


g iyl

7]






qraer< Mty

T AT

HIYT YDhIH
a8 faeell — 110002



© YhRIH

I.S.B.N. : 978-81-323-6944-8

gerH H¥HIUT : 2022

HIYT YDIRIH

22, g&herdiy fafesT, iard s,
gRamTe, A8 faoell — 110002
ERT des caldloiio A3 faeell & T&AIT 4 UHIfda



STIgHhH

. AT TTATTHIT A9 T T

. AT § TaTg A= 7w

. O H ST & Yah

. T H MO wrsed
. TTA SAleooed S FATHH
. T § AT TRTHT

30

66

110

127

145






N\

T TUTHIT A9dST &7 I=

T T TRITEART Fvast 8 et STt afthe o7 Sevhd Ay, Ja9Tsel o ad Ao 1 B w2 % forg fram smar 81
T SAveret % AT EReer e 1.0, 7=He 2.0 $i¥ arae 3.0 ¥ 78 Uw TREATHE AT § S 39 U ST dvasy i
TSI o &1 98T # qi= 347 2

THH T Y T AT i T § 7 g S-S, AETA-32¢7 AT TR SvasT 21 387 [2eT 3 TRE g1 o737 37 317 aged
T 1991 F ST f3raT T 211, v 71 RTe 2979 geea ol SETeetid F Sed@d T START F A1 wire Afaferdt uv e 34qr 81 zEeht
Fvast fAwTor 3T aeq-Sw@ eI &7 329 Bie ofiT a2 T it aiTsae F fore SRmav i1 =g, a1fss Fire foraw § 738 #3471 8

T Tirefte = & 2127 3T T9T § ST THET SETHT ATEAS- Frde F & o7 3T Srar g1 77 i, avq-Sed s FAeHs
THITEAT | F5 SUTHERT STt 7 T84T AT g1 799 SATTH AT ATS540 F HE0 I Hl Y "] THae” s & =9 o
FftTa o sar 2

I T T T Fouar 1980 F IAF % ofd § UATHT Avast & IALGRT & =7 § it 7 2ff| 2000 H ST 9172+ 2.0 F AT v
THHA T T FF THT FIA § TeIH TTa sl G Tt ST Giremd Tor 67 =ff| =576 912 2008 F S 61 @7 arrer+ 3.0, 39 At &7
T THE HTE AT ST T T8 o AqFA ol © AT agd o T 2 FIE TAIT 3 T ATHISHIES Fg! 9 q1d 2|

TR 2 A8, AT 91T 2.7.x, 1 S99, 2020 F7 "gaatar g (A F 4 qgett a7 2015 F O aemr a9re ), 8 7
TIAAHT bl T T GEAT G2 AT ST T2t BT AT SHh AT% 30 A7 TR SHA T Tat FS(T| THF 918 US-AF-ATSH F G128
FAT TTAAT 3.5.x AT IHF T2 F GERL0T 7 q9S Fham S|

e AT e 3 forw arree SeviieT Suetsy g 81 TR &1 U Jf%5e q8ard S-91729 &7 B3 & vewame #7dr €, S uh
AT BT H2H FEATIIT 1 3896 o0 UF T-ATTRRT T2, T qiFeaa? w3, A i @ faw e % oo dareet
TaE Y 9 FaT gl

T U Fg-TTAATT TRITRHRT Fvast 81 stfsore-afites TUThT Y T2aas WU 0 a9 & aAidd g v sl %2 fFremard
FEATHE TRITHT 3T TE-S7H@ ST (FETTRITRT 37 dersiesrded (§f5F Foeq) afea) 1 q0dF &l 8| F3 a7 Sfaam
TAAELT F WIEAW § 3HH THIAT 21 2, o srqarer g fRwrea ofw o TwfHr efaer g1

e Aol =i s d2 TuET F 9 ofiT AT Taud % o uE aw-fEefder aas "ugEdal & START FaT g1 TE9H
wfersfer AT Hehed (3% & areeTy) ot erfaer €, ST s fAeares % Jm Aty siw afvueer art i atear 2

qTrE w7 feere foreT aiuer § wraters ST o ey a9 gwe w5 31 T9H fheet, A9 ST e wEee onfuer 8, e
AT THEA, TEEHI, T, T AALey ATHATHAT| ATAF AT | ZT AISIHA (32208 AT HTheod ) g ST gTehdl ST WITF: THUA F JLTT
T 1T rates SUFTON AT AR FA 2
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T STHgHEA | FvasT & g 3909 7 997 § weqa o a7 g1 araeae &7 94 (Frdft 20), s 9o et 8 s
. AR
c TERRTITETE.

o YA Tfed ¥ AgAT Bl

o Sffee Sfeerar & agav g

o THH TSAIACT WA TEAT

AT Tt FEHAT FT TEh g § AT A F aS, IEe w AAF vl hEe g & o fRemes frer o om g s
AISIANET T 28 HISET AT T F4T T T2 SIIe F a1de & w7 § &F907 &7 § qag a91 =247 81 v 98 qmw6
AT ST AT & U fHae Sevie? & G129 UF Gl I dAverst it o e $Y g% vy F wver 37 fAzrerm & sorer g2 of, e
i gfesrmor i = BT =m

T SAATE HT IAhT ST TZ(d | U foFhed 39 g0 UF 97, FH-AAA AT ATFATawATH i TR0 % o7 s et g1 o &
" FA o T T AT O 2 arael AR F o, qree us “Uw T AR S AT e U - T8 w4 B T2 i
fesres FRetrerht STt 81 T S aa WSS % Hel oY TTTa [eaah @ Uele At forad g & "t =ist &7 ‘=g & =7 &
FOTT FEAT T HERTT | TET TR WA ST Hhav gl

T F SAATH THT F Tgl STAFAT T F= A7 TATH T @ Y Haaae qa9 F1aieaa & T-Ageaqol AN § 99 AT ST Fod
& ST TTEaT T FAT 9T T F AT g1 T TUHLT FIAT 21 T 3901 T Agedqol 2rdl &, T T T THRITHT FHI-Hgea 0 FHI1
T | SR dvest # forg U AT Atege § wia i w7 gar g, AT 9= F STAN FAT 8, ST GHA-G9T 9¥ qEhAF 2T gl
za forg wrzer oft Suerser 2, S ek qrarer forf v @ # srqae wear & 9 e @-wadr uhars s f1 arree feaied § F#5aT 2

T F SAATH T TS AGed 0l AT SHAT STTN FA § F(of HT T TGAT 1 Tg Avast & ArH-fofeer Fdy aug w7t 7 F oy
TF AFS T IT SRR AT gad arft & forw Fefi-Feft == gfEwor § aRaferd gar 8, SE Sareeor Sl #04 ofiT 179 F7 9af¥q
FA 3 (TF TG HIET I &6 7) THT AT F 307 AT F ToATT THRT TECATA AT ST g

T FHETT | U ST e tas areaii«e g, Sraw s et F gefer ot i v f&eqd @ g7 adl g1 w1 9mar g & #re
TTEAIAF EAT 2 ST T8F 9 T8 FgAT § 6 Tg THE qerad #1 q=t 38 F ST FAT g, Tg TTAEE § A et # 54T
fomamar 2, & 78w F =Aan 299 ST TeEar 9T S 34T g1 9w fada, S A & gweEr qfewe grar g ar R e
STRITTHRT vt & f3reT 71 et e 7 9vg T=aT € S8 dare i 2T 9T g

SUANTRATA ST AT & Terah, T &7 & g Tate 1 SITHa T 7197 ST 2, Sve ST G {+eed Fgl Jrav &l

T AT AT T T2 TF TTHT JAT STTAT 1 SHHT S5 T2 T F FAGAT g1a7 ¢ ST T L SIS Hiae 1 START FdT

STET o= T A e 1 U w2t g1 F2 9w swrret F fBroda, ag savnt o oREwT w5 F o gEer frgs w7 ST
TE AT B ST e F 7T A TwfoTs g €| THH HY 7 IR it AT H FH ATRITeE SIaTE #fi7 &9 arer g g
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ESE4E

TS sATF AT TRHITHT F % o7 FeAT dove AT G F 9T sgT5eeid SS9 HT TN F2dl g1 T HAF1 6 918 e § Iy
It 8; T2 H FHT FA9TT ik F AT FT b <l g1 TH THT FIAFH AT 397 H¥aAT TEIh €T F FIAFA FiT 9reare T=AT FHT
gfafaferea w2t 31 =0 giaer w1 Fd-FT siw-aree Fam ff w1 sar €, 5% g2 s dvwest § qrar frr s g, afw et
AVl H TIUT AT ATS A o AT grav 2l

e AL
e § e weedew arfie €

o IHTIAHE TEHe (S =, e ¥ 9ra)| 78 waiE ofeard T SvEst Y goreT # oo avg § serterd 2rar ¢ i
g WTersh a5 (TTAAA o A0Ee % TERor it Thfa afga) dvast it w2 srer fForaarstt 1 ywehrferd Fzar 81 = § sErede,
a1 % o, x = 2, "ared R U ARueer AT x T HeArens 7 2 i U T 9T FaT 8 § SqaTs Far 21 (370 1)
AT T Ueh Arafed Gor e § Sy o star g frees forg (@ gren) afueasr [ sdewewss aar grar 21 =916 e %
oo afvueer =t srefeq AT FTAT T2 (FTET T T A G2 g1 T STETSAHE F a9 7Y GTHA §, T g ST
FT ITINT Fd g, x = 2, "(AARF) AT x H TaTE FaT §, HATHS (int) THT F AT 2 F TF 77T, Tasfie =7 F swafeq
SYaSrFz T HE ITH FTAT 21 T ATH F7 %G F AT F2T AT 21 A0k AT F AI0T 21 F AT w4 @y 2, 3t 33y
T RS FgT AT g1 THH A7 a1g 7 et oft a0 aga (9 ya & aegqet & oo Rarse 2 a6 2, Few fam,
whraTd, T2 S fafert & aryy Sfea sftsorae ot oo gra &1 U & stfarss i & for v aranes goF % wiuE e,
S, x =2,y =2; z = 2 %7 afvo (rfeendaw) S AT ST UF Serend awq A WS ArEfed w9 § grar g, e asfy
A F FG T B AF UF A UF G GEH G ZaT § AU g6 91 U AfRa Ty we A SEAr st f)
FTeriteh U TS qoT o v a7 f g5 F o aver 247 2, T8 SO &1 Uk TR a1 ¢ 3 TR araefier e
2T 2l

e i f TIEHE, ST AT T H FIS F UH 51 I (ACATRT FAT S, AT H else ¥ elif (FFT-3FTT FT HE=)|

(else-1if T HF=)

e for  forg w®eHe, ST UF TAGT aeq T [AXE I FAT &, HT seA1% FIT ST & [0 s qod &l e+ afvuaa #
T FAT g

*  while TeHe, ST &I % U sdA(F &l qd q (AOITIEA FIAT § 9 o [ 3aeht feorfa e g

*  try TTHE, ST THE HAW HIS A% H ISTU MU FTATAT FT THEA AT THTAA 1 ATAIT 2T & % AATAT &S, T AT AT
F2ar g T T e a s st Ao sotte 9 Mekerar € =8 9% e f{w faer gqar s

*  raise UF (AfEY 9ATE T 9@ IT UF THE T ATTE I T F IS 5 for7 geq@Ter ot 797 T2edie gar 2l
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class Teafie, ST RoaTid F7AT & FIT FT UF si® ¥ Aleorae-snies TUTTHT § ST F o7 779 T ATHeT &l
T A H SEar gl

def Tede, ST fret dharera = fafer & afvsrfi wear 2

with fEda¥ 2006 F1 ST 72+ 2.5 7 weefie, ST UF g2 TaoT & fiaw U Fle oAl 97 Heal g (I & oy, wie
& AT AT AATT F TgA Al TTH FHIAT ST AT § Al AT FAT, AT WIS DT 37 6T 8§77 F7AT), SIqata a7 e
ufFtoe =9 sRfEarEaT (RAIl) ST 98T o7 U STHTT HITALT/ARETHT qeray $it Sg o gl

pass TEEHE, ST UFAY 3 & H FTF FLAT 1 GTAT a7 F o0 vy w=aT it sraeasmdr gahie g f=4m
assert Tede, RafiT F S ST £ S areft fRuftart i s= F3 F forg st o smar 2

yield faawor, ST SM¥er WFF & UF A &q7 81 TEAT 2.5 F IUS UF A9 gl TH FH HT ITINT FLASET AT AN
e & ferg fmar ST g

import TEEHE, ST AT AT Fee o T START T Srar & e gt a7 afuee 7 SUaRT adar s § B s
HHAT g SATATT T ITAN F2A % A9 a4+ 8 import <mod- ule name> [as <alias>] or from

<module name> import * or from <module name> import <definition 1>
[as <alias 1>], <definition 2> [as <alias 2>],

print ¥eede ¥ Faer fogm = o7 fie () FFm area 3 '

T T FiA SACEHATSALT T FIH AT FAEqwar 7 T80T q81 F2a7 2 o7 [T 99 T F Aqa1, Tg FH 75l grav gl greAith
IS ST AFTFerwdT % forw sgaw audd 2.5 ® yare a1 Srar 2, arree % sHves #7 e w0 UET BT S g1 2.5 7 95,

ST AT TG o, AT SAe & q1gT AT €9  qria 6 T 7| 1797 2.5 § TEFHET Al FTe? BT § arog qsiT
T ZIAT g 3T ITAAT 3.3 & SATHHTLT il F €& TqLL F WTEAT F G 63T ST T 81

TN

g, T TR HT S SITaT ST Jvasii % a9 gl &, T Fg VAT 78t 6

ST, =eTd ST U U 21 §, AT 9N &7 7age o g1 = § &7 I6 % & f@Fawse g 81 F v fdhew (ar qoris
feefisr) // s werten aige / e g1 wraes T =raid F forg ** sitavex off streT

T 3.5 &, TAT @ IR AtaveT Ter AT AT AT THET 329 Afew U F forw NumPy S (RIS 3T STANT
ERIEIEIE]

e 3.8 ¥, fHes: =, N9 'ared Atave’ w37 7T 8, T TRt T 9T a8 U 92 9T & 90 o6 ® H A2 R A T&GT
FAT Bl



TR T 5 //-

T | == G § AT FAT & SITaT, ST o FIT AT 1 TAdT HdT & AT HTH FIT aeqel 1 qoa=T FaT gl (Jrar &
FEIA TT qoF AT & a2 Fhar S awar g () @) arrem F sy w1 3wt avq qg=e (S g o) fi e
e o forw ot ST a9t g I H T AT SIS W AT ST awar g, Seen s fna <= b <= c.

T 9T&a1 FT ITAN FAT § and, or, not & (o7 THF FIOAT I 6 FoTTT TARIHF &,
||, ! STaT i =7 F7 ST T @ 2l

ITTAT H U YHTT T ATHATE grat ¢ o T T80t Fgl Srar g are 2.4 fearfia g=it i a9 w1 us sffds amms
Afreaf~h o U ST Afreai=e Fgr Sar gl

FATHY HFTE ATeTT UATII T STANT F¥eh FIATead (0 ST &, gTeriter, I Thfwa & & e aer v srfreafze g1 ashar 21

Terd AfSreafh T § F w0 # forar T § U oW "y oY At (7 AT F R | e €t 2 ua: ardsiaiey ard A %
forT =2 s vaor))

T AT ST Tue % s ofaw At g ghEEt (1, 2, 3] F w0 H oY St €, aiadaefier gt € o v asadrent
1 FRrET F =T F ITIET T AT ST FHAT § (THAAT F ereganter Hiorat srafiade i g JrRu)| guew (1, 2, 3) F w T §
forg o 2, 7 siEddE § ST 39 W asaaielt i Foit F w7 § IUANT AT ST qar B, 909 SO & a9y a
FIRATHT Bl + LT FT STANT T TTeH HT SIS & o0 FFAT ST ahar @, ST He St aTft & Setad Tal #2dT &,
Ffew U TAT 20T AT FIAT & rEH 1 T2 BT T T9ew F aed grd 81 37 TR, IANE ' F (1, 2, 3) F avEy
Fimae tfRar M §, t =t + (4, 5) Fourfad FT T IBA t + (4, 5) FT eATHA 2T 8, 51 (1, 2, 3, 4, 5), S AT F t A
=T ST 2, e t Y ARt i Ty &1 g et BT St 8, Sath a9 awqei B ARad T Thi F ST grar
2l

T F T AT i i gt €, et B U, YT w7 GoAih thet ff =i (v aiuee |, uw foraw T
Ty, afz) F fro frar ST "war €, S5 e § 9E 29 & o e foese a9 § S, uF @ w7 #, T R o §
qHTEAHE TeeHe § FeraY e % TS 9| weede avray e & aIfed gry i i UE Ao TRT aeg A ST AT g S
s T T forae T srfsrerfeat & AT qodt 7 STTEd FdT § ST THE WIEAH § (A H, YT Ieartad At
FT TS A Hater st § Afdy #zar gl

T H UF "R W siUeT @ %. Fg GHIH F1F Far g printf STEw fFar # #, Iamgeer F o wiw=%s wWr=%d"%

(“5TE”, 2) T YoATH FIAT & “spam=%s eggs=%d”. AT 3 ¥ 2.6+ H, T8 FIET TLH FHAT 13T AT () str a7 &t
| a,e.g. “spam={0} eggs={1}”.format (“blah”, 2). Python 3.6 added “f-strings”: blah =
“blah”; eggs = 2; f’spam={blah} eggs={eggs}’.

e § faferer wame o T areaw g &

o TS AT Y 350 At gy Hwitha v gffww 9«1, 9ot o qel-ywrEag dwst % A, vwe sger e
AT EgY SEOT e F9 ®T F 7 FId g1 FA1 TH1 o T Fawearer (\) T UeRT Fae F w7 H STAN F:3d g1 v
TIXATA9 T 3.6 § "Faeiod R e1ere” 3 &9 § I0ereel grav gl




-\\6 TR T

o feqer-aes Rewm, ST A1 e a1 sat e it @ F q77 9% i THH ST & F 2 GRRAT Y F F GRS 3 SIS AT
T, I 37 =T H STFHA |

o ¥t Rt foned, FRear a1ea® 7 r % AT IUEA FLF F9TAT &1 AW F g9IT T SATEAT T2 0 AT g; THOT T I ITARA
BT & STet orTfeash Seeter ITHTT 21 8, Sto i srivrerte sfiw REs-deft 7o C# § "@-rfe" Y germT #:¥)

o urrae ¥ gt uv el srgwAttET i eoft s gyt 8, S F w1 § qafar @ g uw =), uE ([gE: 699
] AT T [ATEA: Teh: AT 071 S [T-ATITIRA 3T THTTHT TS 8- es oid % AT9e 1 TATSH T2 S99 & acal &l
FUT o AT &, ATRT T2IT TR T M T2 hed gl FTaeT ToAres rdiey, S =20 a7 T2res #gT 9MT 8, oAl # g

ST e FT AT TqT 81 IITEW F oI, TAT=e T2 AT SIST AT dhar qUf] T = AT uF Gfq Alerar g1 wes w7
T dcd U AT I g

T e, w=hm 71 w6 St arret F oy, g § sfterteat s aaEt F S she w aedt F a6y G S e ) a2 3w
FTAAHAT T ZToeTehe F hT AT FATAT 71 IZTEe0r o form:

o T FY TH IHAH T F form)

o Torq AfSreafE a9 if st

*  eval () AW exec () AT FME (ITTIT 2 H, exec UF TeeHe 8); T4 Afsw=af=h & forw grdT g =0 918 ATl A=l %
e Zrm 2

Traie UF FiWertth T BEaT g1 27 TFaT §, AT g1 ST T TH AT AFeST U9, qT uae § weede 78l g T g
THEHT T A9 7T 78 2 FF U wmreaic weefic 9 a = 1 UF 9o weede T god afveate w1 Fer 98 a9 g6ar 21 98 uw
FATHES € qfe & T FT INY ¢, TF AATEAHE AT & o0 = TF qHEAT dtqves & o == ot #: o' (& = 1) {..} a7
THATHS €T & AT § (ST o2 sraferd) € e At oW ¢ = 1: ... 9179= # fHew Ffe 7 Fwr a7 g

GRED

FEget e faferst avq ¥ a9 ¥ 92 F1F g § T ATHE=aTE 3T gl method (argument), STATET qET ST wTET & o,
class.method (instance, argument) %%’QWW %I IL A W—Sﬁﬁ@?w EECEI (@'ﬁ, C++,
Java, Objective-C, AT Ruby) ¥ e T (A1 77) F fAodia, urrem fAfest § 309 o7 a5 ug=+ & forw us vy = erfiex
2l

ZrgfaeT

T T TTEUT T STANT FLdAT & ¥ THH Afsorae 22T 77 T & Al smersse afuae 9| 19 81 Hehed 997 U< 2127 i
FTETAT T ST TG AT STAT F; Fow, Rl awq 9% q=red e g7 ashar g, 77 29tar § 5 & T 3w Iugs w99 g1 afaefie

w7 q 2727 FFT ST 3 aresE, I gEdT 8 212 BT T 8, S R e avg & i /gt g € (IsTeeer F forw, v e § uw
HEAT STTEAT) o ST AATT Ieg THA FT TATH F 5 SFATAT AT STAT 2

TR STRITHY T FEATHA FT ITANT F2eh AT T o TR DT TRATIT F T AT a7 8, ST TR ST aeqe=qd FAFH %
fore fora St 21
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FEATHA o AT IITGLUT T AHTT a9 T FieT Feh AT TTET 2 (I % forw, SpamClass () 3T EggsClass (), 3T FeATd HeTsFara

THTY % IO & (FaF T Uk IITEL0), HETTRITHHT 7 wfafaa i sraf ar g

Integer
(class int)

Strings
(class str)

Python 3

(class NoneType)

-

(class fioat)

Booleans
(class bool)

Immutable

Tuples Bytes Lists
(class tuple) (class bytes) (class list)

| Set types |

o
— T

Sets
(class set)

Dictionaries
(class dict)

Callable

< Functions, Methods, Classes >

P

Integral Real

ITrI 3 H HI9F T TEIHH|

HERTOT 3.0 T Tg, TTAT § 2T TohTE AT FAT0 off o et St 3 72 Gt enfarer off1 =g St afort =1 fiea qwe § 29 siaw
g 2 T3 T v aeq T Yo A7 svee w9 F fawred § e g (@t 9 9o v werd awg & Eewa § {6 § o T F g €)1
A 2.2 3 FTE F TTAA 2 F TR0 H, Z1 THTC T HeATA T STANT THAT ST FhaT 21 9172 3.0 F LT AT T FeAeit 7 aare

F¥ fo=T T om

AraRTiors TS T TSI T T F2aT g 3% I 3.5 F dAvast &7 e R ward &1 iy #wa &t srqmta 3ar g At
fehiee FMETaae, H-0T9T § IT6 ST Tl 61 STl g1 WUl ATHE Th THNTHE dohioudh [BAT TR AT G d-q97 TR HiT =

T FHAT FT 2

TICTERT: TTAAT 3 3 AT TR HT I

SEAED srfeaear [EEERI e 3aTRTT

bool =T EERREIG True False
bytearray (b’ Some ASCII')
bytearray (b”SomeASCII”)

bytearray aftaaaefier | aTeed w1 FT bytearray ([119,
105, 107, 105])




-\\8 T TRITHAT
b’ Some ASCII’ b”Some
bytes e T AT T FH ASCII” bytes([119,
) 105, 107, 105])
complex af ﬁi\dm TTedfah Y FTedfaeh TR aredt 34275
qeq1
iﬁﬁaﬁ—{wsﬁé%mw(m {‘keyl’: 1.0, 3:
, sreaten); Ty (Fit o #m) 2 False)
et AT | a5, et e S e 7
Bl
ellipsis?® afer T Tierfoed wrEgies? A1 NumPy Fefort . Ellipsis
T U LI o ®T § TEAHTSA RAT ST 8
float g AT e e, fereen-afeartog 3.1415927
TeET
frozenset At aﬁ'dﬁ'crﬁ?, '{H’Ef QHﬁ?‘r%?ﬁ'%g'%ﬁﬁ frozenset ([4.0,
Hﬁﬁ[’" W@'Wg a‘l%%sem?fr% ‘string’, True])
int afew sefifera afwTor =71 qurts 42
list gfeadaaefier Wﬁﬁfﬁﬁwgﬁ'mg [4.0, ‘string’, True]
NotImplementedType® af= Waﬁ. 1 A AT o FE ATl None
TE|
T WHR e o SFEHTT ATS TRl
NoneType® sfeT Eﬁ?ﬁ’c{ﬂﬂ%aﬁﬁlﬁﬂﬁ A R Not Implemented
FTIE AT ST HFAT 2
set gRadaefier IEEECALEE Eg—ﬁ%% The {4.0, ‘string’, True}
T2, Tofarg e gt g §, AR gaew B
) .. ‘Wikipedia’
str - O Ao R TS FSALLH FTATAA | “wikipedia”
“Wr7”Spanning multiple
tuple =T TTIT T TR & TR T (4.0, ‘string’, True)
ST T e Hwe # A ¥ o gy [Fange (b, 10)
range T aﬁaﬁm@ﬁﬂw@rwww%ﬁ%aﬁﬁ range (10, -5,-2)
Aa TR | "I 9T ART TR g

o

ITF § SO sfavest o forw ararer syt g1 € (+, -, %, /), ¥ AT AT % (ST T F0TeHF g1 TohdT 5, ST 4% -3 == -
=THH g off § “*=maih & for, Sargeer & forg 54+3 == 125 97 9*%0.5 == 3.0, =¥ U 747 {feaww [ ¥ @ AIvET FERew § TR
grar & AT T gl sitaver ara e Tiorg d avg w7 T 3 THE @ar At F 69, Stavewy infix (3T - sfafs = & uwhres g
TR &)1 T ATARR,THH TF AT AT (~) B, ST AT & F 99 U % % a7 e w1 3ofe 3a1 g1 it F oo zashr oot
~x=-x-1 g1 77 siimeedt § faearssr forde sitaves x << y offer &, S x &1 970 y T 9% ST w37 8, S x5(2%4y), T x >>y

F THTT g, ST X T TS AT y T T T wear 8, STaT B8 TR /) (2 ** y)

T F AT AT HT AT FTE q= AT § TR QUi 6 S S qdE gt atte afoe Seq i
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o U 2.1 3T Ugel F HY RAISH STFgT T STINT F7d & AT Ui (A9 § 7% 21 i quits 8 ofiT weifd-aize
RS steam| qurts farsr 0 it $7e g7 o¥ar §, Seew F forw 7/3 == 23w -7/3 == -2|

o UTAAT 2.2 YUITH FAWTSIT &7 THICHE ST ol AT T He o (T qdn g, ST & oy 7/3 == 2 3w -7/3 == -
31 v R/ st Yo T AT g1 v 7/ /3 == 2, -7//3 == -3, 7.5//3 == 2.0TAAT-7.5//3==-
3.01F  future  import division FUT fareTS % forg arar=re 3.0 T #7 ITANT F3 % fory v Hiegar
AT T BT

o UTgYw 3.0 TREdW / e wATT-qige fEefew g  forw, sarger F forg 5/2 == 2.5.

