple
(A0S o WiD)SjU gy )d |y empty Gubio

JUe

#!/usr/bin/python

import re

line = "Cats are smarter than dogs";

searchODbj = re.search( r'(.*) are (.*?) .*', line, re.M|re.)
if searchObj:

print "searchObj.group() : “, searchObj.group()

print "searchObj.group(1) : “, searchObj.group(1)
print "searchObj.group(2) : ", searchObj.group(2)
else:

print “"Nothing found!!"

2D o S ) ) 6 sl
matchObj.group() : Cats are smarter than dogs

matchObj.group(1) : Cats
matchObj.group(2) : smarter
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Search ¢ Match 1io g0 $ @wwlao
H odize 4l Ollec 93 i 3)g0 yio )3 ($3) Gubie )90 Zhiiwl g Gl Cig> goibly
oS (string) pgd yiehl Jsl yitza b 0aclBl &ylie b o3I Garbi .1:083 o ilyl 0aclBl Ol
g0 il 1 wxw g 0aclBl Shlie Gudai 2 1l o jlw 03ly Juls match g g
disy Sl 5 Perl b)) 394 o plzil search gili buwgi aS (string) pgd yiohl JS )d Gubie
Hobly s Giy weolad )3 9 383 Lo Guibod dildy s YRy welad Uy 0cl8l O)le yo)6

.().\_)g wo @.lb.uo J)go Jwdy @ 29>
JEa

#1/usr/bin/python

import re

line = "Cats are smarter than dogs";

matchObj = re.match( r'dogs’, line, re.M|re.l)

if matchObj:

print "match --> matchObj.group() : *, matchObj.group()
else:

print "No match!!"

searchObj = re.search( r'dogs’, line, re.M|re.l)

if searchObj:

print "search --> searchObj.group() : ", searchObj.group()
else:

print “"Nothing found!!"

AR (o Suwd 4 ) ) w2gyS 2l 5l gy Gg8 IS

No match!!
search --> matchObj.group() : dogs

(search&replace) ;io o jlade iz jSul> g Hisl
wo Sub &1 338 Lo B39y ylgic a4 ly saclBl Slyle oS re Jgjlo SldALe Gy g il Sy
Al

Ao )l odlatwl ygiwd

re.sub(pattern, repl, string, max=0)
1S3 a4y pj¥ 208 o G35l repl yiohyly lado U Iy pattern yiol)ly b Gabio 3)lge wwolai Xio ol
ol 3 Max yielyl (d)lade b aSiyl 56 1S wo 35l |y Gabiio 3)lgo wolod die gl aS Cuwl

Al e 00Ul Jilpg © dildy jols b wg)s dwled Jlecl Cydgazo
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Jba

#!/usr/bin/python
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

138 ey ) 1 w2eys jol> 38

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

syLisl sl flag 1 eolaiwl b saclsl Olbe Giulpg § euaii

(Regular expression modifier)

wo |y Al & regular expression @S uiuisS i )d jguaze | ddy oo L W literal
9 03)S auhhii jli Gilbe (optional flag/modifier) Wizl jisl)l Su s douwlg @ olgd

modifier 31> plxil wobois! <iygo 4 ly Gio 51 416 g0 jlaie zlyEiwl jui g §ldail Slidac
33 oS o 3wl ol 51 lade zlysiwl ¢ Gubi Sllec olais! adhis jshio 4 o

g e Jluyl dbogiye Aie 4 (optional flag) wyLis! slayielyly s

Sldes colaisl audaii Cig> Modifier guaiz (]) OR wiy j8lec jl 03laiwl b Jyilgi oo

S 0MIS audaiy
/ dubil Sldecs
Modifier

re.l

3 2 b

pbasigaaly ole jl g0 9y5 e ghiiul g Gubol Olilec
case )add wwo plxil Wgy> WS 9 S295 4 il Ly

.(insensitive-matching
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re.L

re.M

re.S

re.U

re.X
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S o yundd (locale) wxo olbj gulwl J 1) &5l g SlalS

G (dliy Sy lrozie d) oo ) slgil b $ 56 o
(aldy byo d) b 3 Sl U A gl (o ju g 034D 231
Dgaw 03 gubi

Ji6 newline ,iSHS (i> «5)iSHES 3 b dodi Sy dgud (o ww
Al gldadl

ol S o yuwai Unicode s yiShS dcgoxo gulwl p ) og)>
LAD) o JI_).o ).ULJ iy |J \B 9 \b A\W \w JU.éJ )J..olJLJ

HSHIS .3)9l Lo palys Iy ©yililgs s vacls b Slyle pudsis ool
JSHS o 51 Jud b o3y [1 U351 aSiyl )50) aisyS 090l |) space
S35 )18 gud ol jI b &S # 8L gized ((de4d 25 \ 3255
wo B 5 Oliusgi g comment (Kilih glgic 4y |y 338 i Hlyd
8

03elBl Olhlic 3 Gubd Cig> a5 GuldyiShIS dcgazo g g3l
(Regular Expression Patterns) ig) o )l
b Gabod ailys > LayiShES eolad o(+ 2. * A $ () [1{} V) eyl sayysShS slidiw! 4

syiShIS ;1 Jus backslash yiSHIS z 50 b auilgi (o Louis . digu o pMel guboio oLindgs

Aa)gl aalys Iy oLisdgs U Gudai ool g 03)S escape jui |y 1 ol JyiiS

oslaiiwl Gubio 3ylge zlysiwl g Flloil C1g> osialy 33 &S uldrgSl g Slygiws woled 1) Jgiz

Alei o S Supd 38 2 b olped ) D9 o

73805 - asdaiih 651 SO - Gl jibea Sl cuia - Sle QLA ) YL - b GULA - Ol ed 1 o8 ) sal

88146323 - 88446780 - 88146330



w53

Oyle/ Gulni
el

[...]

[...]

re*

re+

re?

re{ n}

159

3Slec 2 yis

Al oo Gudai s b slail b L
aalS @S (Wi)guo )3 .38 ww plxil |y Gubi Jsb Jos slgil b bas
1058 oy g didl |y ol didly dg2g (i) slgiil ) Gubis

b 28l e Gubs Ll newline slitiwl 4 ayiShlS polad b
newline U gl gudai o sl glgi wo wizly 4 m yiolyly 51 05 laiwl
)9l adlys 54 )

Dgil wo 031 Gudai [] )0 Y9290 SISHE (olai b

23 s plail Glbail [1 51 2,1 slayiShiS woled b

Dol s Gibie s Oylie jl diged Guaiz L O L

Db o Gibde wWlis O)lie jl digad puaiz LT L

Sgi e bio Lalid Gyl 3l digai 140 L

L aubl alwld dgzg wud Iyl jl digai U n us Oyle jo axili>
)gmw,g.l.b.w i OI
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re{ n,} Dg o gwo s Iyle jl diged Jiw L n b

re{ n, m} Del o Gubbie gy Oyle jl digei m yiSlas> g n Jslas b
alb A2 w2y @il b b a jiShIS 93 3l Sy D929 Uyguo O
(re) gl o bl 4 |y Gubnie io g 03)S iy 0gy3 Iy saclBl Olyle

o3l oaclBl Oylie J31s x b mi slayiol)ly pu CBge job @
(2imx) 23 bl Iy jiily yd aziliz> ((toggle) AiS o zugw M 3)g0
388 oy il i asli ol lgis yguo o

229w 02eBL Oylie U5 x b m i sbyielly pu CiSge jeb 4

-
i) 8 o y1y8 il Cumi doguye sl Lgii il J315 208 e
2 re) 298 ol 3bls 4 |y Gubnin pie aSiyl gau |y 8aclBl Olyle

h S e AW
R re) (toggle) gugaw jiilyy J3 x b m i slayielhly pu SS90 Heb 4
s A o
(?-imx: re) DS G gugw il U3 x b i slayiel)y g CiSge jgb @
(?#..) Comment
(2= re) wo ot 0 plel 53l julwl i |y Hio Gubi Cusdge
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(?'re)

(?> re)

\w

\W

\s

\S

\d

\D

\A

\Z

161

(pattern negation) 3l yaudi 4 a>gil |y o Gabod Cusdgo
pattern ) .aiS (wed yosi ) cold ¢ 0)l .AS Lo Yot
83l g b yUAI 2! ,ISLIS 5 exlaiiwl b @S ilej negation

(gt Jol> o s axi g il gubio
Matches independent pattern without backtracking.

ol 33 2l saui o3laiwl UNICODE g LOCALE sbayiol)l aziliz
Dgud o G dae-biadl s yShS wled b Oyguo

b il o 348 UNICODE g LOCALE slayiol)ly a5 yguo
Ded o @ubio diilud dac-ybdll &S ldyiShS weled

wihy S oSl cul g o Gibio (Whitespace) alols s yiShIS
D) \\N\r\f] alise

D94 o Gabie 3ylai 3929 ol 30 duols b aS $5))lge L

Matches digits. Equivalent to [0-9].

Aul o [0-9] Udlee g daui Gubie $33e s)SHS U |raxie

S8l Oyguo )3 g 03D plail Gubi syacpe sayiShS L [roxie

A8 (no plail G i b iy Sy sl b Lgi

slgiil > Grbio 3)g0 9 02l o i )90 & Ay slgiil b Lgi
AiS e zlhiwl )y dild)
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- y iy slaBl 13 Gubiio Syga 9 0313 plail Gub aiy slaul L

SIS wo wibd)SiL

Matches point where last match finished.
\G

Matches word boundaries when outside brackets. Matches
backspace (0x08) when inside brackets.
\b
wo Gibio aalS slgiil b Jol b bl [] 5l 2B gie «S wilo)
gt wwo Guboio backspace JiSHIS b bl [1 51 pio j3I g

Matches nonword boundaries.

\B o Gihio ol b il nonword «,iShlS aalS sl il )31

D g

wo GHoio ... 0 g tab .carriage return .newline sy SLHIS L

\n, \t, etc. .
gl

Matches nth grouped subexpression.

\1..\9

Matches nth grouped subexpression if it matched already.
\10 Otherwise refers to the octal representation of a character
code.
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22cls U Olylie 1 uld digos

(literal) cul syishS

Jlo I

python Dgl wwe Gihie "python” ¢ ojlg L

()88 acgoxo) Character class
y oSy lgii yiSHIS iz Hle jl &S A8 el regex jgige i dilgi Lno 82 asuugi (Bl (ul S douslg @

S 2yl
Jle (e
[Pplython "python" L "Python" ;&jlg 95 31 Sy L
D9 ino Gibiio
rublye] b e §ldoil "rube” b "ruby” s 8jlg 9o ;1 Su ya U

wo Gibie (lowercase vowel) S¢S Dgoe gy jl Sy b

[aeiou] g Wil ) Gad & 0jl Gu Bgy> il Sy 3 Dylie @ g
Aled o a|)§iw|
[0-9] il e Gubaie (0 W19 1) slael 1 Sy ya b
[a-Z] Deil v Gubie z (Jl a )l ASCI Wgy> 51 Sy U

73815 - a2 4k 65 <S5 - il S i - Se LA 15 YU - S U - 0l gl ol el e

88146323 - 88446780 - 88146330



164

Sldnil gy 39290 1 3)g0 i 3> Sy ASCH gy I Sy ya
[A-Z] ¢ .
.)_)LS o pl?.l|

[a-zA-Z0-9] 388 o Uyguo bl 90 3 g ZUAL ZU adgg Oyguo )d

gt o didigi Syi Sgy> b aS ld Dguow 51 Sy L

Aaeiou s .
[ ] NN 5l

[A0-9] D o Wgme Gubie lacl Slitiwl 4 LayiShIS weled b

(,iShS acgo=o) I Character class

JUo Zrw

wo zhaiwl |y ol g 034 Guboio newline jl e a4y 6)SKHIS ya L

A0S
\d A0S o zhxiwl 1y ol g sauy Gabie e sa,iSIS bz [0-9]
\B wo ghaiwl [y 1 gl g 0u Gubaio $dacye saySHIS b : [20-9]
S
\s Dgl o Guboie (space) dlols HiSHIS L: [ \t\r\n\f]

Sbie (space) uaw b e slayisShS (ol b: [ \E\r\n\f]

\S S o zhiwl |y ol 3> 4 Sz 1 K Syle 4 dedd e
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\w lgii L) AiS o zlyxiwl g 83)S wlxiil |y Sy [A-Za-20-9_] ol 5l
D94 o Guoie word HiSHES Sy

\W leii L) 294 o Grbie [MA-Za-20-9_] )l pe 4 )iSHES woloi b
090 o Guboie Nnonword iSHIS Sy

(A2 ww 2 dldoil jbaiz ol )3 oS d)lge) Repetition Cases

JUo Zrw

Syl y tulod o ghiwl |y ol g 03 Guaio "ruby” L "rub”

?
ruby? 15l e
ruby* wo Zhxiwl g 03)S kil ys b b 0 olyed @y |y "rub” s aelS

S
ruby+ zhxiwl |y ol g 00 Guboio yiduw b ys 1 olyed 4 "rub” s 8jlg b
S o
\d{3} Aalai o zhiwl y B ol g s0ut Gabie dac 3 lEuso L
\d{3,} A0S o zhxiwl |y ol g oot Gaboie dac yidw b 3 L
\d{3,5} S o zhziwl |y B gl g 0aud Guboio dac JiSHIS 5L 4.3 04
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nongreedy ) dii) > )85 3)g0 dasi S U §ldadl
(repetition
Ded o Giboio HAi 390 o didl) ) (00 ZhRil g bl Wb i) HhST )90 Sl 1 yieS L

Jlo I

Qi) ol bids) bl "<python>" ladi yai 3yge « diiy )3l
Oylie M <python>perl>" is jl oKl (Al Louis dlgy 29y
13 &S 2il3)8 ol |y "<python>perl>" sis JS ©)l> s saclsl

AiygS Lo greedy repetition ] 4 Mol

bl JSi gl @ lasd (' S iy 393080 U2)0
<.*?7> . "<python>perl>"
) ol 9 03y Gubnio "<python>" L lgii ¢)l> s saclsl &yl
AAS G al_).'z'.(.w|

(Grouping) iilp b zlyxiwl Cusdge slaul g lgiil g3)S youiw

JUo oy
\D\d+ No group: + repeats \d
(\D\d) + Grouped: + repeats \D\d pair

“Python, python, python" ."Python" sl diiy 3l Sy L

([Pplython(, )?)+ 1l o b
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0 vl sy iy jl oolaiwl g da=e gubd) Backreferences

(s &
&) b Gl M oS (g)S 2lyinul o Gaoi (S Gl 3)g0 Zlyiwl g 3320 Gubni) Backreferences
AJsTuw adho 1y a3l
S Y
Goio Python&Pails U python&pails s ais) ¢ j1 Sy U
([Pp])ython&\1ails

S o zhyiwl Iy ol g 60

ehaiwl ) gl g 00 Gubio giisS Jild b puindeS S s iy b
CDIN P8 o @e i Gabiie ol sl 0g)S &S 5390 38 L \1 .S e

028l Olhle 51 505 Gl digal

JUo (e
python|perl ) ol g 03y Guknio "perl” L "python" & didy ¢ jl Sy L
IS G zlyiwl
rub(y|le)) A0S o glyziwl 1y "ruble” | "ruby”

wo @dibio il ? b g ! idw b Sy ol s dlis §> oS "Python" L

Python(!+|[\?) N
R
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saclsl Olyle > I Anchor
gosiise |y (match position) zlyxiwl J=o aSl (aiiS i 0)Lil o5 JiSHS 4 I Anchor

AUS o o)Ll sldnil Cusdgo 4 g b.\_)s
Jls ey

318 b |y iiie s diy 6lail 4> dziliz "Python” & sjlg U

A ~
Python 23S oo gl |y ol g 00 Gabio bl didls
Pythons zhziwl |y ol g diiy b bs slgiil > "Python” s aelS aziliz
03
\APython Gubio ol b bl aidy slail > "Python" & 8jlg a5 iygwo )d
y S oo zhiwl |y 9538 S d3lg g i
bl dis)S sls didy slgiil ) oS wilej "Python” & sjlg b
Python\Z S oo zlydiwl | o g o0 Gubie
Match "Python" at a word boundary
\BPYthomb el ly T g1 30 3590 oie wlaiil | 1aigl 1> "Python” aziliz
AiS Lo
\B is nonword boundary: match "rub" in "rube" and "ruby"
\brub\B but not alone

72a) 5 - a2 Al 651 SO - @l ol Sl i - S GLba 5V - e b LA - O et o8 ) sal a0
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b =z Cuolle ol s dlid 5o @S ()go ) "Python"s ojlg U

?:l T
Python(?=) S o zhiwl ) ol g o Gaboio bl 0 S5 1 SIS

Python(?!!) by 4 S oo gyl |y gl g 00 Gubie "Python™ s ojlg b
Al dilblai 3929 cazei Cwle ol s dliy o oS

il b oy Se= Hlizlu
JUlo )y

oo 028l azil (Bl .S e zlyiwl |y gl g 02w Guboio "R" L

R(?#comment) Cuwl comment Lo auiS

L Glbil pBid &) Bgy> S)i b S295 4 g4 pulus pac

?2i )
g (7uby ol zlyxiwl g "uby"
R(?i:uby) 95 S dgoai S wlite
rub(2:y|le)) S o3laiwl g b 3)s0 U bl \1 il 03ly 93y Sl 09)S

1 backreference >lul 59 _)g._u_.\ e by QT)' ARCYS

Sleize Jdgi B aoliy Hilibgi) yeisly )3 CGl ruygi doliy
(0ol U CGI sl dylabliiwl Gulwl yoaidd Juwgyw jd Ligy
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oS Cuwl dylailiwl spw Sy CGIHLoisl 4 b (Syiiw o855 buly) Common Gateway Interface
(CGl s wlip) voloisl duy Sl g (web server) 83idd jugrw g SleMbl Joli ¢ g

¢ Qx> CGI
|y wilSel &S Cuwl (web server) 03id) g rw )l (iewws Sy Common Gateway Interface

S 2o G1yb jl ol w29y g 3948 [l 030D G gyw Croaw 3 Sl doliy U aiS o plyd
S 0y0j 33 CGl .l 3 Ginled 4y 00 Jaoie 820 puigrw 4 &S Sp)lS Sly wg i iusSulyl
A 4is)S IS0 g Dlxius 5 Lgy lgize s dlyl g 3T Sl oS Cuwl ld Gigy gl

i )8 svaeliy g wg Slxds ) Lgy Slgize bl Bl &S Cuwl 3)lailiwl 3ie Sy CGI
ol dbuwly Sy Dgidiuw Iyl jerwug KU jgw gy S wolKin CGI Dgue 0wl ug
CGl |y baoliy oul ..)JgTuuo dg=>g U S o d ly ug $lgixo S wddoliy g jorwug

Lol \digsiione didigi wungi Cu Sl BB EL) U el oS sioliie CGI oM Heba b Script

1> 2929 jui sumgideliy syl b gl pidei ool

3349

D9 6 4o 1lgS o gl SWS b )8 aS 2 &y Haiys 1) S S5 .CG pggio S)d jekis 4
S o line |y oyl Guyal b
A2 o |y filename (JUis jgb @ {URL Cuwlgsyd g 83y Juaie HTTP jorw a4 j5)g50 @
51 g 3358 Lo filename JLis 4y g 83)S (Jalxi) parse |y URL g S 030> Jay g pw
4 Uos oloy SO0l 3929 pac Uyguo 33 IS we Jwyl JB)9pe @y ol il sk
)l 229 WLl iz a5 AiS ww Hlel g Jlwyl ju)8
Py b g 383 oo g2 |y yide Jald b g o €i6)S 020> Guygyw 3l |y &wly Syape o

I8 (o yilod 4y yylS Sly |y Uos

Jals S o8y oS 1S pudaii g |y HTTP s 00idd uwgyw 33850 180y 1) gayliw gl JI>
4 ly of aSb 2SS Jlwyl j85930 @ ly Juld 020 Juygyw i ilg3hd wols 6 didigy )d guso
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B by piylei Cg> )Si9p0 4 391 ol 2g)> 4l 18 pugw alai b2l el Sy Uyg0
wij> &L &S (uld doliy g 014D 01ilgs> CGI L Common Gateway Interface gabi ol .3iS Jlw)l
Python Cug Sl S iilgi o CGI S aoliy 2isgS o CGl sy Cugy ySawl il o ol

il C++ L C L oub diisgi  doliy (Shell PERL

CGl &)laxe yl3g0i

Web Server

!