T 9=t |, / TEFT0r 3.0 F Tg FATF B o 2, / Heheont | 3.0 3% Sga< agl {2 g, 3% // e fE<fiee 21

STERTr ATl & ST 2 o ATAS[E, TRICHE SAAqAT 1 A F@AT, Fawar Sirear 21 Sarewr & forw =7e o g % aefaeor (a +
b)//b == a//b + 1 THAT T ZrAT 1 =T T8 ot 31 g f&F =efiseor b*(a//b) + a%b == a, a F &ATHF AT FUTHE TAT AT F (o0
AT EIAT B BT, TH THIR0T 7 FLaT T S970 TG+ 7 gaod g 7o % ft 1 afiorms, S 6 srfem &, e gor siqere [0, =) #
g, STel A UF TEHRIeHE [UE 2, TH Sfaere # oo g AR (1) , 0] 5T b F0TeH & T TSI F3dT § a UF FAle Hl (qhead
TUTT F I e 3 {oI et 1| ZTe-a e % for, 3 Tger 3 §eheor TSe-Ta-Ha-Str: Tee (0.5) F START w2 21.0 8, TSE (-
0.5) -1.0 g1 SRS TMST € Ta HT START FLAT 2: T (1.5) 2 &, MeA(2.5) 2 21

TR FE THTAT St & 712 gieras stfrsaiaat i Sqaf a7 g S aford § G START F SFIET 2 81 IIEI & for, =St a
<b < c U FTAT 8 fF a, b & FreT § #fT b, ¢ A TreT g H-FcUT dAvqo(0 TH AIAATE 6T AAT-31eT ATAT Fft 22 &7 |,
At =T =F Tger UF <dT FT Goarwa Fett, S eRomaesT 0 a7 1 R, 3w 39 i i o = F arer Y S 2

HAHTA-TE1H SO o forT 9T 3 9T =479 sqieed a8 it #1 gefiq-aafia sfdwan Afea-afyaar (e 1=
32 9T 64 faeH) &, ST T F int F FATAT, ATATT ST T T, TIAT TR A F G120, ST Aa9qF &, F et 7 7
o= T StTaT g1 S9E § 3% erfeas wiafAferear & "ua" yorg grar g1 (IFew 3 #, int 3T long X & &= &7 a< q97q
¥ 33T T o, A AR 9T T a7 F int 737 g7 AETRA 1) IUHAT TH/AN AT 9090Ad H (VERT 2.4 F g F) HIATA
0 & TeEar & oIy zordera wAresr qige 997 TaH F7dT ¢ 37 & Tt qrel At =i § {9 wHe (@60 2.6 F 918 ¥)
o "eArett F foro aaamET afeEar T F7ar g

T % SATTH T AT 37T d6Y 987 % AT3st NumPy & FTI0T, ST § f9qrsl 1 ST J@Tal €, 39 997 SeTeH® el
TTATERT 37 LT STHT aaeaTel § agraar & forw v aares omfter dw@as & w9 § Iwnr B srar 21

T TIATHAT F IS
e e

print (‘Hello, world!’)
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T FHRTCTCHT QU o ATST ¥ 0T F % oI wraa:

n = int (input (‘Type a number, then its factorial will be printed:
“3'") 1f n < 0:
raise ValueError ('You must enter a positive
number’) fact =1
i=2
while i <= n:
fact = fact * 1
i+=1

print (fact)

EIEEE

TTAT F T AE AT, T AT T 80! Had 927 a1 & &9 H I3 [T SATT 8, TE F FAT & (o0 37T STHT T
FAT gl TaTAE F T2 ATIANN % o707, 72 ATHF TTET ST TSR S8 THASUHS 7 U=t aufia §1 o7 arfheer Io1e Sevhe
FAT™, RAeme Terad F SEA, S AREs U I T, AAAHI-Aa% qeHad & a1 s, FafE sfverteat § g7
FEA AT i T F oy wieger onfier g 2

TAF ATEAT ¥ T e RS gy Faw fr w # (SEreeer ¥ R, 37 797 Ted v (SSuEsars) sty a9 frs i
333 T ITeIT FEAT §), AThe SATHRTT AISIA A2l 81 F I e, ATAF TEATAS R0 2T TEreqr g (FfF s it sireft 8) gy fAfde
o ST 81 grerit, srfarewier AT ATSAdT FIH-SIEwH ITAAT RIS B 3, Had Fg HIsId F1 {9 w2 % o0 age a7 e a
forae Y sraesar grr g

Fea¥ 2019 TF, I Tohot ST (TTS), TS-TTET T qiFeaa¥ F for artaramtiven Fatforedt # 200,000 # stfars e orforeT £,
et wrterar £t v Bega e 8, S ot 8

o c
° [=AATHS JTANTRAT 2THHA

A
o weERfif
R k]

o Efi
L
o TEATAA
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N Sk
. T v
N ElREE ot
. e TERE
o TUS FHETET
FATIAT
o FteaaT

AT qTFEA H7 G2 FEATEAd 21 72 C § forar w47 2, w2 Fiar C99 giaemsit & #@rer C89 AT F TXT FdT g1 T IS TUTH
T UF TeTHITSUE AT H Hhford FdT g ord 918 § zaeht agarer wefia grer fearfaa o sirar 21 #-amaere &7 C e 3eft arrem

F oo § for 0 v 92 AW Argadt & aryy i R sar 810 77 AR e afdwter srgfhe g e st sonfert afga w2
TIEHTHT & o7 ITAE g1 THEhiH qIE(aelel THehT SIHaMal STrfaharsi § § U o)

I FTTFEIT

PyPy, TTHA 2.7 #T 3.5 T UF I, AHATHILT T gl THHT STE-TA-TSH HUTSAT HI-UTHAT I Uk Hgea QU1 I LT ATAT 21

TEHAT T H-TTTA T TF AGea 0 Fleh & ST ATSAHIASH HT AR FLAT & Tg T THILT T FT ITART Tl FdT 8 Y 30 TFE T
T2 AT 9T TS FTAFHT T ATAT IqT 81 TAF F Al PyPy FT U Teahord deahavy HY gl

ATSHIATAAT 3T AT HIShH e erd & ol qaierd qraae 3 afte g1 THH o "reeeetd EV3 amfie g

eI TF § T T U a3 227e 2

ST HrATaTT

AT SEe-TA-2T2H T Furea fFwfEa By o 8, At s st €

o I 7 2009 H TS FATAT ATH F T Fiorare & Tt o, et 3287 TAUANUR AT ITART Fdeh TTIAT S22 &l I
AT T FIAT T AT FHIL T hel FHA 5 [T SHDT AT AT § T FHIAT 7|

o HTSHN UF TEe-IA-2T3H [AATTAT ATAT FUTTAT g ST H-GTTAT F qTF THFT 21T 3 3T THZH I ATzeaie #f 79fiF e
H Fael FqT g1 IIT e g ST TR 6 for {Arg & i Wik 97 il & 99 grav 21

2005 ¥, FIRAT T @eT 60 WIETEe EIF F (o7 Tk I+ eee? ST Fhar St /8 PyS60 =l za# #1-aaae Faieaa & F2
Ao 37 e sl freew & vy vdhipa we % o ga afafies aieger v ot B3 sm=m =7 | S60 wrewi & asft afideq
T A % T TISree 7 STq-2-32 TET AT A7 i oft &2 aS-7eT Aot Suer=r &1 Nokia N90O, SiEr fasie Aresy & =rer arare+ v
ft T e 8, e s i e Rarew v o s s S awhar g1
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AT & forw o= wig-HaTEeT
IF-FAET Afeoree ATATSH % 0 2 Fureee Era 8, T A7 a7 I & I, I w7 U Taaed SUHHg, 1 S 9T 6 w9 F
T F THTT v il 2

FECD

STHAA SATET A2 FIE § Hawferd w2ar g, o a9 geas Ay agaa 7efiq wrate=aa g e G s awar g0 98
T TIITH F ST FATH AT HeFeie o ITANT Rl Y TEAH a7 21

S FHIAA AV THSTSH I AT TRITH FAT % {oI ST U o7 3107 a7 SIEe F#3dT gl

AT AT [ €T, 7T dTgeehle T qIHTT TeH IS0 Avast § Hehfora T ST FhaT 8 3 SHhT STANT I % 979-
T ST & fAmir F oy G smar 2

TS qTTAT T SATATAE § HHord FHaT gl

TSI T T HT 3T & ++ F Hahforq F:2a1 2|

T T AT e F Ferfora e o T T Tuer= U 7 STIRT F2dT 2
TS F TEAA T C++ § Fepford B srar 81

FF g2 T TE T (2010 H Thmaw fefe) 3w are 7 (2013 § Fiaaw foefier) wwern: C #fiw C++ H Heferd 21 21

RIS T IR ITTA AT AT % Forg Shferd war g

AA-UASIUA GTFAT FHl HUASTTA H Hahferd FHeam gl

TZHT F TIAT AT C++ H HHiorq 6T 2

T AT (SITS-37) FEANTE 92 AT qraree F1aieaae i Us g9 qorer Z2m@med'13 8 seqa i1 13 o

IEETL

T FT R a2 G0 9% I Urgiade ST () SiERaT F wreaw 7 B Sar €, S S T gt w1 wwqrted w72, g1

T HTHETAS e U F3d 3Y aree fEsires [t a1 stwgdfe % forg srafaes & gar g1 arae SifEr aer <dt 8 #
TR ZraT g Tt et it Feteqr Hf STt g 3T T qer sfiw #E At st gy fevauft i S )

Fvast A1 gy H-urew Fad FEteaad F Fww & 99 g g1 7o g=H =g e F G o arafaes 5= g o 117t
X AT AT T T T TASSAT a9 ST | =41 461 T8 2| o g &9 § v =-gree o v =g-are Rifeed ww gan g, s
TR =T 75T A1, 519 a o Sast 2017 § arra fMega § samiaia a8t gan
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H-qrrae it Frastia Retrsr i\ TH # AT €, S Sw arq F 9o g 5 dehor dear F e anr § gia i T 8

o TUGR-IERTT HeaavT, el I & gad ol ST gl § 3T A7 FT F TS F 6T AG9AHAT BT g1 HERTIT FEAT FHT Tl
STRT 92T gam 81 ¥ Refte aga 9 g §—3a1er & forw, d@eavor 3.0 2.0 % 8 HTer e Sy foham a2 =m)

o i@ AT "y S, T 8 18 e # T FTH g% a9 €T Il g offhe A2 IALTT Tor FIAT §l HERLOT AT T
T T FET AT EIAT g1 el T HERa0 ol ST g1 o 97 Fs a6 qe auTiohare gTeT aafaa B smar )

o TR FYelie, ST 1S 7% e or 787 F2dl 8, T g2 3 Hetd # grdl & o7 a9 a7 A1t g e Fragett fefier & 51w
I ST § a9 T STUEH § 2 AT Srar g1 39 Refisr § qrar wustgt # fF 0= o Srar g1 9 weweor seAr &
AT ST STw 9T @7 g 2rat g

foeae 2019 & arae 3.9 srewr 1 fit sedie & 7 off, @ sifaw "seeor # foro fetisr i e T8 a9 T ey § o et i
It F oI e |7 74T ST T4 % qgd oI qEaT TEATa % "1 ST TAT AT 377 U AT qref Ue oo gt gl

T AHT, AT Y NATT-ITH T FT q@Taara & &7 § i< sifam Refisr & uger adreqw  forw ff S forar sirar g1 7=f s
fefier & forg we @ier 9= gaT €, AT AR A8l g U Svg AFT <X g1 ATl gl e fi fAw S A F dw a8t e
T G2 FATH ol feregate Faw Thwor Yorrett 1 ITART Fee wre it Rl fi A=t 2t 31

T STATH & THTT o L TeF o TAIT [ETHRTAat & SAhTiies $eTe, g Gosr T34 (fEdiems) & 86,000 & stfer diveaaw
AT & T0TaT AT gl

TSI T2 THE TeqT0rh TFRAe TTehid gar gl TS ol Se (a9 a1 HeRar e «f £

ATHH T

e F7 A ferfeer FAET aug w7l w7 o = g, S arree FEiar Eer a9 a9 T dvey GEEa wea qug e fomn

AT HIET 9199 qa9 T IF99 w67 ge5ta § =@ 39 € sseer F o, amew aifte #§ sy 3o GRS oA
Ferfiefres aRuaer TR F 3T 91 F a9 T9H ST U A 1 AR TIAT Tor@e F WISl g+ w9 & fafosr g2 «fF
oTTrerer g

ST Py- 1 SR g famre % forg v st & % g e & wefod 81 e st v T A i
ITART F IATEL0 § it § Pygame, SDL &1 GMI& & FieMT (WAL 9 0 99 F oy swanr B smar g); férer ¢
oFrESEE, S e L A S T 3w § S PyPy, T T i S e & & g i o aw am

TS STHFTHAT ST

qTEe TS STFH e St | AT 2:

o Ewa
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I qIFEag< it AT

2003 F FTE § T F ATar fesia St w3 | o 79 qa s At TRt araret § v 2, et e 2018
T A LT T ATRIT AvasT (ST i Y % 971=) Bl 28 2007, 2010 377 2018 H TTHAT A=t A § ST 747 747 =M

T TS e a | g7 747 FF fomfees Fwast S G qrem, aiafis dvastt & o # wrfass soaresd €, S € s s,
TIOTEHT TAEATet 3 forw R 06T 3T U aeashier § @i oY et fram & arh @ s "Siman & agae off siw gg
++ T 57T Iy ofh

T FT ITANT FA AT qad G Tt 7 A=, e, arg), 99, qTET, FEaE, STHAd, SRR, w3 Aeuaud i
AT ST g BT qeerTd oAt off| \rerer =gt FeafEe aree e o 9wy @ urae § ol 2

T AT ATAN o forw e Emfesr dvast % w9 § 10 % Thar €, S F oI 79T a9 g4 F forw Are_a={y F qread F 6
TEAHTA FXAT g1 a9 AT Ao SeThd & 1T T AN 0 st a9 & e uF 7 udters Gt G @ g1 Sem,
wTuaAtE, fRTe, eaiigd, 921, SRET, FTeh, died i ST SF a9 FHas Sed JAqaam & [Soe i @@ § Tae ™ &1
AT FTA & AATF-3TITRT AT F FATee-AT12S Al fAhiad Fed & O IS Y SaeaaEa &7 UGN 3637 ST a6 g
THFIUANCHTS il oo TaTed § T A9 & ®F § TECATA AT S7 qhar g Rawee Fegee & S+ 991 &7 TR #71 & fow us
FET g oY graia g SEFHT ITART (IITET  forw) 3 srar 81

THY, THRTT ¥ FewelTiord ST ATeadl IR FeT § T F T START it Sqatd o9 3, =9 areedy s 8 argmames
ST THETRD SHA-TATOre FEewaT YaT Fd 81 A U T qivedd? g e U Aiedgd sevhd g S arree § s fer .
qHAT & THF AT H IO F FF Tgql w1 ariaer Fhar @ g, Sad dismrioe, wiftaqe ey, dearms i, et fgia @i
FA AT BT B

T FT FT AIFEAIT IATEr H UH TRfeew dves F &7 § gwerdaryas ure Far @ g, S serma 9 e 9 Bty
TqiFea=T, W S9 3 <Y Teriifes wieaw, 3 1 ufAde e S 3 3§, seiew, fBemT 4 1, drgeaa, g, @, $er anfae )
Arefaes?, Aiftedst, fAasere Thaed Furres =F, 237 THRR TR 59 sfrersuady, <o, fBFae siv 9 oata ur s wgforeee
FTEITT TIUTH SIE THITITZET 3T FAAT AT 21 Sy e |} ++ Feaw ST Sfeer de==rst 1 feame F o arzew #71 uF 432
Tiex F =7 # SUART FAT g1 UEL, i § fowee o F o aree i aes =y e F w7 # Fgrer 347 g1 79 w2 Jiear W

ft ZEqeTer AT T 2 Sl RS U9 399 § Iy i TRITTERT wravslt § § Ugel o 9 § A=A TAT §, AT 7 SATET 377 A
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T AT, T AT - S8 [EaETedt A 99 § AT w7 STAN AHA 9 FEw giEmar afEsEre § B S 2
AISIAY AT, avar e o f=r Toe T ooa & ar us fORfter J@s F &7 #, 9909 7 STIRT A7 ITHiash dvasr
TEERTOT % forT R SmaT )

FT AL O § U W Tk & & § Tra= &7 gq1ieer TFar 7 81 a8 Aferenier o fHawort, uinmsttug 4, fiduast (T
& = H), T UHST, SOTauas! (Ths1 & &9 7) i AFHatre & arof fO7 F2ar g ofiw Fwie arsa (FHae) § ST &6ar S Fear 21 F:2
o Ao aree #§ o U Seier # ST Fd § SaE (Al SEeia? T STAN HAT g, A% 1 g e s wErT
TATHIST TEETAT T ITINT H0d &1 g oI 1o Torot Taiere fRreew, Trast # e 7 START FdT 2

TEAT AT IR H G FT ATTF €9 F ITART 6T S1a7 8, orad eiroor e ofF anfae g1

I AT(T T ATzee U e srfderter sFe atvea=e, S o sFe orew § At frar @7 2, 28 9 § ot @ 31 e
e FRRTA-aTE Fege SIeree T TTIa= &l 01 T ITFRTHTT-STRITHENT AT 3 &9 § SI7a7 747 21

forer sitftrer & e orrferer g i ST i ITHEE % A1 Gaed 6T RI99T FIAT g1 THHT TrA BRfeat TaTar 7 weat 2013 & deaa
4.0 % 9T § UF 7 faerar 21

QAT § TATIET VAT

TR % ST o7 FRATE T 7 % e T Avesi 1 TATad BT 2

o ITI9M, UF U FHeHT ofiT U THT sfeoiae AiSA FT TN FAT g

o FERT TIEUF WA THT q¥g F THEAT HT ITART FIAT & ST THHRT "ITAAT STHIHSH TN FT IA AvASll § qAE Tgl
Tetag Far & S 38 warfad o g1 graite, FraeT de T ay-av-sqad, Thrs Te Y aafoqs fuw asfiT &
AT FIAT 2

o FIIEHTE, U TRITRHT AvasT § ST SATATIERTE T HiF-HTee FIAT g 3T Tg TTAAA-ZH-ETI T 3l

o SHftuaT Bt F qrEYT ¥ 22ET A e 3T o 2

o TH "y ST Tiefier dvas § i w7y i o e G = § s 7 el v F oo gue {iEwm g
FAT Bl

o UTET YTAYA STEA 99 T STET H AT T THT F ST AT 9711

o SIforT F g HAIT F HI T T TRTERT & o0 arree & =9 § T30 F39 T0R7 37 Hf F =7 § 99 g7 9rau” F 97
TRt T s = ST 7 AT F Fi FAT G ; TRISTA ST TF T e % A aspferar, gadt Rt # qrgee
H T FE T ATHIT 4T 2

o FIefoId TEAT F THIT UF Seiiaed O % a1 UH FEATHE T AvaST g1 g, AT STaT [Easlad] ab Tg= & a1
Freferd gear & 212 3T 197 81

o &t % fAuTaT, ZFERRT AT 7 FET & "H U Rfter SvAst Argar o7 S ue & e erfnertedt g1 3 qryee £ g
e stfesrare-sitee g1l TaferT &9 Sraet vast gg e wee &1 Feer g1

o oyl gIT fArafEa UE T dves fave § g arra=-aia arefEaea g
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o SET e, witefter = & arew & 7 TR SAvert, St svaRr ffR=-rw am F oo B strar 21 78 o anEt
ALl o |1 e TTAe % "6 gt gl

T AT T AT FT e ATATen T o ST AT AT g1 3T & forw U ST ARt § 9 § a5 (I 8§, uE
) F Sitf=reT SiiT sTadTe & Wl T T0 HI a7 STFRIHET i aeawar w1 sreamg ot fFar srar 8

AT 7 2007, 2010 3T 2018 # EemEaArs it TRTFHRT Fvast it 7 $37 qEwe T8 73T oM 78 [ET 39 vt 1 {337 S 8,
ST AT # a9 F T g9y ATUF I gE ¢, ST % ArEereE T3 g 6T Sra gl

A Sl TR 3 AT I TRl g1 STaT 8, A ST 3T f&ETsT &7 SUFT T ¥ & a7 SMeh! T8 T Seafol eAT gl Ifg arT
e AT forTeard FoqeT 1 START 7 TE &, AT AT TATaTH st T Tga T F & (o0 TeHaad Feheo Seaid F a9hd gl

T4 1: e

Download the latest vers

1. 3T T TAAT FGHTEE T AT AT T2 Ja9722 (python.org/downloads) & AT = HT A e o forw sraedss a9t =i
TTSAATE F ol 3| ATATSE I FAATIOTT =T F TqT AT ATRY 6 37 &Sy &1 IuanT #7732 o e Sxetav & o weqa &3
2l

2.7 T F3 FoF ST I |7 SEhe07 SEafel AT AT 3 TAHTT H TIAIA 6 &7 TR0l ITersd g: 3.x.X #¥ 2.7.101 9129 1 i
TTSAATE FA o 7T ITeTe FTAT B, AT T ITTEEHATA 6 3.X.X . FAAT ATRTI




TR T 17 //-

HERTUT, 2.7.10 STSAIE FL AT AT €T T2 FIe F A7 HIH FA ST T2 & AT IT TUTHT 37T TETshrerdi & a7 [regia oedt
3.x.x T TR ATATAT 2

o I ARTGIHT AT (T 3 a7 3.xx . THA TR E

A

3. TEIAT FT TTSAATE FA o A& AATU: AT T HERL0T % {orT Fed a2 3 3 ¥ 2o o Seeiay STeadre g1 AT eTsaare
2 % 978 TH TEEIAL AT FAT Tl 2|

- Pyt 1R (22 W0 e - KN

python

windows

4. "qTIAT 3.5 F AT F SE" SR AT AT FL: TG ATTHT ST FHTS TS F TIAAT FATT T STIAT ST

) #ythenn 351 (33:00 Setup - o IKn

} Install Python 3.5.1 {32-bit)
R A8 i 1h ekl Py Aokt b o e

5. "EFeiar A13" 9% et ¢ g st aeft fowiee fév 3 aver urgere v Sweter w1, S 5 srferenter SugnTatet  forw i g
ElEL

o T AT T FTAT HT ALAT FIAT ATEA &, AT TATIAT (A TAHT qa AT ST Tl Y, THEH TATT "FEEATSS SETAMT" TT
Toreter Y 91T TR ST T =6 AT 9= Ll
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6. T TR GT: T TATIT e F [orT 73 I Seafer § 9 @80 a0 & 79 #¥ 2T 8, U Teaie e0ies F1 Gief| T21E 927
% et ¢ ST T8 STedt F Grad % oy "= 2Ey #)

Python 3.5,1 (v3.5.1:37a0Tcee5963, Dec 6 2015, O

tel)] on win32

Tuype “help’ ‘conuriaht
print( 'Hello world!’)

credits” or license” f

7. e T fETe SATSTHT: I U FHIE A124 & (o0 gon| 99 FHie ared #4337 "gal aos!" Yeiia w34 & for « vex gard) &hi| 1

FATE g aes!" TR FA & forw &t . whi o fe (g aes)

R
-

LELY LR

ol

B/ LICTERY
52

e

115 ek
A4 T )

8. arEdiuerd e ufaer @vel: T S IUAE ATHE U AT qfaer F AT Avar g1 T AT R T, TEHEr F o e
e T ATATT IAT B T 2T A= G o "ATha" et Soat F ArEuas At F T4 2|
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I AoHow to Start Prograr

9. T HIEAT Y T 0 S A Tt F o g B arres wafua § ST w2 75T 8, AT ST ST START FEAT HEAT %
FE THRS 1 TTTAT T ITART FIA % T HIE F Feg GATAT 6 (o1 T H TRITERT 9 40 7 36|

fafgr2: &=

1. TF F T 1T I 3.x.x SEEIS FIAT ATET & U T F T TERT0T Tgel F TG T 2.7 F 97 A1 8| T SIhT 9120+
U HERTOT T AFITHAT gl 2, AT ATTHT Fg Y ST e A 9=t Tl g1 AT T TTAAF F TS HqH HER0t aF Tgo qT8d &,
T 3T 3.x.X TEEIA FEAT AT

o T 3T Had TTAAT F AT HERTOT T ITANT FHIAT ATEA &, AT AT U e Ul H e 97 T & ofiT Svg i &
HTEAH | =TT TRl

2, T JTETEE F T 3.Xx HBITe STSAAIES : AT {F T¢ SATT (T1727.0rg/downloads| T 3T ATTLieT e &1 9q1 v
FTRT 37 & Treiarer Hree faarr =Arfgu afs o 98t grar 8, a1 " drog va” fofsh a7 faeres #7)
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3. ITTAT T TEIA FA F [oI7 STSAare b T Fhsil Breel I% Taol-{oeteh F3: TTIa T Teeier FTF % {oI7 Hohel T qTere Hi
SATErRTr STTNTHRAT et [TTee AT HT ITART T T

4. TEUT A | I Tg TATHT F % for fF Sxeteree i grar 2, =fHae Afex w3 o7 a3 eeT #3| Tg AT 3.
ZTITHH F FIAT AT AT HERT0T FANT AT AR

5. SMESTUAS [AhTe ATaTao Giet: T8 STHITH STThT T2 e forae ST e #i3 7 @t a7 81 3T T8 Tieerher Hiee? § 97
RET
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6. T T oAt AT SESIUerE U A BT % qUT Arareor Gren| e w i @y w1 T g aes ! wa i w3 ¥ o o
TeX F4T0:

print (‘Hello world!’)

7. AT T STANT FTAT 0% Fd: T ST TIAAA ST BT AT E, AT AT THHT START TRITH FIAT T o 77T 90 w7 T 8| I
greaTe T o forT erferr et 3 forT arerae ® TR &9 o ¥ 78 39|

T4FT 3; o

1. ST IRT Tgel F Seeiel {3 T OTrere 3 SEheor il STi=r ohe: Ty T omenT g% foaeor arerre worfue & &y st 81 e zfieer wreshe
Y TSI 212 F¥eh 2 Hehdl 3 (% ST TTH hie T HEh0T 2IaT gl



T TR

2, TAg § TAATH TR eI K8 A F&AST @it 37 g1 THE-Te e I 2eT #7Y)

o 3y uftersher et § fRud Saz % e/ R uitasner U0 7 START w0 off 9T &1 eeiel 7 a6 &

3. ¥= T 3T ST H THAAW SR SER( F: AR (AT @lel ST g2 AW TR TAAT 23T FL

4. T T § TAITTH SERTOT SRS Y T STANCRAT o6 &9 § oW 2 e | TRIT-UF T 22T FL|
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NGO ITIE - GO

S python kfle - Google .

€ * 0 WA GOOgIe SO, I

Google | eymonidie

PyCnarm. Best Python IDE - JetBs:

7 W jeity ains comPyCOheum ©
Ty povwenit e srveet (D0 Sor prosuciee Pythan
20y (1l - Do) toms

e language since 15201

Marm sbo IDLE

IDLE {Python) - Wikipedia, the free encyciopedia

Rigs fen whipedin crgWAMOLE_[Pythos)  Wikipedi =

5. SMESTUAS TRaer TSAAre H3: AT AT I e Tfierer F1 START FTT AT €, a7 9T T2 79 f&Aawor F qiveday Taee w7
ITART Tk TTH F TFd 1 TohsT T GIoT $i¥ TEieT 3 & (o7 a9 "I e gref|

\S ﬁ'."m‘--“-av-----'-:-'un.'» i g

A Pythen » 351 3 | DoCursertaden »

PyTue 27 e Parts of the documentasion:

Python 3.57
Fecumerts since 20

Quick vearen

B A -

P ¥ A wemen rary destrbes navar A% Anguage sty

Python Setup and Usage

Saedin Python 3.5.1 documentation

Ths s the or Pyton 351 last updated Feb 04, 2016,

& Overview—Python... =

Pathonide + 0 B U & @

noddes

instaling Python Modules
utling Av e Sythen Mackage Axiex &
ater sourEes

Distnbuting Python Modules
sy vociaies fr adalesicn by Oftwrs

Extenting and Embedding
s Ky OCws prograrmeess

Python/C AP

feference ke G0+ progrneeen

6. TTIET HrET H T FH FL: AT TG ATF T TEAAT FT A AT FEROT SETA g1 ITAT 3, q1 AT HI@HT 97 FT G 8 o6 29
TR # 8 ST 34T S0 qraree &iee & 5 el 6 o qraee § TRITHET 9 9 F39 3 |

AT HAH T, THHT AR Jad1ze T AT 2.7 FT THATH HERLT STSAATS FE| T[S AT g FATHT FAT A2 & 16 0T T

TG T AT-2-3¢ HE SEeid AT T §, TT TS a9 |12 F g U § Treaare> e o 9 fFas w3
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e SEheor UF THUEETE U6 F w9 § Y R ST g1 36 Agad w9 § erfud w7 F o, a9 wed 9w gad-Aes w7
THUEEATS Tohol ST THSTST TR A7 STT T ITHIUN 6 FT2 TATAAT Tl TAATO1T F2A T STIAT 2q7 g

fRSITes F T, T U Ao § deeter grar § e genor Sear uree gl €, SSTeYl % oI qTHee 6 2.7 I¥ Seald
i Hr\arrem27\, arfE e e G Gy F uw & Reew 9% argee % w696 T 9| g9, R U Sa0ieT T WEd
T % forw fRwiee uftersherd 81 GhaT g1 T TaATOd €7 F T UAATaCTHe T A Hellferd T8l HTdT g, qTrh AT gHIT 36 I
oo v £ arerer i e = 9fy sers st 21

B AT UTEAA Tevde o forT qul 997 AT 2759 FEAT Seal § A1, gl SJTal 8, THIO 379 fSwiee qra weweor & foro fAforwrsi
T H 2| T A gU o6 SIaaT a1 Seeterer™ C\UTa=27\ § 8, TH 3799 uT § SIL:

C:\Python27\;C:\Python27\Scripts\

AT T8 aradrer § Ao aemse smEr F #57 a9 8

[Environment] ::SetEnvironmentVariable (“Path”, “S$Senv:Path;C:\Python27\;
C:\Python27\Scripts\”, “User”)

g ft TTaET ST % S v e 2

T (Scripts) FEfrET F1 F5 et w1 EW U FHIS WEA AT ST 8, TAMT Tg UF 9gd af ITIET S 1 I F7 ITF0
F & oI T Fg Sl T A7 I Fw A oAt et gl [T = |, arowr gHer Setuptools FATT FAT AR,
A g T oI e JAF-Te7 T aaTadl 7 START FIAT Tgd ATET a7 2|

eeqeey + T

3T Fged ol JTT-TeF T Tohol Heardee i demedy €|

TF AT SEIA g1 S 9T, 3T TH STSAAIE FL Hahd &, UF af FArE & qre ol ff ey aree qiveday 3T &1 Seaid ofiv
AT FY| T ATTHT TH Aeash TATIHT &HAT I AT T8 o TAAT qIFeddT § qgd HH FH F q7T ST | A7 9147 8

T 2.7.9 ¥ A3 H (A 2 @1 9%), 307 qra+ 3.4 i 972 § Fhiee &9 F 9127 1 THH oia Fivl

g T & o o T arew i 8, FHie Wive @i oY 36 9T

command -v pip

TS TEf FAA o o, SferanTi ITew SEaraerd eSS &1 I 4 - Tg ST &7 F FEHIA FT TATTH HEhTu Seafe

A TAAEAAHE

FHAT TAATIAHE (AT Tioreed % e smaeges RUSHS &1 srenr-srent et o2 @ & forw, 39 o s arrem ararasr
TATHT e ITHLIT AT gl T "TIoeFe U HeheoT 1.x T2 4 #ear €, Sfsh Tiorse a1s 1 4.x" 7 steeq gt 8 fiT sroeht St
ATze-TheT (AEfrRT &7 9T ST JaewiT Taar 2|
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T T, ATFAdl F o7 Zeatarer [Eer 1 ared #3178 & 7+ % o v arqertas feew f9ee #4992 81 (T8 e U 9%
T 1 T7E 21)

T AT G ST o JTE, TTAAF 3 FT TATUT FAT T8 I3A &, FAN 1 Awerel a2 3 T fSwhiee F &9 § geherar g
choco install python

T T T AT 7 FHIS I AAT AT @, A7 ATTHT T FEI T T Ao e § qeqq g7 ATRU (Aol M= g 3T Tarierd

] T ATH T F ITIAT ST 1)

qearrgey + T

T HEE FEea U i 1T-T57 TTAAA Tohol HeATeA ¥ TST 2, ST SATTH U &7 FATS % 772 et off ey arra aieeaa I i1
TTIAATE, TEA AT ATEENA A & 8| Tg ATHT TH Jeas ST 0T FT 99 T4 F T qivedda? § agd &9 F19 & 979
e | | 1T 3

T 3 % Fft quidd deeon § qrey ontee g, safer gt w1 5% 17 sethaa €

python -m pip install -U pip

IEEEEE EC R EE R EIDEG E Y

ST Fa W [IUwe T TEafeT HIAT 2, TATIR AT FIaT Teafer T T 3T ATATET AT T e ¥ Tqohl

FHAT TAATIIAHE AT Trored % e smaegs RUSEHe A1 sofT-sreft SFret uw @ & forw, 39 forw a=sre argee arqraor
FATHT T STFII g1 T "TIoFe U Fehe 1.x 9 AT F7ar 8, Al Tt ars &7 4.x" Y T2 g, 37 sy Ffe arze-Tene
TRt =1 |1 T TeaeT TEar 2

AT T TEIA FT F TZA, ATTHT T T FATSAT TETT HEAT SR THHT T O T xcode-select --install FTHT
T FIT FHIS ATEA 2o HT SEeld FAT gl AT HF UT T F TFHHIE FHT QU HERL0T, AT FAaH A =raaris OSX-GCC-
Installerpack-age # ¥t STSATE T Tl 2

T SIF T g & TFRIS Teeiar 8, a7 OSX-GCC-Installer T€aier T | TSI H, AIWeAAL 3T THEAT T FTLIT 9 THdT &
T T AT qieswa 2

TfT T TS T UF T TITIAT F2d &, q7 AT (09 I xcode-select ——install FATHE FHISATST 2o €T e g



-\ 26 T ST

STt SIUE U a7 et ¥ g STARare & v orar g, o freew & ofifma SR uE T ges e
TS S U T Tohl TS| g 3 T T 9T g

BIeIT SEafe e o forw, @It Sf et AT ATThT TEEIaT S0 T e THee 3T FeT0

$ /usr/bin/ruby -e “$(curl -fsSL
https://raw.githubusercontent.com/Home-
brew/install/master/install)”

e aamuaft i a7 F47 aEeTa FET 3T SETAAT O g9 ° Tge AT Hehd <771 ZIHsE ST 2 & 978, 709
PATH taamaea#e afiuae % offd ux graga [Efars el o7 era=t ~/ .profile ®TEd & $= % dftr e
T T T &

export PATH="/usr/local/bin:/usr/local/sbin:S$SPATH”

A, TH F T @ TTTAT 2.7 TEIA Fi:

S brew install python@2

FAITF paythan@2 FUF "1, TH STTAT STATH FLA il STTITHRAT ¢ T 6T F, TATET TS TATAAT T ST et o6 form;

export PATH="/usr/local/opt/python@2/libexec/bin:$PATH”

BIHsrd fATITae T 919 34T § F1 Ire2 a1 o orefy off w7 w9 fAreares AR 3 Aremw ¥ fRreew a5
EEud

$ python -V # gIHSd installed Python 3 interpreter (if installed)
$ python2 -V # ST installed Python 2 interpreter
# $ python3 -V # BIHSd installed Python 3 interpreter (if installed)

GECRECRUCREE]

SIS ST orT Hesrded v Iy Seafar wear g1

YeATEA AT UF & FAE (easy install) & AT Jeadk (MHAR T Tewde) w2 Fft «F smamry araem

FFEATT HT STSAATE AT (A FA § TGH AT gl Tg ATH[ 39 T2 AT q9aT F1 A9 a9 F T
TqIwEaTT § agd FH FTH F G19 SIS § 77 F47a7 2|

TS T TSl T SATEHT & S60d 2 oY T f3d Fwd % forw v saseor 2, Sreeht frerfer v iy 1€ g smem_
I¥aieT F7| Ig easy_install T Tgd¥ TFs aLIt o, 3iT TRT T F F9TT T@T ST4T 3

$ pip2 -V # pip pointing to the Homebrew installed Python
interpreter

$ pip -V # pip pointing to the Homebrew installed Python 3
interpreter (if installed)
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JHAT TAATITHE

T FHA TAATIAHE (ATHATE T " THAATA' 5 & F AT ST &) STAT-AT G| T AAT-T TTTFed  forw aarega Rughsr
T FATT T@ o 7T AT TR ATATEL0T ST T T STRLOT g1 T "SIorae T Heheor 1.x 7% fed¥ 2ar g, AR St ams 1
4.x" FY TEYT § 3T AT T AT -Tee (iRt 1 A7 @i weee Tt 2|

AT HT SET A TZA, ATTHT SHETHT ZEfer FEAT g SHEHT FT THFHTE, BiE FHIE AT 208 (TFH ToId GraT g1 AT(g) a7
I ot GreT ATHUF-STE R -Z7-Fe e Tl SIS Feh ITH 3T ST HehdT 2|

TfT e I T | & THHIE TR §, G 0SX-GCC-Installer SE(A 7 F¥| THH GO § AIFEAAT IT THETH T FTLT I
qFHAT & ot e FwAr giewa )

TfF AT TR T UF TE TITIAT FA &, AT ATRT 209 92 xcode-select —-install FeTRT FHTEATS 21 Y e g1

STt ATH T T qEAT § IR TAaret & vy o g, e feew & ok o wr v e ges T e wm uw
ST ARSI ZTHAT T T T 9T B

SIS TFelel FTe o (oIU, G fHA AT ATTHT THERT SHUH T SHae THAST 3T AT

$ ruby -e “$(curl -fsSL https://raw.githubusercontent.com/gHsd/in-
stall/master/install)”

e garott & 78 F47 a9ema FEM AT SEEIA9 OF B o UE STl Hohd A9 BIEsd €T F9 % 9T, o9 PATH
environment Ffuaer  off uw Fravsa AT T S SraeY ~/. profile W= & == e ufxh STgshe UHT 2 9 &

export PATH="/usr/local/opt/ python /libexec/bin:S$SPATH”
If you have OS X 10.12 (Sierra) or older use this line instead

export PATH=/usr/local/bin:/usr/local/sbin:S$SPATH
TH ITIAT 3 TEEIA Y THA &

$ brew install python
TEH TF AT 2T Foee 1 THT TR

o

RIS ST oIy ErHaa's a9 3 #i ST T 3 gu 9T2q SFeid Feal gl

I 3 F HTH FAT

= g a, sraes aTe fieew qrree 2.7 Suersy 8, SATied ' § GTAAA 2 7 gred SR SEie g, Y A 3 HT ZIHAT HERT
ft 21
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$ python

AT T ZTHAT-SE(T T 3 T2

$ python2

Tl FT ZTHAT-2Eal ITAA 2 T2 (TS FTS B

$ python3

AT FT ZIHAT-ZE( T 3 TaTeT|

TS ITIAT 2 T ZIHST TR TR 2 T pip2 TTTAT 2 FT ST 21| AT T 3 F7 ZIHerd Heheor T8eier g, a1 {7 a1 3 v
R wam

AT T2 AT 1 FoF SIS0 T+ 3 &7 §a9 3T 2

# Do I have a Python 3 installed?

$ Python --version

Python 3.7.1 # Success!
IREGERUC R CE R E D EG L o

ST Faw fIUee T TEaiel HIAT 8, TR T AT Sxaier e T offT AT ATareaor 7 Yaed w7 T

FAAA AT (AT Toed F o sraeges RUSHT 7 STomT-3enT SWel 9% T % o, 39 o aejere e arara
FATHT U STHLT gl Tg "TIoieFe T FEhe0r 1.x 92 AT F2ar 8, fehe Tioree a1 7 4.x" it STeed g, 3 Arrehr 3% aree-Tener
faferenT =7 9T 37 yeeT TEar 2

Hz UH, Yege TRy (MU= U) ST Jae & T ITaH TEheor I & 979 30d g 2.7 T 9 9187
g T@ o 7T 36 S Trrere BT i |7 ST SR AT €, T T Eie 3 e

$ python 2 --version

greAtfer, Irrer 3 T TRl ATHIIAT F 6T, Feg faer, S WS, Tger ¥ TRl A 2 % 6 Al AT g1 AT o1+ fErawr dens
Terere % AT T2 ToheT SeaiT ¥ T 8

$ sudo dnf install python2

TR FT STANT FF 6 foIT AR Fg ¥ Tfel AT FIHRT T AT STALTHRAT Tal gl Tg Fgd & a1g| [=AAT & &, o6y gham
Fasred Y fOT Treter FAT AR, FiF Tg e oI o qefiT-Tef I EaahTaral 1 STTNT FIAT Tgd SATETT a97dT &
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qesres i Uy

3T A Fged ol JTF-TeF T Tohol HeTTee i dr=medT €|

T FTT ST BT A I, AT TTSAATE FL Thd 3, T 2t HATS o6 q1F et of v smsrerd arrere |ivea=w SoTe &1 S5air i aeseetia
T | AL ATTHT 36 Aeadh TATIAT &THAT I 370 T o TAAT TFeddT § Ggd FH HIH % a1 SIS § a a497a7 g

T 2.7.9 ¥ a78 H (T 2 @t 97), i< qraa+ 3.4 3f7 972 § Rhiee &9 F 927 omf¥a F¥1 78 3@ & for 3 Fa7 urew

STl g, TS TIFE Glet 3T FeAT0

$ command -v pip

TS TEIA HTA % (o117, AR TS TATIAT HITG(9TRT T ITA H3 - T TAATd T F HESHTEA T THTTAT HERI TR FHIT|

THAA TAATALAHE

FHAT TAATIIAHE (AT Troraed & oy smaegs RUSHS 1 SIef-srenT SFrel u¥ va+ & forw, 39 forw a=sre arge arqrar
FATHT U ITHL gl A "TISTee THFT HEheor 1.x 9T 49 F2ar €, AfHT Tioree a1e 7 4.x" 1 ST 8, oY Arehl Jf2a drge-tahst
fHEforeT 1 7T T e AT 2




N\

T | JaTg [ &Y s

TATg =107 Terd AT, [T ST Herer it AT i g T # AT o ofw e § ¥ Fm €, TH-Ueq wede, o7 F o § S
7, e e, ToR-Rwre wweE, ot & fr s frr Smar &1 =7 ya g f smae aw= y=m w5 F o e
AT T ATALTH IS (or@T 747 § 30 T T2 § 7 2T 2

fArotar o it sraeasRar a9 It & T 21 T e A7 Faa asft e w9 8 o= v iR od @ gn o= iy e o
TAIAH if.elif..else FaHE FHT ITAR FFAT ITET
IR T Tehe fHeaq §, a9

If test expression: statement

(s)
T, TRITH TEeq7 ST =R T qodisd F:3dT § 3T T8 Fad aut Fa= Rouried #3ar § 5 S T da1 2rav &l
7% T TS AT g, 91 Teede o 7t 3§

T H T TeeHe HT I AT SS90 ZTRT SR FoFaT STTaT g1 ait 23299 7 0% JIdl § 3% Tgell ssce ared ofd & forfeaa wedt
2l

T AT-9FF AT T SATEAT FAT @ true, None 3T 0 F T H ATEAT HT AT ¢ false.

Y WIS FETE

-~ < ’\~
/ -‘\"‘\
> Test . False

-~
“~._ Expression o~ .

~ -
~ -

S o
—

True
1

Body of if

FTHATET ST FITT HT|
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SRTL: AU L LHE §

# If the number is positive, we print an appropriate message
num = 3
if num > O:
print (num, “is a positive number.”)
print (“This is always printed.”)
num = -1
if num > O:
print (num, “is a positive number.”)
print (“This is also always printed.”) =

AT TRITH AT 2, qT SSeqE g

3 is a positive number

This is always printed

This is also always printed.

IILE JETEI H, num > 0 TEEA =Ae g1 if 7 qe wrr o foearfaa g

g ST 7€ True T ToATH FAT 2
STer ATUerer FEAT 3 % FYTET grdt g, a1 areror erfersaft wor gt § o oW % orfiw F siaw w7 o fewfea g g

7T Fuaer 5T -1 F FaER g, a1 g srferer e wora € oY afT o F sy v i =iE R R

fiiT () Teede = sofis (MESeT) o JTgY AT 21 TAfT, T Teqvr syfrerfer i gearg o fomr Aot frar smar g

if test expression:
Body of if
else:
Body of else
if..e1se ToeHE T UFFIAT FT HoATHA FLAT g AT X T8 FEIH Z ZI TT gF AT Al UFFIE F2al gl

THAH 9T AT false, Fr At oarfaa FBram Srar 81 2299 T ST sefie H AT A F orw BT Srar )
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<__

. Expression -

Test

~ :
/.-

Body of if

I

T~ False

-~

Body of else

&
v

if...UeH (TH TeH) T IS8 40T

FIHATET TTTAT FT 3. 3T FAAT

# Program checks if the number is positive or negative

# And displays an appropriate message

num = 3

# Try these two variations as well.

# num = -5
# num = 0

if num >= 0:

print (Y“Positive or Zero”)

else:

print (“Negative number”)

IR TG H, ST HEAT 3 % F¥ra gidl g, ar TLreror i =< §c grdT g 37 T &1 o fAearfad grar € i st &1 ved g faar

ST Bl

T 37 -5 o AT g, T AR 33T € 377 o= % o7 v fAeurfaa o strar § e =fy &1 o = Rar smar 2

STE 37 0 3 AT, LI ATH=T R 9o § 37 39T 7 g% fAouriee 3 Smar 8 & s 1 o gie fear smar 21
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I if...elif...else (3F... Y. .Teq) ®ade
if...elif...else (T%...TfT...Tew) 1 Hda

if test expression:

Body of if

elif test expression:

Body of elif

else:

Body of else

fer st e 3% ForT e 21 7 2 S ATt i i A A e e A

7T o 3T § T, T A U sofid adeg it Rafq £ = wwar g1 7t adfi ot wrew €, 91 s7 & Fi<y #r oo

T smaT )

T W T FAT UF oAlF 1f. . .elif...else =alH hT AT F srgar FAoarfaa o smar 21

if ST ¥ Aol U ST s 21 AT 21 AT THH FE Ul st 2l a2

if...elif...else (3%... T ... TeH) T T

Test
Expression
of if
Y
True
Test False
L Expression
‘ Body of if of elif
True
L J
Body of elif Body of else
v

... UToTh.. . TeH &7 A9 T
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if...elif...else (3%...TfI...TeH) ¥ IITEIT
In this program,
we check if the number is positive or

negative or zero and

H= H= = H

display an appropriate message
num = 3.4
# Try these two variations as well:

0

# num

# num -4.5
if num > O:
print (“Positive number”)
elif num ==
print (V“Zero”)
else:

print ("Negative number”)

S FTae st aited 2, 9@ T Tifed ST T S &

ST 3k 0 3 79 g A7 a8 ST forgar &
T S R & T 7 A w7 e
AT EE T & SaTg0

AT 919 UF ... U, e Teede gaY % (a7 & 99al 8 3. Ui, 0o TeHe g1 39 Heged T § Ffar off Fgr sirar g1

zaH & Rt oft o 7 UF T F 3iE¥ A€ aEAT ST GhAT g1 AT F T KT IAT AT FT UHKATT AT T2 g1 T 9
A ATAT BT THAT &, TATTT AT ZH FT TR & A7 269 947 AR

T ARE T F AT
In this program, we input a number
check if the number is positive or

negative or zero and display

H H= =

an appropriate message

# This time we use nested if
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num = float (input (“Enter a number: %))
if num >= O0:
if num ==
print (V“Zero”)
else:
print (YPositive number”)
else:

print (“Negative number”)

3W3€$E1
Enter a number: 5

Positive number

AITYE 2
Enter a number: -1

Negative number

3“33333
Enter a number: 0

Z2ero

TEAT 9 % 0 uw sThe (T, eae, ) A7 s qHegT aEget 9% Eid e o o STt fRET ST g1 uE saqae 1
AT T SAH Fgl ST &

@ ¥ forw e

for val in sequence:

Body of for

T, 9 g AT & ST TedF [AXG T T¥ STIFHH & 3737 AZeH T 99 ol gl

Tg T q9 T AT TGl § T TF g6 ATHT | SfaH srzew aF 75t Ug= ST TSEUT FT ITTRT FLeh T % T T AT A T ST
T smar g
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T ¥ o v

for each
item in
sequence

Last
— item
reached?

_YesA

No

‘Body of for

Exit loop

7 = forw w=mem|
IETE: T o ararem|

# Program to find the sum of all numbers stored in a list
# List of numbers
numbers = [6, 5, 3, 8, 4, 2, 5, 4, 11]
# variable to store the sum
sum = 0
# iterate over the list
for val in numbers:
sum = sum+tval
# Output: The sum is 48
print (“The sum is”, sum)

ST AT TRITH AT 2, a7 ASTE 2T

The sum is 48
T () e

TH I () TFTT T START F2eh HEAT3H T Ueh 37 ST T b 21 397 (10) 0 F 9 (10 Fa%) T ¥ HATU 3T HeaT 2l
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E'ITPJ%,R’hﬁ‘(@qwgﬁrange(start,stop,step size) %Wﬁﬁﬁﬂ'ﬁﬁﬂﬁﬂﬁ%l ?%WWH‘%WH—@'W
T 91 78 Ree &7 F 1 21 A1AT 21

g e el WA B AAET H UL Tei BT g, Tg AAH 2raT gl 97 AZ T, TSI, T IS AT I8 T@dT g A FAd-TEd swrer
Y ST FEAT B
TH HFU T THT TEEN AT ASTYE FIA  [oIT qTeT Fee o fow, g7 HaFerd TAT () FT STAR T T 2

Fraferfd sargrw =8 sftes wrg Fwar e

# Output: range (0, 10)

print (range (10))

# Output: [0, 1, 2, 3, 4, 5, 6, 7, 8, 9]
print (list (range (10)))

# Output: [2, 3, 4, 5, 6, 7]
print (list (range (2, 8)))

# Output: [2, 5, 8, 11, 14, 17]

print (list (range (2, 20, 3)))

H T o oI 357 () eI T ITANRT HEATS o STThH o HILAH | AT HLd & (o[ T T g1 SATHA AT START Fd §U AThH 6
FTASE TH AL A o (17 AT () HoheTe 3 TT SIET ST q6elT g1 TET U S22 8

# Program to iterate through a list using indexing
genre = [‘pop’, ‘rock’, ‘jazz']
# iterate over the list using index
for i in range(len(genre)) :
print (V"I 1like”, genre[il])
ST AT TRITH AT &, a7 MSeYE g
I like pop
I like rock

I like jazz

@ F g wew F |91

9 % forw ue Jepfeus st st ot g1 qehar 21 o=y W et o srar € ofT swe # srzew o e F forw soen e st
2l
A AT T o oI e TeHe T ITTNT AT ST T 81 UH ATH |, 3777 AR A7 30T Ai¥ SATefy 8
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Tafery, 7t g 3% TE 2T 2 7 T8 T F AT TN F oy e 2
TH T A F o7 TgT U A0 34T 147 2

digits = [0, 1, 5]
for i in digits:
print (i)
else:
print ("“No items left.”)

ST AT STRITH AT 2, T 2MSeqE A ZRI:

0
1
5
No items left.

Tgt, 0 % o1 g=1 F areew a7 T e a1 § 5T aF {5 o0 9T T2 81 AT ST T THTH 1 ST 8, AT TG FIS F seAieh Hf o F
oo svar & i Re F=ar &
No items left.

ST @k aereror srferertee (Rafa) @&t &, 99 I 917oa § o9 F7 START FIE F UF seih I8 AT He % fory o Srar g

B TR A1 92 39 T FT STANT T8 T & 99 g0 Tgol T Tal ST % et a1 g fa w1 g1

IS § 9 & AT H Hea

while test expression:
Body of while

ST T H Tgr ¥ TAAAIT qF (HAT SATAT 1 T FT {ET AR T TS0 647 A1 & S T6e_UFE- AW FT GeATHT FqT § § UF
T o aTE, e sfsrertn i e & STi= 7 STt g1 g ThhaT 99 9% ST Tl § ST aF o 5 _UaEIer H Ge AT TAd agt
21 ST

T #, Stafe 7 w1 oY T F Areaw ¥ gt frar s 2

FIET TIT9H T % BTt & i gt srEEee AT o A A w2
e Gt ff -9 7T T a9 F w9 § AT FAT g1 FIS Aol i 0 F AT false F w7 H AT SATAT



I TR

5o /MR

SETE A HT FA=TE

Enter while loop

Y

Test - False

Expression

True

Body of
while

Exit loop

AT T T2 |
# Program to add natural

# numbers upto

# sum = 1+2+3+...+n

FAATET ST T

# To take input from the user,

# n = int (input (“Enter n: %))
n = 10
# initialize sum and counter
sum = 0
i=1
while i <= n:

sum = sum + 1

i = i+l # update counter

# print the sum
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print (“The sum is”, sum)
ST 3T TRITH =FTd &, a7 e3eqe I aral &:

Enter n: 10
The sum 1is 55

IYLIE HTAH §, T STfreg{=h T 9 T SR T 7 T g Frgex aRuae | § 7 g 97 n F a¥&e (FH7E F1E6T & 10) graT 2

H T AT ST | FTSe ANTa % T Hl TR il SE¥d il gl Tg Tgd Tcd 0l & (37T SATETax qar o /@) var e # fowa
B 9T U ST°q T (FHT 7 @ ZI9 ATAT o 7) a9 ST 8

arfereaRTe T wafeha gaT

TeH & 979 SgTea I
T o THTT &1, FATE IT6 T F qT U JRfcash o= seAish €T g1 ThaT gl
TR AT T Ao e st & afe o § Rafa wrew #1 goaihT w2

STt T AT 5 TeeHe & qrF AT THAT ST Thar g1 UH 9ol § e 9T 67 SHAT T STl g1 SHInT ATET & F T AT T AT
s o 721 grar § O =erar g i fRufa wrea &

TH TTY F F {70 TgT T =120 27 T f)
# Example to illustrate
# the use of else statement
# with the while loop
counter = 0
while counter < 3:
print (“Inside loop”)
counter = counter + 1
else:

print (“Inside else”)

A3

Inside loop
Inside loop
Inside loop

Inside loop
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T2t 20 R TeTes o A1 i A Sz F F oy wrser IRuEe F1 S w7 #

AR AT Y, et furfa a9 STt § false AT stegT 9T fAoarfe T smar g1

T H FATHT A7 TIT ST ST T@AT QT 9 % T4TE HT 98 FahdT 2l

T FHIE F TH 51 T AT F0d & o aF o qireqor srfsrentcs wrew 7 21, Afsa w3fi-wsft ga adiero srfersrfze & stt= o fomm
FAAT TALG I AT AT aF o6 T2 T Tl FHIH F2AT 918 2

T AT | 5 U Hferq TeeHe FT ITTNT 677 ST 21

YT S WHE
A TeHeE I T HT THTH FE 3q7 g e 7 AT g1 FEH 7 {7107 0 it a1 F i 978 Teedie ¥ TaqTed grar gl

{3 5 TeeHe JeeT I (T 9 F 3737 7) F (T ¢, T 5F STaLqH T HI THTH FT 7|

EEREI R TCy)

break

S T TS

Enter loop

test expression

of loop

break?