Web Client Server Side Script

!

Database

HTTP Protocol

Web Server ) CGl jl gl (oiluiiny g 0203 Jugyw Olondais
(Configuration

5 ol Cubls g s 02 Jugyw &S WS Juols glsebl Cuwl o)V (CGl Guugi dolipy a4y plasl jl iy
S CGl s dolip olod sl diivly |y CGI sl doliy Cu o (lilgi a5 224 auldii )9l g i |y CGI

)2 (pre-configured directory) s.us <y y=5 i jl 1 aingy U351 g 2l HTTP j9 5w gy 31 Sl i3
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)9 U Dguls v 03wl var/mwwwi/cgi-bin 318 gub g 0394 LOgymo CGI Directory 4 duingy (ul g o
oSl ly ositl s Ll py gy ilgi (o Lauid ol il o € Ngay > CGl sla L yoys iy
AuS oolaiwl

«gi-bin ¢ adigy J3 s Ty jSuul 1nds oS 03u pudhii ygbo JuSai (S 030D G gw (uo) Ui jeb @
CGl s CayySal Szl g wibjse Cig> ly 6% & wdgy Judles o 31 AIS bl |) AVarwww Guysl Caxi
2wlei Juaui Comment 4 httpd.conf s J3b )3 1) 5 s s awlei josie

<Directory "/var/www/cgi-bin" >
AllowOverride None

Options ExecCGl

Order allow,deny

Allow from all

</Directory>

<Directory "/var/www/cgi-bin" >
Options All

</Directory>

ly ol 9 pulii |y (web server) s.aidd Juygyw Lo a5 ay)138 o gl 31 |y udye ol Gbjeel 5o
Al 83)S 03Lol (03 ailivgs Shell L Perl sy cuy Sl b aS CGl s dolipy wwolod szl sy

CGl s CLOU).{ Q._J_J_9|
wo Cwlad hello.py ol 4 CGl $ doliy Sy @ ) Louds @S 3iS G 23 Lo Sl 0dlw Si i 5o

wo ) Slgize 5 030yla)0 g 0 lagSi /var/www/cgi-bin ¢ adgy i Juls ol .08
osSuigy chmod 755 hello.py jgiwd dilgzlyse b Cuwl pjV (CGl s aoliy shzl jl giwy .aubb
Aol 00 yusi sl s g executable 4y |y b a0 U Cusung

#!/usr/bin/python

print "Content-type:text/htmI\r\n\r\n"

print '<html|>'

print ‘<head>'

print '<title>Hello Word - First CGI Program</title>’

print '</head>"

print '<body>"

print ‘<h2>Hello Word! This is my first CGl program</h2>'
print ‘</body>"
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print '</html|>"
4l b ) ginled 4 ) w9y hello.py gy 1 SuS 1 gy

Hello Word! This is my first CGI program

Yaiylod gloa L STDOUT Juls 5o |y 393 (>gy3 @S Cuwl Python & 83lw Cuy ySuwl S hello.py
Content-) Cuwl 35 jl wdos gulgl ol g euiS 8yLil 5300 6 aiSi @y Cuwl eV iyl 5> IS o >
9 03 Jlwyl j8)930 4 IS b3 Gl g e Wl print jgiwd L &S (typestext/htmI\r\n\r\n

A8 o Ml |y g4 o YLz (5)9)0  0yziy) Yiulad > Lilgi oS wulgize g

09l o) jl eslaiwl b auilgd wo g 06 Ll CGI s 8olw pudlio U lebod Gisjgel slaigl @i U
eluww plw b Cuwl (18 394 wo diligi gol b &S iy ySuwl .y gy CGl 2ied)ad sl aoliy
SleMbl g 83)S I8 Jolei RDBMS U sl adauly guwnlind Cupde S pllww pai o) sl

Qo Ju gy | pjV

03900 4 02 Jluyl 6 i s 8yl ileMbl) HTTP Header
http | iy &8l o b o)Ll gl &y YU o «S Content-type:text/htmI\r\n\r\n )giw>

a http header JS .5jlw o 08T s Slgize jl 1) o 9 03w Jluwyl j3)930 4 &S Cuwl header
Dy AdlgS pj Iygo

HTTP Field Name: Field Content

For Example

Content-type: text/htmI\r\n\r\n

s 03laiwl 3yge 03yiws jgb @i CGl Guwgi doliy )d aS 3y,lSy HTTP header $slasi i j 5o

23S o 028 Lite 3y)8 2 1 b olpad |) 3,8 o

Header o
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ly wiiSjl Jab Cuoyd oS (MIME string) ol aiy ¢ g4
Content-type: Content- 4 ;)lgi o JlUo jgb 4 .08 (o yoite
2)S o)Ll type:text/html

Cuwd jl 1y 295 )licl dbgiye Gilelbl ol 1 guy oS 3yl
ly g Ulxiuo header gl jlado jubwl 1 j3)gp0 223 o
01Jan ey b pise g jlxe & ity Sy 208 oo wilw) jop
g o alivl&i 1998 12:00:00 GMT

Expires: Date

oo g o 82035850 wiwlgsyd URL sl oS sl URL
Location: URL b iS5l bl o a |y Cuwlgsys ol ol 3l ealaiwl b auilgi
Awled (redirect) Culaa

Last-modified: Date B 3)g0 Slgize g guio wilwy jop i3l &)U

L 53)gp0 -cub crws 1 idSjL Slellbl pzx> g 031> Job
Content-length: N B U aiS oo Job oS wile) Do jlade ol jl o3laiuwl
Aj oo e |y dgab 68)L WolS

wo p.lb.us u@)_)'.\.a.‘o 04U JLUJ| S CLLu.I_) U.ULI.UI By, |_) uSQS
S

Set-Cookie: String

CGl LSLQ_)J&.LO
CGl uugi doliy ) yio cul .20)d Gwyilwd ) Spsis pyilis 4 CGl S doliy wolod

1> 3L 2318 9 03)S Wl ) Leage indi jlun

pstio ol Trw
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350 wiloj dgud o Byl &K juis gl > sl odl> g

Slgize TS b 82538 Jaugyw a5 338 Lo Hlyd ol
CONTENT_TYPE Sl A0S o Jlwyl jgyw b d2idd Jugyw 4 ) 024 §lall
o)Ll file upload g jgyw 3> Juls 1385l a4y ylgi o Jlio

DS

e (al 5 02 CuwlgS)d b syigS Slelbl p2> o Jgb
CONTENT_LENGTH L oS wuld Cuwlgs)s sy lgii 6)lo jusio Dgu Lo 0y15d
Al e )by 0y Bl aigid e Jlwyl POST

sy s s bR |J (0 U\A.)JLLQ.O) LR p.do.u Sl uS_gS

HTTP_COOKIE
- S G iS5l lade g S
HTTP_USER_AGENT IS o Jlwyl 02023 Guygyw 4 ) Cuwlgsyd @S )8)9)0 el
S 0diwyd lad aS user agent 4 bgiye Slellbl psis ol
S wy-) OJD,) dg> )d |J J..u.lLJ wo Jgyw J| |9..l>.o Cu.u|_9>'J.)
PATH_INFO S oliy) S ySwl 6yd)lys J=o g path 4 bgiye Olelbl

Dt b )lgSi Juie gul B > (CGI

&y GET 3io U olyod aS URL <l 5 oaubr 15)13838 Ole bl

QUERY_STRING & ; . _
388 o Sl jusio gul U1 Dgut o Jluoyl 8208 Ga g yw

Cuwlg>)d @S (remote server) )gd oly jgyw b gljse IP Guyol
J)go .)_9.»1 (@ Y-) (5)'.) dg.l LSJL?_).LSJ.O d.?'.) AS ay-) |J Olelbl

Cugajhol b (logging) 68 yinliS 53 WL jusis gl 38
Dgudl o wolls (authentication)

REMOTE_ADDR
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S o Jlwyl ) Cuwlgs)s @S (host) glise @185 g JolS puwl
REMOTE_HOST Hloolaiwl b gled weo g pupiwdyd SleMbl oyl axiliz>
338 wabijb 1y IR wys] REMOTE_ADDR

KBy .Cuwlgsyd Jlwyl g sl sl exlaiwl 3)g0 i
REQUEST_METHOD :
QUEST. .POST ¢ GET ;| aii)lic Ao opl

).E.LMQTJ)CGlLSd.oU).gL_J_CL_H)S.wldS@._l_i)gd.olSou_)T

SCRIPT_FILENAME _
SCRIPT_NAME CGl & aolipy b SuySwl aul
SERVER_NAME IP Juydl b ygyw ol

oo 2l Jb 53 020> puigyw gy 1 &S 118l ey GIyg 9 el

SERVER_SOFTWARE ]
b

#1/usr/bin/python

import os

print "Content-type: text/htmI\r\n\r\n";

print "<font size=+1>Environment</font> <\br>";

for param in os.environ.keys():

print "<b>%20s</b>: %s<\br>" % (param, os.environ[param])

.LUS wo 03 i |_) B\ w>9)> 1) )d

Environment<r> HTTP_COOKIE:

__utma=55973678.1477211342.1492087219.1492087219.1492087219.1; _ utmb=55973678;
__utmc=55973678;
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_ utmz=55973678.1492087219.1.1.utmccn=(referral) | utmcsr=google.de | utmcct=/| utmcmd=referral
HTTP_COOKIE: __utma=55973678.1477211342.1492087219.1492087219.1492087219.1;
__utmb=55973678; __ utmc=55973678;
__utmz=55973678.1492087219.1.1.utmccn=(referral) |utmcsr=google.de | utmcct=/| utmcmd=referral
CONTEXT_DOCUMENT_ROOT: /var/www/cgi-bin/

CONTEXT_DOCUMENT_ROOT: /var/www/cgi-bin/

SERVER_SOFTWARE: Apache/2.4.6 (CentOS)

SERVER_SOFTWARE: Apache/2.4.6 (CentOS)

CONTEXT_PREFIX: /cgi-bin/

CONTEXT_PREFIX: /cgi-bin/

REQUEST_SCHEME: http

REQUEST_SCHEME: http

SERVER_SIGNATURE:

SERVER_SIGNATURE:

GEOIP_COUNTRY_CODE: EU

GEOIP_COUNTRY_CODE: EU

SERVER_PROTOCOL: HTTP/1.1

SERVER_PROTOCOL: HTTP/1.1

QUERY_STRING:

QUERY_STRING:

PATH: /usr/local/sbin:/usr/local/bin:/usr/sbin:/usr/bin

PATH: /usr/local/sbin:/usr/local/bin:/usr/sbin:/usr/bin

HTTP_USER_AGENT: Mozilla/5.0 (Windows NT 6.1; WOW®64; rv:52.0) Gecko/20100101 Firefox/52.0
HTTP_USER_AGENT: Mozilla/5.0 (Windows NT 6.1; WOW®64; rv:52.0) Gecko/20100101 Firefox/52.0
SERVER_NAME: www.tutorialspoint.com

SERVER_NAME: www.tutorialspoint.com

REMOTE_ADDR: 5.104.65.183

REMOTE_ADDR: 5.104.65.183

GEOIP_COUNTRY_NAME: Europe

GEOIP_COUNTRY_NAME: Europe

HTTP_X_ BLUECOAT VIA: eaefec6a124f3f39

HTTP_X_ BLUECOAT VIA: eaefec6a124f3f39

HTTP_VIA: HTTP/1.1 ECS (fcn/41B7)

HTTP_VIA: HTTP/1.1 ECS (fcn/41B7)

SERVER_PORT: 80

SERVER_PORT: 80

SERVER_ADDR: 10.34.18.35

SERVER_ADDR: 10.34.18.35

DOCUMENT_ROOT: /var/www/tutorialspoint

DOCUMENT_ROOT: /var/www/tutorialspoint

HTTP_X_FORWARDED_PROTO: http

HTTP_X_FORWARDED_PROTO: http
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SCRIPT_FILENAME: /var/www/cgi-bin/get_env.py
SCRIPT_FILENAME: /var/www/cgi-bin/get_env.py
SERVER_ADMIN: contact@tutorialspoint.com

SERVER_ADMIN: contact@tutorialspoint.com

SCRIPT_URI: http://www.tutorialspoint.com/cgi-bin/get_env.py
SCRIPT_URI: http://www.tutorialspoint.com/cgi-bin/get_env.py
GEOIP_CONTINENT_CODE: EU

GEOIP_CONTINENT_CODE: EU

HTTP_HOST: www.tutorialspoint.com

HTTP_HOST: www.tutorialspoint.com

SCRIPT_URL: /cgi-bin/get_env.py

SCRIPT_URL: /cgi-bin/get_env.py
HTTP_UPGRADE_INSECURE_REQUESTS: 1
HTTP_UPGRADE_INSECURE_REQUESTS: 1
HTTP_CACHE_CONTROL: max-stale=0

HTTP_CACHE_CONTROL: max-stale=0

REQUEST_URI: /cgi-bin/get_env.py

REQUEST_URI: /cgi-bin/get_env.py

HTTP_ACCEPT: text/html,application/xhtml+xml,application/xml;q=0.9,*/*;9=0.8
HTTP_ACCEPT: text/html,application/xhtml+xml,application/xml;q=0.9,*/*;9=0.8
GATEWAY_INTERFACE: CGl/1.1

GATEWAY_INTERFACE: CGl/1.1

HTTP_X_FORWARDED_FOR: 91.212.206.55
HTTP_X_FORWARDED_FOR: 91.212.206.55

SCRIPT_NAME: /cgi-bin/get_env.py

SCRIPT_NAME: /cgi-bin/get_env.py

REMOTE_PORT: 33398

REMOTE_PORT: 33398

HTTP_ACCEPT_LANGUAGE: fr,fr-FR;q=0.8,en-US;q=0.5,en;q=0.3
HTTP_ACCEPT_LANGUAGE: fr,fr-FR;q=0.8,en-US;q=0.5,en;q=0.3
HTTP_X_HOST: www.tutorialspoint.com

HTTP_X_ HOST: www.tutorialspoint.com

GEOIP_ADDR: 5.104.65.183

GEOIP_ADDR: 5.104.65.183

REQUEST_METHOD: GET

REQUEST_METHOD: GET

HTTP_ACCEPT_ENCODING: gzip, deflate
HTTP_ACCEPT_ENCODING: gzip, deflate

UNIQUE_ID: WO9x6LegxBEaSDE2Vqkc2AAAAHS

UNIQUE_ID: WO9x6LegxBEaSDE2Vqkc2 AAAAHSs
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(POST g GET) jgyw 40 Slellbl Jlw)l sladaio
S doliy 4 Cylgi )0 9 g 8 2B Guygrw 4 )Sygpe jl |y wileMbl aS 3l o 3V LA
POST ¢ GET aio g3 jl 023 Lugyw 4 SleMbbl ol Jhuyl sl 135950 oS Jwyl CGI
DS o 00 laiwl

GET aio l odlaiwl b Slelbl Jluw,l
Juyl jorw @]y o0 dogeud axiuo Cuwlgs)d a4y &S saud 13838 )8 WleMbl GET Jio
gl o 1> 530050 51 7 188 s dlawg 4 saud 51388 Olellbl g dxdus 4SS w

http://www.test.com/cgi-bin/hello.py?keyl=value1&key2=value2

Sy dio gl Al o GET A 03id> yuygyw 41 x5)spe I OleMbl Jluyl sl yoyd yiy Xio
Cuwl 2usgi a1 o3V 394 o llad j8)9)0 Location:box Js1s a5 aiS ywo adgi ilgh s dili)
GET aio jl gud o auog ((8519)38 Jlio gleic du) ditwd gulws lad (Wl Slelbl H3] oS
widgaxo (Jluyl LB Olelbl px> jog03 jd GET dis .auisi 03wl SleMbl oliwys sy
(request string) OleMlbl Cuwlgs)d s didy > byl sSHES S (s (s .3 o Jlecl
A ¢ duwg a ) A dyge UleMbl GET dio 2SS jel jiSHKS 1024 50 I il
pois Gib 3l puw OleMbl gl S e Jlwyl 83id Luwsgyw 4 QUERY_STRING
bl oo wyiwd LB CGl s aoliy )> QUERY_STRING

samlod pl38] 15 1yb 95 @ Juilgi o GET dio b SleMbl Jluyl Cig>

S Juaie URL slgiil a4y 1y Hlade g S sy Gas ailgi o .1
ol shy) 3iS Jlwyl <FORM> sl & jl aolaiwl b Iy (iiwlgsyy SleMbl 3uilgi o .2
(34 )15 "get" il (& gul 31 |y method (S3ug ylado Cuwl (818 jghio

Query String g URL g )b ;| Slelbl Jlw,)l
hello_get.py 4y GET 1o jl odlaiwl b | )lade g5 45 3uiS o 83 Lie 0dlw URL &y ) 5o
S o Jluyl

/cgi-bin/hello_get.py?first_name=ZARA&last_name=ALI
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xS 0yg0 U Jb> yloi o S pudo ) (29)9) 55)9p0 3l widlyyd puslie hello_get.py & aoliy
tediS o 1oy Gwyiwd Jlwyl sl 830> 4y cgi Jgjlo jl

#!/usr/bin/python

# Import modules for CGI handling

import cgi, cgitb

# Create instance of FieldStorage

form = cgi.FieldStorage()

# Get data from fields

first_name = form.getvalue('first_name")
last_name = form.getvalue('last_name’)

print "Content-type:text/html\r\n\r\n"

print “<html>"

print "<head>"

print "<title>Hello - Second CGI Program</title>"
print “</head>"

print “<body>"

print “<h2>Hello %s %s</h2>" % (first_name, last_name)
print "</body>"

print "</html|>"

23)8 o Jol> ) dagli

HelloZARA AL

GET o 5 03laiiwl U FORM SleMibl Jluyl 51 330518 oJlio
4 submit & 408> I 5itd jl gy ) SplEe aS 1S o s Lie HTML FORM & 5 o
<y pde Jug> hello_get.py 6 dolipy 4 (Jluyl Sy 031 Gupw .08 o Jluyl 030 Gy gyw
Dl uwo 031 Jugxi

<form action="/cgi-bin/hello_get.py" method="get" >

First Name: <input type="text" name="first name"> <br />
Last Name: <input type="text" name="last_name" />
<input type="submit" value="Submit" />

</form>

9 First Name 518 g5 ) jdlie 535S 3)lg jl gy . 3WiS o s Lie |) VU form =gy 1) 5o
Awlei oLl |) dxii g 83)S SwlS Submit s 4eS> sg) i .Last Name
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First Name: |zara

Last Name: ali Submit

Dgoi udlgs sadline ljxe S 4o ) ) p) wg)>

Hello zara ali

POST aio gu3b jl Slelbl Jlw,)l
wo POST 1is 1858 0yg1 ol jl olei wo CGl 6 aoliy 4y Olelbl Jluyl Sly aS )7 ol Aio

g0 1 8313 aSiyl lz Lol (1S o Sy 2uSy GET il s |y iledol ygSie Aie 1l

A Lo Jugxd 020 juwgyw 4 3o

99 3 )l Wlwyl Slellbl @S 3iS (o 03 Liwe |) hello_get.py ¢ 0dbw S Sl gled pj o
Alei (o Ky e |y (POST g GET aib) g

#l/usr/bin/python

# Import modules for CGI handling

import cgi, cgitb

# Create instance of FieldStorage

form = cgi.FieldStorage()

# Get data from fields

first_name = form.getvalue('first_name")
last_.name = form.getvalue('last_name’)

print "Content-type:text/htmI\r\n\r\n"

print "<html|>"

print “<head>"

print "<title>Hello - Second CGI Program</title>"
print "</head>"

print "<body>"

print “<h2>Hello %s %s</h2>" % (first_name, last_name)
print “</body>"

print "</html|>"

S 4aS> g HTML FORM s dbuuly 4y |y jlado g3 @S 3uiS wwo saalive |y JUio glad 1505 U
51 30 02idd pwgyw 4 WJlwyl e Ty e Sl S o Jlw)l 02idd Juwgyw 4 Submit
Dgud o 03wl hello_get.py doliy (lodd
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<form action="/cgi-bin/hello_get.py" method="post">
First Name: <input type="text" name="first_name"><br />
Last Name: <input type="text" name="last_name" />
<input type="submit" value="Submit" />

</form>

9 03)S J)lg dbgiye SIS 3 Iy pjV JIlas 0SS o dadLite |) G99 IS w=8lg =gy ) )d

wled daabite |y L>g)s Submit & 4eS> I 5itd jl gy

First Name: |zara

Last Name: |ali Submit
|

S e 8L |y ) w2g)S

Hello zara ali

b ol Cujpde g 82idd Juygyw 4y Checkbox sl 831> Jluw,
CGl & doliy

il glojed |y aigjS guiz U sl aidly glisl pylS aS iyl 38 wiloj y Checkbox
Auled

S 02y )d 9 031> JuSuiwi |y CHECKBOX g3 b 03lw )6 Sy aS HTML S 51 ¢l digai p1j 5o

1wled (o 022 Lo 3D Lo il _)g_)g_).o

<form action="/cgi-bin/checkbox.cgi" method="POST" target="_blank">
<input type="checkbox" name="maths" value="on" /> Maths

<input type="checkbox" name="physics" value="on" /> Physics

<input type="submit" value="Select Subject” />

</form>

bl oo ) 039 (399 IS L2g)>

¢ Maths # lesicsl Select Subjectl

S e 03alie 31 )3 ) ;oo 0)9 w29)>
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CheckBox Maths is : ON

CheckBox Physics is : ON

4 85930 3l Wbyl s 8313) 33)l8 $3g)9 @S |y checkbox.cgi & aoliy b CugjSuwl 35 15 5o
2dlai (o 02 Lie (S o e 1) (020D Jwgyw

#!/usr/bin/python
# Import modules for CGI handling
import cgi, cgitb
# Create instance of FieldStorage
form = cgi.FieldStorage()
# Get data from fields
if form.getvalue(‘maths’):
math_flag = "ON"
else:
math_flag = "OFF"
if form.getvalue('physics’):
physics_flag = "ON"
else:
physics_flag = "OFF"
print "Content-type:text/htmI\r\n\r\n"
print “<html|>"
print "<head>"
print " <title>Checkbox - Third CGI Program</title>"
print "</head>"
print "<body>"
print "<h2> CheckBox Maths is : %s</h2>" % math_flag
print "<h2> CheckBox Physics is : %s</h2>" % physics_flag
print "</body>"
print “</html|>"

02D Jwgyw )d CGl ¢ aoliy a4 Radio Button sl a5y Jlw,l
2D o ly aiy jS S g il s 0551 )8 4y .Checkbox gladl )5y, & Radio Button

2wlei o 02 Lite () o JuSiiwi |y Radio button g3 alyed 4y 030 Sy aS HTML JS ) o

<form action="/cgi-bin/radiobutton.py” method="post" target="_blank" >
<input type="radio"” name="subject" value="maths" /> Maths

<input type="radio" name="subject" value="physics" /> Physics

<input type="submit" value="Select Subject" />

</form>

S o 0 Lite ) )3 ) IS gy

® Maths lesicsl Select Subjectl
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S o 9 03)S <8l |y (5%)930) 34318 31 Sdgy9 B 031> «S | radiobutton.py Cuy ySawl 35 5o
.\.ul.oJ wo 02 Lie A0S y-)

#1/usr/bin/python

# Import modules for CGI handling

import cgi, cgitb

# Create instance of FieldStorage

form = cgi.FieldStorage()

# Get data from fields

if form.getvalue('subject’):

subject = form.getvalue('subject’)

else:

subject = "Not set"

print "Content-type:text/html\r\n\r\n"

print “<html|>"

print "<head>"

print *<title>Radio - Fourth CGI Program</title>"
print “</head>"

print "<body>"

print "<h2> Selected Subject is %s</h2>" % subject
print "</body>"

print "</html|>"

o gyw )3 CGl 6 aoliy 4y 8590 51 Text Area sla 831> Jluw,
0Jid)
& doliys @0 oy Uy olyad io b3 oydiz 1l @3V @S deib o 83liiwl (rilej TEXTAREA glall

g 03liwyd 035ysS L gyw 5> CGI

AR o yiylad d2ius ) g dislu |) TEXTAREA 1318 b pys Sy aS HTML 3S digai Sy 30 )3

Dwled o 022 L

<form action="/cgi-bin/textarea.py” method="post" target="_blank" >
<textarea name="textcontent" cols="40" rows="4">

Type your text here...

</textarea>

<input type="submit" value="Submit" />

</form>

bl e 31 )9 1§98 IS L2gyS
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Hello Ali Zara

P )
Submit

bl G 1) g U Sl gyS

Entered Text Content is Hello Ali Zara

owgrw Crouw )3 1y )8)930 jl Wlwyl lado g 1)l ©$3g)9 @S textarea.cgi  doliy IS 1) 5o
:3uiS Lo 028 Lo glad Lo Sy e g 83)S Cusly)d 0108

#!/usr/bin/python
# Import modules for CGI handling
import cgi, cgitb
# Create instance of FieldStorage
form = cgi.FieldStorage()
# Get data from fields
if form.getvalue(‘textcontent’):
text_content = form.getvalue('textcontent’)
else:
text_content = "Not entered"
print "Content-type:text/htmN\r\n\r\n"
print " <html>"
print “<head>";
print "<title>Text Area - Fifth CGI Program</title>"
print "</head>"
print “<body>"
print "<h2> Entered Text Content is %s</h2>" % text_content
print “</body>"

33 CGl & 4olipy a4 Drop down b (ugisS I8 pdlde Jluwl

0D L g w
$3axie sla diy;8 Ll o3V @S auiS L o3laiwl (ilej drop-down U (ygisS j31S Lol

Sg 4 ly aolg ol 5o aiy 38 90 b S lgii wlziil 6 03] Jlo guc 53 9 8315 Ginlai 3118 Sy
A
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35)gx0 G 0yziy )3 |y (drop-down) (ygiiS oIS slpad 4y 036 Sy aS HTML 1S digei 3 5o
23S o 02 Lo () Lo i laj _H_)IS Sly

<form action="/cgi-bin/dropdown.py" method="post" target="_blank" >
<select name="dropdown">

<option value="Maths" selected>Maths</option>

<option value="Physics">Physics </option>

</select>

<input type="submit" value="Submit"/>

</form>

bl e Uygo il U @gd IS L2gy>

Submit |

Maths

02y S g yw Craww )3 1y 585930 51 lwyl s 831> aS dropdown.py Cuy ySawl 38 335 5o
2wlei o 03 Lite (IS (e e g Kol

#!/usr/bin/python

# Import modules for CGI handling

import cgi, cgitb

# Create instance of FieldStorage

form = cgi.FieldStorage()

# Get data from fields

if form.getvalue(‘dropdown’):

subject = form.getvalue(‘dropdown’)

else:

subject = "Not entered"

print "Content-type:text/htmI\r\n\r\n"

print "<html|>"

print "<head>"

print " <title>Dropdown Box - Sixth CGI Program</title>"
print "</head>"

print "<body>"

print "<h2> Selected Subject is %s</h2>" % subject
print "</body>"

print "</html|>"
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CGl o 1 SgS )l vdlaiwl

wo stateless iyl @ g 1S ai 033 |) B)l> Cusuog 4 bgiye Gl 031> HTTP JSigy

L )8 6 duls> OleMbl Cul e )l Culw wg S 3l o &S Hgb Glod Lol .aubl
)ob 4 )y & g like Olxio G by 1) J)8 4 by Olellbl oS )l session
obl 4 Ug  4xio gadiz JreST 1 guy 38 pU Ui ol )3 @S a9 3880 316 53 |y el (Ui
wwolai 33 |y session j) auiio 1) SleMbl Cruyly o 4igSz L gdyliw > 3O ) b
Sl i 03 wg Ulxuo

Sl )8 Slellbl g Oloskais )91l g 8y153 Sly Gy ol yigs wSsS 31 3Ll byl el 5

290 o 3ig) Sy S SueiEEl <0580 <

9338 G 15 3lailwl Dyg0 digls SgS

Brexe 4 1SS B )3 |y WileMbl il o Hitus gl Sg) 31 GiuSHll &S Gl 02idd Gy gyw

gy p Llaio o dipiy |y B 031 gl dilgi wo )8 Slaksis pubil 1 3950 38 o Jlwy|

Culw w9 3l 63 § xio 4 )l @S elia WJI> yloi 0353 )5 yiguelS Suwd 3)ld

5 g g4 o b b 1) JiauelS 1 iol) 4 SgS o vaub 0ud OleMbl S o avslye

WL Wilris 43 jl Gyl 1) oS 3)9] o Mol @ aIdY Jugrw «SeS jI Olelbl Sl
ilg5 oo |y o3V SleMbl g 03,5

UL i Jgb U adus 5 51 JSuiie 0dlw i s 0313 jl $53)5) I SgS

D9 wwo 038wl JalByae g 821> Cuwd 3l Iy 395 jliel ol 51 gy wSgS @S )b :Expires o
8313 )8y930 31 J)S Zay> 20 4 Wygo ol )3 bl Al G)lie Byl> As azliz
g o 03wl JlBye ¢ yisoli gl 5o 00 0yusd sla

Dga o 0)13d Alus ol 53 Louy Culw Gwydl b diold awl :Domain e
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1 A0S o wdlads |y (SgS &S g B axtus S Jxo b divgy wydl :Path e
Algi o s Gl g abijb Gl diigy b axtio ja 1 6SeS Cuwl Sao &S oyl

WSS Uyguo gl )3 bl sl (d)la8e "secure” s diiy b ©)l> s azili> :Secure o
ol 3812l e Sy Juls secure g oyl S 02 Guygrw Sy jl pazie 55 )80
2 anlgai Jlacl ad (ipdgize iz bl dibli )lade Als

gl o waljU g ed)lade Hlade g ddS s La> Uygo 4 d (S¢S :Name=Value e

S9S 51 oalaiwl g eulaii

J> 33 HTTP Header U olpa glg 13 & (:SgS il v glwl )l 135950 4 xSeS Jluy
wo Syl yoyd @ Jlo g o 03liwyd 85950 @ (81ub z)d Content-type s 1 Jud oS
1) Dygu0 4y ol a8 Cuwgl o auiS wliil (SeS gleic 4 |y Password g UserlD aualgs

#!/usr/bin/python

print "Set-Cookie:UserID=XYZ;\r\n"

print "Set-Cookie:Password=XYZ123;\r\n"

print "Set-Cookie:Expires=Tuesday, 31-Dec-2007 23:12:40 GMT";\r\n"
print "Set-Cookie:Domain=www.tutorialspoint.com;\r\n"

print "Set-Cookie:Path=/perl;\n"

print "Content-type:text/htmI\r\n\r\n"

........... Rest of the HTML Content....

U\Q)_)L\.&o _,IS &0'9 ) Al oo Lol U\Sss p.l.b.us U\.Q)_)l-\io S 0> L e LS_)L? Jlo ww) M L
048 o plil HTTP Header jl Set-Cookie s duwg 4 ly S¢S

kil Path g Domain .Expires juai SgS salis g (attribute) b (Sig (dd)lais g pulris
4 "Content-type:text/htmI\r\n\r\n b Jlwyl 1 gy B (SeS oS Cuwl iidS .ail ww

Aigd o udI)lade g pulAid )S)9)0
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2o jd B SgS D) bl ) oad (ddylade sy (SgS weled glgi b wibly @
‘Mgl o 0)153 1) Uyguo 4 HTTP_COOKIE

keyl=valuel;key2=value2;key3=value3....
3138 Lo Giulad a1 538 Oyguo wly 1y (SeS wulijl  0gxi yuj Jlio

#!/usr/bin/python

# Import modules for CGI handling
from os import environ

import cgi, cgitb

if environ.has_key('"HTTP_COOKIE'):
for cookie in map(strip, split(environ['HTTP_COOKIE'], *;")):
(key, value ) = split(cookie, '=");

if key == "UserID":

user_id = value

if key == "Password":

password = value

print "User ID = %s" % user_id
print "Password = %s" % password

2313)8 oy ) 3 w29y UL IS

User ID = XYZ
Password = XYZ123

Jils 3T 51 Jlio

multipart/form- gy 31 |y HTML )6 jl enctype g Cuwl ojV (Jald Sy dgl] jerio @y
"Browse" s doS> Sy 0l pubiis file gy 1 ol type Siug b input Ki.aylei pulisii data
S o .)la_l_l

<html>

<body>

<form enctype="multipart/form-data"
action="save_file.py" method="post">

<p>File: <input type="file" name="filename" /></p>
<p><input type="submit" value="Upload" /></p>
</form>

</body>

</html>

bl G 1) Dygo U G IS L2gyS
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File: | Choose File | No file chosen
Upload

190

)| | « MediaData (:) » Ehsan » ListeBimeh » 13950801 - || Search 1395.08.01 o
Organize » Mew folder = 0 @
5l RecentPlaces  *  Name Date modified Type Size

|| DSKKARDO.dbf

- Libraries -
| DSKWOR00.dbf

@ Documents
J' Music

[=| Pictures
B Videos

#d Homegroup

18 Computer
&, Local Disk (C)
= MediaData (D)

12/18/2016 2:46 PM  DEBF File
12/18/2016 2:46 PM  DEBF File

% Faridi2 (WTAHLIL _ N

File name:

~ | AllFiles -

I Open |vl l Cancel l )

23S o 023 Lite (S o Cuy pae |y Jald 2] &S save_file.py Cuy Sawl 1 o

#!/usr/bin/python

import cgi, os

import cgitb; cgitb.enable()
form = cgi.FieldStorage()

# Get filename here.

fileitem = form['filename’]

# Test if the file was uploaded
if fileitem.filename:

# strip leading path from file name to avoid

# directory traversal attacks

fn = os.path.basename(fileitem.filename)
open(‘/tmp/' + fn, 'wb').write(fileitem.file.read())

message = 'The file "' + fn + " was uploaded successfully’

else:

message = 'No file was uploaded’
print """\

Content-Type: text/html\n

73805 - asdaiih 651 SO - &l jalea Sl cia - Sle gL ) YL - e pd GLbA - Ol el 1 ol ) sal Gl

88146323 - 88446780 - 88146330



191

<html>
<body>
<p>%s</p>
</body>
</html>

"" % (message,)

U\uﬁ;b )8 393 Cuwl e Uygo (,T_p S y2l Unix/Linux Sg) y Iy §99 S ySawl aziliz
9 i )18 ol @ i joisg gy b plail Dyguo |y (S SuSis S S) file separator

A2 o plxil ) 03V Oldec ML IS ) open() jgiwd jl 03wl W o
fn = os.path.basename(fileitem.filename.replace("\\", "/"))

"File Download" ¢l 8)glxe )OI Sjlw 03ly g yiwlai s 09
Syl 1 lgize 35U Cig>
Slulai Sz )8 SulS axtus I Sid Sg) 1 S @S Giloj (Al Lo )Y Baidd dswgi Al
b5 3y90 leMbl dglily Cig> "File Download" sl 8yglxs )18 &y vdxis > Sid gl slgize
Al Oglate Wlus sy jusy o 03y ol s header b Cuwlb o HTTP header (il .auib

QJQSG.L\.U UlJLoJ ul OJSLMJ)ISQLMSN‘S_AS‘SL&JLSSJHHJlséLS\jl@j ;J-\.Dl?dU:oJ)

a8 o |y FileName L dglily el g

#!/usr/bin/python

# HTTP Header

print "Content-Type:application/octet-stream; name=\"FileName\"\r\n";
print "Content-Disposition: attachment; filename=\"FileName\"\r\n\n";
# Actual File Content will go here.

fo = open("foo.txt", "rb")

str = fo.read();

print str

# Close opend file

fo.close()

MySQL juwlid & wyiwd g Python
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oS il interface g 83)S 03laiwl DB-API ¢l 1iluliS gulgi 31 iy 4 Gwyiwd Sg> gl
e pulwl 1 0gi jlw 03l (il GeiuSalyl S 031> Ciy e g 8315 2L a4y JLail iy
Saps ylailiwl gl 1 punlins a4 JLadl (interface) sla oyl yiduy @8lg 5 il wo dyliliuwl

S (o

GlullS gulgi .aiS wlxiil ) cuwlio Guulind g3 uiuSulyl jli pulwl p Xilgd o 020 dsuwgi
1S e wiluiiy i j sla database server ;I (API) el oUj gauwlind 5l 0s3laiwl g JLail sl

GadFly

mSQL .

MySQL .