Exit Loop

Remaining body
of loop
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T F oI 3% o7 3 ST 3 Teedie F7 F14 A= R T g

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

break

# codes inside for loop

# codes outside for loop

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

break

# codes inside while loop

# codes outside while loop

# Use of break statement inside loop

”

for val in “string”:
if val == “i”:
break

print (val)

print (“The end”)

13y

S
t
r

The end

T FEAFA H, gH "R AqwA F AeAW F (AT T & THH gH A9 § 16 AT qe7 " B, B 9 gH 99 7 zed g1 =9y, 2|
AT M3 | @d g % 0" % F Ff srere ffe 21 St 1 S ae, T 99T g1 S g

P,

ST AT &1 STANT Fae aaddTT TG & o0 T % i@ 9 A 1 Gied & oIy BFham Srar g1 7 G907 T2 21a7 & ofeh e
QAT F |1 T 72T 2
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o /A

ey 1 e
continue

iy 7 TS

Enter loop

test expression
of loop

contimue?

Exit Loop

A

Remaining body

of op

T % T 37 gTee 7 ¥ ey Teade T F A1 fa@m T 2|

# Program to show the use

for val in “string”:
if val == “i”:
continue

print (val)

print (“The end”)

for var in sequence:

# codes inside for loop
| if condition:
continue
# codes inside for loop

# codes outside for loop

while test expression:

# codes inside while loop
| if condition:
continue
# codes inside while loop

# codes outside while loop

of continue statement inside loops
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n
g
The end

Tg TITH ST ST % A § Frarr = & a6 weadie At aaa 3o @ § S @)

f R "i" &, 1 29 T % AT S TE §, AT seven 1 AN A8 H F1 gAto, g9 9o dreee # dE & B A greae
qt s7er7 e g7 S 2

T TRITEERT §, 979 U 3797 F9 g1 U feoqofy sfw o 3 = &7 sfaw arree § &+ 738 2 0, srafs garfoar v feofy &6 o
TTE | AT FHLAT &, TTE T AFSET Tl 64T ST g1 gIeAiieh, I fRearied S 9% e T2 21T 81 TEeRT T 77 e (THAdy)
HEgarg

919 &7 e

pass

H S 1T 9 T THges? & &7 § ITAN F:7d 8

AT AT 3 g1 9T UE o AT BT g ST A T AT AL g 2, AT g7 T8 AfAey H A0 F9AT AT &1 S I @reAT oY
TET BT ThdT| Tevie? fOrTad T aT, W FT ITTNT FHd 230 Ueh ST a7 % {orw 47+ S g, oft 721 Fear 8
ITTEI: ITH TeeHe|

# pass is just a placeholder for

# functionality to be added later.

sequence = {‘p’, ‘a’, ‘s’, ‘'s'}

for val in sequence:

pass

TET FTH g0 T GTAT FFae a7 F1 § AT FT T 2
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T, ST e Tard AT T U THE § S Uk (AT T FeaT g

FFAT FHTE TRITH AT Ble AT ATSLAT A qIE § 738 FLd 81 ST-S18 gHTT FTAHA T=T ST T2T Z1a7 ST 8, FFa= 39 307 Afah
AT Y Te= 1T a7 2

THF FATAT, T Mg F F9d7 g T FIE HT I TAST J47dT 2|
AT T R

def function name (parameters) :

i

“"docstring

statement (s)

U7 fE@rs 2 uw waee it ot g Sed Rt gew arfae g 8

o HfiaS def WFUT T FT gEAT T HfEAT FEaT B

o =i fAfore = & qg=T F oy uw weer A T 9T g1 e AT AT § Tl o & qur e
T AT Bl

o eyt (mlHeE) s Areaw & g e werer 1 AT 39 81 F FfeTE g &

o THFIH gY F o F TR FeA F forw us e ()1

o TSI AT AT & THHT AV FL % (oI Jeh{oTsh aeqTas 2aiT (SThiea)|

o UF AT ATAF T TMAAT TeHe ST HAAT TSN a1 &1 FAAT H THIT S99 T2 (AAATE 97 4 T w2rey) grav =iz

°  TUF IHCUH return FT TEHe HFT F Tk HIT G799 64T ST 21

GFIT T Toh ISELT

def greet (name) :
“W77”This function greets to
the person passed in as

parameter

print (“Hello, ™ + name + “. Good morning!”)
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QY § T T i T B

T AT T T FFT Tl TIATIIT FE o &, T 0 39 TRt 377 e, T AT TgT T [ 919 TFe F Fid FC qad 2| et
HFAT T FI FEA F (10 GH hael STIH TLHTET F AT BAFT HT AT 12T Fd g

>>> greet (‘Paul’)

Hello, Paul. Good morning!

AT @ % [oIT ITLNH I T qTAAT A H FATT T TATH F |

rr

A

TS FSX % ATE TgeAT (BT T STR{eT gl STTaT 8 ¥ Searas T {2 F 7w FieT 81 28T ST 9809 7 7g a6 & forw
ST & TR TS e T AT gl

FTATToR ETeTT 1% SRk, Tol@ T 3T=T STUTTHT STTH g ST T SMTehT AT A 2T {3 3o {Ieel THTg 11 & @1 & (o0 7 97T o,
THIIT STIT < T TEATASI R Fi |

IR IETEL H, THTY TTH FAT §2X F ST A1+ U SIHET | TH AH X I {0 FHIeH HT ITINT Fd & A6 SR F ATear
T fawaria g1 @ 75 o gam e =& YohT Sueted § i I8 aedret weEer i fervar g

IaTET  form:
AMSeYE @ = o0 MHferad & arraT O § =TT H7 T30 F2
>>> print (greet. doc )
This function greets to
the person passed into the
name parameter
e weede
fraet weadie #7 ST Y wheer & aTeT et Y 39 T 9% ara| S % forw R Srar € Stet & 37 g w34w on

et = e

return [expression list]

= v § Afeafch g1 Tt 8 et qeaisd fham SITar 2 8T 9o a1 7 337 STa7 21 3R Teede § TS UFye Toi g a1 fed
Trztie g1 el e o 31a¥ WiS(E gl &, 7 Heere freT off sifssrae 7 arae T2 |

IETELT % o

>>> print (greet (“May”))

Hello, May. Good morning!



TR T 47A”'III

T2, None AT 4T 7 2
et 1 SarETr
def absolute value (num) :
“W77”This function returns the absolute
value of the entered number”””
if num >= 0:
return num
else:
return —-num
# Output: 2
print (absolute value(2))
# Output: 4

print (absolute value(-4))

T § HFAT F& FTH FLAT &

def functionName():

AR Tae 1 TR S} StaAwTe

T AT T ZTALT T FTAHA AT [ZEAT & ST IT0aer 7 qregdr aF STt g1 FBFheft seror 3 siaw afrarfog ferdies siw afuae aee
¥ faTe 921 39 €)1 TAierT, S I UE S ST g

T ATUE T STaRTer 9g Tty g o grae auas 39T § a1e7 ket 31 BT w3 siee afuae 1 sfrasre 99 %
BIAT 8 ST a e fArorfea grar gl

U AT T ZH FAHT & aAted g al F 98 1 AT 21 SHIAT, T HF 1S Tl T@dl § A9 05l Fie § U U= 7 9149 grav gl

et tharere % ofax U afuee & e & = w3 % o 7t v e e g
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def my func():

x = 10

print (“Walue inside function:”, x)
x = 20
my func ()

print (“Walue outside function:”, x)

ASEIE

Value inside function: 10
Value outside function: 20

g, TH T THd & 1% T AT X T § 20 g1 9 & HFME my func () T& AT &1 THHT ToF X F 10 TF, TAT HFIF F a8 % AT
T JATIIT T2 H2aT 2l

T T ¥ A A o 3iaT ARTET x U F STORT (FHrT F oI TH) § aTg<) et S AT T9T &I 8, T SIeNT-3T 21
T &7 AT AT 21 2

T A HFI F ATET F A0S a7 § faars T w7 §) 7 I uE APHF a7 2

H TH WAL 0 BHAT F 38 H g TFd g AT Ivg aat (forg) 71 T Haerd F a1e? afuae & u19 &1 genfad w2 & forw, 3+
e S T ITART FF global AT F €T H T FFaT ST AR T

T & THIC
oA &7 F, g7 F141 &l fAeferfed &1yt § st #7 9 8

o foce—=a wFe - hEee ST T | A g E
o IYTNTHAT-TATIUT 1 - T8 STTRTHATA T TRATIT F1|

e s s 7 FRet =fisr 1 i F i gl 2

T WA T BT IR &7 THTER S90IT AT U AL R AT TEAT 21T 21 Sk S A RS ot 9w (] w9 F qeEiid gt
2l

Ty f T weere

TH ST & T 9T § e HFeIT ST7T FTAT &l il ¥ TGHaT g1 W F oI T2t Fi1 it Fear off §9a g1 30 T & fAafor
AT FTH FRT SATAT 2
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T QI T ATST AT e & (oI [Arad Fed F7 U IaTga fAefertad 2

Foreft = 1 qToT 1 F 3| GeAr aF F qT qUItHT T OEES 2IaT g1 SITEI F o1, 6 T 9IS (6 F = # fAwfual) 1%2*3*4*5%6 =
720 &

Refea S &7 e

# An example of a recursive function to
# find the factorial of a number
def calc factorial (x):
“W7”This is a recursive function
to find the factorial of an integer”””
if x == 1:
return 1
else:
return (x * calc factorial (x-1))
num = 4

W 2 ”

print (“The factorial of”, num, is”, calc factorial (num))

I 3ae # calc factorial () U qawrEdl F0d € FitH a8 &= FT FHier #3215

ST W T AT A U FHILHE QU o H1 Fgd &, AT A 1 FH F2h G F [T &7 & Fief FHLTI

TAT AU FIA F9T 1 F FA(TA o AT HEAT T T Joh IO F¥AqT § ST qh o6 HEAT UF F I27a 7 g1 AT TH [ALAAT Hief HT
et afuaeort § aw=mT o g6ar 8

calc factorial (4) # 1st call with 4

4 * calc factorial(3) # 2nd call with 3

4 * 3 * calc factorial(2) # 3rd call with 2

4 » 3 * 2 * calc factorial(l) # 4th call with 1

4 * 3 * 2 * 1 # return from 4th call as number=1
4 * 3 * 2 # return from 3rd call

4 * 6 # return from 2nd call

24 # return from lst call
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ST TEAT T 1 g1 ATl § A1 gHIT AT THTH g1 ST g1 9 e Ry wgr
s R et & gt ord gt A0 ST Rearwie &7 TredT € AT 5 heFer = 7 e hed 8

REga Ty
o QAYTEd! FTE HIS HT GTF T THT T47T 3
o TV T STANT F4F T Tl F13 AT G¢ ST-gHegTeR § frariora fram o aar 81

o TEy AT [ANTAI AT START Fed AT T § Raaiar 3 Arer srgawet it smerme greft €1

e & e
o el Rt 3 o T e e i g 2
o R e T (r) B0 A 3 g e A s w2
o Tt Tt S e A

T H st hee # Ao e grar 2

QAT § ATeST HeFeT FT e

lambda arguments: expression

FTSST FAT | TS T g1 Thd @ ATh Hael Ueh AT BT Tt g1 ATHTE T Gt FRAT SITaT 8 i 39 oo &< {27 S g
FTSST FFT T ITART ST ot FFT sioraady it STAeTFaT gral g, gt a1 ST FefalT 2

T H AT BT T I

Tt AFSST FFUT FT U I [T AT § ST TAE HI T SREAT 2T g

# Program to show the use of lambda functions
double = lambda x: x * 2

# Output: 10

print (double (5))

I TRITH &, AF63T x: x * 2 oFesT WA 81 AZT X Th & ¥ x * 2 9g ATweat<h & oraeht qoaiwa Frar Srar & =i arae 3 strar 21
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TH HFI T AT ATH Aol g1 Tg Uh Bl sffeoe <dqT g O Tga=ahdl Sael il AT a7 SITdT 21 37 g0/ T8 UH T 1 6g
T g1 T

double = lambda x: x * 2
FRTT TH 2

def double (x):

return x * 2

ITHE § AT BT T ST
H AT WA T STANT T ¥ & T g8 4TS THF % o7 U s Haferd i gt gl g

T |, TH 3MH q1E TL T IF-HH HFT (TR HFITT ST 31T HTAT T a6 ®T § T g) F % F ®T § ITAN L 3| ATeeT Hepere
T ITANT A3 Hererd S foheex (), 87 () et 3 |y foaT simar 21

Tohee< & ITr T () F & IITE0

TAAAH filter () HFSE U B ST U AT T T % w7 H a7 2

HFAE AT AT H qfl rzedt F A AT v g ST uw 7% G dter &F Ay g S awzew oty g € S rw wwew w7
AT FYal & 9.

TgT U AT F FaeT TH HeATAl T Thee? F33 F o7 filter () W FT START FIA FT TFH ISTEOT 347 797 81
# Program to filter out only the even items from a list

my list = [1, 5, 4, 6, 8, 11, 3, 12]

new list = list(filter(lambda x: (x%2 == 0), my list))

# Output: [4, 6, 8, 12]

print (new list)

AR & 91 TN FLA () F7 SIS0
T ¥ fiheat () HFee U W Y UF GoAT A1 T o6 &7 § ofdT gl

AT T AT H AT ATHT A FATAT ST & AR T 7L GAT Aver & el g S e onf@er gra g wea sreed F o 56w
TSI ETT ATETAT AT

AT A qAT Ar=ew AT TEET FA T AR () T F UF S0 ST T2t w3 14w B

# Program to double each item in a list using map ()

my list = [1, 5, 4, 6, 8, 11, 3, 12]
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new list = list(map(lambda x: x * 2, my list))
# Output: [2, 10, 8, 12, 16, 22, 6, 24]

print (new list)

IEICEEIRUEE]

TR H, HFT F AT AT A 1AL H A0 U AR v i aiuae F w9 H AT ST g1 S6R qadqd g 6 A raer A
T WHFT o 3TE¥ AT ATEY U vt ST a6t

ST T IATELW <8 (% T & Uk F0e et 9 a9 sar g

T AP afuae aard

x = “global”
def fool():
print (“x inside :”, x)

foo ()

print (“x outside:”, x)
ST ZH IS AATT &, dT TEHAT ASEYE ZIT:

x inside : global

x outside: global

IUIE I |, ZA a7 x T A0 Iwaer F w7 § s 0w afvuas x . #:1 qfaq w0 % U foo () &1 afvwria frar = 8. s
H, gH I FA & £oo () I {52 FIT T qod T, F4T ZRT A1 AT . T TIT T ATEd U Uk HFere o Hav? Ua = "Jie"
x = “global”

def fool():
X =x * 2
print (x)
foo ()

@ ZH FIS TAT 8, AT AH AT ASIE 2R

UnboundLocalError: local variable ‘x’ referenced before assignment
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Ar3eqe UF A REmar § F il qrres x w1 e aiuae F =7 5 97T 8 & x wr o gt T2 fRe = g % e T foo () .

TH FHTH I FIH F [o10 gH 7A@ F1aE FT ITAN H2d 8, ATH T % forw qrrem e fias 9 )

RIERCIRUCE]
ST o QT Sia AT T a1 H SIUd U JR0ae il e IRuee & &9 § 71 Srar gl
TFH & qIgL ST ARG T TgAT
def foo():
y = “local”
foo ()
print (y)

ST ZH IS FAATT &, AT TEHAT AMSeYE g

NameError: name ‘y’ is not defined

ar3eqe U A et &, F=9itF g7 uF i afuae y 1 30 Ty § UaE w7 6 TAH F TG @ S A lwd A0 hae
T HTH FIAT S £oo () AT ATHA TTIT B

AT UF I &6 T IT9T | U w0 IF0ae S J=T St gl

LEIE R IR E LY
AT AT TT, TH TR AU ST % oI HefeT o 3¢ U JTueel S H3d 8l

def fool():
y = “local”
print (y)
foo ()

ST ZH FHIS FAATT 8, qT T ASSYE 2T

local

AT Tl T THEIT I¥ TF To¥ STAT g STgh X U TG J0ae A7 37 g0 T8 FTE AT 9184 - fy Ua & fid¥ foo () .
TS ST ATl AU

72T, 29 fRemisr 5 v & e # 3w afuaer s st afuas 1 ST 9 1)

TUT IS H Toaer AT Ahel AT HT STTNT FX

x = “global”
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def foo():

global x

= “local”

w
|

foo ()

ST ZH A AATT 2, ar e srseye fHear 2

global global
local

IULIE FE H, TH X T 0 3T y Tl foo() H ©ATNT =¥ & =7 § AT Fvd 2| T, g0 s = x A7 denfara #2 & forg o stfvex
* T ITART FIA & 3T ZH X 3T y ZAe1 6T e Fd 8

foo () T it ¥ o aTE, X HT AT T3 I ZTATAT § FF00 AT X * 2 FT STANT &7 a2 Atk ¥ w2 F forw G om g9 ame
H ATHA AT y AT ATwe T 9 e Fd 2l

GHTA ATH F T T AU AT ATher AT

print (Mlocal x:”, x)
foo ()
print (“global x:”, x)

ST ZH IS AATT 2, dT g1 Ar3eve foear &

local x: 10
global x: 5

IYLIE e |, ga I afiueer siiv e afuaer a1 % O a9 99 x 7 S5 T 81 59 29 U g afvuee #r e e §
T g8 STeT-3rerT oy fierd § i afueet & @t TR & = BT STaT €, JET foo () F HET AR TR Y foo ()
T TG ThIT

ST W ARTAS FT F e e FA & foo () TE SIS FIAT & TAHIT Uad: 10, T AT T TATT I Fgaral &l
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T A7, ST g9 AT F % A8 {2 #79 § foo (), T ASLYE FAT & APAF TR 5, AF FLT AT & AT F1 A0 2N

AtA-eTreher afuaeT

e Afvuaer T STERT Aeee S H T Strar € e s grr afte i T2 g @1 gt gaag g G afmae g v
AT ST 7 2Y 1% 219X | g7 ThaT 8

ST UF IATL0 38 (% T | U Ff0e e 8 a=mam Jmar g

TIT-oThet FTUEe a1 o oIy g0 AF-aTaeT Hiae T STANT F2d 2

T ATA-A el ATTE HT AT L

def outer():
x = “local”
def inner():
nonlocal x
x = “nonlocal”
print (“inner:”, x)
inner ()
print (Y“outer:”, x)
outer ()

ST ZH IS AATT &, dl AT eSeqE ZIT:

inner: nonlocal
outer: nonlocal

IYLIE AT | U A6 HFF 8 inner () . 87 TN ¥ 3 AT TITT A a1+  forw e woreirr afuaern) siiafie () werer & frT
= AT ATEAT () F aTaY H g G T gl

7% g fz-eariir afueer 1 a1 aed €, a7 afad s aioad § R aa g

T H, A A ST AAHE T F AT ATUa FH HITT FE At SIS T g1 Tg 8 UF A afuaer a9 o e
T 7 FTvuae § qREds Fe % o 3w By ST 21
&t frere F =

T # At fas F o g e g

o W9 gH FReft W F siew uw AU 99T 8, a7 A8 fTwiee = 7 T gET
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o T g0 T HEer F aTe U AfRueae qRTiT w7 €, 97 a8 Rwiee =1 F 3% SraT 81 STORT FA i TEId A8t § ST
IEIEEEICE

o THHT HEa F T TolTae AT FT Tee 3T o o W wiiaer Fia w7 ST w3
o T HEe F ATEX AT Fa o START T HTS TATT A5 T=4dT 3l
f3rs fa< F1 TR
AT TF IS oA 2
T HFEIT F S & AT A0 T TgaT
c = 1 # global variable
def add() :
print (c)

add ()

ST W SURIE THITH 9T 8, a7 A8 gT:

1

BIATTH, EATE I Fg TG &1 Hohd @ STal g¥ [hel hareld o S § a1 9 AT ST F7 f Sa9=har gral 2l
HFTA F ST F TG AT FY GNAT FLAT

c =1 # global variable

def add{() :
c =c + 2 # increment c by 2
print (c)

add ()

T ZH SILIE TRTH FATT &, qT ASeYE UF e w2

UnboundLocalError: local variable ‘c’ referenced before assignment

T TAfe TR g0 hae AP INTaT T ST B HH §, Al T BT % 3E F GAIAT AT FL A | THRT THTETT &

o S FT ITART FATI

TS FT STINT FLh TF HFAT b ASE Y TG AU T TSAAT

c = 0 # global variable

def add() :
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global c¢

c =c + 2 # increment by 2

print (“Inside add():”, c)
add ()
print (“In main:”, c)
ST ZH YL THITH FATT 2, T SATSYE 2T

Inside add(): 2

In main: 2

IYLIE FTAFH §, TH ¢ T UL () TFAT F 3G U 90 Hilge & &7 § qfearfod w2 g

e, gmaRTad c T 1 T qETT E, AT ¢ = ¢ + 2| IUF 1%, ZH UL () FFT FT Al F2d 2| i H, g7t e ¢ #r e w7 81

ST o 39 T " 8, WA & argy aftas afvuae ax off wftady gam, ¢ = 21

GIEIEEEIRERRIPEE IS G I 1KY

o H, g0 At Ffvuae e F o uE uwe 9t config. py FAN @ ST UF T % ¥ ITaHe Aise § SRy qrAv

FT 2

Tt FaraT 14T g 6 g A afuae 1 arres Aiegd § 9 "9 F a9

T Aise § O AP afgas amem w
Af%e FT T FUGIA F2A & (o1 TF config.py FTEet aaTy:
a =20

b = Yempty”

afrF afroae azer % form v update. py ®rEer AT

import config
config.a =10

config.b = “alphabet”

A § IREde T L& F4d & 1T U main.py ®Ts a+T0
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import config
import update
print (config.a)

print (config.b)

S 29 main. py BTEA TA1d & 9 AITYE 2N

10

alphabet
IYLIE H, g9 ¥ HTEe 99T 2: config.py, update.py3fi¥main.pyl

AISIA config.py a 3T b & AT =T 1 AILIT FAT 8l Update.py BIEA H, BH config. py HISIH AMATT Fd ¢ ¥ a 3T b
& AT A1 FLAT FIT 21 THT TG, main.py WA H 9 config.py T update.py eI IMT &I AATT Fd g 3T |, TH
gt Ffuae & geat w1 e ofiw aferor #3q § & 3 a5 1w 8 ar agi|

AT HFIT H AT
TET FATET AT § {3 AT qEeT W H I et AU T START HE FT TR 2
AEEE HAUT H T A ATTA BT TTHT FLAT
def fool():
x = 20
def bar () :
global x
x = 25
print ("Before calling bar: %, x)
print (“Calling bar now”)
bar ()
print ("After calling bar: %, x)
foo ()
print (“x in main : %, x)

A3 B:

Before calling bar: 20
Calling bar now

After calling bar: 20
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X in main : 25
I FRE H 0 TEET T 9T () F 3ia¥ AT SRueaer Sftd 3 Bl foo ¥ 3T () T, X BT APHF FIaS BT AT TATS AL 2T 2

() T A A F Tgel AT a1 § IR0 x T TR I x = 20 T 79 o047 &1 foo () T a8, AT x 9T() THeFer
TTHT x = 25 F qTRTIOT |1 <)

T Ol § ST 1% A 9% 3 33T a0 10 a7 % oI x & Teiaer Has FT Tedqrer FhaT g () HeFer (ST 21E=)

7T g ¥ () HFI 3 Sia¥ &l Iiady 7d g, a7 TRady =i a1 § aree f3@ms 39 8, o979 foo () .