PostgreSQL

Microsoft SQL Server 2000

Informix e

Interbase

Oracle
Sybase e

S awsle Sid 1l 4 ailgd o gy 4 Jladl sy interface Cuu saalive slp
» 4 Jlail slp S Cuwl )3 4 o)V .http://wiki.python.org/moin/Databaselnterfaces
48122 DB APl Jgjlo Sy Cruasly ioo Syl 51 0315 g e b wyiowd Cag> g ljze guwliny
ol 4 MySQL y dglle Tl (o 020D duwgd axiliz (JUs job 4 awled o g dglild
63854 Cupiigl 51 iBlas ) Sujd e sl Jgjlo b @S Cuwl gy S 13y Gwylwd Oracle

.(Oracle g MySQL Luwliuy s Jgjlo) lei cuai g 83)S

woliy olj Se=i jgiwd g Hlislw jl odlaiwl b guwlivd Sy e iy 3)lailiwl Jsla> Sy DB API
b sl dlulis gilgi dacgezo ol jl 03laiwl a2 G H)8 020> avwgi jUiSl ) ol vuu g

Db v Jolv ) pj J>le API

import jgiw) jl o3laiwl b ¢l GlulS gulgi dcgozo cul Jgjle g3)S dylg @
ol 4 JLadl sylysy e
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SQL jly 3)ge (Store procedure) gilgi g Slygiwd ilg>lyo g jgao @
oD 4 Jladl gbd g piluy @

hed 4 .atS e Cuyyde MySQL ¢l dauly gunlins U 1) dobe ul weled jols> yjgel 5o
AHS o A g 8390 538U ) MySQLdb Jgjlo Cag>

MySQLdb

MySQL ) MySQL Luwliudy s3idd gwgyw 4 JLail sly interface L luly Sy MySQLdb
9 wwiiwd Sl Cuwyl (e 020 dsuwgi oS Sl Gl uugi wlip oL L (Database server
ool Database API 2.0 Giulpg guudyiisl gl -30S jlw 03l Iy ol oSyl sl 831> Sy e

ol 00w aislw MySQL C API s aily p g 83)S sjlw oy 1)

MySQLdb cuaj
b8 awlei cuod 393 s&iwd gy 1 ) ol Ugjle Cawl o3V MySQLdb 2ilgi 51 o3 laiwl Cig>
aled ol ly B ol g 03)S B gl Sl )3 |y 1) Olygiwd Cuwl

#1/usr/bin/python
import MySQLdb

1S oo Mlgi Cuwl 02 cuad MySQLdb Jgjle aSiul 11 wise Uns olsy o §9b 28

Traceback (most recent call last):

File "test.py”, line 3, in <module>

import MySQLdb

ImportError: No module named MySQLdb

Dwled by )y Shgiwd Sl 88 :MySQLdb Jgjle wuai jghaie w

For Ubuntu, use the following command -

$ sudo apt-get install python-pip python-dev libmysqlclient-dev

For Fedora, use the following command -

$ sudo dnf install python python-devel mysql-devel redhat-rpm-config gcc
For Python command prompt, use the following command -
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pip install MySQL-python
s Lb 4 Gwyiwd abuw jd jgxo) root privilege g9 Jgjlo wuai Jug> Juwl p)V disS

Sl dloly (ady)

(Database connection) juwluy 4 Jbail $jlw ooly
il 0313 plzil JolS 1y 315 Sloladl cuwl g3V (MySQL Guwlis 4 JLail 31 iy

Ml 03905 Syl TESTDB pb 4y uwliny Sy o
Al 03)S )95 yauje gunld )3 EMPLOYEE ol @y Jgaz Sy o
|, INCOME ¢ SEX .AGE .LAST_NAME .FIRST_NAME ol @j culdalss 113 3yg0 Jgi> o

338 ey
1 |y 0519)38 g "testuser” gy 3 |y ($)1)8 & dwliin) User ID Guwlindy 4 gwyiwd Cig> @

Al 03)S auliii "test123" g,
Sl 80 cuad pai 3yge 0&iwd gy 1 JolS job 4 MySQLdb Jgjlo e
Al a8 wulial MySQL juuliny walail g b pudlao b o

Jajlo
sl dauly Gl @ ool ol b 03idy dswgi gl )3 @S 3uiS wwo saaliwe |y Jlie Jud

g o Jaaie "TESTDB" oli ¢y MySQL

#!/usr/bin/python

import MySQLdb

# Open database connection

db = MySQLdb.connect("localhost",“testuser"”,"test123","TESTDB" )
# prepare a cursor object using cursor() method
cursor = db.cursor()

# execute SQL query using execute() method.
cursor.execute("SELECT VERSION()")

# Fetch a single row using fetchone() method.
data = cursor.fetchone()

print "Database version : %s " % data

# disconnect from server

db.close()

Al oo 1) Uyguo du Linux ju wdive 0Biwd )d G986 T Sl a9y
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Database version : 5.0.45
Szl Sy gl v pll Cuddge b jai 3)ge I 831 guie U guwliny 4 JLail «S ilo
0)u3 03l )3 sdlaiwl Cug> db SISzl U3 Lislris g o ildyS5L w2g)> > Connection
C1g> pugw db Syl L aalgs 0315 yld None ply db jlade Oyguo gl jué 5 3358
Cuwlgs)d slaygiwd shal jehis 4 Jbb g ww d3lailwl cursor Szl Gjlw sdbel g el
WLl )3 Dgd e wilg3ls cursor SISl gy p execute() dio «gulind 3l 9> 9 gup g 8313

Aigids oo T 0318wl 3)g0 Rilio g 82 glod Guwlind & JLadl «guwlis 1 zgy5 5l yiny

o DD Jgaz> sl
Jolaz> )3 youw 2 g Jgiz Kb ay plas] dilgi Lo 020D dsuwgy b jhSy Guwliny 4 Juoil Sl 51 gy

i Lo cursor Szl gy 1 |y execute dio Cawl o3V jgbio ol Sl le Guwlizy

2048 o dzul EMPLOYEE ol 4y Jgi> Sy ) )d

#!/usr/bin/python
import MySQLdb
# Open database connection
db = MySQLdb.connect("localhost”,"testuser”,"test123","TESTDB" )
# prepare a cursor object using cursor() method
cursor = db.cursor()
# Drop table if it already exist using execute() method.
cursor.execute("DROP TABLE IF EXISTS EMPLOYEE")
# Create table as per requirement
sql = """CREATE TABLE EMPLOYEE (
FIRST_NAME CHAR(20) NOT NULL,
LAST_NAME CHAR(20),
AGE INT,
SEX CHAR(1),
INCOME FLOAT )"""
cursor.execute(sql)
# disconnect from server
db.close()

INSERT &lilac
Alai 230 Syl Gunliny Jgaz 50 132 3)95) g ybouw gy 020D duugi @S dguls (o 2l iley Dlilac
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JUo

23S o )2l EMPLOYEE Jg3> )3 332 3)9S) sl slp 1) SQL by INSERT giwd 5 Jle

#!/usr/bin/python

import MySQLdb

# Open database connection

db = MySQLdb.connect("localhost”,"testuser","test123","TESTDB" )
# prepare a cursor object using cursor() method

cursor = db.cursor()

# Prepare SQL query to INSERT a record into the database.
sql = """INSERT INTO EMPLOYEE(FIRST_NAME,
LAST_NAME, AGE, SEX, INCOME)

VALUES ('Mac', 'Mohan', 20, ‘M', 2000)"""

try:

# Execute the SQL command

cursor.execute(sql)

# Commit your changes in the database

db.commit()

except:

# Rollback in case there is any error

db.rollback()

# disconnect from server

db.close()

Uyg0 4 (h2l gloj o) dynamic Uygo ¢ SQL s Query adgi Cg> gloi o ) G99 Jlio

1uugd )

#!/usr/bin/python

import MySQLdb

# Open database connection

db = MySQLdb.connect("localhost","testuser”,"test123","TESTDB" )
# prepare a cursor object using cursor() method
cursor = db.cursor()

# Prepare SQL query to INSERT a record into the database.
sql = "INSERT INTO EMPLOYEE(FIRST_NAME, \
LAST_NAME, AGE, SEX, INCOME) \

VALUES ('%s", '%s', '%d', '%c', '%d" )" % \
('Mac’, ‘Mohan’, 20, ‘M’, 2000)

try:

# Execute the SQL command
cursor.execute(sql)

# Commit your changes in the database
db.commit()

except:

# Rollback in case there is any error
db.rollback()

# disconnect from server

db.close()
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Oygeo 4 |y Byiol)ly awiled weo Lauis ol )3 @S Cuwl o )3 031 23 31 650 Gy 2 IS &S5
20iS Jlwyl execute o 4 padiue

user_id = "test123"

password = "password"

con.execute(‘insert into Login values("%s", "%s")" % \
(user_id, password))

(READ) I 831> gailgs Olilec
S oo Sy pawlind 1 |y Gaude Slelbl Inazie READ Slilac

158 Query i 3yg0 S 831 Cuwlgyd Cag> ol 1 oled e wummliny & JLail sy jl uy
Al 0aub ausi jghhie ued Sy jui fetchall() g fetchone() aio go

13 |y o b 3)gS) S5 Lgis cCuwl oy ol pawl 3l &S jgb glod dio ol fetchone() e
231> sy dcgaze e jl Sasy yow jol> die gblg )3 .28 Loy zgy>
51 03laiwl b 02idd aswgi a5 wile) .ulai b wild)S5l |y (SyisS >gy> result set)
Sl ybuw degaze) result set S8zl Sy (2gy5 338 o SyigS pulind 5l cursor
Al o (02D

Ao pl IS dSlg guwlidjl ) Hlade iz glojed Cuwl )36 )l> Jie fetchall() o
S o walijl |y result set CSl b 001> Saylouw degazo )3 39290 Slaybuw wolai
31 Byl 8L Gyguo Gl 53 (il dads Zlydil punlins 1 WS Wy 51 oSy Sl
Dgad o iiSlg result set Sl

wd iy dasi g Cuwl (read-only) wiailgs bas attribute Sy ledl ol :rowcount o

1358 il |y 26y 18 execute() dio il uxi oS

JUo
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income 1 lade aS EMPLOYEE Jga> jl Iy guwliud jd 39290 s ybuw (woled ) procedure

:3010)3 Lojl 6)igS gy ulgic 4 |y Adl Lo 1000 51 iy ol

#!/usr/bin/python

import MySQLdb

# Open database connection

db = MySQLdb.connect("localhost","“testuser”,"test123","TESTDB" )
# prepare a cursor object using cursor() method

cursor = db.cursor()

# Prepare SQL query to INSERT a record into the database.
sql = "SELECT * FROM EMPLOYEE \

WHERE INCOME > '%d"" % (1000)

try:

# Execute the SQL command

cursor.execute(sql)

# Fetch all the rows in a list of lists.

results = cursor.fetchall()

for row in results:

fname = row[0]

Iname = row[1]

age = row|2]

sex = row[3]

income = row[4]

# Now print fetched result

print "fname=%s,Iname=%s,age=%d,sex=%s,income=%d" % \
(fname, Iname, age, sex, income )

except:

print "Error: unable to fecth data"

# disconnect from server

db.close()

0 7 . :
220DYS oy 1 w9y

fname=Mac, Iname=Mohan, age=20, sex=M, income=2000

& 031> dlwy jgp 9 UPDATE Sldec
ol 33 29290 pouw iz b Sy g s b2l punlins gy 4 UPDATE Sllec oS (ilej
gl o wilw) jop 1> sy 23b b guulns

ol SEX alus jladie aS (uldd)seS) weolad (uiS Lo s Lie 31 )3 oS IS asbs ¢ procedure
Ul).bo <¥] |_) LQ.\).O wwolei AGE .\.LLO J|.L{Lo nd_)l? .Jl.bo J)..US aY-) U\lLuJJ )9 |J .LquJ wo ‘M a

2303 oo ginlisl Jlw Sy
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#!/usr/bin/python

import MySQLdb

# Open database connection

db = MySQLdb.connect("localhost","testuser”,"test123","TESTDB" )
# prepare a cursor object using cursor() method
cursor = db.cursor()

# Prepare SQL query to UPDATE required records
sql = "UPDATE EMPLOYEE SET AGE = AGE + 1
WHERE SEX = '%c™ % (‘M)

try:

# Execute the SQL command

cursor.execute(sql)

# Commit your changes in the database
db.commit()

except:

# Rollback in case there is any error

db.rollback()

# disconnect from server

db.close()

u.u.ULU) _)l .)JQSJ 03> g DELETE Oldac
S i 3yg0 guulnd jl3)gS) Az b Su bl pjV oS dgi o 030iwl (wiloj DELETE Oldec
oo 20 51 iy 1 5T AGE alus )laie aS EMPLOYEE Jga> sla)sS) wolai jols> 38 .aigad

:led o Wi 1y 2l
Jlo

#!/usr/bin/python

import MySQLdb

# Open database connection

db = MySQLdb.connect("localhost","testuser"”,"test123","TESTDB" )
# prepare a cursor object using cursor() method

cursor = db.cursor()

# Prepare SQL query to DELETE required records

sql = "DELETE FROM EMPLOYEE WHERE AGE > '%d" % (20)
try:

# Execute the SQL command

cursor.execute(sql)

# Commit your changes in the database

db.commit()

except:

# Rollback in case there is any error

db.rollback()
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# disconnect from server
db.close()

(Transactions) guulid Sg) p GiiShy syl
Jil 5505 )l g pllw Cusibg @ Hlul Cusuog SO jl ) gunlind & Cul pjuilse Sy Giuisly

b gt wo ol Cuddgo U ol S dad b S Cuwl d)giws jl Gl dcgozo SiuiShi a2 ww
gy uead plzil plaSzun
bl e Sgyme LSiug Hlez bl Sl
b 3o wo b2l 2sy Sy Oyg0 4 g WolS b Sl :(zud b ded b Jol) Atomicity o
2] (o 8 Ladl zud
91l Cusiag 3l 01y 0BGl Al Sl S5 ()l 9 WS2)LSy Juol) Consistency o
A0 JBil %00 lal g posie e dussg 4 posiie
Lol olojad job 4 a5 uld JiuiSly 48 1S o Juols glisabl :(lgjil Juol)Isolation e
295 @ g lajil )3 S5 Lg% 1138 rad il punlind Ciolaw g 3938y gy 3 Nigs Lo
g o b2l dlBlas
hol &) 9 < walgd Oygeo @ GiiShyi S @S ilej :(syBaile 9 bl Juol) Durability e
wilgSl b3 5120 i 81 > Dgs adlgs LY 9 )Baile oLyl (commit) s

BY¥vi]

i Jug> wuiyi @ |y rollback U commit aie g Guwlind Cupude g wwyiwd Rulgi g DB API 2.0
A2 wo dilyl GiiShi 51 Jus Cusubg 4 ol wildySil g piiShy walgd

JUo

iy o |y dalie (Jlio yuj 3o .yl wulivdl GiiShy sylw osly s 892 b Loi> Jus jl

# Prepare SQL query to DELETE required records
sql = "DELETE FROM EMPLOYEE WHERE AGE > '%d" % (20)

try:
# Execute the SQL command

73505 - a3 4k 651 SO - s Sl in - Sdo UL 315 Y - ek el - 0l e 1 ol sal 0l

88146323 - 88446780 - 88146330



201

cursor.execute(sql)

# Commit your changes in the database
db.commit()

except:

# Rollback in case there is any error
db.rollback()

wilgi i g Commit Sldec
U)o 4 ly 393 Olhusi gwoled L &S S e glel Juwlind 4 &S duwl ildee Commit

)l 3959 wWlis Cumsg 4 Lisil ool 1500 ol plzl 3l gy g 835 Sl uled
) we s db SSl gy ) commit() die dS AuiS Lo d0aaLie |y ¢l 0dkw aS aSi 415 o

db.commit()

wlid Cususg 4 cuidil g ROLLBACK Sldac
plxil 1 Jub Cusudg 4y ganlind duilgd o gyl JolS Cybsy saud Cud Slusi j1 S|
wilg3lys db cSzul gy i |y rollback() sie Cuwl (SIS jeliio gl Sly .uil3)Sl GiiSly
A lad

db.rollback()

(close() o) yuulud a4 JLail ghhs
wlei ilg3yd ) Uyguo 4 |y close() dio Cuwl S8 Guwlind 4 JLadl iy ig>

db.close()
olzil sla Sl wwolod Uyguo ol 3o Wgud iy close() dio wilg>hs b puuliny 4 Jladl 3|
Aigid oo wil)Sil Wb Cusisg 4 DB buwgi «oulgi o 4 o1

EYI-CWTRVAVY
oS )3 JBibl g $pol)S b 4l lbs 5l Sy .0idd wo ) walike Jolge il i alas
connection ) Jlail j> Cuisge pde 5l 31 5503 Sy R ww 3 0 [ol SQL jgiwd
b g 02 plzil MolS b Mus oS 5)giwd gy i fetch dio ilg3lye Jud 4 o Sy g (failure
sl o @ladl oa0)S g2l
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alas gl bl oaud iy ymi wgjle 1 33 Wl S 3iS e oMl Uas $alasi DB AP

2301 00w S pj Jgid=> )d (exceptions)

Uos Z

StandardError jl Cuul p)V g o )ILo Wijz salas sly
Warning

-LULQ-' OH u_)l
StandardError gullS jl 1U .Ubs 8y y=i g j9duo iy aly ywllS
Error .
3_9-“’ (S)J UJl
DB o 2 gD 395 4 g gl Jgile 3 &S lalbs sly
InterfaceError _
DatabaseError il D9 o palo a2 e 2) oauliny )3 &S wbslbs sy
Dgi Sy Oyl Error GulS
DataError 13 Y9290 Salbs @ oS DatabaseError jl sau sy &yl ywllS

AiS o o)Ll L 230>

&b yai wulalas 4 «S DatabaseError jl oaub sy Oyl GwllS
OperationalError J)iS jl Vgame oS oyl .2iS o o)Ll guwlind 4 JLadl
.Cuwl g,yl5 Python scripter
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s g )liw sl «S DatabaseError jl sau sy Oyl GullS
(referential integrity) wel>)l Cusol> Juol 4 ol jd oS o
o) 3S b (unique) Sy sl 08 jgzed Gunlins
Al 0aub J)lg daln] (foreign key constraint)

IntegrityError

Jojlo w5 slalbas 4y 45 DatabaseError jl o sy &)l gullS

InternalError
Ml oylil cursor jogs Jld g 2929 pac gozad Luulid

Hhi wlbs a4 oS DatabaseError jl sau sy Syl JwlS
ProgrammingError woliy a4 bgyye g alisld o)Ll gz Sly jlrope puwl wlil
Al e g g

aS D9 o 0)) lauo ilej ¢S DatabaseError jl giiw GullS

NotSupportedError s ined cuilisidy (0 wile3ly bl

18 Cuwl 05V Lol .3iS S e |y S ol (eolad Sl teo boud Syl ol sy Sy ySawl
5 wilwiiy ool MySQLdb oS aplei Juols glisebl I exception gl jl o138 j& o3y ) 5l

.)_)') |_) LQ UT

Python ) ;s socket Jgjlo b aSuiby Cuzi ugi doliy
(network programming

adoaw ) .2 v dlyl (network service) aSwd i S guwgyw U Gwyiwd zbuw 93 ool
Al b Gwyilwd Jole alww )d socket (uluiiny ¢ 3lw s Cubls 4 ailgd v Gub
S Jlail s JSigy shy |y 030> Guygyw g 03yS Jagyw U aad wo 0l Lo 4y oS

S $jlw 0dly (connectionless) Jladl Julsyue g (connection-oriented)
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s JSTgp 4 VU adouw Guyiwd a5 3y by GllS el b adow Guyiwd i 0glle
gl wo palys [y HTTP .FTP yubsi oinsSulyl abouw ol aSwis

.Socket Programming .aSuds G ugd doliy )d pggeo By Wy 2 i 4 jols dixue

D)y e

Socket pgg90 2 fib
wo B UgSiw il ddyb g3 (Wbl)l JUS Sy )d 39290 sla endpoint gslg )> b Socket

Jhiuwe S 0Biwd o Aiylyd Guaiz U g aolg 0Biwd 3o Aiglys 93 o ialyd Sy yiuwy 0 Aiilg
diaud g kernel 0By 1 .okl aidl 831 Joli )38 b calize ulislyes bl g o)l5 5o