AT TF WA I T F2dT g OrEd T2+ weede v aiearamd gy €
T W SrEH T+ F1E gIaT 8, ST & {0 example.py, T AISIA Fgl STAT & 37T THERT AT ATH IITELT 21aT 2l

H T2 HFT AT Gl TFLIA T ST ST T2t § IS F (o7 AIsLe HT ST FLJ 8| - THIE, A=A i 6 [ TASTdqT =T
FT 2

TH AT T TF ITART TR ST aTer 7T T U Aieer § TSN &2 T 8 o 3t afearorsit 1 i srwat § wid e
o ST TH ATATT FY T 2

AT U Aiege aqT0| FAeferi@T e=T #3639 example . py F &7 & g1
# Python Module example
def add(a, Db):
“W7”This program adds two
numbers and return the result”””
result = a + b

return result
TZT ZHA ITTELN ATHF HISIA i UF BT add () T IATO FFaT 81 FFe § ofqr g <1 SeAmt sfi ST 019y FAterar g
I § AT STATT F HY
TH U IS & g TRATUTSH o7 TY Al IT 9149+ § Texfoed gATIT § oiamd 7 gd &

BH AT 24 % o7 import FaS &7 STAN FT gl TAN T F TRATIOT AISIA ST & AT F & o7 g0 I wivee §
Freferfad ez # 2)

>>> import example

g I § TRATIOT FTHT F AT TV TAHTT T qTrernt H TS7 Al FdT g1 T Hae gl Aol A9 I § TA9 FeaT &l
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HISIA ATH FT STANT F3eh gH TN T STANT Fleh FATT T TgH Tl | ATTET| IIET o for:
>>> example.add(4,5.5)
9.5

TR | U o HIAF HIsId ST 2 &

AT I /A A A T AT 39 Tha @ o7 o B form 81 7 wreet 39 w2 & sie fora At § € Stgt sroe aroree et
o =m

AT o ST a¥E import [T ST T § S g T STANTHAT-TRATIT TS HT SATT Fed 2
AT AT FT F F5 a6 gl 9 FEa g=as g

Y AT fAer

T TS TAaT T ITART F3eh Ueh HISI AT FE Tl @ 1Y IS AT FT ST Fh THF a¥ T TEATITAT T Tg = T 8
Tel T IR 2

# import statement example

# to import standard module math
import math

print (“The value of pi is”, math.pi)

ST ST TRITH FT1d 8, a7 Sr3eqe g

The value of pi is 3.141592653589793
FATHHTUT & T AT HL

TH UF IS T T GG AAT HL T

# import module by renaming it

import math as m

print (“The value of pi is”, m.pi)

T T ATH GEe (24T § math HISIe % &7 § ml T8 &4 %2 ATHEAT H 20T T8 a1 kel 21

T < T3 IO AT/ T 9T ST H WTeAdT A2 (WAt 81 TEeTT, math . pi SWTT €, m. pi HET wATEIT g
THIIE TTHE F I8

H X AT & o7 fory famT wieger & faforg 9 srma &2 @ 21 J-i UF 3318w 2l

# import only pi from math module
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from math import pi

print (“The value of pi is”, pi)

THA Lol & hae (e pi srand B g1

T ATA § 20 S 3Tes 7 STAN 721 Fd 2| g7 Fergam w2 frearoarsit i emd &% 76 9|
>>> from math import pi,e

>>> pi

3.141592653589793

>>> e

2.718281828459045

Toft AT TFAE A

g Amferfaa o &1 ST weF Atege & a+@t am (rRaaTd) ST T 9w §

# import all names from the standard module math

from math import *

print (“The value of pi is”, pi)

A T Aieger & Tl IO g 1 78 ASTERIT F AT AT B ATAT R GISHE Tt AT F9TaT 8, S W ST § e

AT gl

TEefEE (*) Tt o6 AT T T ATATT FIAT U STl TTHRT AT Tl g THY TgaTaahdl & (g gitershe afamamd gr a6t 81 78

HTY e T q5aqr &1 dF a1fard FH7ar 21

EIPRERISSCRE IR

TSI ATATT FES THT, ITFAT 2 A1 97 3@qT g1 T2 Tg sys . path § qfvariea Aot £ q=0 & v s atem=

T FATET FIAT 2 (TTR AT FHAT) | THT FH F TATN T AT E
o FqHT fAEforRT|
*  PYTHONPATH (fEfrT &t F= % =121 Uar wafawor afvuae)|
o wTIAT-fAYR fRwiee fAEferEm

>>> import sys

>>> sys.path

(Y

‘C:\\Python33\\Lib\\idlelib’,
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‘C:\\Windows\\system32\\python33.zip’,
‘C:\\Python33\\DLLs"’,
‘C:\\Python33\\1ib’,

‘C:\\Python33’,
‘C:\\Python33\\1lib\\site-packages’ ]

H AIAT I S % orw =8 = i "efe w5 ' 2

T Aiegd &t e Fr

T TITST T F ZLT haA el Tk I AL TFAIE FEAT 81 A ST 0T ¥ ATEH H9rel ST1aT g1 T8 9 F1H H2al ¢ Ig e %
forw ==t U seTgew fear w2

AT AT 7 g0 I my module ATHE Aiegw # A A )
# This module shows the effect of
# multiple imports and reload
print (“This code got executed”)

T S ATATAL HT TATT T &

>>> import my module

This code got executed

>>> import my module

>>> import my module

TH TG T & T gHTT AT o U a1 (AeaTied gef g1 g &7 aread 7g & T g0 wisga Fae UF a1 a1 =m

AT I FEAFH F I AT TSI 98 SAT 2, d7 g8 28 (e | IS FTAT gRIT UF q¥g F FIA o (or0ag Te0es il Ty Fe1
T SIfehe Zoe SATaT Wag Tt fAedr 8

TR VHT FZA FT UF ATE TR TSI FLAT 81 ZH imp mod F Ha¥ Tl () FFAT FT ITART FT T - UF TS HI [7: AIS FIA
T ulel =0 avg T sTaT 21

>>> import imp

>>> import my module
This code got executed
>>> import my module

>>> imp.reload (my module)
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This code got executed

<module ‘my module’ from ‘.\\my module.py’>

Rx () Ree-g7 v
TH SUAN FT AT @ dir () HISTA & (g% TTATIT ATHI FT TaqT T % fory w1 FeaT 2|

IITETO & TorT 2O Aiele IR0 H U W U () TRaArod fram § ST g9 aTe wend § o7

>>> dir (example)
[V Dbuiltins 7,
‘' cached 7/,
doc ',

‘o file

‘' initializing ',

‘' loader ',

‘' name '/,

‘' package ',

‘add’ ]

TgT, g ATHI FT T FHag AT (ST 6 q79) I T &1 377 Tl 910 7 UF 3T § & 21d 8- ThiI¥ Al F 31 hice are
AT 2 (e v T aivaru T T )1 sarer e forw, mw faerar # wisge #1 A g

>>> import example

>>> example. name

‘example’

TN FATTT FHead § TRATiuT aoft A #7 dir () BFU FT STINT FF TdqT AT ST qhAT g- TRt off a9 | arge

>>> a = 1
>>> b = “hello”
>>> import math

>>> dir ()

[V builtins ', Y doc ', 'Y name ', ‘a’, ‘b’, ‘math’, ‘pyscripter’]
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BH WA I OT TfT BTEeAl A7 o707 Fqe? § UF &1 9 U2 W A1 F3d 5l g0 AT 924 & foru [FEfawmsh & uF qaateaq
TETAT T ITART 2 2|

qU Hreel UF &7 Fefosmr § &l ST 2, sereewr & oy, ga a4t fiat v vaefiae FEfoer § @ o g1 9 agey, TrEee |
FEforETet 3 forw &enr ofi Wt # for wis 2

S-S AT TICerherd TRITH agd |1 WIS & Q79 dhE # aST g1aT J1aT &, T T AISIA 0 TF Tohot | 2 [T Aisqa &
forforer Terstt ® v 81 78 U TRAISET (FTRT) T T AT A S Sl SR w9 ¥ T F97dT 8

=t 97, U FREfoeT # Su-AEfoeTd ST wreet g7 Tedl §, UF T Tehol § IT-Tehof ST Aiel 21 79hd 2|

fEforeT & A Y U WA ST AR init .py TR T T8 UF Tohot 6 &7 § A9 Th| T6 B 6T GTAT GIET ST TGhdT &
TR 27 T 1% 7% T Wied § 39 T & forg sRfiraresem e =T 2

TgT UF IITGIW g, AT SIS0 o6 g7 U T Fafid 7 g €, 1 Tonot 3fie #isqer &7 U griad wveq = 3w o e 7 femmar s

AT B
~ Game
init_. m GRS ol i«
—py Sound Image Level
init_.py 1 init_.py 1 __init_.py
' load.py © open.py 1 start.py
|
- play.py ‘ change.py + load.py
< pause.py < close.py over.py
oot | HIST TFAIE HLAT

B =te () AT FT ITINT F0eh Tohol F TSI ATATT FY T 2

IeTEeer & forw, ofT Iuh SaTeww § W "o AT FAT FATed 8, af I8 FergaTe & St 21
import Game.Level.start

AT I TH A | select difficulty () TTH HT UF B €, T g0 8 HfSq F4 % o0 ¥ A7 7 STARN F7A7 =121

Game.Level.start.select difficulty(2)
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7f3 g FAHTor e oTaT 8, A7 ZHW HISEr R Tohst STER & (o1 FHETETe 37 2 g 2|

from Game.Level import start

T TH THET T TH T F HieT F2 Tl g

start.select difficulty(2)

fre oY U= st & AT U Aiege a9 & o siraremes e (AT AN AT ATR0E) F AEATT FIF HT UH ST TLHT 39 TR 2T g

from Game.Level.start import select difficulty
T ZH HIE TH FFAT I FIe HY T 2
select difficulty(2)

graife g s g, =9 fafer v srgerar aE it STt 81 Ol 9T T AT START FA F GH T AT 2 AT G THIT TEATART ATHE F
TR T AT B

ST ATATT Fd THE, TTIA sys . path | qReAroa faferwret £ g=t § fEgar g, 59 & wiee a7 % forg grar 21



N\

qUIIT | 2T o 1<

T FE T F T FT GHAT FLAT g 4 o6 QUITh, o QUITeh, FAle auad, g T, T, 0, Teaaier T Sfed deam 39
e # foeqa faos wroree § =9 a7 Wl T H SgaY uiiiET I w5 § 7eE w4

T U], FANST TiEe qa2l 377 STfeer Hearsti 7 THET F2aT g1 Ive int % w7 § s B @ g, ar % §wa7 aur a@ae &
Sfea 3t g

T ST ATt fog 2ermee fag it suteafy a1 squfRafa & s g €1 5 quits & sraf® 5.0 wa srearft f&g wwean g

afews et x + vy ¥ P ST § wet x ATt A Y g went £

BH 22T () T T ITANT g ST oI &7 @b & 6 vk auaer 71 o fore ot & &fam 8 i =g S=e % o G o ag Gy
e ==t & wefer 3

a =>5

# Output: <class ‘int’>
print (type (a))

# Output: <class ‘float’>
print (type (5.0))

# Output: (8+37)

c =5+ 33

print (¢ + 3)

# Output: True

print (isinstance(c, complex))

St qurte et ofF sias % 21 Fed 8, U At g " Fa 15 qeHed T a9 g 9EE gt g (16 a7 T T )1

o dearett 1 gw IifiT srage #3d & F 3erHed (T 10) HEAT Tl 31 SR Feget TR (AW 9% UL TR &
TSI (T 2), TFATSIRA (I 16) ¥ sifeFeel (A9 8) Fa¥ ey F |1 FTH X T AFFHAT 2T 2
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TEAT H, g6 I HEAT ¥ T UF ST 1 Iq ®T F vEw? 39 "dearadt w1 afafAiEe € g g1 e arferr @ swestt w7 =g
FEAT B

TICTRT: ITAI HEATAT F o7 TedT JurTeit STart|

AT JOTTeAt ITEA

EIREAS 0b’ or ‘0B’
STESITHRTT '00' or '00'
ik '0x' or 'OX'

TeT 3 ST fam T 2

# Output: 107

print (0b1101011)

# Output: 253 (251 + 2)
print (OxFB + 0b10)

# Output: 13

print (0o0l5)

ST AT TRITH AT 2, 7 AMSeqE 2T
107

253

13

Fragi 5T

TH U TaTY AT TCAT Tl T TH H 92 Tl | 38 FHIULHA & =T H A 7 17 2

i3 sfiie § F FT2 UF WAl g, T ST, TeTT Taaedt QO (FAarierd €9 &) 337 F o d=re war 21

>>> 1 + 2.0

3.0

TH TUY 3@ T g o0 1 (TOTTh) T ST o T 1.0 (FefTe) § Sacasdt B3 = € 3w el off v et qige se7 grar 2

TH TTE T T YT F &1 Frae Fed o (o0 22 (), Fve () 3fT Fireers () S qafiiga wrm 1 off ST &7 96 81 F e e J
ft gfiafda 2w

>>> int (2.3)

2
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>>> int (-2.8)

-2

>>> float (5)

5.0

>>> complex ('3+57")
(3+57)

FATE F qUIE | FAaE Fd T, HEAT Tl el FT [T ST € (TO1 ST T % F40a grar 2))

I SH A
T faee-2a FATH FAIe Feg TUMTE F7dl & S g4 (A Ad F% Thdt 81 g7 9t STAa 8 3 1.1 3 2.2 &7 AR1 3.3 €, Al argas
AHZHT AT 2

>>> (1.1 + 2.2) == 3.3

False

g IaT 7T ¢ T FAIfET-a1Ee Jaw Feges greaay § aready oien % €9 § AN 21 8, FAi 1 FeT Fae arsa<t (0 3T 1) 7 aHerar gl
TH FHTOT H, AfArrter Temera fore g g9 S €, AT e | 9éd &9 F §Lid qei 60 ST qhd gl

AT ZH T IS0 o 2| g8 T3 1/3 7 Zorard Hedr o &9 | T2(97a Aol ¥ aadl g 0.333333333... 37 oI i g & § AT g,
SI¥ g/ FaeT THHT SATHTT T T 2|

ForHerd 391 0.1 fAeherar 2, fSrer afomaea=T 0.000110011001100110011 =T Ueh AT T & AaT A<l 9T T ... ¥ AT
FEY FAT THHT U ST ST HT G T HaT g

g FAA AT 0.1 T AR FefT off Ferae T2 SRm THT, 7 gAY F27 gre a7 i HI8T § 3 T+ § &g i T8 81

>>> 1.1 + 2.2
3.3000000000000003

TH FHEAT & T2 FA 6 (o0, T IUHAT ALl HT STAN FT Thd @ ST TTAAT 6 T ST | ST FA T Tige Fai # 15 T98aq
FITAL O TERAT SIdT 8, 3T Hisgol § STARTRAT Heae TRIEAT gial gl

import decimal
# Output: 0.1
print (0.1)

#Output: Decimal ('0.1000000000000000055511151231257827021181583404541015
625")

print (decimal.Decimal (0.1))
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TH AISIA FT START a9 AT SITaT 8 ST g0 AT AT FIAT ATad @ STd g0 &6t § HaT =m)
Tg Al &l | FTHET AT gl FH A9 @ 6 25.50 R 25.5 R 7 stfers aédiw g # it Ta8 UF & qodT § &7 Aged ol qmad

T 2l

from decimal import Decimal as D

# Output: Decimal (13.3")

print (D('1.17) + D('2.27))

# Output: Decimal ('3.000")

print (D('1.27) * D('2.50"))

IYIH SETELW § ST AT 9% &7 S|

H I 9T 8, T % ao1T g¥ AT IAHA FT AR FAT Al F2d? T FHTL0 4qT g1 FAIT qige Arqeei® e s & S emaa
ATTe T AT H O BT &

FAIC & FOTT SUAAT T STINT el HL?

0 o\ 17 9% fReferferd arert § gomed 7 STIRT F T g

o 7 W e AT #7 7 27 2 o aéiw qeraera wiatafaea &7 sraegerar g 2
o 9 gH AFLTF TRFAT % wq¥ 1 AF0T FwaT 712 €

o 9 ZH AT ILHA TATAT T IO Hl AR FIAT AT 2l
ST EH AR & AT IR ave PR ST SR gee e § e em
T e
TR A {9 He 6 ATead F {orarars §earet il arfe F3d gu §a1ed T8 Fal g
e U 7 U 3fer ST UF 2T AT @, S A1 GO S g1 T Wisdo § TRAT TEAT FHi0r o o awedT wear g
g T o et & oy aeq 39T a6 &
import fractions
# Output: 3/2
print (fractions.Fraction(1.5))
# Output: 5
print (fractions.Fraction(5))
# Output: 1/3

print (fractions.Fraction(1l,3))
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weATe & o a9 qu, g6 FE ST TR e w6 €1 a8 STl arsail vl qige da gfafafi % #wr gl

AT &, Shepere g6 e 3wy oft T AT e AT AAHIT AT T ZI9WAST TATIAT FT STANT H3d THT A THEIaT Fhed 2|

import fractions

# As float

# Output: 2476979795053773/2251799813685248
print (fractions.Fraction(1l.1))

# As string

# Output: 11/10

print (fractions.Fraction('1.1"))

Tg TeTersT T4t AT FTET w1 THGT FAT 21 TS T IS0 [ AU
from fractions import Fraction as F

# Output: 2/3

print (F(1,3) + F(1,3))

# Output: 6/5

print (1 / F(5,6))

# Output: False

print (F(=-3,10) > 0)

# Output: True

print (F(-3,10) < 0)

EIERE RN

araree fafrer witr & Brerrortat, sreErors, sarerar s ity sty w5 @ w5 F o it s agies S atee Tae w7 g
import math

# Output: 3.141592653589793

print (math.pi)

# Output: -1.0

print (math.cos (math.pi))
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# Output: 22026.465794806718
print (math.exp (10))

# Output: 3.0

print (math.logl0(1000))

# Output: 1.1752011936438014
print (math.sinh (1))

# Output: 720

print (math.factorial (6))
import random

# Output: 16

print (random.randrange (10,20))

x = [‘a’, ‘b’, ‘c', M, ‘e’]
# Get random choice

print (random.choice (x))

# Shuffle x

random.shuffle (x)

# Print the shuffled x

print (x)

# Print random element

print (random.random())

T T &, Teft Gl (qeat) 7 Tk a9 dehe [ | F 372, SAeqfary F 7o Fh U g1 9178 ol gl

= Tt oY He # srzew g1 " ¢ o F Rt sy (quits, W, o onfR) % g e gl

# empty list
my list = []

# list of integers



.II.NND TR T

my list = [1, 2, 3]

# list with mixed datatypes

my list = [1, “Hello”, 3.4]

Y, UE A A TS HSCH F FT H q@d g T @Y Fhll &1 3H As FAT FET ST &

# nested list

my list = [“mouse”, [8, 4, 6], [‘a’]l]

AT & qTeal T 8 Iga

T RS TR 2 o 2w Y g % oAt 9% TE I A a8

T gIHw

=T et sirzew a9 ag=e & o gn 9 Sffie? [| 7 START 7 99 81 339 0 ¥ 9% a7 gl SH{er, 5 aeat arel =1 | 0 7 4
T TS ST 2

TRl st T T IE= & YA w5 8 T 9 T URT ST g U QUi g1 A1g Ul g9 FAlE a7 TypeError H ITANT
:nﬁwaa#r, THHT IO TypeError ﬁ'@"ﬂl

ARE AT FT AELT SSAET T START F4F T HAT STTaT §
my list = [‘p’,’'r’,’0’,'b’,"e’]

# Output: p

print (my 1ist[O0])

# Output: o

print (my list[2])

# Output: e

print (my list[4])

# Error! Only integer can be used for indexing

# my 1ist([4.0]
# Nested List
H_liSt = [“Happy"I [21 OI 115]]

# Nested indexing

# Output: a
print(n 1list[0] [1])
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# Output: 5

print(n list[1][3])

At T

T AT SATAHH] o [T THTLHE ATHA T ATAIT a7 21 -1 T GAFH AT g AT HIATT FaT €, -2 F TaL AT arzeq i
THT T

my list = [‘p’,’'r’,’0’,'b","e"]
# Output: e
print (my list[-1])

# Output: p print(my list[-5])

length=5
index 0 1 2 3 4
negative index -5 -4 -3 -2 -1

T § R R we

TH FATSRNT ATTLET (FTA) HT START Fh AT H F5 TGl a6 Tgd T gl

my list = [‘p’,’'r’,’0’,'g",'x'","a",'m","1i","2"]
# elements 3rd to 5th

print (my list[2:5])

# elements beginning to 4th

print (my list[:-5])

# elements 6th to end

print (my list[5:])

# elements beginning to end

print(my list[:])

= fRETT T SAgETE Jet F S gEwih 9% SE w0k TS RnT i qaw A= FeudT i S Ghdl g1 THien At gw BT avf g%
AT AT &, AT EH T TARTH! T SALAFAT & A1 37 T T AT & ger
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P RIOG RIAM I,Z

0 4 2 3 4 5 6 7 B 9
9 -8 -7 6 5 -4 -3 -2 -1

Freft o=t 7 acat & F T AT S

T afedeefier gt §, sraia, 39 qeat & a1 a1 vt & i aaar S aar 31 gq el srzew a1 szew £t
Soft T FEe F o7 SETEAHE AT (=) FT STIRT F THd 3
# mistake values

odd = [2, 4, 6, 8]

# change the 1st item

odd[0] =1

# Output: [1, 4, 6, 8]

print (odd)

# change 2nd to 4th items

odd[1l:4] = [3, 5, 7]

# output: [1, 3, 5, 7]

print (odd)

TH AT § TF ATTeH FT STANT F4a SIS G5 & append () [T a7 extend () FT STINT F3F FF AqZ2H TS
SRAED

odd = [1, 3, 5]

odd.append (7)

# Output: [1, 3, 5, 7]

print (odd)

odd.extend ([9, 11, 131)

# Output: [1, 3, 5, 7, 9, 11, 13]
print (odd)

T A FT AT HATIT F2 5 0 + ATy w7 fF ITIRT F2 T g1 30 L9 o A7 Fgd g1 * Adves 21 75 gear oy v =

EERE L]
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odd = [1, 3, 5]
# Output: [1, 3, 5, 9, 7, 5]
print (odd + [9, 7, 5])

” AN

#Output: [“re”, “re re”]
print ([“re”] * 3)

THF FATET, g9 26 () FAfEr 7 ST F0F UF Argen T At T U AieAferd F Hehd & AT UF I 6 Gl Ted § = FeEEa
F Srzen Aftaford #¢ a9 &

odd = [1, 9]
odd.insert (1, 3)

# Output: [1, 3, 9]

print (odd)

odd[2:2] = [5, 7]

# Output: [1, 3, 5, 7, 9]

print (odd)

Fareft ot & it o A g
THHEE del FT STANT Fah FAT F UF AT ST W ZaT Thd 21 AE TAT AT T d¥g & gaT Y FhaT &
my list = [‘p’,’r’,'0o",'b’,"1","e’,'m"]

# delete one item

del my list[2]

# Output: [‘p’, ‘r’, ‘b’, ‘1', ‘e’, ‘m’]

print (my list)

# delete multiple items

del my list[1:5]

# Output: [‘p’, ‘m’]

print (my list)

# delete entire list

del my list

# Error: List not defined
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print (my list)

20 30 U srzew i g2 F O remove () BT s a wwg E T Ru U SR w AT smsem A gem F ™ pop ()
f=fer =1 ST T TR E

T3 ST FATOTERT TET TE AT AT € A pop () AT sifaw sweew v ger T § o7 aTaw w7 3t 81 7 g gl #Y w15 F 6 ' § oAy w
# Heg FEAT 8 (T2, AT 2T /=T #H)|

R AT AT ITANT FX T & AT @Tet F o o1 clear() fafan my_list =
my list = [‘p’,’'r",’0",'b","1","e", ' m"]
my list.remove(‘p’)

# Output: [‘r’, ‘o', ‘b’, ‘1', ‘e’, ‘m’']
print (my list)

# Output: ‘o’

print (my list.pop(1l))

# Output: [‘r’, ‘b’, ‘1’, ‘e’, ‘m’]
print (my list)

# Output: ‘m’

print (my list.pop())

# Output: [‘xr’, ‘b’, ‘1’7, ‘e’]
print (my list)

my list.clear()

# Output: []

print (my list)

ST &, 29 AT F UF TS T UF GTer G (ST TR g7 & Aqreed o g2 a9 §
>>> my list = [‘p’,’r’,’0’,'b’,"1","e",'m"]
>>> my 1list[2:3] = []

>>> my list

[‘p’, ‘r’, ‘b’, ‘1’', ‘e’, ‘m’]

>>> my list[2:5] = []

>>> my list

[‘p,l \rl, \ml]
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- /A

I G & a6

T T H G T F 97 ITsd Tk qeviiag gl
Ie list.method () F &7 ¥ TaAH far a7 81 Ty Faferai 1 qgar £ START Bt s 747 2

v e T

afefre () - e 3 o T e S

BT () - U =T F 9 qedt B @ g q e

< () - TRATiod 2o I¥ U ATeeH T

B2 () - =t & fohelt smee 7 gerdr &

1T () - R 70 S T= UF qeF T ZerdT @ AT et 2

() - h T ft sz g AT £

ATAATOH () - T (AT FRY T Areew 7 i A err &

Y () - % F =7 § qrfed aeqet £ dear f fadrar g

qIE () - TAT | TeH FT AL FH H I35 FY

R () - Haeqail F FA A1 32

FHIT () - AT T IAAT T ATerar g

e AT At F T e

my list = [3, 8, 1, 6, 0, 8, 4]
# Output: 1

print (my list.index(8))

# Output: 2

print (my list.count (8))

my list.sort()

# Output: [0, 1, 3, 4, 6, 8, 8]
print (my list)

my list.reverse ()

# Output: [8, 8, 6, 4, 3, 1, 0]

print (my list)
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AT G TS GAT S BT GR=Q0! TUHT

A # HSET AT O TE AT AT > forey AT A e v a7 oA e Tl 2

foree wifewgor & U waser 21 € e AT TET S%ed F siav weede % forw grar 81 7t vk gHt g F o v gargor
T 2 o o e 2 AT arfF AT W 8

pow2 = [2 ** x for x in range (10)]

# Output: [1, 2, 4, 8, 16, 32, 64, 128, 256, 512]

print (pow2)

g FIS THH TG

pow2 = []
for x in range(10) :
pow2.append (2 ** x)

e T TH | I €T F 778 7 T & for IT IR FATT| T TFH{eudh ST 7 AT F [0 A2 (Thee? FF T 21 AT T
sareTe fw a #)

>>> pow2 = [2 ** x for x in range(10) if x > 5]

>>> pow?2

[64, 128, 256, 512]

>>> odd = [x for x in range(20) 1if x % 2 == 1]

>>> odd

(1, 3, 5, 7, 9, 11, 13, 15, 17, 19]

>>> [x+y for x in [‘Python ',’C ‘] for y in [‘Language’,’Programming’]]
[‘Python Language’, ‘Python Programming’, ‘C Language’, ‘C Programming’ ]
I | = g g9

foree ArfT e

FTAE FT ITANT FLF G0 ST Th @ 16 IS ATZeH AT H Hio[E ¢ AT 721

my list = [‘p’,’'r’,'0",'b’,"1","e’,'m"]

# Output: True

print (‘p’ in my list)
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# Output: False
print(‘a’ in my list)
# Output: True

print (‘c’ not in my list)

TH GHT & qTeTH § g
T % T g7 T H T ASeH % WIEAH H [Agid F a9 &
for fruit in [‘apple’,’banana’,’mango’]:

print ("I like”,fruit)

T | U 20 U AT % THE gl A1 6 J1= 3(d< 7 § T UF a1 3161 30 S F 978 g0 UF 29 & qedi Al a9 qgl 99 2,
STt U AT §, TAl H TGAT ST HHAT §

T TG FATAT

Tl FEql (T<al) T FISF () F 33T, AT & SR F¥eh Uk 20 FATIT SATAT 21 HIGF AHeTF 3, FTAi [, SAHT ITTNT FIAT TFH
=T AFATH g

U 2a H et oY He | seew g "ed g oY F fAfwer Wb 3 g1 aehd ¢ (i, welre, g, T, anf)

# Empty tuple

my tuple = ()

print (my tuple) # Output: ()

# Tuple having integers

my tuple = (1, 2, 3)

print (my tuple) # Output: (1, 2, 3)

# tuple with mixed datatypes

my tuple = (1, “Hello”, 3.4)
print (my tuple) # Output: (1, “Hello”, 3.4)
# nested tuple

my_tuple = (“mouse”r [81 4/ 6]/ (lr 2! 3))
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# Output: (“mouse”, [8, 4, 61, (1, 2, 3))
print (my tuple)
FTYF FT TN fohT F3T off U 2ot a=7ar S7 Fovat 1 36 29 T F w9 F S Svar 2

my tuple = 3, 4.6, “dog”
print (my tuple) # Output: 3, 4.6, “dog”
# tuple unpacking is also possible

a, b, ¢ = my tuple

print(a) # 3

print(b) # 4.6

print (c) # dog

T qcd & AT 20 I ATST T g

T § TF qcd g1 TITH T2 51 6 Tg ST Fed % T s St sreafaer & siraeahar grft % a8 areaa # s 2ua grar gl
my tuple = (“hello”)

print (type (my tuple)) # <class ‘str’>

# Creating a tuple having one element

my tuple = (“hello”,)

print (type (my tuple)) # <class ‘tuple’>

# Parentheses is optional

my tuple = “hello”,

print (type (my tuple)) # <class ‘tuple’>
AR Tl % qg o
UH HT T g (o8 gH T & deal a% Tga qad 2l

1. Z=fae

T TTH AT T STAN F T ¢ [| Tt sirzes 1 eqer 7 e F3  forg Stgi 3346 0 & 9% grav gl

qT, 6 Tt arel 20 § 0 F 5 aF F GAFH g1 20 % a1g¢ hEft e TF Tg= H7 YA (IIMEW F o0, 6, 7,...) TF IndexError
FETIII

TAFHTH TF TOIF g7 ANMGT; THOT ZH FATE T T TR FT TN Al H7 Tl | T TROTHETET 2729 U g FhaT
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my tuple = (‘p’,’e’,’'r’,'m","1",’t")
print (my tuplel0]) # ‘p’

print (my tuplel[5]) # ‘t’

# IndexError: list index out of range

# print (my tuple[6])

# Index must be an integer

# TypeError: list indices must be integers, not float
# my tuple[2.0]

# nested tuple

n_tuple = (“mouse”, [8, 4, o], (1, 2, 3))

# nested index

print (n tuple[0][3]) # ‘s’

print(n_tuple[1][1]) # 4

2, "t g

A ST SAHAT 5 (o7 TRTTHE SR AT STAfT 34T &

-1 T G AT A2 FT GEfiT FAT 8, -2 F gL dfaw Arzeq A Hl 9 ¥ 2 2
my tuple = (‘p’,’e’,’'r’,'m’,’"1’","¢t")

# Output: ‘t’

print (my tuple[-1])

# Output: ‘p’

print (my tuple[-6])

3. T

BH FATSIRAT ATIVET - A " FT TN F%eh 29 H Fs Hal dF Tgd Thd &

my tuple = (‘p’,’'r’,’0o’,’'g’,'x’,"a’,'m","1i","z")
# elements 2nd to 4th

# Output: (‘r’, ‘o', ‘g’)

print (my tuple[l:4])

# elements beginning to 2nd
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# Output: (‘p’, ‘r’)

print (my tuple[:-7])

# elements 8th to end

# Output: (Yi’, ‘z’)

print (my tuple[7:])

# elements beginning to end

# Output: (‘p’, ‘r’, ‘o', ‘g’, ‘r’, ‘a’, ‘m’, ‘i’,

‘z’) print (my tuple[:])

Fr=r feamT U srqa qedt F = qEhiw O A= wen ST e i T =y wed T f S TR gl
zHfor 7t 7w fareT Aoft aF Ug= ITH FAT AR B, TV EH I AR I AELAFHAT § ST 29 F ART [ FHTE T 8

P RIOGIRIAIMI Z

o 1 2 3 4 5 6 7 8§ 9
9 8 -7 6 -5 -4 -3 -2 -1

U Y TSA

Tt % B, 20 a2

THHT A g {3 UF a1 912 60 ST % 912 29 & qedi 1 GGl qel ST ThaT gl AT IS Ted T g1 hl a¥g Uk Taaaeiie
TETETEY 7, AT THH AL AMTEH Tl FAT ST Tl 5

& faferer geat (qmeiereade) ¥ foru us eue off Afde v awa g

my tuple = (4, 2, 3, [6, 5])

# TypeError: ‘tuple’ object does not support item assignment
# my tuple[l] = 9

# However, item of mutable element can be

changed my tuple[3][0] = 9 # Output: (4, 2, 3,

[9, 5]) print(my tuple)

# Tuples can be reassigned

my tuple = (‘p’,’'x’,’0o’,’'qg’,'x’,’a’",'m","1","z")

# Output: (‘p’, ‘r’, ‘o', ‘g’', ‘r’, ‘a’, ‘m’, ‘i’,

‘z’) print (my tuple)
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T THEHT ST ¥ qohd & + sy & 2qa H1 fHem & form) =8 gffew == ff Fga &

TH *ATTET T ITANT Feh &l T5 TEAT % o0 qedl T 200 H g Thd 81 ZT + 3T * HATAd o TROTHEawT T T4T 29 gIaT §
# Concatenation

# Output: (1, 2, 3, 4, 5, 6)

print ((1, 2, 3) + (4, 5, 6))

# Repeat

# Output: (‘Repeat’, ‘Repeat’, ‘Repeat’)

print ( (“Repeat”,) * 3)

AR T gEAT

ST T FT TAT AT TS, TH Al Hl 2T § Tal a8 Ghd & | SHEHT A Tg AT & T TH g7 Tal Tohd AT 297 H A3eH 22T &
AT FTEE del T ITART Fh 29 &I T g & FETFT H9F ZIaT 2

my tuple = (‘p’,’'r’,’o’,’'g’, ', "a’,'m","1","z")

# can’t delete items

# TypeError: ‘tuple’ object doesn’t support item deletion

# del my tuple[3]

# Can delete an entire tuple

del my tuple

# NameError: name ‘my tuple’ is not defined

print (my tuple)

TG FIA F qLH
ATTeH STE AT 2w Aehrerr arelt fAfarat =uer % a7 Suersy 981 81 Faer Mot a1 fateat suersy 31

qrrye aqe fafer
SRAED IEEELE
Rt () et it FEAT Aterar § ue

TAFF (TF) TEA ATZEH FT GAFH ATSTdT § ST F I g T
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T 29 i F Fe 3arem:

my_tuple: (‘a,[,p,[,p,[,l,[,e,[)
print (my tuple.count (‘p’)) # Output: 2

print (my tuple.index(‘1’)) # Output: 3

AT T GATAA

1. =9 FEEAAT THAT

B TS HT ITART 0 ST T & (% FIE A2eq 20 H Ji9g § AT 7Li
my tuple = (‘a’,’p’,'p’,'1",’e’,)

# In operation

# Output: True

print (‘a’ in my tuple)

# Output: False

print (b’ in my tuple)

# Not in operation

# Output: True

print ('g’ not in my tuple)

2. T F WIEAH F [T

T % TorT 20 YT Areey * qreaH F 20 § (g F¢ aohd &
# Output:

# Hello John

# Hello Kate

for name in (‘John’,’Kate’):

print (“Hello”,name)

T a< foree & &

<o zaer gt & FrfY frera-sod €, zafere St w1 sy aar Rafaat & «oft G smar g1

BT, AT § I T AT FIA 6 T BAS g1 719 TAaE T8 T AT9 20 &
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o U AW I IR FAUT (3T Tararsd F oIT 0t T START 2 & 3K AT (F97) Tararsd o fory Tt T STanT w2 2
o =t =ue AUNEdA T BT 8, 0 & AT F [ATF T G167 o1 H 997 g1 dT1 AT A7 &0 T27aT 2|

o FUNEAHIT qeAT ATl U AT TeTHIL T Fo(l F & § ITART FFaT 1 FhaT g1 Gt 6 |72, 7 597 7851 8

o 7T ST ITH T2T § ST AR AGAAT B, AN TH T F ®T H AN H F A AT gt T 7 Fa-afarg w=ar 2

T FRT ATt T U AW AT 2
T FFeT TE TF T gIAT g1 SIEL F for, SRSt 91971 & 26 9797 21 2|
FIeT U ART Aded, F FEATel (ATeALY) F Hded &1 9o & o7 7oA Shid 9% a9 39 996 3, Arqid €9 F 77 0 T 1 F g

= ¥ H i 3ot P T )

Frft deam & A % =8 FUTAeer A URRIE wT Srar g i faw afkar fREfEw gt g1 vuaEferen? siv afv e 7w At
TR TR € et SonT o s 8

e # Rt gf e avt &7 uw w9 grar g1 Awre Fr aell qrorelt 7 word aof w7 o F $fiT URhifer § vwwar A1 forg fer
[ERIRRIRII

T § U g 7 ad

T IFTO AT FL IZI0 AT o oI 0T ol HAT Feh Favd FATS ST Ghedt 2| a2 § oY fouer Fres 1 STIRT o S a6t g
St e 91 9¥ Aedtared few i siwfar &1 afafafaes s % forg somr BT Smar g

# all of the following are equivalent

my string = ‘Hello’

print (my string)

my string = “Hello”

print (my string)

my string = ‘/’Hello’'’

print (my string)

# triple quotes string can extend multiple lines
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my_string = “rHello, welcome to
the world of Python”””
print (my_string)

ST ST TRITH =T &, a6 e3eqe ¥ gral &

Hello
Hello
Hello
Hello, welcome to

the world of Python
T R § FLFeT T& 9 Tgo

TH STIFHI T START F¥eh STAT-STT AT T T Thdl g ST TATSENT FT ITANT Fh AV 1 T AT HT TN FT Tl 81 SS9
0 & 9% 2raT g freT et T T3 357 & AT UaE e il HIAT F9 F IndexErrof a8 STUNT| TARH U Ul gH|T ATRTI
TH FATE AT 317 THTL T ST Al FC T &, THRT TRUMH TypeError ¥ g

A ST SAHAT o (o7 TRTTHE SR AT STAfT 34T &

-1 T G Aaw szen w7 §2fiq F2ar 2, -2 T g8 oW srzen 3w 6 aeg| a7 TATS R ATey (F1AT) FT START Hiah UF T
H %2 7l T T q9Hd 3l

str = ‘programiz’

print (‘str = ', str)

#first character

print (‘str[0] = Y, str[0])

#last character

print (‘str[-1] = Y, str[-11])
#slicing 2nd to 5th character
print (‘str([1:5] = ', str[l:5])
#slicing 6th to 2nd last character

print (‘str[5:-2] = ', str[5:-2])

7T g7 I T HIHT F T TFH He HT TATH FIS 3 AT AT AT FT ITTNT F0d &, q1 g6 Afedt el
# index must be in range

>>> my string[1l5]
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IndexError: string index out of range
# index must be an integer

>>> my string[l.5]

TypeError: string indices must be integers

F= R U A oAt S g IR AT Fe TR i T A=l FeudT hl ST 'l gl

Ffe g FReft Soft T 9= I AT AR 8, q1 &6 ST SATHHTOTRT hl SMaLTFHaT € ST (2T & AT I FHTe T gl

P RIOIGIRIAIM|I Z

0 1 2 3 4 5 6 7 8 9
9 8 -7 6 5 4 3 2 4

T &1 %8 It 91 geTd

e srafvadia gra 81 zashT waord g 3 e e % acat &1 U a7 d97ed 550 S 6 978 99T A8l 97 996dT g1 g6 99 UH g AT &
o srerT-srert e #°1 f6T & oo #°7 99hd 2|

>>> my string = ‘programiz’

>>> my stringl[5] = ‘a’

TypeError: ‘str’ object does not support item assignment

>>> my string = ‘Python’

>>> my string

‘Python’

B a1 & 7T 7 T AT Z2T T2 Th &1 AR e 7 T q3E o a1 699 g 396 (o7 T g del FT ITAN FT TFd &

>>> del my string[1l]

TypeError: ‘str’ object doesn’t support item deletion
>>> del my string

>>> my string
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NameError: name ‘my string’ is not defined
QT R e
UH F2 AT & ST R % A7y Bhe ST 9oy 8 S 30 ITHee § Fa Atered UGt R St AT 22rersT § & U a9 g

T 97 <7 At e F71 g3aee
3T AT 37 & ST T 7 U & H AT AT o Fgaral &l

+ FTICET TH T § AT g 9 &7 {2 oTeq% 1 Ua a7 forgmr off 378 Sirear 2
* T T STANRT et [ oa &ean § g & areae + forg G s awar
strl = ‘Hello’

str2 ='World!’

# using +

print (‘strl + str2 = ', strl + str2)

# using *

print (‘strl * 3 =, strl * 3)

21 R oreq 1 e A o oft 39 + afwee fi aeg e g

7f% g v AT S-S0 ATAL H AT AT 8, AT &7 FIFH T STAN FT T &
>>> # two string literals together

>>> ‘Hello ‘’'World!’

‘Hello World!’

>>> # using parentheses

>>> s = (‘Hello !
‘World’)
>>> s

‘Hello World’
et & wregw & gAEfa
%%ﬁq%@m%mewﬁwﬁmméwﬁgm gt us ffar § |y Fit gear e % foro o 3arge
T 2
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count = 0
for letter in ‘Hello World':

if (letter == ‘1'):

count += 1

print (count,’letters found’)
20 F1AE FT ITART 3% T T T 2 1o R 3 ffaw 1€ 37 g wiegz & 77 72h
>>> ‘a’ in ‘program’
True
>>> ‘at’ not in ‘battle’

False

T & |1 T FLA o T siqfrgd wrd

SR o AT FTH F AT Ao siafEa e, e & gy ot w9 w2 €

AL T TEIHTA (360 ST AT F3 Trgae () ST o () §1 Tamie () T U UrgHie sitsorde 1 [ & FTe] FdT 21 T8 S(I2
= F e § qoft aeqelt 1 g T qoF gral gl T TG F o0 IR 31 qhdT &

ZHT T, I () o 7 oFarS (7ot 7w 34w 2

str = ‘cold’

# enumerate ()

list enumerate = list (enumerate(str))

print (‘list (enumerate(str) = ', list enumerate)
#character count

print (‘len(str) = ', len(str))

Y B UF e f¥ie FeAT ATed & S - 39 Fgl, "q21 F4T1 2" - TH 7 a1 (B e T T Hleq FT ITART FT T &1 THHT TIOH
SyntaxError@ﬂwﬁmﬁ@WSﬁTmmaﬁ@ﬁ'%l

>>> print (“He said, “What’s there?””)
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SyntaxError: invalid syntax

>>> print (‘He said, “What’s there?”’)

SyntaxError: invalid syntax

TH THEIT Tl g FLA T Ueh TLHT [T FISH T STANT FAT g1 TfoTs & F, gH TERT Hhe HT STINT HT THd &

TERT HIEH ToHeAeT T 0% SIAT § 37T TEehl 30T 9¥g & =ATeAT &1 STl 81 Af% g0 T e w1 iAo #27 F o uaer sgeor 1
ITART FA 3, AT e % 377 aoft Uher S0t & F==1 AR Taet Fled & wraer # off 797 21 g1 78t aqmr 747 § & 78 3w ae

T T8 e o forT 3 foha ST a2

# using triple quotes

print ('’ "He said, “What’s there?”’’’)

# escaping single quotes

print (‘He said, “What’s \ there?”’)

# escaping double quotes

print (“He said, \”What’s there?\””)

T ITTAT FTT FHIST Tt wend g i g & TS )

T § e HEd

e w1 F|

IEERSI

\newline

FHREAL ST AT IT AT Tl a7 I7

\\

qFEAT

T AT

T IFI

TUHHTAES 9

TUHHTAEAE THETH

\f

TUHHATEATE HIHETE

\n

o < < o
TUHHTSATE TSdhls

\r

TuEETATEATE Hiee e

\t

TUHHTAEATE &St 2

\v

TUHAHTAEAE FTIE &

\ooo

e A7 ATAT HFFT 000

\xHH

gFETSTREe 7T HH . % |72 77
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TR Feg IITEIW R U g

>>> print (“"C:\\Python32\\Lib")

C:\Python32\Lib

>>> print (“This is printed\nin two lines”)

This is printed

in two lines

>>> print (“This is \x48\x45\x58 representation”)

This is HEX representation

TEhT ATHH I SAASET FIT F g T o

Foft-Feft g7 UF e % faT R % geAT AT STHSET FEAT ATE AR 2| UET w9 F forw gw R F 9 r 91 R T g6 g1 T9a
AAAE T T 16 T2 TF gl ATX 2 Si¥ THeh i Foheft off AT o 6 o7 Astesiarst & f&ar som

>>> print (“This is \x61 \ngood example”)
This is a

good example

>>> print (r”This is \x61 \ngood example”)

This is \x61 \ngood example

g 1 widie F ¥ forg widte () fafyr

format () fafer S e sttssrae % Ay Iuerey 2, fov 1 Tasfiq Fed # agq agHdl i afcraret 31 wide g § wmgesy a1
gfaeTas Hiee F =7 H T A8 { 21 8 S wiaediud g1 S gl

0 sitev Afde F2a F forg furdi 7% =1 g a5 F7 STIRT w2 T &

# default (implicit) order

default order = “{}, {} and

{}”.format (‘John’,’Bill’,’Sean’) print (*\n--- Default Order

-==")

print (default order)

# order using positional argument

positional order = “{1}, {0} and {2}”.format (‘John’,’Bill’,’Sean’)

print (*\n--- Positional Order ---')
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print (positional order)

# order using keyword argument

keyword order = “{s}, {b} and
{3}”.format (j='John’ ,b="Bill’,s='Sean’) print (‘*\n--- Keyword Order -
-=")

print (keyword order)

format () fafer & dwferss yrey AR 27 awd g1 S+ FIa w1 ITART Fh Fies ATH F T AT 7T 81 SET8e0 & fory, g0 fag
T T H AT-siife <, ari-sifEers v F3 A v fow w2 g €1 g7 Qi # areAd, SIS aife F ' # o7 el w7
THA 3 3T FATE T HTATR ITT H 0T AT TafTq B ST et 81 U o Taeqr g et AT ST % 996d 81 format () Tgi
F =11 Iqere qeT ot wareyr 3 forg ==t s
>>> # formatting integers

>>> “Binary representation of {0} is {0:b}”.format (12)
‘Binary representation of 12 is 11007

>>> # formatting floats

>>> “Exponent representation: {0:e}”.format (1566.345)
‘Exponent representation: 1.566345e+03’

>>> # round off

>>> “One third is: {0:.3f}”.format (1/3)

‘One third is: 0.333'

>>> # string alignment

>>>

“{:<10}[{:"10}|{:>10}|"”.format (‘butter’,’bread’,’ham’)

‘|butter | bread | ham]|’

QT QAT T

T T TRITHHRT 9T # ST 67 ST aret T (8572 () it i a3z o & oft arefig &2 996 g1 29
ITINT % ATTET TH T FA & o)
>>> x = 12.3456789

>>> print (‘The value of x is %3.2f’ %x)
The value of x is 12.35
>>> print (‘The value of x is %$3.4f’ %x)

The value of x 1is 12.3457
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ATHTT I e % alish

a1 sttesrae 3 AT 2 FAferT Suetey 2T €1 format () Afer Sreewr guer $a¥ Soor 3T 8, 598 & UF g1 Ad T 9% TEauTe i
ﬁﬁWi@ﬁ'@'ﬂTﬁ'ﬂ%lower(), upper (), join(), split(), find(), replace() afel

T HE TEGA FT UF AAAAT TUG &1 TAF Ted ATGAT § (1S gioethe 7gh) v srofiad=g gar A1 (5 aaar gt S aeha)
greifer, T & aiadaefier gra 81 g9 THH eed S a7 g7 Thd 2l

TG T ITANT IO THGT SATA S0 IAAT |, TTdoead, FAHT a7 S F7 F3 % oI 5671 S a7 2|

TH 4 F JAT0?

Tl FEget (Teat) w1 TEre AT {} F 6T T@HT, ACTEH F AT Fh AT AAA R FFTT He () FT START Fh Teh T FATIT SITAT
2l

ZaH FReT oft Heam # argew g1 ad § o F FAfws wh % 21 9 & (TN, wAre, e, e anfe)| SR v de § v e
T AT BT THAT &, ST AT, HE IT A=TH19T, THE T 6 €9 H 21 2

# set of integers

my set = {1, 2, 3}

print (my set)

# set of mixed datatypes

my set = {1.0, “Hello”, (1, 2, 3)}

print (my set)

Frerferfera sargeort #1 ofF srerET T )

# set do not have duplicates

# Output: {1, 2, 3, 4}

my set = {1,2,3,4,3,2}

print (my set)

# set cannot have mutable items

# here [3, 4] is a mutable list
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# If you uncomment line #12,

# this will cause an error.

# TypeError: unhashable type: ‘list’
#my set = {1, 2, [3, 4]}

# we can make set from a list

# Output: {1, 2, 3}

my set = set([1,2,3,2])
print (my set)

GTefT T FAET ATST TAHA BT 2

FTEAT AT SRt {} T H T @I 9Teaehrer a7 <97 fa=r freT e & ua #e a=m % o ga f5e feely o 3 32 () weror &1 s
FT 2

# initialize a with {}

a = {}

# check data type of a

# Output: <class ‘dict’>
print (type (a))

# initialize a with set()
a = set()

# check data type of a

# Output: <class ‘set’>

print (type (a))

Y § UF 9 9 959

Tz qRadaeie g g1 ST 2% T sreraftad g 8, safer ST #7 F1 o7 TE5 8

T SFRT A7 ST &7 ITART 2k e F T I AT UHA AT TIF T2l G &1 He THHT THAT Al HAT §

TH AT ST Tk THA qcd ST T 3 add () T&fer i #2 a3t #7 I FT up-date () &N update () f&fer zoe |, gi=r,
e A7 1= | AT AUT T F T F o FHAT g1 T ATAAT H, gioerehe F =T 1T 2

# initialize my set

my set = {1,3}
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print (my set)

# if you uncomment line 9,

# you will get an error

# TypeError: ‘set’ object does not support indexing
#my set[0]

# add an element

# Output: {1, 2, 3}

my set.add(2)

print (my set)

# add multiple elements

# Output: {1, 2, 3, 4}

my set.update([2,3,4])
print (my set)

# add list and set

# Output: {1, 2, 3, 4, 5, 6, 8}
my set.update([4,5], {1,6,8})
print (my set)

ST AT TUTH FATT 8, AT A3eE T 2ral 2

{1, 3}

{1, 2, 3}

{1, 2, 3, 4}

{1, 2, 3, 4, 5, 6, 8}

T 92 ¥ qdl I vd [apTel
e 39T srzew i BT F1 START 0 §2 F g7 9T 99647 8, discard () #i¥ remove () |

AT f= wHAT aw 7g g o, 7% sweew HiNg 991 8, a7 discard() FT ITAN FA G99 He, Tg Aaiafdd wgar g1 otk fFewre() v
Fafy & u =qfe Seaer wam

e sargeo =8 Trg wam

# initialize my set
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my set = {1, 3, 4, 5, 6}
print (my set)

# discard an element

# Output: {1, 3, 5, 6}
my set.discard(4)
print (my set)

# remove an element

# Output: {1, 3, 5}

my set.remove (6)
print (my set)

# discard an element

# not present in my set
# Output: {1, 3, 5}

my set.discard(2)
print (my set)

# remove an element

# not present in my set
# If you uncomment line 27,
# you will get an error.
# Output: KeyError: 2
#my set.remove (2)

THT a%E, T pop () T T IUART ek FRefY ez i 22T o7 970 T 9 &

afa 3 g F e, ag Matfid F27 #7 Fe aiiwr T8t § & F 97 sreew aiq By srowm a8 W@ 998 F A gt 8|
BH clear () FT ITART FTah UF ¥ F g9ft sreevq a1 Y go1 9% 3

# initialize my set

# Output: set of unique elements

my set = set (“HelloWorld”)
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o /MR

print (my set)

# pop an element

# Output: random element
print (my set.pop())

# pop another element

# Output: random element
my set.pop ()
print (my set)

# clear my set

#Output: set ()

my set.clear ()
print (my set)

T S ST

TG FT STAN AT FHGT TATAT 8 AT, TT=eiad, a3 aHHa iqe 1 QT F3 & (g 6 S aear 81 g9 350
Aot a7 fafert F arer w7 T 8

srev Meferaa | & o Rt 3 82 = e w0

>>> A = {1, 2, 3, 4, 5}
>>> B = {4, 5, 6, 7, 8}
e g
u

i U qor fF Tt agAT F g ae Al F7 FHgT 2rav 2l
AT FT ST e 36T ST 8 | stfove?) Zfaa=() e 1 Soan wen =8 g2 o s asar g

# initialize A and B



# use | operator

# Output: {1, 2, 3, 4, 5, 6, 7, 8}
print (A | B)

e 9« u¥ Aeferfaa sarger #1 wEm w)

# use union function

>>> A.union (B)

{1, 2, 3, 4, 5, 6, 7, 8}

# use union function on B

>>> B.union (A)

YT ST

T ST &Y T UfT=Ed qodl w1 UF g & S A1 de) S graT gl

STTHFIT TS ATTLET HT START FCF TRAT FTAT 81 intersection () T START FEF Tat T AT ST FHaT 2
initialize A and B

#
A= {1, 2, 3, 4, 5}

vs)

= {4, 5, 6, 7, 8}

=

use & operator
# Output: {4, 5}

print (A & B)

T TR
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T 9t 97 e ferfd SaTeer srermT e

# use intersection function on A
>>> A.intersection (B)

{4, 5}

# use intersection function on B
>>> B.intersection (A)

{4, 5}

AT AT FXL

T 3T oft T ST (T - ) AT FTUF e F S A UH g AT o7 H AR g1 T avg, o - AT H At 7 U q g Al wH TG
AT - AT T START Feah T srar g1 F=rfer frerar () &1 S w9 28 @7 B ST Jear 2

# initialize A and B

A= {1, 2, 3, 4, 5}
B = {4, 5, 6, 7, 8}
# use - operator on A

# Output: {1, 2, 3}

print (A - B)

KIERE KR RS BRI RECEARAR IS S LR

# use difference function on A
>>> A.difference (B)

{1, 2, 3}

# use - operator on B
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>>> B - A

{8, 6, 7}

# use difference function on B
>>> B.difference (A7)

{8, 6, 7}

AT A< AT FL

T S A} 7 FRAT ¥ U S S I F Tt w1 UF a9 g, FBrar 39 qo F S 9| € 4 7

A ST T ITART Fh THHT qT AT ST 81 §9€ symmetric difference () & ST Fh 6 TIT AT ST HeHaT 21
# initialize A and B

A

Il
—~—
i
~
N
~
w
~
NN
~
o
—

B = {4, 5, 6, 7, 8}

# use ” operator

# Output: {1, 2, 3, 6, 7, 8}
print (A ~ B)

e 9t 97 fAferfid Sargwr sreraT:

# use symmetric difference function on A
>>> A.symmetric difference (B)
{1,2,3,6,7,8}

# use symmetric difference function on B

>>> B.symmetric difference (A)



W

T TR
Rt o ae F T8
=2 Tz Efert gt €, S & 7w g0 T2 € T ST w T 81 Tet S aut AfEet f =it & w1 & S He atssraed F a1 3ueey
Ell
KIRRE R R L]
SRAED] IEERU
STrE() e H UF a0 SEar g
=73() fe 7 gt Tt FT gerar ¥
T () Tz T Uk i AT §
() T T F T H 0 AT & H AT e 7 e Aterar g
Rwda_amee () =H T F gAY e F Tl aAl HT gerar g
TZ FY() IR g aeEm e A A R qa frgeraar el (R aa i g T T
=reTET () :%ﬁ%qﬁ%aﬁﬁwmﬁz%mﬁm%
HrTET_ar3e () AT ST THY F Ao F A7 T2 F AT FAT &
TEfeHsaTEz () Frat wer 7t 41 A2 § w srorw AT 2
T () fedamak s e d g ae g
THATHE () Redgg R T e H U v d= g
Tt() T HAHTAT e T T ZETAT § 3T AT g1 AR qeT AT 3T T Gredt
Z=TI() e § UF acd AFwrerar g1 AT Td g TE €, a1 d@r
T e A
aufd_sid () 2T HET o T 37d< FT UF 77 42 F & § Aearg
TafAT_s@av_aT=e () T 3T AL F AT AT F AT UF & FT T FqT &
77T () T A 2 # He H AR A §
7T () AT AT AL F (AT % AT 2 AT AL FAT
T Y qATAT
qIEIAT T T FHE

TH HIEE 1 ST Feh g ST Tl & o6 IS AEeH de H JIS(E ¢ a7 qat

# initialize my set
my set = set (Yapple”)
# check if
# Output:

print (‘a’

‘a’ is present
True

in my set)



-\\102 T ST

# check if ‘p’ is present
# Output: False

print (‘p’ not in my set)

T & AW § @i

T % T ST, TH He H AT A2 F ATa9@ g FF g 2|

>>> for letter in set (Yapple”):

. print (letter)

e

1

e F 91 Aqiiga #1d

all(), any(), enumerate(), len(), max(), min(), sorted(), sum() ¥ sqffd FAT afa dAAAT 9T f&Afo=
FHTIT T F o To70 T F F7 ITART 360 517 81

e & a1 sfqfafed #1d
R [EERu
all(O ATt wex A% Ty F At s qer § (A At Ay e 2))
any O ATt wex ATE TAFT T B AATT TA F1 AT e @A 2, A7 AT AT
enumerate ()| W UgHYE e AU THH S F wT H e Y 7y TEGEA FT GHTH A God a1 2
ten O e # waTé (sreew Fi #e) e
max () e § FaE T T AT
min () e | T It TE] A
sorted() T § qedl | UF T qIE 6Y TS GAT ATeT0 (He T &g T Tgl Heal g)l
sum () Tz & T oAt FT I ATIH F|
T TS ae

EISTIEE U 747 a1 g fora# s e it fForaard g, «ifsh s acat il UF a1 ST61e fFU ST % 978 98T 98t o 90T g1 ST a0t
st giaT 8, e aaRad= T 9 2 2|

TREdasfie S ATl T T I 8, ST 372 Arsaahlel Fofl % =0 H ITTNT 751 a1 ST FehdT 81 AL A, TISHe 91 T 21 8
S U reEahTer Y Foft F =T H ITINT R0 ST "o gl
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TRTSTEE T SRISTAIEE () T ST heeh 1T ST TRl

T3 é‘d‘l’c"l?q copy (), difference(), intersection(), isdisjoint (), issubset (), issuperset (),
symmetric_difference() and union (). ST ffert &1 gwda Fvar g1 sofadeT g9 % F107 THH U TOF Tl 2 ST
At T SITE AT 2T 2

# initialize A and B

A = frozenset ([1, 2, 3, 41)

B = frozenset ([3, 4, 5, 6])
T IETEIN 0 AT A T ATSTHT:

>>> A.isdisjoint (B)

False

>>> A.difference (B)
frozenset ({1, 2})

>>> A | B

frozenset ({1, 2, 3, 4, 5, 6})

>>> A.add (3)

AttributeError: ‘frozenset’ object has no attribute ‘add’

e R awget w1 U At @ug grar g1 SatE o=y ffd o1 w1l § Fad uF I F T § g a7 8, UF Tewhier ¥ U
Foit ETefT & o SET 2

ST it AT BT ST § T T2l el bl oAt bl TA: TTH FT % [o1U SqHierd T STraT 2

T AT F& TG

TRFera Y I IAAT & A & AT 5 FAT & ST FAT AT {} F AGE AT TEAT| UF Az H US Gl AT HA AT AT TH
STIET, dtl: 7T % =7 § =<k 36 Srar 1

Sterfer AT Foreft off ST TR % 21 A @ i e a8, Tiort sraaEaH T Y Ay gt ATy (e, Her v srafadHT Jw@t & |r
T ST AT ZIeT ATRT

# empty dictionary

my dict = {}
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# dictionary with integer keys

my dict = {1: ‘apple’, 2: ‘ball’}

# dictionary with mixed keys

my dict = {‘name’: ‘John’, 1: [2, 4, 3]}

# using dict ()

my dict = dict({l:"apple’, 2:'ball’})

# from sequence having each item as a pair
my dict = dict([(1,"apple’), (2,'ball’)])

ST T3 ST 39 3 "R €, B9 fAee-39 B dict () T STAN Feh U RFeadt o a9 " g

TSEHILT | <@l q i g

STarfeh TSTAERT &1 TN 17T AT TR o6 A1 Al TF Tgad & [oT0 AT STTaT &, Teaehiel FHIoat w1 STINT Fal gl Tt 7 STA0T AT
T ANTRTE TS o 37ET AT get () fATer = AT T <7 Tt 31

get () T ITINT Fd T9F Fq¥ 78 € FF i3 i1 781 €, 1 7€ KeyError & aoi1d 1S A1 dterdr g fHear g1

my dict = {‘name’:’Jack’, ‘age’: 26}

# Output: Jack

print (my dict[ ‘name’])

# Output: 26

print (my dict.get (‘age’))

# Trying to access keys which doesn’t exist throws error
# my dict.get(‘address’)

# my dict[‘address’]

ST T STRITH FAATd 2, qT SATSeTE ZIT:

Jack

26

TeIhIST H qeal I S Fg<l AT SIS ?