9 ouSalyl 080y 51 .l wo bli)l g 831> Jsli wulgs © abidi byo socket Jole plaw
920 joxo g ool ol ay aS Ll s awlis g )3 huogi Sy socket (S Cuxi S doliy

9 (IP) 0w uydl 1 buuS)yi Socket .3guis o dlaals B o |y aSuis 51/ 50 03y gailgs

il e (port number) o) uyol

olgd wo B gl 6 daz jl &S aiil o Sjlw 03ly LB byl sy JUIS glgil gy 1 b ESguw
wolbais! sy JulS socket s dilyls .3)S o)Ll ... oy1¢ g UDP . TCP .Unix domain socket «
glail 305 aS generic ggi jl sla Interface .(Jgazo sl 8315 JEiI i sgle aS a2 wwo dil)

alad o T e AR o )lyE iy Dy opue o JWALT Slilec

g Wbl 1 oB5le b cuwl @3V 1ol b )l 9 CSguw psgin S)d sy

ojlg ]

oo )l)S oLkl 3)s0 JWIl pjuilse ylgic 4 &S uld JSigy 6)'9;55
ol - (038 o Oyguo 1 gl wlwl 3 aSuis yiuw 5o 03> Jlaiil)syS
. 0y1& g PF_X25 .PF_UNIX .PF_INET .AF_INET s2ad ilsi yolie

domain

73505 - a3 4k 651 SO - s Sl in - Sdo UL 315 Y - ek el - 0l e 1 ol sal 0l

88146323 - 88446780 - 88146330



205

gl Ded e )ly8y endpoint g &S WilblW)l god 3 Sl Oyle
connection-oriented sl JSigy slp ) SOCK_STREAM Vgoaso
type S 0jg |y SOCK_DGRAM g (Ulelbl Jyg=i S 030 (oudi g pol)
) b 031> Jug=i «S VU Gejw b ol ju€) connectionless sy JSigy
D9l o Jold (AS (od reudi

protocol C1g2 WLE pogie gl g ine palaii 0 gy 1 D)0 Ui b
29) v ) type g domain Sy U3 STy jl 550D €90 b0

] Swdy syl pawl g dwlih

IP uydl .(hostname) 830> G g w awl AilgT (oo oS iy Sy o

abidi g3 in&i sl U (6 ojg IP guydl) IPV6 juydl 4 & s

Al
Jeyname |y INADDR_BROADCAST w3l ¢S "<broadcast>" iy Sy
L3S o iy =i |y INADDR_ANY oS jao Jeb U didiy Sy e
Sy Wyo a5 hostname 4 01 831> yolaisl o dae Sy o
Kl b QTJ) Al
D) e o ) Oygy diz b Sy @S Guld TS g 020 Gugyw j»
port aildyy Sy bl Fixnum Oygy 6 0)lauid Ailgi Lo ygd - ADD Lo u”sg

Al U 9w ‘o.uul L D S O_)Lo.ib S O.UJ')).U)

Socket Jgjlo
Jwlai (ilgal)s |y socket Jgjlo jd socket.socket() gili Cuwl o)V Socket Sy bl jgloio w

bl o ) Dy 4 ol WIS Hgiwd g uSiliw @S

s = socket.socket (socket_family, socket_type, protocol=0)
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FS o dad Lo 1) Layiol)ly ol I Suy z b 1) 52

L AF_UNIX 1ilgi (o i 031> zuwogi YU jd a5 jgb lad yiel)ly ol :socket_family e
.ol AF_INET

.ol SOCK_DGRAM L g SOCK_STREAM U ailgd o ol ol :socket_type o

Do o il 0 Sg) 1 Y2y Uiy D90 4 g 8391 §)LES! ylebly pul :protocol e

03U yugyw Crow S doliy 103V Rulgd jl 3Lkl b duilgi (o «socket Sl iy y=i jl gay
) sobio gal sl pY Rilsi Cuud) 315 Jolaz aplai e |y 385 S 020pS pugyw ow g
IS o LO)Ro

U gyw Couw 4 bgiye 4 i) Server Socket Methods
(socket Jgjlo jl s i)

Ao T

Oygd puydl Cad> 1820d) Gy gyw panl b hostname) Lwysl aie ol

.bind )
"’ S o Juog adyb 93 Uyguo 4 socket 4 |y (port number pairly
: w0 Gjlail sly g pusis TCP ay (Listener) saidshs yigS Sy dio ol
s.listen() ) g _
a4 e il 8lg )d .S
J ) I H ..I - I . - . |
s.accept() whlie 4 g dp3y e ) 0300y gyw 4 JLail Suwlgs)d e

AS o wdyRe joyw ) Glzo bL)l
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03338 L gyw Crow 4 bgsye socket Jgjlo slaraio

Ao I

s.connect() S e jlail oly TCP yulwl Iy & daidy yugyw 4 JLadl die ol

socket Jgjlo IS sladaie

Ao Zri
s.recv() S o b [y TCP play die ol
s.send() QS o Jluyl |y TCP play pols die
s.recvfrom() S e 18l [y UDP plsy u)ls aio
s.sendto() S o Jluyl 1y UDP plsy die ol
s.close() D o |y socket aio ol

socket.gethostname() 2i13)8 Loyt w29y 30 |y (hostname) saidd Guygyw ol
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iy il 0ol / 03ddd pugyw yi 4 bgiye Ll pligl
(writing server) 230> jwgyw 4 bgiyo

socket Jgjlo jd 03ub Sjlw dguusS socket gili iygyw Croww 4 bgiye yisy Sjlw 0dly Tig>
&ilgi 1500 (Sl gl  dbunlg @ Gugw o0 jlw Lo socket Szl S 1l g 83)S ilg3hs 1y

.o4j ue o socket s 22idd Jwgyw jlail oy g puddis Sug> Iy o)V

0wy )3 395 pwigyw Sl port Su y3)S Lo Cig> |y bind(hostname, port) xis Jl>

Sulai (ilgslhs 02idy pugrw b gljse

Blso bli)l oo Cig> (socket s vaud dislw cSzl) s CSzl gy 4 1) accept() o o gugw
0853 JuydT b port a4y 815y s gyw a5 S Lo Juo dio Gul .S o wilg3hd jepw guiile @y
03038 mgyw ol JLail )Kiliu «S |y connection CiSxyl Lslsis g g Judio (0dud gusi
DY ey gy ) Juwl (LWwlS)

#1/usr/bin/python # This is server.py file

import socket # Import socket module

s = socket.socket() # Create a socket object

host = socket.gethostname() # Get local machine name

port = 12345 # Reserve a port for your service.

s.bind((host, port)) # Bind to the port

s.listen(5) # Now wait for client connection.

while True:

¢, addr = s.accept() # Establish connection with client.

print 'Got connection from', addr

c.send('Thank you for connecting’)
c.close() # Close the connection

ooy b Gildig / 03iy8 puwigrw 4 bgiye yity sjlw edly
(Client) 535y8
Oyey 4 JLail & prungi v 030y s gyw Croww 0dkw uiuSalyl S igbjgel 3l Gy gl 9o
gl bo palys 1y (0202 Gy gyw) ugyw oKiwd 912345 uso
Jajlo 5l dbgiye 21l s dauwly 4 socket s 0yS Guygyw b CUNS Sy ailgi e i)
.3)S 3l socket
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s&iw>) hostname « TCP JSigy gwlwl p Jlail &y socket.connect(hosname, port ) Jie
omile gl gulwl e gyl A0S Gw jU (port & o)leuis yulwl y dbgiye S 030D Jwgw

.\J'AJ wo _)l_).-O._H adld J)LU u@: |_) dLaQJ' l_JJsJ UJJJ.\TS Joyw

33 Cuwl 3V agilgsy 10 sl Szl plw 3iibs |y ol OleMbl auilgi ww socket 535S 53U jl gy

213 o 2eils |y Jhail g diuy |y SSguw LY

03l CigllS Sy @8lg )3 g 0338 Luwigyw @ bgiye Gty S Lo 038 Lk a5 jeb glad IS
3 3yg0 S 8315 Lolad 0l Juog dbgiye 885 8ylad g 02D Laugyw oKiwd 4 S Cuwl
JLail g diauy |y CiSgaw s Sl gy 1 close() gl wilg>ld b Culgi )3 g ailgs> Lo socket )l Iy

AD) o il I_)

#1/usr/bin/python # This is client.py file

import socket # Import socket module

s = socket.socket() # Create a socket object

host = socket.gethostname() # Get local machine name
port = 12345 # Reserve a port for your service.

s.connect((host, port))
print s.recv(1024)
s.close # Close the socket when done

client.py Juld guuw g [yl diaoj ya 3o Iy y2j server.py Ll oLl 29y ¢ sadline Jg> Jbb
S ol 1) 03y U

# Following would start a server in background.

$ python server.py &

# Once server is started run client as follows:
$ python client.py

. Z . :
22610)S o ) ) gy

Got connection from ("127.0.0.1", 48437)
Thank you for connecting
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0 Lo |) dSuls iz Guiigd dolipy S dine) )3 0sly 31)Bx 9 age S Jgjle il il 345 )0

JSigy

HTTP

NNTP

FTP

SMTP

POP3

IMAP4

odlaiwl 3yg0 9 23)8

Web pages

SleMbl Jlw)l JSigp/wg i sy guiusSayl slp)
(SMS gy ou

(S5 sy 09)S 4 Guwyiwd JSTgy)

File transfers

(Jubs Jlaiil)

Sending email

(daaal Jluy)

Fetching email

(Jaol isSlg)

Fetching email

(Jaoul isSlg)

S OJl.mi'l
l_J_ bng.)
)9

80

19

20

25

110

143

Jajle
osl

httplib,
urllib,
xmlirpclib

nntplib

ftplib,
urllib

smtplib

poplib

imaplib
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Command lines
Telnet 23 telnetlib

(9> b|_) Joyw U Jladl > Ul.o_).o bs L 0_)-"-“)

Document transfers
Gopher 70
Aw g Jbb Jlw)l

gopherlib,
urllib

o5ily b SMTP JSiayy @iy 31 Jaal Jlu

JSgp S (Jaeul JWil g JLuwyl JSSgy) SMPT jLaisl 4 L Simple Mail Transfer Protocol
wo o |y daoal S 800 Saugrw gw ol (routing) > guydl g Juedl Jlwyl oS Cuwl
S

Olelbl sgl> CSaul Sy @S 38 v H8 020D aswgi )izl j> smitplib el 4 (WJgjle ysil
dguusS Uygo 4 dg3 ) |y (client session object § )8 )8 & awul> SleMbl ) session

Sl & aolip) listener daemon aS (gl s&iwd & @y daoyl JLwyl Sl ol 31 olgd o g @il
Jsd ol gy 32 ESMTP | SMTP (308 o Cadld digo) guw 33 g 031> eSS dlas) 4 oS

Dgei 03 laiwl «Cuwl

)hd aalaiwl 3yge Jsedl Jluwyl Cig> 1 sasy aS s5kw SMTP Sl Sy sl S 092 i) o
23S o 02 lie 1) 08 o

import smtplib

smtpObj = smtplib.SMTP( [host [, port [, local_hostname]]] )

S Lo 0L |_) VU JS anbs 3D 02l u|9.LC LSLQ_).LQL)LIJ' uSJ_).Q )_)J_JIS S ) )
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Loy SMTP 5 030 puygyw glgde 4y aS Cuwl iwld b gljse gled 6)l> yiolyl : host
Sl 1380 ailgi Lo Lauds (394 o [yl ol gy 1 Lot SMTP server) 3iS (o Girdi syl
51 83laiwl .amloi pudrii tahlildadeh.com ;gzed diold puwl U gLjse IP Guyal |y yiolyly

Lol sylisl ologSyT ol

oo i 88y s 0yleis by Cyey S Cuwl 03V 1 Jgl ologd)l L d)ladie Ciyguo 43 sport
Al o 25 Ygaso Oygy ol G 0)laud a8 wo GngS ol 4 SMPT Server aS Jylad

(o yiguolS) (o ol&iw> S9) M ey SMPT Server azili> :local_hostname

VT B _,l_).o localhost |_) _).Lol_)l.l UJI _)|.LQ.4° Cuwl u.olS J)guo UTJQ ;.\.uJIJ JISLO 9 _).Q.Lu.l.o

)8 ol 5l eolaiwl b 022 dswgi el S sendmail ol a4y 034 dusi Saio SMPT S8zl o

C.LéL_J_J.) 5J9)9 ).LO'JLJ dw .JS )9 0 pU Ao ..Lil.w) [€V-) pL>J| Y] |J _)bJ J)go ‘OLYJJ .JL»JJ' t_JLJ.Lo.C

bl e ) 2l 4 dS S oo

el s 02iS Jluyl Gyl s 8a5)layyd ¢l iy jlade Sy :sender

Al oo e s 030S Cvl)d W yaie Supd S L dildy jl wiw receivers

RFC clgs g Olbazuite gulwl 03 () Cioyd g didly Uyguo 4 pliy Sy :message
>

JUo

#!/usr/bin/python

import smtplib

sender = ‘from@fromdomain.com’

receivers = ['‘to@todomain.com’]

message = """From: From Person <from@fromdomain.com>
To: To Person <to@todomain.com>

Subject: SMTP e-mail test

This is a test e-mail message.

try:

smtpObj = smtplib.SMTP('localhost’)
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smtpObj.sendmail(sender, receivers, message)
print "Successfully sent email”
except SMTPException:
print "Error: unable to send email”

29 olad 9 1358 253 Ll dw GinieS 9 message ysio J313 83kw dueul Sy )l> Gayed )
9 To .From wuiyi 4y jad dw «Jueyl 3 25l 000 (@) Cieyd auzo gy 4 )ad iy o S
) 2l o a2 pley © diay 3l Mduw b3 6 duwg 4 g a jl JsSpg © dluwg 4 oS Subject

(Ogyw ¢ daid> ywgyw) SMPT Server a4 smtpObj )l sxlaiwl U bl «Juesl Jlwyl jgboio @
ol g 83)S (ilgslys |y sendmail dio Guw g gud Juog (local) (dxo 8Biwd gy 1 yiiuo
393 U315 gl g o35 42)31) anlad Jluyl i (ul @ yishl glgie aly Lado yu)dl g pys yuydl
wwad 038wl Jaoyl route b (> Gw)dl Sl dined yylade gl 51 Jio gal b o 0268 Jaoyl

(294

2l 9 cuai Lo (local) louts s&iws gy 1 aS SMPT Server I Jaoyl Jlwyl sl Lo azilic
SMPT jg,w S 4y smtplib client 3l o3laiwl b asilgi s Oyguo gl 33 siS tai 03 aiwl 02
mail SlelMbl g OS> Jaayl s s3> &yl Cuwl pjV jgbio (il Sl gl Juoie 92 ol
D )50 ) Oygeo au ly B ol 0 Leud g il 801 18 Laud jlisl o |y saidd >g)> server
3 &S aglai s3laiwl Yahoo g Hotmail jgzad 03bel guygyw Sy jl Jaedl Jlwyl sl aSiyl 56

L Slelbl ol 4 Sl Sygeo ol

smtplib.SMTP(‘mail.your-domain.com’, 25)

Python ;| sslaiwl U HTML &yg0 & Jras!l Julo JLluw,l
Slgize woled aiS o Jlwyl Python jl a3laiwl b 1) wile pluy Sy 020D dsuwgi @S wiloj

3 ) HTML sl &5 )31 s 5500 Oyl a4y gad o 4isyS 3150 50 03blw o glgic 4y Julb
HTML sla K g o0 031 ginlod 03lw gio Oyguo a4y Jabb Slgize ad 3 il iio pliy
aswgi Wizl ) |y wilSel gisly digad (o D Cuoyd HTML 5138 dilin b yolyS gwlwl
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wsSlg Jubd Sy Uygo @ |y HTML el S glgd o OTLS dbouulg 44 a5 3D (w S 23D
S Jlwyl HTML

&S 5yiShS degazo g lgizo §gi ((Mime version) Juls £gi olgd o «aoal Su Jlwyl pKixs a4y

JUbo

#!/usr/bin/python

import smtplib

message = """From: From Person <from@fromdomain.com>
To: To Person <to@todomain.com>

MIME-Version: 1.0

Content-type: text/html

Subject: SMTP HTML e-mail test

This is an e-mail message to be sent in HTML format
<b>This is HTML message.</b>

<h1>This is headline.</h1>

try:

smtpObj = smtplib.SMTP('localhost')
smtpObj.sendmail(sender, receivers, message)

print "Successfully sent email"

except SMTPException:

print "Error: unable to send email”

g lgize Gladl cublils jlw 83ly) Jrasl U olpad lgize Jluw)
(Attachment
My |y Content-type jad )lade Cuwl pjV Jolike Slgixe b Jaeyl Jlw)l Cug>
boundaries > |y (attachment) w3lall Slgize g gie (ol jl guy -3add )48 multipart/mixed
S el s

30 Ml sy ul &S S 2)d 38 pazis dde KU g (pud) 0y b g3 (boundary way ysi sy
Jigy HSilin @S auiS w 20 walgi boundary S Guw g jalb play yisa b Juedl © 4y

Dol @i 0y 3> 93 4y b g 031 Jeul il
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oe) 9 einyed)l slise i pack("m") gl s dawg 4y (Jluyl 1 Jub b sad Glall sy Jyls
g 8)Kije) base64 ;1358

JUe

23940 oo Jluyl Jaoul b olyad w8lall slgize olgic 4 /tmp/test.txt Juls o5 Jlio 5

#!/usr/bin/python
import smtplib
import base64

filename = "/tmp/test.txt"

# Read a file and encode it into base64 format

fo = open(filename, "rb")

filecontent = fo.read()

encodedcontent = base64.b64encode(filecontent) # base64
sender = 'webmaster@tutorialpoint.com'
reciever = ‘amrood.admin@gmail.com'

marker = "AUNIQUEMARKER"

body ="""

This is a test email to send an attachement.

# Define the main headers.

partl = """From: From Person <me@fromdomain.net>
To: To Person <amrood.admin@gmail.com>
Subject: Sending Attachement

MIME-Version: 1.0

Content-Type: multipart/mixed; boundary=%s
--%s

""" 9% (marker, marker)

# Define the message action

part2 = """Content-Type: text/plain
Content-Transfer-Encoding:8bit

%s

--%s

""" % (body,marker)

# Define the attachment section

part3 = """Content-Type: multipart/mixed; name=\"%s\"
Content-Transfer-Encoding:base64
Content-Disposition: attachment; filename=%s
%s

--%s--

" %(filename, filename, encodedcontent, marker)
message = partl + part2 + part3

try:

smtpObj = smtplib.SMTP('localhost')
smtpObj.sendmail(sender, reciever, message)
print "Successfully sent email”
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except Exception:
print "Error: unable to send email"

05l ol b glejed iy 9 Silee ungi doliy

(multithreaded programming)

Sblie &S Cuwl a5l gl 3o woliy iz glojed shol s diie 4 thread (uaiz> glojed sl

b Jwy aly p)

wilwSy data space g o2l )=l (process) ailyd b 8515y Sy yiuw yd oS thread (piiz o
Syigy Jols 53500 g aidliS Sl 4 ;%5380 b yigy |y 1 031 aiilgd o «iyld 1y
2013 515 e slaaiglys 53 by thread gl 45 wilej 1 s (2ibl dibls
memory g )l w g o 03woli jui Suw sldaighd U 0jlay ol S a thread o
Dbl o ) diuj oS g ALl (wSlg ALl 4 Cuwi $)ieS overhead
Sa ool Hoogle ) gLl ¢ abdi Sy g ol Wlgi b cuiyi Sojlel s abdi Sy thread ja

JB )3 6,5 (context) jiuwy SIS )d doliy S o yosuite sy aS yyly instruction pointer
Lwl 03wy Hgiwd Shyzl dbdi g d>yo plaS 4 g dgs Iyl

.3)S (pre-empt) adgio U Jixe |y thread lgi o o
Galei Sl a4 CiSgo jeb @ dilud Jlws W thread (305 oS (Jl> yo |y thread glgi o o

g4 e 3l 3 yielding glgie G 18 gal j1.3)g])

33> thread slyzl g sjlail oly

wilg3lys 1y 00 dguusS thread Jgjlo J3Id @S juj dio wiwuls (3ya> thread S jlel Cug>

thread.start_new_thread ( function, args[, kwargs] )
sl thread uSgid g jodisg louzxo 93 30 53 ) 9 &1 jw Yoy 4 Wuilei e Ao (il & dlawg 4

Auled Dl 33>
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yiohy U Iy function Lsleie aS 3gus wo jLET 2ijy6 thread g aiiljl alolbly i 3yge Jio

Al v 4eils thread auwy ww return 4 function aS (iloj .Jj ww lduo args

ly U audlgs o )31 .Cuwl (tuple) B logd)l 1 (uliniz s dcgazo args yiohl (&l gl 5o
olosS)l S5 kwargs .auiS Jlw)l yishl gleic a4 (U5 tuple S (il i [uo HlogS)l g

Sl Sylis! ol 1 ealaiwl g 0391 1 8jlgaudS ;1 oauiy JuSuin dictionary g

Example

#!/usr/bin/python

import thread

import time

# Define a function for the thread

def print_time( threadName, delay):

count = 0

while count < 5:

time.sleep(delay)

count +=1

print "%s: %s" % ( threadName, time.ctime(time.time()) )
# Create two threads as follows

try:

thread.start_new_thread( print_time, ("Thread-1", 2, ))
thread.start_new_thread( print_time, ("Thread-2", 4, ))
except:

print "Error: unable to start thread"

while 1:

pass

HEC Vg

Thread-1: Thu Jan 22 15:42:17 2009
Thread-1: Thu Jan 22 15:42:19 2009
Thread-2: Thu Jan 22 15:42:19 2009
Thread-1: Thu Jan 22 15:42:21 2009
Thread-2: Thu Jan 22 15:42:23 2009
Thread-1: Thu Jan 22 15:42:23 2009
Thread-1: Thu Jan 22 15:42:25 2009
Thread-2: Thu Jan 22 15:42:27 2009
Thread-2: Thu Jan 22 15:42:31 2009
Thread-2: Thu Jan 22 15:42:35 2009
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thread Jgjlo jl (low-level threading) gub abuw Sjlae Jinjloy Sl 4 dgus o auogi 423
Silge gl woly 1z Jojlo U auwline )3 ysujo Jojlo 929 il b wle odlaiuwl
Ll Hdye5 $yieS b s Cubils jl (threading module)

Threading Jgjlo
Suld aub &lyl Python glj 2.4 Giulpg b olped Silge vuugi doliy Sl oS )ini> Jgjlo
aoliy Uizl j3 W thread g Gilgo Gjloyy il 638 03 Cag> VL alouw g il sla

S HhS gwed

u@:_,f.u Sh g g e dlasi «(thread) (s Jgjlo gulgi olad y 0g)Me threading Jgjlo

A2 o dlyl Silge uugi doliy pogio Bilw oLy

) diiwd ol Jl> 5o ¢ Jlws «S thread sld SSl slasi :threading.activeCount() e
Aulod o wild)S5L

D)8 oy b2gys pleic @ |y ©)l> thread :threading.currentThread() o

A0S ojl |y dilwd Jles ;giS| ad oS thread sla S8zl wolad jl iy @

) Sjlge g1y g threading aS 3¢ o Jolivs |y Thread wllS 03y ol Jgjle (i 3 0glle
ZU A G )8 030 asuwgi Uil jd Thread GulS oS aS (e .S Lo Sjlw o3l

Iiﬁh.wp_Hj

Al wwo thread sly>l g950 s abdi § entry point g8lg )0 $)l> 3o irun() o
S oo Iyl g wjladl oly run() g dlg>lys b Iy thread :start() o

Al 435 Wy thread U aile o yAiie join() Ais :join([time]) e

315 b Cuwl ol J> 50 jein thread S Ll 3iS (o wwyp o> dio tisAlive() o
S o walijb |y thread CS=l awl 6)l> 2io :getName() o

AiS (o dY)lads |y thread puwl Aie (il :setName() o
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Threading Jgjle ;| Thread 31> Sl sl
swlei JUid |y 5 J=lye Cuwl 818 ithreading Jgjlo jl 3ua> thread Sy il 03l jglaio 4

(348 Sy Syl o 51) dwled Syl Thread GulS 1 Gisise yulS Sy @

wlai (override) L gijl (pulS @y yidw sl HlogS)l G155 Cag> |y _init_(self [args]) Jio e

4> )2l pKid @ thread oS suiS yasuite ol s 4y 3 g Sjlw o3ly |y run(self [args]) dio oLl )> o
A el |y (ililec

wilg3ho b puw g 838 dlaal ol 3l digai Sy Auilgi o Thread jl (p &) Giiiso GulS Sl jl gy o
Aj e s 1y run() aie Lilsiio oS awled jEl 505 o 0jlapjuy b thread S start() Jio

Jlo

#!/usr/bin/python

import threading

import time

exitFlag = 0

class myThread (threading.Thread):

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

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:

threadName.exit()

time.sleep(delay)

print "%s: %s" % (threadName, time.ctime(time.time()))
counter -=1

# Create new threads

thread1 = myThread(1, "Thread-1", 1)
thread2 = myThread(2, "Thread-2", 2)

# Start new Threads

thread1.start()

thread2.start()

print "Exiting Main Thread"
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g1 g 1) U)go U (>gyS g Lo A8 ol 4y Ggb IS oS Lilo)

Starting Thread-1

Starting Thread-2

Exiting Main Thread

Thread-1: Thu Mar 21 09:10:03 2013
Thread-1: Thu Mar 21 09:10:04 2013
Thread-2: Thu Mar 21 09:10:04 2013
Thread-1: Thu Mar 21 09:10:05 2013
Thread-1: Thu Mar 21 09:10:06 2013
Thread-2: Thu Mar 21 09:10:06 2013
Thread-1: Thu Mar 21 09:10:07 2013
Exiting Thread-1

Thread-2: Thu Mar 21 09:10:08 2013
Thread-2: Thu Mar 21 09:10:10 2013
Thread-2: Thu Mar 21 09:10:12 2013
Exiting Thread-2

> thread ¢jlw lojod
obwl jlw 83l Cubils b Jas Jlocl pjuilse S5 1eu3)S oylisl ol aw VL 53 &S threading Jgjlo

ol szl g s thread Gisly a4 glgi b ol & douwlg 4 a5 A8 Lw 15 d2idY dswgi jLisl 5o
aS dgus (ilg3ld Lock() dio Cuwl 818 a> Jas Jlacl g cuslw Sigo sl Sialoa |) 1y
ylod o il3)350 |y lock S8zl 51 33> s diged L2gy> )d

thread Cuy o b S 5 ) Cubl ol dock 3> (CJS.?.gT) S diged )l acquire(blocking) Jio
0Jid) dsuwgi blocking )izl yisl)l s douuly 4 .28 )2l (Sjlge) ylojed jeb ai ly by ol Iy
38 Cuway ly 5 b dgas Jlacl thread gy 1 Jab Ll aSiyl J,iiS dgs adlgs o1

9 11 2o, Jlocl thread g i lock b Jas jS1 .00k 0 ply blocking yishyl jlads oS (ilo)
(block) >gaue thread il s anddii 1 $g) blocking a8 (wolKiad 3358 oy 0 b i 3|
g i1 lock b aile o Ao g 0auis

M odd Jlacl Jas U lock gy o 83)¢5 13uo lock 33> & digei jl release() dio oS wilo)

g o AT 0yl 8339, 8 500 oS thread g,

#l/usr/bin/python
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import threading

import time

class myThread (threading.Thread):

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

self.threadID = threadID

self.name = name

self.counter = counter

def run(self):

print "Starting " + self.name

# Get lock to synchronize threads
threadLock.acquire()

print_time(self.name, self.counter, 3)

# Free lock to release next thread
threadLock.release()

def print_time(threadName, delay, counter):
while counter:

time.sleep(delay)

print "%s: %s" % (threadName, time.ctime(time.time()))

counter -=
threadLock = threading.Lock()
threads = []

# Create new threads

thread1 = myThread(1, "Thread-1", 1)
thread2 = myThread(2, "Thread-2", 2)
# Start new Threads

thread1.start()

thread?2.start()

# Add threads to thread list
threads.append(thread1)
threads.append(thread2)

# Wait for all threads to complete
for t in threads:

t,join()

print "Exiting Main Thread"

HEC Vg

Starting Thread-1

Starting Thread-2

Thread-1: Thu Mar 21 09:11:28 2013
Thread-1: Thu Mar 21 09:11:29 2013
Thread-1: Thu Mar 21 09:11:30 2013
Thread-2: Thu Mar 21 09:11:32 2013
Thread-2: Thu Mar 21 09:11:34 2013
Thread-2: Thu Mar 21 09:11:36 2013
Exiting Main Thread
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33 Celgl gulwl o )3 B 2Bl o s g queue Sjlw d3ly
(Multithreaded Priority Queue) sjlge yujloy

aS AiS slzl 1a> queue SSl S U add o |y ool gul 02 dsuwgi 44 Queue Jgjlo

Queue Cy po Sl ylod o dguS 395 )3 d3d Sl o jgb 4 |y pll (aiz olojon

2wled odlaiwl yj Rulgd 3l duilgd Lo

S o walijb queue jl g Bis |y plil S 6)le Ao tget()

S e aslal queue 4 1y 3a> al Sy e ol put()

wojl b2y olgic 4 ly 1)l s o U3 ;oo gloy 3o oS uld ail dlasi :qgsize()
)3

Cyguo Gil p€ 30 g True (Jgs jlads gy WI> queue CSul b cao azili> :empty()

13)8 wjl |y False

Cygao il JE 3 g True (gt ylade Cuiblai W Cusyd queue CSl axilix :full()

ulad o wild)S;L 1) False

Jla

#1/usr/bin/python

import Queue

import threading

import time

exitFlag = 0

class myThread (threading.Thread):
def __init__(self, threadlD, name, q):
threading.Thread.__init__(self)
self.threadID = threadlD
self.name = name

self.q =q

def run(self):

print "Starting " + self.name
process_data(self.name, self.q)
print "Exiting " + self.name

def process_data(threadName, q):
while not exitFlag:
queuelock.acquire()

if not workQueue.empty():

data = q.get()
queuelock.release()
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print "%s processing %s" % (threadName, data)
else:

queuelock.release()

time.sleep(1)

threadList = ["Thread-1", "Thread-2", "Thread-3"]
namelist = ["One", "Two", "Three", "Four", "Five"]
queuelock = threading.Lock()

workQueue = Queue.Queue(10)

threads =[]

threadID =1

# Create new threads

for tName in threadlList:

thread = myThread(threadID, tName, workQueue)
thread.start()

threads.append(thread)

threadID +=1

# Fill the queue

queuelock.acquire()

for word in namelList:

workQueue.put(word)

queuelock.release()

# Wait for queue to empty

while not workQueue.empty():

pass

# Notify threads it's time to exit

exitFlag = 1

# Wait for all threads to complete

for t in threads:

tjoin()

print "Exiting Main Thread"

Starting Thread-1
Starting Thread-2
Starting Thread-3
Thread-1 processing One
Thread-2 processing Two
Thread-3 processing Three
Thread-1 processing Four
Thread-2 processing Five
Exiting Thread-3

Exiting Thread-1

Exiting Thread-2

Exiting Main Thread

0sul b XML sy Jld puwai g iyl
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aS 0291 Jole pluw (uaiz Sg) M (portable) >l Lls g (open source) U gio obj Sy XML
& Syl b buvgi oS 3yles wolib ald GiuSHll Ailgl o ol & Aol 4 yus g 2olip
031wl L8 igsd wno L2l T Sgy 1 & inbyno g o2 dligd ol b & il j1 i S0

Al

§ Cuunz XML

obj S (udy pininS 5138 @il ybj) XML jLaisl ¢ | Extensible Markup Language
Sa olgie 4 ly gbj ol yid lgz w9 pgrw S .Cuwl SGML L HTML aylése 55138 diliu

S G wogi Sywlyw d3)lailiwl

33 )l 512655 Sl isSiw g pazm S 031 gyl |y ol wolpb o8 oS GuiduSalyl azili>
doliy OleMbl.SQL ¢ dilgidy jl e3laiwl 9 guuliudy wolb Cles) g9 Jilgi Lo ygo ol
Awlad 0)33XML IS o |y dg5

XML Parser juéo g Sgxi )3 Julxi sl dilsuliS gulgi g 1 )laxo
(XML Parser & API)
LS g LS Lol 3gas0 (5lw 83ly so3J1) interface alas python 3jlailiwl ¢ dilsylis

451530 o 1 Ol 258 a1 33) 90 &S 38D o )8 Jwgi doliy jLisl jo XML
;51 Alyle dgid o Aol &S ¢l odlw g 38y i GlLS gilgi g API 9>

HAi dyg0 IS sl ¢l Callback gulgi (APl (il 53 :(Simple API for XML) SAX e
D550 b 8L Ju=i 4 sy o 0jll parser & jupw g 3S Lo (register) dyso
U Loy g 0390 puz> Syl s Jubd oS 3l weo Jabe wdoulpd Sl )l )1l
il g Jil=i Sad ) jl ) Juld ol API gslg ) i 42lge dbsl> Cuydgaze
S i Jlail 1y ol g o 513850 absls> ) Llb JS oBzud Cig> aad 4y g A0S v

wo wogi yiwS ylg> w9 pgrw s |y ©)l> APl ((Document Object Model) DOM o
dlul U (550 Oyguo 4 g 613810 dddsls U3l Juls slgize JS API gl )3 .08
3138 e yinlad 4y ly XML Ll i sldy Siug s aulS g 394 wo wdilojl (usilye

73505 - a3 4k 651 SO - s Sl in - Sdo UL 315 Y - ek el - 0l e 1 ol sal 0l

88146323 - 88446780 - 88146330



225

Syb 1 .20 Gjlay DOM Cicw a4 |y Slelbl iouzs sy Jybb b IS pKid S ja6 SAX
lebnd oz 05 9 S29S S Jld Gjlayy Sl jug @ uiS s3laiwl DOM jl roxio 381 )50

29) o A Lo glio jl gzed b glise

Slwss Jlacl 5Sol DOM & Wb 53 S tro U oailes boid o 53 jezo U |y b Juls SAX
310 3929 Ly it (5355 JaSo jgu30 APl g oS (ulzil j1.0)gl Lo palys [) XML Jals >
AuiSi oolaiwl Sy sy 85930 50 90 4 jl @S

parse g gijldy &ilgi $dg)9 gleie @ g 03)S sdlaiwl ) sy Jlie jd a8 XML sdaS diged

Dot AdlgS ) Slgize U movies.xml Lild coudd o )ly0 23laiwl dyg0

<collection shelf="New Arrivals" >

<movie title="Enemy Behind">

<type>War, Thriller</type>
<format>DVD</format>

<year>2003</year>

<rating>PG</rating>

<stars>10</stars>

<description>Talk about a US-Japan war</description>
</movie>

<movie title="Transformers">

<type>Anime, Science Fiction</type>
<format>DVD</format>

<year>1989</year>

<rating>R</rating>

<stars>8</stars>

<description>A schientific fiction</description>
</movie>

<movie title="Trigun">

<type>Anime, Action</type>

<format>DVD </format>
<episodes>4</episodes>

<rating>PG</rating>

<stars>10</stars>

<description>Vash the Stampede! </description>
</movie>

<movie title="Ishtar">

<type>Comedy</type>

<format>VHS </format>

<rating>PG</rating>

<stars>2</stars>

<description>Viewable boredom</description>
</movie>
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</collection>

SAX &ulgi s dlawg 4y XML yudi g yijloy
1920 a3y yigy au XML iy g Jul=d ssly 3)lailiwl gulgi acgaxe gl> interface Sy SAX

)V XML sy Ll g iy sy 0aub db interface jl odlatwl Cig> .Cuwl (Event-driven)
ContentHandler ,u)S .xml.sax.ContentHandler ;| (giie (S 4y y=i) sy Oyl b Cuwl
Awled ol 1) 293 olaisl

L s sl attribute g 1 &5 Ailgi o 25lg 5o lauiy oloisl ContentHandler uwlS
Cy Ao Sy die dlasi ContentHandler Sl yle <y e |y XML calio sl dsuu
pRid ¢ ) o gyl parser S 383 wwo &yl (Julxi g yjlay) parse calio saslas,
IS o ilgslys ContentHandler jl . ol yibjlay 9 adasls 33 XML Jubs slgize 1380

wilg>le XML Ll slgiil g lail )> iy & Sy endDocument g startDocument slaaio
2o s )3 text yielyly Gayb 31 XML Juls layiShIS ¢y bgiye sl 0313 g Slelbl . digib o

338 ww ylys character(text)

Cususg 3 parser jS| Dgi o wilgshs olall ya slgiil ¢ lail j> ContentHandler xio
o startElement(tag, attributes) slaxic <ygo ol )3 bl aidl )5 namespace mode
wisy dbgiye e Ujgo gl pE jd g Mg ww 8d) luo endElement(tag)
olall g8lg y> tag jl jobio L=yl ) 2igs o dailg3ly9 endElementNS g startElementNS

Cuwl Attributes ciSxl .attributes g tag

1S o 018 Lie |) 1l o pge SAX LIS sl 1 gl agd S age ke ylw 0 )

make_parser 1o
)3 &S parser S8zl .301)8 Loy be>gyS )0 ) ol g 83)S slzul A parser S8zl Sy 6)le Ao

S o |y el oS Cuwl parser ggi gigl Dgut o il3)SiL LogyS

xml.sax.make_parser( [parser_list] )
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Kl 03D 2 b Jwodd 4 ayielhly Sy o

ol wolod aS aalaiwl sly W parser 5l Cuud S 5l JSiiie 6)Lisl ylogS)l :parser_list o

AiS o sjlw 03y ) make_parser 3o (iuul

parse Jio
) 350 390 Jilb Slgize ol 31 o3liiwl b g 03)S iy y=i SAX a2 )3 Julxi g ywiiie Sy juj o
AiS o (Judd g jwdd) parse

xml.sax.parse( xmlfile, contenthandler[, errorhandler])

il 0aub 00 2 b Juodd 4 (§go Al Slayiel)l Slelbl yj 5
Dol Judd g 0ailgs Cuwl jhs ol Slgize aS Cuwl XML Jubd pul gl :xmlfile o
.ContentHandler Ju\S jl saub dislw Sl :contenthandler o

j| ErrorHandler &Sl Sy il ol 1 eolaiwl Oyguo 3o g 83g1 SyLisl yiohly ul o
Al SAX

parseString 1o

o parseString IS e parse |y iyl XML & didsy g 835 skl SAX juade g )8 Julxi Sy oS %00 o