QTSR TRATALT B &1 T SAHATSTHE AT T STANT Filah A7 STEH THH SE T & AT HISET AZeH & qoF Hl & Tahd g

T (T gl & WIS(E &, AT AT TISE 1 SITAT & ST7FAT U 95 Foil: ToF ST Al geZhier § ST raT 2l
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my dict = {‘name’:’Jack’, ‘age’: 26}
# update value

my dict[‘age’] = 27

#Output: {‘age’: 27, ‘name’: ‘Jack’}
print (my dict)

# add item

my dict[‘address’] = ‘Downtown’

# Output: {‘address’: ‘Downtown’, ‘age’: 27, ‘name’:
‘Jack’} print(my dict)

ST AT STRITH AT 2, dT SAS2qE ZIT:

{ ‘name’ : ‘Jack’, ‘age’: 27}

{‘name’ : ‘Jack’, ‘age’: 27, ‘address’: ‘Downtown’}

TSTHTY | AT T F T AT T4

g pop () Tafer 7 ITART e orsganter & Foreft f2rare sreewr it ge1 @ 21 78 fafer wame 7 1S 4ot % 97 seen & =7 § gar adv g
AT W ATerdt 2

ffer, popitem () FT ITART FReft AaTet =g (Foft, A1) FT g7 3T AT99 Fe o o7 FFam ST a1 €1 clear () F&fer &7 ST
T T FECEN AT UF 912 H g1 ST FhdT &

BH -3 SZeH IT HOT TZFAALT &l e & oI off de 1 HEE T ITANT 7 T &
# create a dictionary

squares = {1:1, 2:4, 3:9, 4:16, 5:25}

# remove a particular item

# Output: 16

print (squares.pop (4))

# Output: {1: 1, 2: 4, 3: 9, 5: 25}

print (squares)

# remove an arbitrary item

# Output: (1, 1)

print (squares.popitem())
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# Output: {2: 4, 3: 9, 5: 25}
print (squares)

# delete a particular item
del squares|[5]

# Output: {2: 4, 3: 9}

print (squares)

# remove all items
squares.clear ()

# Output: {}

print (squares)

# delete the dictionary itself

del squares
# Throws Error
# print (squares)

ST AT T FAT &, T A3 T

16

{1: 1, 2: 4, 3: 9, 5: 25}
(1, 1)

{2: 4, 3: 9, 5: 25}

{2: 4, 3: 9}

{}

I ATHI F TR

TSEhTST o AT I9rsy TAfErt 1 = areoiiag 3T T 81 S9H | T 1 T2 2F SURIh SaTgIul § SUART AT ST T 2

qraed e F aiw

SEAED IEEESUS

clear () STETNT % = H T F=qeA Tl geT 2

copy () TsEhIer Y AT i wfrerd]




sor /A

T ST

ff?mkeys(seq[: F T AT U AT ereEehTer AT T-TE AT T AT g e f(Rwiee F % o w8 )

get (key[,d]) T W AT2T0 =TT, SRIHTST aTee et Meherar, Ty €1 (Rhiee w2 3 forg #rg 712)

items () TSN o ATZEH (FHT, HIT) FT UF TAT 397 AT2T0)

keys () TsEhIT T IR FT UF TAT 39T AT

pop (key[,d]) F T 3gew fAehTet =TT Sf7 ot W SAerd AT € S =T A2 e sREt wae gt
AT 2 A =it AET e, s § e

popitem() T WAAAT Az (0, AT P s A ) S A e A o aewe &
Tt

Z]e)tdefaulukei/[' ST =TT oTsRIeT H §, SHET HIA AT AT TEY, AT STorareil F 7/ F A7 < Sl A
(FRwiea #va & form g =)

update ([other]) | & fy/mra SIS 3 AT 2T T AT Y AT, HISET FIoTAT T AT FATI

values () TSR 5 AT T TF 74T 397 AT

T Tt % ST % g 3ArEee g R T 8

marks = {}.fromkeys ([ ‘Math’,’English’,’Science’], 0)
# Output: {‘English’: 0, ‘Math’: 0, ‘Science’:
0} print (marks)
for item in marks.items () :
print (item)
# Output: [‘English’, ‘Math’, ‘Science’]
list (sorted (marks.keys()))
g R Fiegas
ReForft IR T § Uk [ALTE T TAT oI 197 T BT U Ha¥ 37T Fierg Tt g

Rt FiFIRe & UF Taaded T3 (Foit: 977) FraT & 5 a1e wivedede grav g Fet s & 337
T ATZH T Uk HEAT 3T SHek a3 il Uk STET 2T o HT2 T Teqehl el T o (o7 TgT Tk ST {247 747 31

squares = {x: x*x for x in range(6)}
# Output: {0: O, 1: 1, 2: 4, 3: 9, 4: 16, 5: 25}
print (squares)

Tg FIS THH a8

squares = {}
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for x in range(6):

squares[x] = x*x

T STeERTST THE § qohfoqsh &7 F FHF F forw g7 7t o7fer g1 ahar g,

TS Feh{eTF SRTY FHIAT TAT MeTH1T a1 % (T rzed il fhee? FT qhar1 §

et faroe aeqelt 7 aeater aA & o A8t gy 3arew R u g

odd squares = {x: x*x for x in range(ll) if x%2 == 1}
# Output: {1: 1, 3: 9, 5: 25, 7: 49, 9: 81}

print (odd squares)

T TSI G

TSTHTLT TIEAAT gL

TH ST THA © 1% B Holl e § 2 AT Tal| AT & T TEEaal T Fadl Horal o (o7 g, Tl o1 7gi|
squares = {1: 1, 3: 9, 5: 25, 7: 49, 9: 81}

# Output: True

print (1 in squares)

# Output: True

print (2 not in squares)

# membership tests for key only not value

# Output: False

print (49 in squares)

Teh ASTHI F ATEAH § TR
9 forT g ersaanter § T it & HTeqs F TG 7 T &

squares = {1: 1, 3: 9, 5: 25, 7: 49, 9: 81}
for i in squares:

print (squares([il])
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TSTHILT F T S(qAed I

all(), any(), len(), cmp(), sorted()3s I sqlA{Zd FIAT AT AT 9 FATHT F7IT A F2 6 Forw ersaahver & =797
ITART f3T ST )

STSTRTET 3 |TY AR FTH
e IEEELI
all() AT £ rue A orsasrrer Bt wft Fiorat @ex & (ar 7f2 arszrer @reAt 2)
any () AT £ rue AT oreaehter 1 L Fol TeA 21 AT orsHI9r @TAT B, AT ATIH ATE falsel
len () TSN § FATE (FEGH T TEAT) AT
cmp () T STeaeh 9T T AT T AT FHaT gl
sorted() | ersgepter § ATAAT it UF T2 F¥ag AT Al

Tt Feg SaTeW AU 0w & ST ey % Arer 1 Fv % forw faee-z wereier &1 ITAnT #°3 2
squares = {1: 1, 3: 9, 5: 25, 7: 49, 9: 81}

# Output: 5

print (len (squares))

# Output: [1, 3, 5, 7, 9]

print (sorted (squares))
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I | AT Feeq

T ETEAT FT GATAT o (0 U 2q-faee SFe Waa F3d7 § 3 SUgnTRdiel wl Bed a9, e, fored s g=rfad 3T 6t
FATT AT g1 TOH FEIAFTS T T ST STANHAT-TRATOT STTATE o &1 g T fawg i =9+ a9 98 w3 & o
T AT ST RIEAT F 39 TE3N ! ATLRT & ST HAT g

WIS GATAT HT ST FH F

HTE T Tad AT TUEia 2 % o e a2 v Fria o 2ar 81 20T START 227 7 AiA-aeEa Tq1 (S g 20) o
T = F FALTT A Torw BT Strar 2

<, ¥o0 THE FHET (W) A7 It § ST Fge? 9% g U¥ STUAT TeT G dl §, 9 2T F WiasT % IUANT F {orw wrEet w1 Iagn
FT 2

St g\ foReft reer & TEAT AT foreeT A1ed € 97 gF I Ugd WiadT gIaT 81 T gH UAT HE ofd 8, 97 39 9 H i SaeIhar gl g,
T W2 o [ HETeT {76 &l 10

AT, T H, U wree dtaer 959 w9 o gar 2

e UF WA @raAl
o Tg AT for (AT HY)
o WIEA AT L

HIE F Gl

WS G % [orT g9 | U dqfigd BT open () BAT gl Tg HFIT UF WA sfeoFe a7 2, S g2 off Fgr sfvav g, F4it%
T ITANT WIS & AT TE AT HTET F % o0 67 a1 2

>>> f = open (“test.txt”) # open file in current directory
>>> f = open (“C:/Python33/README.txt”) # specifying full path

TEed aaT e AR s d urdn A d, en R o e ea wea ¥ r vear 9 &, 'w Pt sea € a1 'a’
STrEAT =Ted 81 g0 7 off (i wa & 5% a7 2w wree 91 Tae Hie A7 aread /e § 9ieT 9T 8

Riee ITe AT § 9z 72T 81 39 HIS #, gH WEd § 9gd 90T ¢ 7 8

TEET AR, AT WIS AT2CH <AT @ ST B AT exe WEA! SIHT 2115 HIZA! o AT FIW Fd THT T HIS 1 STAN AT STaT 2|

T HEd AIS
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T | aee % R U Wi @ (I 9

‘w’ forae & for v wree @ief| A% 72 /ISE Tal ¢ 7 UF 75 FIEA a97aT & J7 HISE g1 T2 FIEA F1 Sl F 27 8
‘x’ o= TTor % forT U wreer @iel 77E wreer gger F HisE 2, A1 F1ATS ke 21 S 21

‘a’ HTE T F1e f3AT W2 F ofd & iz F oy @vef 7f% 77 #ieg 781 97 UF T2 wrEd a9 2

't e WiE H Fiel| ([ ST)

‘b’ AL /I H G|

e AT LA 3 TorT wrger @red (T A% fora)

f = open(“test.txt”) # equivalent to ‘r’ or ‘rt’
f = open(“test.txt”,’w’) # write in text mode
f = open(“img.bmp”,’ r+b’) # read and write in binary mode

o= WO = 3o, =t '0' 97 it 6T v qa T TET FTAT & S 7 T THHT SUANT ek UehlS Ael (%47 S(TaT g TUAEtarsars (ar
I THHE T2

TH SATaT, Rwhiee TR wiewid 9 fasix 31 A= , 98 ' cp1252 g afea 'utf-8' & fome #)

AT, g6 fewiee Trnite T I off 0T 781 FeAT AT ST=TT U 1T FT-3T0RT TEhiH T¥ STeT-T sAagTE FYal gl

T, Zoe WIS | WTed! & 919 FH Fd G99, TS T S w2 i sreafas srqerar & S gl
f = open(“test.txt”,mode = ‘r’,encoding = ‘utf-8")

T T ST FCh helT BISH il Fel GG HL

ST ZH WIS F HATAT F T 21 &, AT gH Fr2el ol 1 & I8 FiT hl ATl greil 3l

T WIS AT 98 A F I FETeT A7 T HT (AT STTUIAT S S F 98 T 37 977299 close () fAfdr &1 Iwanr % var e smar
2l

T § AL-HEHT TE3N HT AT F 6 (o7 UF FoA <] GUZHAT 21T &, AT 8 IS H 98 FLA 6 (o7 I I LT Al HLAT
ElEY

f = open(“test.txt”,encoding = ‘utf-8’)
# perform file operations
f.close()

g TEHT T T8 T G T2l 21aT gl AT FIS AT Fd THT Al STIATE IAT ¢ FISA & €1, FIS WA Al a9 (0 &5A7 arge Fer
STTAT &1 U e adrT 7 g 3 2r$ st ® sorish &1 IwAn A S 2
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try:
f = open(“test.txt”,encoding = ‘utf-8')
# perform file operations

finally:

f.close ()
TH ACE, B8 AT & Tl € BF orvate 3o 9 9w ot wree St & |9 21 A 8, S Sy v4e 9 S gl

T T T TG A=T TLRT F AT FAT AT ITART FLAT g1 T AT F2qT & 5 W2 92 g1 AT § ST 3¢ F salh F 918
freerar 21

TH T ETH close () fafdr v it w2 Y swarezenar A1 81 7g sfiaiys =9 7 By Smar g1
with open (“test.txt”,encoding = ‘utf-8’) as f:

# perform file operations

AT FT STIRT Fileh B | el [orG
I § U Wred # forae o o, g/ a8 1w foreshe |iemT g, A AT A9 SiEAr g _utr vk "l

H "W HIE T TG T AT SAa9ThdT § FA1h ATS Tg Tgel F WIN[E & 7 A WIea & Atgertad w2 1 e a4t g7 fver fGw am

2l

rzeq T U T AT STqFH o (et vzl & ™) write () &S 7 TR w2 e sman €1 =g fafer wreer § forg o aort
# HeAT ATy Bl

with open (“test.txt”,’w’,encoding = ‘utf-8’) as f:

f.write(™my first file\n”)
f.write (“"Thisfile\n\n”)
f.write (“contains three lines\n”)

TfT g WISE el © a7 T2 TUTH 'test.txt ' qTH AT UF 7% WE aqT0T| IF 78 oFfEqea | g, a1 7 srfderfem g- 3.
M-S G | $fq¥ e & forw gf wad =aArss auit &l aTiHe F3A7 A1)

LIPRE R EC R

e | Fft wreer #r e % forw g® wreer i AT 7w # grewr gz 2

= 3297 F forw fAfere et Susy 81 29 327 1 size 96T # 9z F U read (size) fAfdr 7 Suamr % #oa €1 afT size
ferfiew AfdE 98T 2, A7 98 WIS & ofF a9 qEdl § Y arIe v )
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>>> f = open(“test.txt”,’r’,encoding = ‘utf-8')
>>> f.read(4) # read the first 4 data

‘This’

>>> f.read(4) # read the next 4 data

Vig

>>> f.read() # read in the rest till end of file
‘my first file\nThis file\ncontains three lines\n’
>>> f.read() # further reading returns empty

sting ‘’

AT TFA & F read () BT '\ n' FFTH TE ATA AT ) TS F T TF T FI F a7, TH AN T2 T @TAT 2T I Fd 2|

T A0 FauTT e w47 (FRorfd) 1 seek () Bfdr &1 Sww #0F 5o qwq § T avg, tell () R gurh aduw Rafa

(FTzEw FY TEAT ®) Al g

>>> f.tell () # get the current file position

56

>>> f.seek(0) # bring file cursor to initial position

0

>>> print (f.read()) # read the entire file
This ismy first file

This file

contains three lines

TH 9 F o Uk WTee T ATSH-3-ATST 9g Thd 2| Tg I T I 241 gl gl

>>> for line 1in f:

print (line, end = ‘')

This ismy first file
Thisfile
contains three lines

wree At dRat | g7 UF e 9 \n' g 2l
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TR srerra, T e awg a7 72 9 F a9 F o print () sifaw Rl @)

FeRfoTs® =T F ZH WA Hl AT-eRT TRFAT FT 98 % 1T readline () fafar &1 Swamr &% @wva €)1 78 @Y =@ ey afzq,
AT T TF FIEA T2l 2

>>> f.readline ()

‘This ismy first file\n’
>>> f.readline ()

‘This file\n’

>>> f.readline ()
‘contains three lines\n’
>>> f.readline ()

A4

", readline () fafer sol wrzer &7 oo dferat £ v gAY wArerdt 1 T T T7q §- swEuast & wrew F o (SAwE) 9% g
T GTAT W ATl 2

>>> f.readlines ()

[‘This is my first file\n’, ‘This file\n’, ‘contains three lines\n’]

T BIEA AISH

HTEA Steorae & A1 fafeer fafert Sueee it 81 399 & T 7 ST IULIh IR0 | fohar 12T 2
Hfera faaor & A e A § fafeat it o = A=t |

EIRRE R AEE R RE

GAEDS [EERu
close () T GeAT B 9% Y| T B Tg 2F 9 § a7 ST hls T 751 =47 2
detach () AT ATSALT THT HT T AT FY SFETATSATSHT AT TH AT FI|
fileno() FTEA T UF QT HeAT (Free fefmey) et
flush () TS TEIH o T2 THT AT FAd FL|
isatty() ATTHY T S FEA W 2R 2

SITET | SATET T2 U 97 HTEo 99T 2| TS F 37d a9 TdT § A< A TRIEHF &
read (n) 7 S A
readable () T aeT s wree T W & 97T S 96T g
readline (n =-1) T F UF GRE TE ST ATIH FY| SATET & AT TEAT U (AT e a7 arze
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TS § ATSAL 6T GAT UL ST ATIH FE| SATET F SATET TZAT JUA AT2EE/ATE-
readlines (n =-1) i =afz e 81

seek (offset, from=SEEK _SET) | wrror oy foorfyy o7 araet Sz arga, ¥ daef § & (W7, Aare, )|

seekable () fret aer sF wree w9 argaa AT w1 awede w5l 2

tell() FTHTT FTEA T AT

TS TEH FT AT T8t AR ATeed| s AfEe 98l §, aqam e &7

truncate (size=None) STRTT T2t

writable() e 9 3 WIed & 1 forar S a9t g

write (s) e foret v wree § 7 o 7w it fit " e
writelines (1ines) # e g ford dfveat wreer il

T2 TR TTEE TR a5 ST § e 8, a7 AT = Ay e srferew yaee a9 forg sra e v e At |
FARIT T TF 8

e AT AT WiesT ®reat AT ST METOrRTH T U T a7 1 TTaa" § SUH Qi 21T 8, ST g7 Faf2rhTat (i wret A7)
3 T FHTH FEA F (o0 w2 ITARIT T =1 F2aT 8

FAATT FASIAFT T FE ATH HL
e getewd () Fafer &7 ST e adame wrdefier faferET a7 @ €

7 e adwm wrdsfier REferT 7 uF o F =7 § et 21 57 7 o ST #2797 § getewdb() f&fer =& arzeq wieswe F =9
ERIE T s

>>> import os

>>> os.getcwd ()

‘C:\\Program Files\\PyScripter’
>>> os.getcwdb ()

b’ C:\\Program Files\\PyScripter’

oo

ST Soheeel T ATCTd TERT Mg § 8l print () HFE T 319 & Y& HaT &l

>>> print (os.getcwd())

C:\Program Files\PyScripter
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IBEREIEESEI

g chdir () Tfer 1 ST ok adar wrtefier fRRtemeT i aoo T 81 B9 90 921 #7 g9 95T FAEd §, 39 29 TS 6 o
T T % = 7 Arqfe i ST AT T2 Tt T AT FL F {o10 gH FITas &397 (/) 37 Thas woter (\) T R STAET HT T 3

Fehee TALT HT ITANT FId THA TERT HNHe HT ITART FIAT GIETT 2T &

>>> os.chdir (‘C:\\Python33’)
>>> print (os.getcwd())

C:\Python33

fAfRreT s wreat it g
e Aot 3 st ot wreet o Sv et A listdir () T3 &7 ST=nT Feen ST ST "Rt g

77 fafer v gy oeft § i 3| vy § 37 [AEfEETeH siv wreet i uE g $A w9 araw ot 31 7 e oy Ay 9 gar g, A
FaaT Fwrefier FEfoeRT F a1 s ST §

>>> print (os.getcwd())
C:\Python33

>>> os.listdir ()
[‘DLLs’,

‘Doc’,
‘include’,
‘Lib’,

‘libs’,
‘LICENSE.txt’,
‘NEWS . txt’,
‘python.exe’,
‘pythonw.exe’,
‘README. txt’,
‘Scripts’,
‘tel’,

‘Tools’ ]

>>> o0s.listdir (‘G:\\")
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[ 'SRECYCLE.BIN',
‘Movies’,

‘Music’,
‘Photos’,
‘Series’,

‘System Volume Information’]

e 7% AT s=mT
g mkdir () fafer =1 ST Fe v a2 AEterT 99T g g
7 f3fer 7 v o wor ot 81 7fR oof wor e 721 &, 7 a2 adum wrtehiar fEfornr & 72 fEformr = st 21

>>> os.mkdir (‘test’)

>>> os.listdir ()

[‘test’ ]

fAaTreRT AT WrE T ATH TIAAT

rename () fafer Freft i am wreer &7 A F@e gy )
TEAT T LA 17 2 ST TET a6 F &9 § 947 919 A a[1 /g0l
>>> os.listdir ()

[Ytest’ ]

>>> os.rename (‘test’, ' new one’)
>>> os.listdir ()

[ ‘new one’]

STt a7 Wrge i ge

et W= &7 remove () TS &1 ITFT 2ok geTaT (2TAT) ST FHAT €1 T A, rmdir ()

75 fafer we @reft faforsT &1 ger 3t 2
>>> os.listdir ()

[‘new one’, ‘old.txt’]
>>> os.remove (‘old.txt’)
>>> os.listdir ()

[ ‘new one’]

>>> os.rmdir (‘new one’)
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>>> os.listdir ()

[]

TeATTh T8 19 & T rmdiir () T3er et mrett RtormTsit &1 ger et 3

e - ST #7 ger % forw 2w orfeet wisg F $i=% rmtree () faTer &7 STAWT 2 " B

T forad a9, g0 T et HT T F:3d &

ATOT T 3T HEEAT (AT T T T F o FI0T g1 aTel! AT T ared TFT AT AT a1 A FzT ST 2|
>>> if a < 3

File “<interactive input>”, line 1

if a < 3

A

SyntaxError: invalid syntax
9 AT 3@ Thd & B i £ Tl § U Fla T g 2

Afeat wer=w a2 ot 7 Tl § 3T TR AUATE T AT g1 STH IIEA & (o0 T g0 o Free 7 Gl 7 T4 T 2 af a8 6eE
Fl'@'@'cﬁ'% (FileNotFoundError), %Fﬁ'?i’@l‘fﬁ?fﬂ' (ZeroDivi- Error) ﬁ'%‘mﬁﬂ'ﬁw_{%@q, ﬁrerﬁ%qwa?rgwm
T T TATH F¥d & 9 qel (9adT & (ImportError) g

S oft =7 W AT T A AT § AT ITHA U ST qE AT g1 A S T HATAT AGE ST €, VAL IH AT F A H T
Foraeort & arar 39 A F forw v Twaw Mo wwar g Fag e w=i g2 2

>>> 1 /0
Traceback (most recent call last):
File “<string>”, line 301, in runcode
File “<interactive input>”, line 1, in
<module> ZeroDivisionError: division by zero
>>> open (“imaginary.txt”)
Traceback (most recent call last):
File “<string>"”, line 301, in runcode

File “<interactive input>”, line 1, in <module>



I TR

o /A

FileNotFoundError: [Errno 2] No such file or directory: ‘imaginary.txt’

Y fAee-s9 uaTe

AL HATAT ATATE FET TFT &1 TAAT § Tgd g1 A 2d TIaT g 2 S qa e It F g 1¢ 3210 919 1 g7 g+ fee-zq
ATATEN T Local () Toee-=a HFe= FT STTRT F2ah [AH THT & 3@ T 2

>>> locals()[' builtins ']

Tg gH AqiTed ATaTal, FEAT e fEFeraaret #7 U seaeier Aterdr gl

TR T § g ATHT fSee-37 STraral o 9r2-97ey T HTC0 g aretl fe A7 f 1= "revftarg B T 2

T faee-2d aaE

AT e T FTeo

fHFae qfe IS T AT FAF Fawe Tgar 2l

fEréroar =t fargroaT srmzaHE AT HEe e g 9% 3erET =T )

TATFAE IS 94 AL () I T-SAT-FTeer et 17 22 et 21

T e FATTT qiEe sitaer farwer 19 9% SoTaT Sfrar gl

ST et o 5T UF AT & () R Fr s

AT A AT ST Agl (o 9% 31T 747 21

ATFATOETE TReT ST T et AT I8 g1 I SSTAT SI1dT 8

e e ST oTsEeRTer § IS FoT AL FAeAedT & A7 ISTAT JET )

FATE Tevee S ST E270 sl gardT ¢ (Ctrl+c 7T g2T0) aa ISTT ST 21

FHET T e FE AT HERT F AT EF STaT 2 97 ISTAT ST 2

9 e AT AT AT A § 1S =97 gl (0 ¥ ISAT 7T 2

AR AL R ATt EEuREIERIRIEERIR R

Aot St foreew sifver e & |43 e T F0 a9a1 € 7 ISTAT ST 2

srferraTe A T SO HRAT o TIOTH T T&Ta F3  forT aga a2 19 7% Sa1T Srar 2l

Taef fe WQ;WWWWWW@%HW#WW%WWW%%W
ST 2

e A ST g e T s 2oft & siasta =1 ot 8 a7 3517 Srar 21
ST SSTAT ATeA1() T8 S0 F2 % forg & e § 3 geva g | e * forw g o

w2 EIEC kR

T THAT AT e Afe 1 FET F T GTET T ST AT 2

e Afe AT TSI I I¥ ISTIT 14T B

T U TIT9T § ST & 3 ik T g 9% 33T T 2

foreew 7 wrgast ST gATIOAT AT A 7 7aqT AT § qv ISTAT STt
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foreew & arge At T 3BT sys.exit () AHTLEI
Afe TwT ST TS QT AT AT T T o Afsore I AR AT § AT ISTAT 7T &
e TRt wheperet o fafyr § e = % Has AT STAT €, A6 39 a2 F AT
e T B fere o g fore ré
e Afe e § Hefera venifE a1 R gf S v Iz smar 21
TR TR F T TS & HeAfd A T 7% IorT S 2
PIEEI S EEIEE T Rt & S e & Gafa i g9 9% s ST 2
gfaFre sqare A AqATE F T (AT F Hafaa Afe e T2 o1 S 2
o U T ISTAT SATAT & ST TRl HFTT T Tl THTL AT Toh (HAQT § AR ST 71
srfediee T STe AT AT HIAT AT FT FET ST T BT g 47 ISTAT ST 2

T | FE AT ST BT @ ST SMTeh TRITH &l Ueh (e ITe F0A o {70 A2 F2al g T TqH T, ToId g1 ST gl

ST T ATATE GBI &, AT Tg TATTT TTHAT 7 U IqT g ST T FHifoNT SiFaT § qa a5 577 & ST I 38 TATAT 75l ST g1 S/ 91t
TR AT, T AT TUTH 59T 2T a7 g

IETETOT F Torw =1fe wefer A, W B T il FdT 8, ST Iacd § HF9T C T FieT HdT 2§ ¥ TH AT 21T &
T § C AT TH Y F HATAT TG ST 8, AT AT4TE B W R A F 0T ST )

7% =& et FaTer 7T Strar g, 97 U e w@2er wfte g7 AT 2 S gHTT HeR ST, ST TETT 9L 3T ST
IOy ® ATl I THeAT
T H, T R FAT AT START FLoh ATATES b7 == TR 1 7t 8

T fRfeshel SOV ST STTaTs T 98T ThdT § S 218 FAIST F 37a¥ T@T STAT 8 3T FT9TE Hl 2o FLA qTAT HIE FATST Fl GISHT A
forar smaT 2

7g g0 T (4Y T & 1 S9aTs 7 IHe % 97 g6 A F A9 Fd 21 T TET UF 93 3210 2

# import module sys to get the type of exception
import sys
randomList = [‘a’, 0, 2]
for entry in randomList:
try:

print (“The entry is”, entry)
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r = 1/int (entry)
break
except:
print (“Oops!”,sys.exc_info () [0], "occured.”)
print (“Next entry.”)
print ()

print (“"The reciprocal of”,entry,”is”, r)

AT

The entry is a

Oops! <class ‘ValueError’> occured.