2ol
xml.sax.parseString(xmlstring, contenthandler|, errorhandler])

Wl 02ub 031 2 ;i Juodi 4 1y yioh)l 51 Suyd ) 5o

iy o 0ailg ol jl lgizo &8 XML (s diiiy ol Xmistring e
.24L ContentHandler &Sl S iwwb :contenthandler e
il e SAX jl ErrorHandler oSl &y oS sylisl yiolyly cerrorhandler o

Jla

73505 - a3 4k 651 SO - s Sl in - Sdo UL 315 Y - ek el - 0l e 1 ol sal 0l

88146323 - 88446780 - 88146330



228

#!/usr/bin/python

import xml.sax

class MovieHandler( xml.sax.ContentHandler ):
def _init_ (self):
self.CurrentData = ""
self.type =

self.format =

self.year =

self.rating =

self.stars =

self.description =

# Call when an element starts
def startElement(self, tag, attributes):
self.CurrentData = tag

if tag == "movie™

print "*****Movie*****"

title = attributes["title"]

print "Title:", title

# Call when an elements ends
def endElement(self, tag):

if self.CurrentData == "type":
print "Type:", self.type

elif self.CurrentData == "format":
print "Format:", self.format

elif self.CurrentData == "year":

print "Year:", self.year

elif self.CurrentData == "rating":
print "Rating:", self.rating

elif self.CurrentData == "stars™

print "Stars:", self.stars

elif self.CurrentData == "description™:

print "Description:", self.description
self.CurrentData = ""

# Call when a character is read

def characters(self, content):

if self.CurrentData == "type":
self.type = content

elif self.CurrentData == "format":
self.format = content

elif self.CurrentData == "year":
self.year = content

elif self.CurrentData == "rating":
self.rating = content

elif self.CurrentData == "stars":
self.stars = content

elif self.CurrentData == "description™:
self.description = content

if (_name__ =="_main_"):

# create an XMLReader
parser = xml.sax.make_parser()
# turn off namepsaces
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parser.setFeature(xml.sax.handler.feature_namespaces, 0)
# override the default ContextHandler

Handler = MovieHandler()

parser.setContentHandler( Handler )
parser.parse("movies.xml")

HEC 2V

*****Movie*****

Title: Enemy Behind

Type: War, Thriller

Format: DVD

Year: 2003

Rating: PG

Stars: 10

Description: Talk about a US-Japan war
*****Movie*****

Title: Transformers

Type: Anime, Science Fiction
Format: DVD

Year: 1989

Rating: R

Stars: 8

Description: A schientific fiction
*****Movie*****

Title: Trigun

Type: Anime, Action

Format: DVD

Rating: PG

Stars: 10

Description: Vash the Stampede!
*****Movie*****

Title: Ishtar

Type: Comedy

Format: VHS

Rating: PG

Stars: 2

Description: Viewable boredom

DOM gilgi jl odlaiwl b XML sy L juwai 9 gujlop
&ilgi £ gox0 g APl ) DOM ,Loisl a4 iy Document Object Model . Jybs 1)S i Jawo

XML sl il Slgize Giulyg 9 swyiwd Sl yiuS olg> wg pemw S oS Cuwl sl ailylis

S e dwogi oBainy dswgi 4
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09Y) ygo 4 ol XML 4 Slgize 4y Cuwl pjV oS (uld GuinSulyl Sly 0jug 4DOM
Cousd Sy 4 bid Gwyiwd el 02 duwgi 4 SAX .3ubl o dabo D)8 Uygeo Lwyiwd
XML Jals 51 oladl S g Gwyiawd pKiad (Jlio job 4 .38 ww a>lg ol )3 ) XML s jl
)l 2929 Louis Sl Juld s Gladl plw @ Guyiwd Kol

s Slgize g 83)S dlzl minidom SSl S5 U add ww |y gBsl il lewis 44 xml.dom Jgjlo
Clw g Sy 0dlw g IS aie minidom Sl awled )18l adsls 5> Gacpw 4 |) XML

ADD o J|J.O LRVT. B 49.».!_9JJLLL>| )9 XML Ll J| DOM WE A

Iy XML L1 Slgize g 83 lauo Iy minidom cS=l ;1 parse(file [,parser]) aio ) a5 diged
S o Judwi DOM &5y ExSzul 4y g 4y j

#!/usr/bin/python

from xml.dom.minidom import parse

import xml.dom.minidom

# Open XML document using minidom parser

DOMTree = xml.dom.minidom.parse("movies.xml")
collection = DOMTree.documentElement

if collection.hasAttribute("shelf"):

print "Root element : %s" % collection.getAttribute("shelf")
# Get all the movies in the collection

movies = collection.getElementsByTagName("movie")

# Print detail of each movie.

for movie in movies:

print "*****Movie*****"

if movie.hasAttribute("title"):

print "Title: %s" % movie.getAttribute("title")

type = movie.getElementsByTagName('type')[0]

print "Type: %s" % type.childNodes[0].data

format = movie.getElementsByTagName('format")[0]
print "Format: %s" % format.childNodes[0].data

rating = movie.getElementsByTagName(‘rating')[0]
print "Rating: %s" % rating.childNodes[0].data
description = movie.getElementsByTagName('description’)[0]
print “Description: %s" % description.childNodes[0].data

w29y

Root element : New Arrivals
*****Movie*****

Title: Enemy Behind

Type: War, Thriller

Format: DVD
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Rating: PG

Description: Talk about a US-Japan war
*****Movie*****

Title: Transformers

Type: Anime, Science Fiction
Format: DVD

Rating: R

Description: A schientific fiction
*****Movie*****

Title: Trigun

Type: Anime, Action

Format: DVD

Rating: PG

Description: Vash the Stampede!
*****Movie*****

Title: Ishtar

Type: Comedy

Format: VHS

Rating: PG

Description: Viewable boredom

doliy — ool ol b oSyl Ul s @l 6§ duwgi 9 Caslw
Python L GUI (uwugi

183 e il giuSalyl syl buly ) b GUI & aswgi g <isbu sl saasie UKl oginly

:piS oo 3Ll B ol ) o G233y 4 pj )d &S

aoliy Hwisl 3o ol ybj Wyleis sy Giulpg olad 4 yoyd Ly job @ :Tkinter o
buze yiu 3 tk il 5l olaiwl Cig> S i interface b bauly a5 338 v jlys G gl
0y@2 (Sl Ul Vs aswgd sl bl gl 3l i o> Saze 53 3591 Lo 1) il
16)3 punlgs

Sl &S syl Ul s 4l asuwgi 9 wohb )lpl syw Sl Cuwl Oyle :wxPython e
hES (aiad)as ¢l doliy U add e 0jlal pugi doliy a4 yljul (ul g o wdye gl
Sy Uygeo 4 lpl ul ) dsuwgi g 83)S ol wibly 4 )y a8l )8 by b
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dguus 3¢5 o |y wxWidgets lasyby s adilulis oS saud $jlw 0oy digysl b Jgjle
)5l calizo sl buxo U 1031 31y jliu jauje  ailuyliS (wrap) 1S v Sjlw
Ll 0aub dilibgi C++ S 0yglaio Aix lj b g (cross-platform)aisl o

Aiilgd o galy sl Cu ySawl U b dolip S Cuwl Igls sl osinly 08)5 Sy :JPython e
0w )3 lgl> (class library) sl jwllS g b dilsylis 4 wisly 4 .ol ¢ dbuslg 4

Sl Ll gwyiwd 3935 gliwe g wlxeo
Tkinter ¢ dilulis

oiuSall Ul 6 @V Guugi dolip g anwgi Cug> ol jl pwgi dolip &S Cuwl sl 6ilsals Tkinter
w>hb )3 pwgd deliy )8 g e wuS)i Tkinter b g0l &S (iloj 8Slg o A0S Lo d3aiwl
Al oo Sjlw 03ly B Cacpw g g 0 gLl jluw 38 Suol)S bouly wgi aoliy g

adlys Tk GUI Gungi aoliy Hljl degazo Sly S s i buly Sy GUI s 4ilulis Tkinter
..)_jLuJ w0

1j Johe Cuwl (818 il o wilwl jluw yol Tkinter ;1 aslaiwl b GUI guinsulyl Sy wolyb
Dwlai wb |)

Awlei 3ylg import jgiwd jl ad3laiwl U |y Tkinter Jgjlo 2l o

Swled dlyl ) GUI guinSalyl ol s oy=iy @

Awlei aslal ol a4 (widget) sy)l8 buly Syl aix i Sy o

Awlei Silw 03y Iy (aelip shzl WIS Aigy s 03iS JHiS g kol ¢ dil>) event loop o
wo e [y 1 gl g 031 gwl S v Jles |y 1 ol 1)l8 oS uld event 4 ddl> ol
A0S

Jla

#l/usr/bin/python

import tkinter

top = tkinter.Tk()

# Code to add widgets will go here...
top.mainloop()
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S o 03 Llie ) )3 |y IS gy

Tkinter o)1 buly sl S)lil ¢ b iy
doliy a5 aa) o dil)l text box g label .button jgzad )8 buly J,iiS iz Tkinter

33 JyiS il 498 o awgi g wolib ) giuSalil Ul 6 @l gl ¢ douwlg 4 gus gl
Dl o didS )18 buly Syl b Widget zllauol

widget jul ol Jud g )3 . Cuwl 00u ddgunyS Tkinter j> widget 15 393> jols Jb )
S o 03 Lie )8 2y olpedy @ ) I

L.’. LS_HJB le_) LSJI_)JI

dbgiyo widget [
Button 5 giSalyl Ul )y aaSs gladl Ginlei g Csbw Sly 0200 asuwgs
AiS G 02 laiwl widget
Kaiglai )3 G aad w ly ool gl puwgi aoliy a4 Canvas J,iiS
Canvas Jibiue g sbiddiz i 03k b3 gzad swais JSil

gled o)y
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Checkbutton

Entry

Frame

Label

Listbox

Menubutton

Menu

Message

Radiobutton

Scale

Scrollbar
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(Uit} LB ) a8 iz pinled g wolyb slp ©)lz Jyiis
M8 widget cul Gilw 03y b .39y o y8s checkbox s >
A0S ozl ) dig 38 gudiz olojed dg1 Jalgs o6

Juled Ul ) dos S text field Sy jols )8 bauly Sl
AiS o Cvlyd )8 1 (e o lie aS A L

aS 03)S s slal Wb Sy glgie @y Frame sp)8 buly Jyis
A0S s Bl g daud ) glojlw ol yd d widget ;50>

LS'_).! JOi0 oo gl L g Z)d LS|_).! S LS_)-!_)IS le_) d_).us Sy
QoL 340 |y S ilsi o S e yiii Ll b >ug yiblu
g

S all j i Giyle g @lyl ¢l Listbox )8 buly Sl
8 o s o3laiwl 3yge yyl8 Gl iy 8 Juls

) gio paic sjlw 03y Jig> Menubutton )8 kuly S)lul
338 G )lys o3laiwl 3yg0 Ul

4 2o Hgiwd $ilasi ¢ 4yl jehis 4 8)l> By kuly S)lul
Q'JS.IJ.U) .)_).lg o JI_).o dadlaiwl J)go t_LU.UJ l.SJ t_lJLO ) _).Uls
30)8 e )y Menubutton U515 jgij0

text Jiulai g jlw 03ly Cug> Message )8 buly gladl
388 wo ys 3laiwl 3yg0 Ul 5 (das 2z sl field

B o a4y 38 wolasy iled Cagz jols 6yyS lauly olall
3929 a>lg ol )3 b ol 5l Sy Wil yKel lgis ¢S Radiobutton
338 G )18 oslaiwl 3ygo 3yl

V]| Jd JJJXL;.U' v.SJ'_)J' LS_)L»J ObLU > LS)l? LS).UB b.Jl_) Ulo.”
9y wo H80 Syl

03939 9 Uinlaw)lgi Sy jlw 83l Zug> Scrollbar Sl
a list box yudai da=ie )8 buly s gledl 4 sl Cubls
Dl (o 0daiwl
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Text b3 aiz giuled Culils Sjlw ooly gz )l )8 byl S)lil
388 o s o3laiwl 3yg0 Ul jd Gio

&S Jiwe $ o)y Sy slw sl Toplevel y)lS ul) glall
o3lakwl )90 bl tad )5 olall 2ijys ¢ didlai sy gladl
)8 o s

Jojle Entry J,iiS ;1 )35 £45 S Spinbox )8 buly S5l
Spinbox S Oglai oul b yyld Heuje JyiiS aline yalls g 03¢ Tkinter
yol> 118 5l 1y yuslie 1 ol (iiud U a2 g o)l 10)8 4

A8 wlzal

Toplevel

) b Jisi aS Cuwl S,lpl PanedWindow sp,)8 auly ledl
U)guo U aS |J J.)B FSAE . ULOJAA U Cuwl J.)L.O. 9 o.))S Ll
A Sl a3 ) il 0aud (0342) LD glojlw wadl b Sdgec

PanedWindow

wo &S Cuwl Tkinter Jgjlo ;> Frame widget jl )55 g9 Sy
LabelFrame &8lg )3 JyiS gl il 6yl bauly sy Gladl plw glLjue Ailgd

Alad B b gladl ¢ @il glgic a jui e 03lw b3 dgMe

tkMessageBox Cug> |) message box glall ailsi wo Sylil gl j1 )8 0y L
S sjlw 0oly Ul yd )8 sl el ginled

S8 buly sl Jyiis yleio sy (Siug o b Attribute
S ilgi o 1 ol L dylade b aS 618 buly sla J)iiS ago sl attribute jl o>y 315 5o
:34iS o 028 Lo wlai puhaii |y a glodl Cuigh g Ky wojlail jubai ula
Dimensions e
Colors
Fonts o

Anchors

72a) 5 - a2 Al 651 SO - @l ol Sl i - S GLba 5V - e b LA - O et o8 ) sal a0

88146323 - 88446780 - 88146330



236

Relief styles e
Bitmaps
Cursors

b gladl gloduz g dwiid Ly pie
A0 Gwytwd (B gladl Hloduz Ty jae) geometry saie 4 Tkinter sla widget (wolod
9 03)S b glojlw gljue & awsli Y3 Iy 6yl bul) sla Sylul a5 siiwd jo15 Lais ol
1 B Gladl gloduz e g |y i sl JwlS Tkinter .S Cypae ) b ol glegaz

.place g grid .pack 3l o yj 20 4 GulS il .2 Gwo Hld Juyiwd

od HlS )3 Sgb S U3 il dils Oyg0 a |y 68 buly s gladl rols gl - pack() e
oo ) olojlw (parent widget) jay )8 buly JyiS U3 Iy 1 ol pugw g 383 o sl
i

0giw g youw job 4 g Jile Jgaz $)lBw ) 1) 638 by sy S)lil )l &b - grid() Aie
A0S oo o glojliw Mlg gladl U513 Iy b oT Lugs g 03uz

olojlw 11y glall Js1s gols Cumsge 33 1y 5T )il b 1) 1y Sylil syl> @il - place() dio
S wo Lkd)D

Slp C yLj L (extension programming) guygi digjol
Python

4 2l 00 dikbgi Java b C++ .C ;jgzed (compiled) saui JilolS s bj b oS 38 )
5l odlaiwl b oS 538 .0l e Python sl Sy jSuwl jd odlaiwl g wdyse pledl Ll wisl)
wo a5l digysl b extension glgic i g awdlsl il s Sy Sl 4 import jgiw)
g

73505 - a3 4k 651 SO - s Sl in - Sdo UL 315 Y - ek el - 0l e 1 ol sal 0l

88146323 - 88446780 - 88146330



237

0 dilivgd C ylbj b &S Wylaio s AlulS Sy j> 4 Sjuz &Sl )d ygly extension Jgjlo
(Shared object) .50 diguwy Shl> 1 dilylis gyl Unix y (dize by 6Biws 5o . Cuu Abl
A4S 50 020 Lito dlll Xigauy b ] 1 6 (aad 13g2izg Jole plugn 53 3idbly o

& digysl gibgi sl ejV¥ Il
sy Giusull ¢ ol sy Sy Sl jd e3laiwl Cig> olais! sy digisl g jglaie

Al bl uwylwd Helbly header s Libd 4 Cuwl pjV g5

25y Sy Cuanly v Sl cuad ol gy 1 Unix Jole piwgw oS (ol 08w 5> o
Awlei wuai |y python2.5-dev yulai (developer-specific) 63id) dsuwgi joixe

a4 binary Python installer jl sslaiwl p&ia a4 |y header sla Juls il je2iug ghylS o
ALS e vl 1Sy Sy Uygo

33 olaiwl Cig> 395 Lolaisl sl digisl g g Cixo Gul padlis Sy Sl ol p ogMe
Al din C++ L C sy obj b aid iy adouw )3 walisdl Cuwl g3V (el s Sy Sl

Python olaisl s dgysl )l digei gl
Do b glojlw yizy Hlgz 4 yuj diile Lilwul (ol sld digisl g Jgjle IS

.Python.h Jiguy g pawl b header Jilo o

1 293 wobaisl Jgjlo jlw 83ly g3l g interface lgic &) Judlgs o aS C Rulgi o
Aud) S 030 druwgi LS|

CunlSi (Jgjle b ailiuliS) digisl Jsls C gulgi ay |y Loui olais] gilgi punl @S Jgio> Sy o
.(method mapping table) 1iS

.(initialization function) S jl $jlw digai g agl (d3)lade Cig> daijlw U Sy @

Python.h Jls
6 (source file) 338 woy)d |y Lauis C slaas aS Lyls Jsls |y Python.h Jylb Cuwl o3V

aS (internal Python API) ;b ¢ dislw ;g)d ¢l dilulis gulgi @ leu dwg d Swled
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) (Gudoe 53 L Jgjlo 3S (35S hook) interpreter )5 Jai 3)g0 Jgjlo wdyo g pledl slp

ol audles Guwyiwd gy e

Awlai Bl 6550 3L 3)g0 header Juls ;& 31 Jus |y Python.h Cuwl g5V

Crulgy
ol Silw 0ol g L obaisl gilgi (Signature) $3g)g $bayiolyl slasi g £g4 o puul

g plzil 313 g3l 3l oSy gulwl 3 iugly

static PyObject *MyFunction( PyObject *self, PyObject *args );
static PyObject *MyFunctionWithKeywords(PyObject *self,
PyObject *args,

PyObject *kw);

static PyObject *MyFunctionWithNoArgs( PyObject *self );

0l )3 .3513)8 Loy Python CSaul Sy 383 29y )0 1 @99 6 daud el slaaio jl S5 o
Lauis )31 .3)l00 D929 (U138 Loy |y Byladio U 3)lai ogys oS Leuli) void il pli 4 oggio
Awlai iS50 1y None jlade Cuwl o)V il diily o9y Hlade Rilgi oS Judles i
Jiw il Gygo 44 395 )> Py_ RETURN_NONE pU @ (jgiwd bo3) macro Sy 9l sl header
Aid) o plzil |y )18 ol a8 26yl o0uds iy y=d

oo Lol il wyiw) g 038 Live L 4igjsl/Jgile 5l 2)l> 0Bz C il pul &S Ll
0jlgaS U gulgi (il &S Cuwl jS3 4y o5V auiS wlkiil 395 olaisl slaiie Sl ol j duilgd
gl o e static

b ol digai y1j 33 gl (o JuSuitd JBS 3)90 Ao 9 Jgile auml jI wusSyi jl Ygase C gulgi puul
2uiS Lo vl

static PyObject *module funcPyObject *self, PyObject *args) {
/* Do your stuff here. */

Py_RETURN_NONE;

}
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Sjlw dguyS module ¢ digysl J31> oS 1S o iy y=i |y func ol & Python gii Sy jols 38
8 o)Ll g Pointer (method table) aio Cusli Jga> J31 C gulei ol 4 oy Jb> .ol o0

D9 e plail Ly 8 doliys 38 Sasy Gty )3 &S 1S o iy =i

(Method Mapping Table) PyMethodDef gilgi cuis&i Jga
Cuwl PyMethodDef sl structure jl 0dlw q_J_IJT Sy (method table) xio L& Jdgi> ol

)15 35 alie )lislw structure il .(Cuwl Ade &y y=i Sl Jae Sy PyMethodDef)

struct PyMethodDef {
char *ml_name;
PyCFunction ml_meth;
int ml_flags;

char *ml_doc;

1
0l 03 z pb )il ol sbacl 51 Su oy 1) 5o

09l &b pawl :ml_name oo o
wo hId Iy s iy ) 00y U sy signature 1 Sy ja @S suli Gwyol :ml_meth o
Al
51 Sy plaS (ml_meth) pg> A &S S o el gl juwde @ 2us oyl :mlflags e
AiS e il 1) 00 oL sl signature
351> METH_VARARGS | )léo Vgaso flag cul o
lgi o flag gl dwlos a5 &1l ) 1y 1 051g9ulS s logd)l sudlgs ww Sl ©
g Jolis [y METH_KEYWORDS L (i OR
&S wiso i il €l ) METH_NOARGS ,laio Jilgi cno gaizad flag gl o
gl ad 03lwyd RIU 4 yiel)ly zu
(A o gl b8 s 8)b)d b i &S sl comment U aidy)) docstring ¢ul :ml_doc e

ol )laie yguo ol )3 S pubis &b Sl sl comment Guygi doliy )31 .Cuwl gyli
gy Jalgs NULL
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Qb 4eils 0 S buiye sbacl iy 0 g NULL jl «S sentinel Su b oiwsl Jga> ol
JUo

:0aiS o 034wl 3y j (method mapping table) gyl cuibl&i Jgaz j1.JL 5o saud el o Sy

static PyMethodDef module methods[] = {

{ "func", (PyCFunction)module func, METH_NOARGS, NULL },
{ NULL, NULL, O, NULL }

|3

(initModule) adgl (&>)lade U
initialization ) agl & 83id))lase U iuwul Lo Lobaisl ¢ digysl b Jgjle yirsy o3l
P9d e ISl ahisl> )3 Jgjle oS wiles veibly puse |y 81U gul 2gib Jolis | (function
el init g Jgjlo pwl Module) gy wlxil initModule iU (il pawl Cuwl o)V .2ilgs olyo
(bl o &l dg>
bl o0 dis)S >gy> g export Juugi Lo @S GluliS jl piwul adgl ¢ saiad)lade gl
S wouxe j 1y )8 1l plxil 8ol PYMODINIT_FUNC giwd gMel b Python sl header

A5 3yg0 &L iy yei pKid a4y Cuwl (SIS .0)gT Lo pdlys [y Jigd Lo JilsolS ol 5o 1 Sy Sl
Swlai aslaiwl ol ;5

1l oo ) oS sl shls lai € gLy 6 adgl s saidd)lade g

PyMODINIT_FUNC initModule&() {
Py_InitModule3(func, module methods, "docstring...");

}
S w0 Lie Juaai 4 |y Py_InitModule3 gili syyielyl jl Sy 2 51 35 )

Dga dis)S gy 2ol 4 g export Cuwl s oS Cuwl syl cfunc e
o)Ll ol a5 VU y> @S (mapping table) g cuisl&i Jga> euwl :module_methods e
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s dilyl Sg> a5 Suwl sl comment g (ie $ diliy gled yiel)l ol :docstring o

Dol b 2)d woloiBl ¢ digisl jd gl Culils © 0)byd audel

.Lus wo 0 Lie L>.SJ |_) .\JLULLUJ' S ng_).0| SJ S 0D d.ls.u.u sl Sy UUOLOJ_)J_) )9

#include <Python.h>

static PyObject * module_funcPyObject *self, PyObject *args) {
/* Do your stuff here. */

Py_RETURN_NONE;

}

static PyMethodDef module methods[] = {

{ "func", (PyCFunction)module func, METH_NOARGS, NULL },
{ NULL, NULL, O, NULL }

|

PyMODINIT_FUNC initModule() {

Py_InitModule3(func, module_methods, "docstring...");

}

Jla

u\.oO.LQL.&LO)._I_)J.)|J,)_HqulS.gU\LOLQJQ@Q'J@?ML&AG@JSQSLS)HJSGGJSAJ
1S

#include <Python.h>

static PyObject* helloworld(PyObject* self)

{

return Py_BuildValue("s", "Hello, Python extensions!!");
}

static char helloworld_docs[] =

"helloworld(): Any message you want to put here!'\n";
static PyMethodDef helloworld_funcs[] = {
{"helloworld", (PyCFunction)helloworld,
METH_NOARGS, helloworld_docs},

{NULL}

|3

void inithelloworld(void)

{

Py_InitModule3("helloworld"”, helloworld_funcs,
"Extension module example!");

}
[y 1B 3)g0 IS .S o JulelS U build [y Python jlase Sy WL JUe > Py_BuildValue jgiw)

09l G Sl 51 @S Jgjle wuai g JilelS s 092 b ) o dwled o33 hello.c Jubb Jsls

CaSgol dles 1) el o wilgslys
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(build) b digisl cuai g JilyolS
il oiglly 295 polls g Lol Bl Jgjle oles (el s Jgjlo wuoi g gajsd distutils ziSy
ol )l 3)lailiwl (iig) U 1y 10202 douwgd buwgi 036 pasii 9 wolais! sl Jgjle olg>
S pwgi delip HLisl jd g 034 gujei (source form) adgl LB Hlod jo 1 Jgjle Djlw o
4 (setup script) cuad Cug Suwl wilg3lys b 1y 35 390 Jgjle gusw puwigd ol 338 weo

Alei o wuai ssetup.py b

ol 33 Uig) 4 g 83g0i d3Lel Iy setup.py Sl (il VU 33 0240 HS3 Jgilo cuai Cug>
2wlei

from distutils.core import setup, Extension
setup(name="helloworld’, version="1.0", \
ext_modules=[Extension(‘helloworld’, ['hello.c'])])

linking &) jlw sdbol g JalolS jubsi o)V Usle woled uj jgiwd dlgsle U eS|
lelS U Jgjle Sid 9 JulolS 5l )90 U>lpe s aulS puj 3S . plxil |y aS (compilation
dbgiye S digy o Iy (dll) Logys Lsleis 00D plxil ) cuwlie sl flag g linker Slygiwd

S G (bS) Byl

$ python setup.py install
b gl U awlei [y2l root )8 wlws Uy jaiwd gyl Sl g)V Unix p (die S pluww §d
ol & o)V joag Jole alluwuw jd awil <Ll |y site-packages & audigy )3 831> 2)d jo=xe

63'9)4__).) [ cl.i_gj..6| j| o> latwl 9 L-J‘)JS .))|9
3)lg import jgiws U 3¢5 yaly Cuy Sl 5o Iy ol auilgd Lo 395 dlg2dy  digisl cuai jl yuy
wlai (lgslys g 0358
#!/usr/bin/python

import helloworld
print helloworld.helloworld()

S o dei )y wgyS

73505 - a3 4k 651 SO - s Sl in - Sdo UL 315 Y - ek el - 0l e 1 ol sal 0l

88146323 - 88446780 - 88146330



243

Hello, Python extensions!!

&b @ yioh)ly Jluy|
@ |y adyiol)l oS syloi wilglys g plel |y psulgd Cuagl o 08 1059y aswgi Jgb o

abgiyo (Sd9)9 yohl dlasi .ggi + U auwl) signature (iuwul gyl jl .23 o BS99 ylgic
aS 33350 yB0 5o 1y Jud &b Jlio Hob 4 awlei wlkiil 383 wobloisl Jgjle C &ulsi sly Iy
2Dl o el Uyguo M g by $dg)9 ylgde 4 el Bolasi

static PyObject * module_funcPyObject *self, PyObject *args) {
/* Parse args and do something interesting here. */
Py_RETURN_NONE;

}

Dol dlgS pj Uygo 4 S e dgunsS 395 ) |y Wi gl «S sl method table

static PyMethodDef module_ methods]] = {

{ "func", (PyCFunction)module_func, METH_NOARGS, NULL },
{"func', module_func, METH_VARARGS, NULL },

{ NULL, NULL, O, NULL }

b

s 5l 1y 3l 3)g0 sld olegS)l PyArg_ParseTuple sl ailsylis gili jl oslaiuwl b Juilgi weo
Swlod zhaiwl 0 Jlwyl C b 4 olegS)l ylgic @ S PyObject 4 (pointer) )3 o)Ll

Szl glod logd)l ol .dil v args ylogS,l :PyArg_ParseTuple 4y (bl ologS)T ;g
Cuwl (format string) () Cueyd s diliy Sy 09 ielyly g Se=i Jul=i b parse b @S Cuwl
L ologS)l slasi a4 .3)138 o Ginled a4y ! Lauis jUAIT 3yg0 a5 ISais oT @i |y Iy glog3)l aS

Al oo gije S Glogd)l HSilini aS 31> 3929 LAY Cioyd iy 3 HSHIS aix b S

static PyObject *module_funcPyObject *self, PyObject *args) {
inti;

double d;

char *s;

if (\PyArg_ParseTuple(args, "ids", &i, &d, &s)) {

return NULL;

}

/* Do something interesting here. */
Py_RETURN_NONE;

}
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g0 &L 39y ules OB w0y pie 33 ol Y3sS 3l 9 395 Jaile jl WA= yiyg vI9ed LS L
wled wilgslyd 1 ologSyT 1 calizo i g olgzds slasi b |y ybai
module.func(1, s="three", d=2.0)

module.func(i=1, d=2.0, s="three")
module.func(s="three", d=2.0, i=1)

PyArg_ParseTuple g

PyArg_ParseTuple (signature) 5)lajliwl JSub & Iy guU sy $dg)9 £9i 9 o=y pj 5o
DS o vl

int PyArg_ParseTuple(PyObject* tuple,char* format,...)

9 0391 @90l ldoc dziliz g j00 g ©)lado b plail Culidge U Ollas &S ()90 5o
olad aS 039y PyObject* &Sl tuple 3¢ o wild)Sil w2gy® 33 0 ylads Wby 3y Uos
&S Ll o C & diliy Sy format woguw glogd)l .l o C gl @y saud Jluyl pgd logS)l
Al o Bl g welil sl logS)l HSiliu

29 b olped 3 o Jlwyl PyArg_ParseTuple gili &4 a5 () Cioyd IS )l (i pj 5o
WS o 0 Lie Sy j»

s
A ;J.\Lv.o iC Sy S .
dogiye ey HIG 9 Lo
GISLS Sy sal> s diiny) 1 Jgb b el & diiy Sy
C char _
D¢ oo C ) char Jolso
d double double Jslse a5 (s5)liscl g jueo) float sdac )lado Sy

Dl o wguxo C ) (i G8s L u)lasel)
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0sl yd (float g4i )l B)lirel 33<c Hlade) float Sy

f float Dl po wguxe C ) float Jolwo
i int Hadyd C ol yd long Uslee (uwo dac g4) int Sy
| lon C ol yd long sl oy 65 Udl=e gauly gL yd int Sy
9 )s.uJ wo cu.o_)g _)bJ )9
L lond lon Jalso (el o) )3 awo dace sl odb ggi bint S
g'ong Dgd o wguxe C lj o long long
5 PvObiect* wo 1)L Python ;logS)l &g NULL e )3 o)Ll Sy
- IS
03 Sjlwl> null polie gl Hel s i)
s char* oo 205 / ) Cueyd C jlj )d char* ¢4 (embedded)
YoV
> char*+int oo 23 C 3 )85l Job g ywysl a4 |y Python s dii)
AiS
t# char*+int @S Szl 3 &S Oglad gl b 3yl s# ayline o8
APy we S sjlw 03y 1) read-only juus,iil
4 Py UNICODE* Yiwe (null-terminated buffer) Unicode sla,iS|)S

Szl a4y 1y 264 o @i nUll 4 ol slgiil oS sk >
S e J23 gguly Unicode
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Sa gl gut o 83133 C ki 93 )3 &S Ul 0D £o
u# Py_UNICODE*+int  Jgb wogd 9 38b ) yiue Unicode uyol a4y )3 o)Ll

ol

) yoU read/write Luuoyiiul aS uinT).o.s Lol «s# ayliso

w# char*+int = .
1 8y B5kw ol b g didydy AiS (o sjlw o3ly

3p3y e jui None oS Sglay ul b 3yld s aglie )8

z priar (S o aubali NULL g 3 |y € glbj char®)

char*) 333y o jui None Lol 3)l> s# ayline 318

# i
z char*+int A(lei o pubaii NULL gy |y C L)

(-.r) as per ... Sl Usj"b (sequence)::JL;.i.s S

2l wo Syl pj sl olegd)l
238 o 31y8 Lo sl pliy 53 21U el 51 Jib

; 8 o s Ubs el pie JS )3 3l Jud

. . 0. Z.
w29)> )d palie wild)Sil
string ) x> Cueyd s diliyy Sy PyArg_ParseTuple iiile Cuw)> Py BuildValue gili

DS o JlelS S pdlie yuyal Jluyl sl 208 e 8y dgy9 ylede 4 (format
83y s 092 3l Wlio 1 33 ki ya5 3)90 &I i glogdyl plgde i |y polie 395 Ll
2S o 0B Lire sadd gl ) (v plxil ) Res Oldec oS b Sy )lw
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static PyObject *foo_add(PyObject *self, PyObject *args) {
int a;

int b;

if (\PyArg_ParseTuple(args, "ii", &a, &b)) {

return NULL;

}
return Py_BuildValue("i", a + b);

}

il oo 1) Oygo 4 osil gbj 93 ol Bilw o3l Uslee

def add(a, b):
return (a + b)

odly L Cuwd Su L ol )y Sldee pl awled UJI.\_S_‘,L; U il 5l =9y 99 wilgd Lo
Dot Aalgs sylw

static PyObject *foo_add_subtract(PyObject *self, PyObject *args) {

int a;

int b;

if (\PyArg_ParseTuple(args, "ii", &a, &b)) {

return NULL;

}
return Py_BuildValue("ii", a + b, a - b);

}
Dy dalgs Uygo 4 gel obj ) ol silw sl Jsle

def add_subtract(a, b):
return (a + b, a - b)

Py_BuildValue U
0.ilg> signature aS ol 539)9 Siolyy 3lasi g £6i &L puwl pulsis 3ylailiwl Givgy 31 o
:2uiS Lo daalie Py BuildValue gili s 0319 1) 2940 o

PyObject* Py_BuildValue(char* format,...)

ol 4 lilgi U o> yiolyly @S Cuwl Python csyl jKiLiu g 031 C 8 aildyy Sy format yisl)ly

S5 o JlyelS 5 @l 1 ol 51 zg> & st € jlio ) Sl glogS)l o el

bl e 23> (reference) )3 o)Ll S PyObject* (s axyii
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28w )8 e jLES! o LSJ)A quJlS )S.) Ly .)).UIS)._!_ sy code string yj Jga>

s C ) Dl=e 2z

wo Juai yShS S Jgb b sl didy 44 .C yLj char S
D gL

C char

d double oo J1i gl 5o float 44 .C Lj double $dae goi Sy
2D gl
f float )3 float glad 41.€ gl 6lisel $aac g9 | float S
Sgid e Ji golily
‘ int Jaati o9l 3 (o 53¢ E9d) int plad 4 € yUj It
)s.uJ Y-
I long 38 i i sty )3 int 4 € gl 53 long S

slaxi) reference count Jg 83)S Jlwyl oginly S8zl S
N PyObject* wo Uyguo wuwpwd gl 4y 3yg0 Szl aS (ilssd
A2 wad piwlisl ly ol (0,8

) ol reference count g 83)S Jlwl Hgiul Sl S

© PYORS 283 i Glulisl aoly Su 5 Usil gub

K gl s dawlg 4 |y Python ciSaul o
99 .4iS o Ju3i C b o 0dlw i 4y (Convertor)
04093 9 Cuwl @i Sy yiohyly gl 1y e glogd)|

o0& convert+void*
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oo Juwi void * a4y aS (wegd 3 jI) C o guydl yislyl
D g

s char* N - .
Python s aiiy @ |) aiil> 0 595 slgiil )> «S char*

.None 4y |y NULL b 3yloi w0 Jaaws

Python &Sl S5 4y Iy ol (length) Jgb g C s diiyy Sy
s# char*+int (string !Oo'f_‘tf'r) St”'_“g €95 51,5 oyLanl _)_5| S Gy
9 o3 4is)S o3l length L Jgbo bl NULL iy

S o wil3yS5L w2y 3> None

e o lgisl g o ciyyi € glij w53 oS iy 5
NULL ,31 g 03)S Jyawi ooiuly 3Suigs a4 y 3y1> 39>9 NULL
S o Jusawi None 4 |y ol 5y
u Py_UNICODE*
3929 null yl slgiil aS Unicode sl 031> ;1 ! Buffer
Unicode buffer ;31 .0iS w0 Judw ool xSl a4 Iy 3yl
Agid oo waljb None (>gy3 53 gy NULL plp

Sl 4 ) gl Jab g C adouw )0 oaud iy i & didy Sy

Juai None @y [y NULL § 3iS o Juawi gl Unicode
DS e

u# Py UNICODE*+int L USC-2 slay,lailiwl aS) Unicode & )30 &ylic @
(length) Jgb g wile abdsl> L buffer )y jaiwe (UCS-4
S 3Ll 81208 Lo Jaawi 9ol Unicode oSl 4 Iy ol
ol Jsb 393 NULL ply buffer j5 39290 Unicode a4
1358 Lo w29y 30 |y None g oaub dis)S oyl

w# char*+int read- juudyiiyl a5 Szl ja aS Sglai ol b s# ayline
S)gb char * i Dl (o IS o jlw odly |y write
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9 S o)Ll buffer j1 Syl gl 4 aS daub puddis
AiS e pudddd buffer Jgb gy p |) Py_ssize_t

C > char*) 33y o jui None &S Sglai il b «s ayline

z char (S o eubiii NULL gy 1)
- char*+int oudii NULL gy p |y € yd char*) 3> s# aylie $d)8
(S o
) as per wo sl ) tuple pie Sy .C polés 5l ¢ dlid jl
per ... i
[...] as per ... S G Agd ggl ) (list) Cuud S5 C pdlée jl
4 ol s ylaJl &S dictionary & .C jolis jl sl dlis
{...} as per ... wo dul 0aul ) Glojlw ylade g S cwglite Uyguo

S

Uygo 4 gl dictionary &y Py BuildValue(“{issi}",23,"zig","zag",42) gl Jlie jgb @
AiS G e gy )0 {23:'zig,'zag" 42}
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