Next entry.

The entry is 0

Oops! <class ‘ZeroDivisionError’ > occured.
Next entry.

The entry is 2

The reciprocal of 2 is 0.5

TH FTAHT H gH 9 T T FLJ & ST qF STARTRAT Ueh TR | THT T2t HLAT ¢ FOrTH U qe7 TETer grav g1 a8 AR S 9497 6T
TV I THhAT § 39 try SolF % Ha¥ &l AT g

7% TS ATaTE TEI AT S, AT A1 T GIghe I BT QAT FATAT 3 37T ATHT TaTg AT LT 81 AR 3R IS AT graT 8, 97 59
FIEHT A1 FILT TheT ST 2l

g, B0 sys AISIA & &% ex_info () WAL FT ITTNT FHh ATATE HT ATH ¥ F7d & i ITanrhar &1 e & wams F: % o
FEd &1 BH 29 o 2 [% A '’ 3% '1.3' S0 AT FIOT 999 & 3 ST AT U2 T HT07 o &

e § AT sraeat & gwEAr
IILH I § ZAA AqaTe @< H Foreft srang &1 Soore 75! fhar g

Tg UF ST TTHHRT T¥ATH Tl ¢ F1 A8 THT TR T THe R ST 2 AT A7 I q2g F FATenT| g0 Afde 7w awa § &
FIT I ATATE UF T GIEHT FATT ThS|

T FHITALT T H Ivg STeNT qErh F HATAT % for7 @2 il Brewe T ff @1 § g7 ahar § AT 74T 219 U7 Fad U gl fAearfed
T smar g

TH U JIATE G § F2 ATaTal i Mg F27 F o A1 F 20 7 ST T TFd 81 TgF U IS0 3] FIE 3l
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try:
# do something
pass

except ValueError:

# handle ValueError exception

pass

except (TypeError,

ZeroDivisionError) :

# handle multiple exceptions

# TypeError and ZeroDivisionError

pass

except:

# handle all other exceptions

pass

AT delqTl

T T § 9978 T9 3310 7T & 5 7 2728 § gaferq qfeat gt &, At g7 o So1e 8 a1 & 927 9 @

TH T TTY F o o107 A7T97E F o | JafoTs &7 F I F TFd @ (% 98 ATaT7e F91 IS 47 27|

>>> raise KeyboardInterrupt
Traceback (most recent call
KeyboardInterrupt

>>> raise MemoryError (“This

last) :

is an argument”)

Traceback (most recent call last):
MemoryError: This is an argument
>>> try:

a =

if a <= 0:

int (input (“Enter a positive integer:

\\))
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raise ValueError (“That is not a positive number!”)
except ValueError as ve:

. print (ve)

Enter a positive integer: -2
That is not a positive number!
sifaw srfarer

TTEA H ITS weeHe H UF JFH{ous ofd § FA1ST g1 9T g1 30 e &1 fHouriaa fFam Sar 8 =1g F= o 37 $ie sAdi a7 argdy sareat
T ST 3 o T START FohaT ST 81

IRV F o0 gW Jeas F wregw § Rt 7 321 F3 q 2 87 99d & AT WEA F q1T FH L G6d g AT AR I8 SeThe
(SIS 3 =T FTH T T 2|

= woft afefRufai &, g7 us a START R STU H9ee B 9T AT AR, A1 A8 T T8l 86 AT Agil fAeurae & i F forw =
TSl (FTeer T 5 AT, SIS A7 deas § fSrwdde FedT) sifaw @< # o Smar g

TH T FTF F [T FTEeT T 7 Ueh IETEL0T T {27 7137 )

try:
f = open(“test.txt”,encoding = ‘utf-8")
# perform file operations

finally:

f.close ()

= YT T At gt wear g & saare g 9w o wree 91 gt 2l

TEIT | FE AqAET ATATE G 2 ST AT TRITH AT UF (e ST F o [0 AT Fd & S THH T TAd g1 ST gl greAiieh,
ol T-FHT SATTRT STTT IL9F T T FA AT FEeH ATATE AT 6 STALTHAT &1 Tt T gl

T § SUTNTHRAT Uk T a7 a1 U ATATRl HT TG 2 Tohal 2| g AT 3170, TAL JT ATAT €T I, ATATE 79 F IT7
FoparT St 21 stferewter SR sroame off ==t ==t & ymw g 2

>>> class CustomError (Exception) :
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pass

>>> raise CustomError

Traceback (most recent call last):

_ main .CustomError
>>> raise CustomError (“An error occurred”)

Traceback (most recent call last):

_ main .CustomError: An error occurred

TgT, AN FEEHEIL AT Uk STARTRA-TRATNT ATaTE a9T 8§ ST 9478 a9 o oy 47 81 39 97 S94Te 1 377 J04Tal il 93,
Fepfoush e TI9r & T FETE HAF HT ITIR FLah ISTAT ST THaT &l

ST W U F2T I TRITH [ REd F2 T g1 &, a7 AT TRITH gIT 31U T T3 STAATRdT-afATiod sTaarat ®7 U Ja wred §
TEAT UF T AT AT 2| F5 W Hiee UAT Fd 31 F AT ATATET HT AeRI-3e[T A99T8.py T error.py & & § TATT
FIA & (SMHATT T ATheT ZHAT 1)1

STARTHRAT-TATT STTATE a9 98 T T, AN FT ThdT g ST U T a9 HT ThdT g, AT g7 AT q1T % Ivg 93 e gferg
FATT | TR FATAAT TF FEeHd S FATH AITUT Fd & AT TH o7 FATH & A STTATE a9 TTH FIT 3| T AT Al Aefertera
IaTEw § #qE AT I Y

TSI QT H STTRTHAT-TIATINT TS

TH IETEIW H, TH A FATOI {5 TOTH | AT F7 g2 T The % o0 STTEHar g GATiod STaral w1 START F8 T S
AT Bl

Tg TRITH STARTHAT &1 T HCAT T F7 % (o7 FgdT g T TF [ o U TqLq HAT T Tl ATHAT 7 T of | Tg Tdq7 T § ITht
HEg FA o o, dond foam SIar 8 3 ST e Sueia et 7 qfe a7 w9 g
# define Python user-defined exceptions
class Error (Exception) :
“W"Base class for other exceptions”””
pass
class ValueTooSmallError (Error) :

“”"Raised when the input value is too small”””
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pass
class ValueToolargeError (Error) :
“W7"Raised when the input value is too large”””
pass
# our main program
# user guesses a number until he/she gets it right
# you need to guess this number
number = 10
while True:
try:
1 num = int (input (“Enter a number: ™))
if i num < number:
raise ValueTooSmallError
elif i num > number:
raise ValueToolLargeError
break
except ValueTooSmallError:
print (“"This value is too small, try again!”)
print ()
except ValueToolargeError:
print (“"This value is too large, try again!”)
print ()
print (“Congratulations! You guessed it correctly.”)
TET T FTHH T UF IR 2
Enter a number: 12
This value is too large, try again!
Enter a number: O

This value is too small, try again!
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Enter a number: 8

This value is too small, try again!

Enter a number: 10

Congratulations! You guessed it correctly.
AT, THW UL ATHF 6 FTE HT TAToT 6T 21

=T q AT (ValueTooSmallError 3T ValueTooLargeError) ST aT8dd | gAY FHTAFH T IBTT AT &, TH a9 & TTH g0
B T T § STARERAT g0 IO STOaTa & IRATid FT &1 g T Gy g, i T Fad 39 a3 aF of Jiad
T 2
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T Alssirad 3T FATHH

T Feq 32T ANTHA ST T F FF FT U T 81 FATT ST IS SFIelE Fl T FLAT § S 27 SAsoraad T a=TdT g1 3T 71T
T T T TECAT 37 3T 6 qTF-A1T FF FFATEat v A q80s1 Y& F:37 & o grarigEs o @ gl

FE AT T FT STANT 4 FL

T U feorae AT ee TUTHHRT Avast g THRAT 37 ST & i, STei 3t 9% 967 S g1 S7ar 2, F&gel o2 a5
ERCRIPUERASSEARIE]

FEG et 22T (Afaer) e FAferrt (i) T uF w@0g grar § S S 2T 9 FwF FIAT g1 T, a9 awq 6 (o7 U =rehT g gl

H FATH Al TF T o T (TEISIET) % & § 919 9hd 21 360 6eF, gearst, fasfrt snfy & are § gt Feer anfée 81 == a5
YT 77 FH = A1 | T a5 &

S, Foredq™ & 5 =Y I ST G 8, @7 UH a9 S aequ 94T g 8| TR sitesre i Fre wr SR | wgr S g Wi =
Afssrere il AT T THRAT AT e FHgT ST B

QAT H T FATH T TIATIT FEAT

ST HFA AT TRTITE FaE S O eIl 8, SHT ave T # ot g7 FaE FArd w1 SUAN Feh Uk FATH Al TRATId F:3d &l
el BT FT SR Fgl ST § ST 377 FATH F A1 | Herd Fazor gar 2| gaitF oAfqard agi &, T8 Aqeitad ot afl

TET T AT FATH AT ot 2

class MyNewClass:

‘/'This is a docstring. I have created a new

class’’’ pass
T 9 T T ST ATH T 9747 & STgt el alt fFeroard afarfoa grft &) or 27 a1 Heferd g a6 gl
ZEH e qur off I 2 S A ST F qE A 2 (L) I U, qEar AT _ gH 39 A A7 SrHiee aaT 2

ST ST W U a9 T TRWTN F3d &, SHT ATH § UF 7% FAT6 a6 a9Ts STt g1 T8 a9 avq g8 [&Afs fHeroarett aF ag= % ar-
T I R0 AT T G o AT FIA T STAT ZqT 2
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class MyClass:

“This is my second class”

a =10

def func(self):

print (YHello’)

# Output: 10
print (MyClass.a)
# Output: <function MyClass.func at 0x0000000003079BF8>
print (MyClass. func)
# Output: ‘This is my second class’ print (MyClass. doc )
ST ST TRITH FTd &, a7 e3eqe ¥ g
10
<function 0x7feaa932eae8="" at="" myclass.func="">

This is my second class

IIAAT | T SAlorore Tl TAT]
&+ T farferer freraarett aF ag=e o for Fame sttesrae 1 IUFnT AT ST JehaT g

THFHT ITTNT IH A % AU Afsorae Sed (TehTer) a1 F forw oft foram ST aerar 81 sttesrae aaTe Y Wi heerd Fie & q919 gidt g

>>> ob = MyClass ()

FE ob FAH H Th AIT SEH 3feode ST § §H Jifeoiore AH ITAI T STA Fh aEAIN H AAVAIN FF 9g T

o7 22T A7 fAfer g1 aeha 81 foeT awq &t fafer 9 &t & s #1 g g
Frs AT aFer sifsorae ST U a7 by fA9raar it &, S av ¥ aeqel & fore v f&fer v afvarfoa #war g1

g T Waaa 9 & O 9% MyClass. func TF a9 s (FTH it Fermar) g, =0T ob . func TF FT Afssi#e ZraT g

class MyClass:

“This is my second
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class” a = 10

def func(self):
print (‘Hello’)
# create a new MyClass
ob = MyClass ()
# Output: <function MyClass.func at 0x000000000335BODO>
print (MyClass. func)

# Output: <bound method MyClass.func of < main .MyClass object at
0x000000000332DEF0>>

print (ob. func)

# Calling function func()
# Output: Hello

ob.func ()

AT FATH o 37a< Her STRfee & fow ferfies uw eame o g afer, gaw T Gt o & =3 fafar 1 %aet ob . func () w8 8
g areft oft s e 2

T TAfOT ErAT 2, Fih ST off IS awq STt WS F AT &, TT T I g Tgl O F =9 F 97 w7 ZEr S g
AT, 0b. func () qATE MyClass. func (ob) H FdT 2l

TTHTT AT IT 0 TR 6T GAT 5 q10 U AT A7 A A7 T fAa wFerd A7 U T FAT F q1T FI FEF o6 J2G% g7 g S T8 a0 o
el HeE # A AT AreAterd T s TE 2t gl

T FTCON F, FATH § HFT FT TgAT aF Aleolae g1 2T ATRY| TH TRINE T H sel £ Fgl ST gl TH ST=AAT 779 {337 ST FoelT
AT ZH TERT T T e ohT ST TaR ST Fed 2|

AT ATTRT FATH 3Meoiehe, TELH Aloorae, HaFelT Alsorae, HAT sfeoiere 37T S < F TRI=T B STHT AT

I | Hegaed
FATH o T ST ST HSTERR T AF BT 8 () T FRl Fgard & FAih ST &9 o v 2l

TE FATF AT E_init () FFAT EIAT &1 T o7 37 a9 AT FE T A€G T 21T a1 7 [T F1 F77 7T 2

Afssree ATTES TRITIHT (SATAdT) H 9 THTE F FF T Fhegae? Y FgT TTET 81 gH H AL I THHT TEqATer aeft afuees iy
ziAforeTes 91 & forg wed
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class ComplexNumber:

def init (self,r = 0,1 = 0):
self.real = r
self.imag = i
def getData(self):
print (“Y{0}+{1}j”.format (self.real,self.imagqg))
# Create a new ComplexNumber object
cl = ComplexNumber (2, 3)
# Call getData () function
# Output: 2437
cl.getData ()
# Create another ComplexNumber object
# and create a new attribute ‘attr’
c2 = ComplexNumber (5)
cz2.attr = 10
# Output: (5, 0, 10)
print ((c2.real, c2.imag, c2.attr))
# but cl object doesn’t have attribute ‘attr’
# AttributeError: ‘ComplexNumber’ object has no attribute ‘attr’
cl.attr

SULIH TS W, EH TP SEATel H7 (e 3 F o7 UF T a9 w1 qRaTod #d 81 THE A FE §, _init () Ad G H 5
F 7S wed  forg afiuaer (Rwiee o) 3T getData () TR F3d &

YL ARTFAT F A 37 T U fFer=reT a1q 7 g T Gl awq f Feraareit £ w6 a7 a9 S a9t 21 g6 sfeeiae o2 F
T we TA7 Udeae attr a9 § 37 28 =9 off wEa g1 |fE T steerae o1 % g ag et 7 e R

vfesaed sl sitesraee Fl g2 T

Foreft stfestre i1 Fopeft off forsroraT it 37 Teedie &1 ST e T Y T ST ThaT g1 ASEUE 3@ F oI I o 9% 5 a6
TATH FT T 2

>>> cl = ComplexNumber (2, 3)
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o1 /A

>>> del cl.imag
>>> cl.getData()
Traceback (most recent call last):

AttributeError: ‘ComplexNumber’ object has no attribute

>>> del ComplexNumber.getData
>>> cl.getData()
(most recent call last):

Traceback

AttributeError: ‘ComplexNumber’ object has no attribute

TH T TETHE T STANT Tk AeorFe il #aF AT 22T Hoh &
>>> cl = ComplexNumber (1, 3)

>>> del cl

>>> cl
Traceback (most recent call last):
NameError: name ‘cl’ is not defined

LI, T IHY Fgl AT ST grAT gl TTgH ¢l =
ST c1 ATH THF 979 I 14T 2

‘imag’

‘getData’

ComplexNumber (1, 3) I g, a1 AT § U 74T TEH Alsode 9+ AT §

FHIE TA ¢1 IT, AL AT &aT &1 STl § o AT ¢l T Haferd a7 19 7 geT [T S1ar g1 grefifeh aeg Fid § a1 @t § i af

TS 3T AT TEY T4T T2 2, 97 I 978 | Taq: T g AT gl

cl cl
L . v
ComplexNumber ComplexNumber
object object

real = 1, imag = 3 real = 1, imag = 3

cl = ComplexNumber(1,3) del cl

T § SE-HaiT Feqel % 26 Taarierd (SaTer 1 F=e 69g off w7 91T 2
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T UF Fg-TTaHT THITHHT TOT g1t 8| 7aerd, T ot St giesmor 1 qaei+ F7d 2|

TIITIHAT THEAT 7 gl LA & (o7 AT qLHT § & U Aisoe THT 21T | T HATT g AleoTere-AT0ag TRITHHT (AAdT) F &7 F
ARLEL

T A T 2T AT et 7

LI EFAERES

ST U TATEL A AT UF 75 €,

o ATH, W, [T BT 2
AN, T AR Bal €

T H A f AT O AT FE a9 0¥ HRd g g1 39 e w318 (S e Tedew) & w9 # o St Srar g1

T H, AT i Ao T FAATE HEiat A e w8

ECEREs HISET A% 7 Fentad B fomT v 70 ot & fGEwoer w1 I w3 i aheam
TAFALT et =t 3 Tsft faraor i1 st aeqent & R
e AT fafirer 327 3 3 PN SorT-Srent AT & AT AT T ST F T S
ENIGE
T A A F O U AT ST 2l

BH FATH HT AG AT AT % UF Thd o6 &9 § G T gl THH A1, T, AH A F are § gt fFawor enfae gar g1 =7 Fewo
AT T ZH A1 F aT H TETIT FT Tl 2| TZF Aram UF a+q grar gl

T FATH F T T IITZLOT BT AHAT

class Parrot:

pass

TgT, TH U GTell FATH parrot F TRATHT F4 F 1T class Fa T START F2d 21 class T ZH IITELUN T FRATT FT §| T IITZL0T
UF A9 a9 & FTE TE U A A gt 2l
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AfootarT

<

T SAiesTFed (IITELT) T FATH T ATEHTTRAT Il g ST FATH Hl TRATIT 6T STAT 3, T et Atesrared 7 faaeor gfearud f&Far
ST g1 Ty, w1 Tt a7 e srafed 98 BT T 8

FTAT =T T A€ T IITEL0T |1 Tl &

obj = Parrot ()

g7, obj TIAT a1 I A& BrAT &
T ST gAY T A T e 21 o g g few o w2 € 1 919 e i stteerere a7 fRwtor e e Srar 2

IS T H FATH A Afaorae T RATT F AT

class Parrot:
# class attribute
species = “bird”

# instance attribute

def init (self, name, age):
self.name = name
self.age = age

# instantiate the Parrot class

blu

Parrot (“Blu”, 10)

woo = Parrot (“Woo”, 15)

# access the class attributes

print ("Blu is a {}”.format (blu. <class .species))
print (“Woo is also a {}”.format (woo. class .species))
# access the instance attributes

print (“{} 1is {} years old”.format( blu.name, blu.age))
print (“{} is {} years old”.format( woo.name, woo.age))
ST W STRITH =T 8, T MSEYe g

Blu is a bird

Woo is also a bird

Blu is 10 years old
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Woo is 15 years old
IR HHFIT | ] parrot TTH A1 TF a9 a°1d & T, g Freroarstt i afvarfoa s &1 5or Greft g 3 steror g )
%, 87 parrot @ % IS0 a4 | T2, blue T woo FHATL A5 TEAT F HaW () B1d 2l

TR g9 FoTH Ufsae T START F9h UTFRE 0 ¢ class  .species| FAMH UF a9 % qHT IgT20 & forw f&Feroard v+ sq7=
gt €1 T %2 89 blu.name 3T blu.age. FT START FTFH SEH UTsTed T UHFAH Fd & FaAith, el avf F qoi® I &
form sy fErereraTd o 2t €

FATH 3T SAfsorred F AT F ATAF T % forT Irrer FATa i siisoraad I S0

GRED
farferat ue =t o ai< & st qRATiod w1 gl &1 ST START UF a%q & HagTe Al TATHT Fe & fore B sar g

SN I | Y T [Aavor Fw

class Parrot:

# instance attributes

def init (self, name, age):
self.name = name
self.age = age

# instance method
def sing(self, song):
return “{} sings {}”.format (self.name, song)
def dance (self):
return “{} is now dancing”.format (self.name)
# instantiate the object
blu = Parrot (“Blu”, 10)
# call our instance methods
print (blu.sing (“ Happy’”))
print (blu.dance())
ST W STRITH =T 8, T MSEYe g

Blu sings ‘Happy’
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Blu is now dancing

I A # 7 a1 fafert i afvarfud w3 € s1afd sing () 3T dance () | 372 $EF WU T FTGT 2 FITH Tre e Aleorae
AT 5 T FATAT ST B

FTIAH HISET a0 & foraor & "erferd B f5aT Iwamr #3 F form 72T &R a9 7 UF T g Fawted av UF Zea a7 (A7 are
) 1 THT T, HISAT a0 U o FA1 (AT TE FA79) grav &

ISTEI: T § FAGREH FT FTEHTA
# parent class
class Bird:
def init (self):
print ("Bird is ready”)
def whoisThis (self):
print (“Bird”)
def swim(self):
print (“Swim faster”)
# child class
class Penguin (Bird) :
def init (self):
# call super () function
super (). init ()
print (“Penguin is ready”)
def whoisThis (self):
print (“Penguin”)
def run (self):
print (“Run faster”)
peggy = Penguin ()

peggy.whoisThis () peggy.swim/()
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peggy.run ()

ST ZH TH TRITH 1 FATT 8, AT SHHT M3 ¥ ZIaT &

Bird is ready
Penguin is ready
Penguin

Swim faster

Run faster

IYLIE HFT H ZHA &I A aAT0 AT bird (Te FAMH) ¥ penguin (ATEeE FATH)| AT FATH Fl T3 FATT F haerd o &
rera 1 g0 =0 swim () 39 & 3 aa 81 T2 91, JTeee #6909 T g 99 F G FT Getad AT 81 39 g9 whoisThis () HIE

T 3G TR 21 THF AATAT, TH UK % run () AT TR Gt a1 3 w1t 1 &S 2

THF AT, 0 init () BT 9ES _init () R T STAN #Xd & VAT AU g Fh W init () fAfody

AT T G =70 F ATZo8 FATH o Gi=T 978d &

TARALT

AT T ITAN ek AT § gH fAfet ofiw afuae aF wg #r atad ¥ a8 qg T2 A H g F T g o
TAFHALT FgT AT gl TAT |, 7 ITEAT o6 & H SR HT TN Hteh (Aot @ oy fAefua w2 € stofa fiwe " =41 g9

IS T H T TARTHAI
class Computer:
def init (self):
self. maxprice = 900

def sell (self):

print (“Selling Price: {}”.format (self.

def setMaxPrice(self, price):

self. maxprice = price
c = Computer ()
c.sell()
# change the price
c. maxprice = 1000

c.sell()

maxprice))
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# using setter function
c.setMaxPrice (1000)
c.sell()

T ZH TH T & T4 &, a7 STSeqe T ZR:

Selling Price: 900
Selling Price: 900
Selling Price: 1000

I HFL |, THT UF a9 AT TEATOT AT § TR | ST 7 39T TIW Fd ¢ Al S8 H () computer & SATeHad (AT 4ed &l
@ Fw A fafer Eeft 81 g9 fwa § agera w i wfrer f grAith, g9 38 989 qgl dad Fie AT THET FAGET FAl §

_ maxprice TS fEQm@ret % €9 #1719 G@9T F 7, T UF HeT R I setMaxPrice () F ITAN AT, ST IRTHTET F
= F o & 9T gl

TR

TEETAT U &THAT gl 2 (ST §) THTTEF T (T2T TH12) F o107 AT Te0hd FT START F 6 ToI0 THHT SEqHT (AT STTaT 21

AT ST 1 U AT &1 T AT STE3q g a1 F5 A fae (A9d, 39, g) 21 graitn v Freft oft swapfar 1 T % forg 3= fafer
FT ITANT X T 2| TH AT HT Tg&IqT Fl Sar 2

ST TTAIT | TATHITHER HT STINT HLAT

class Parrot:
def fly(self):
print (“Parrot can fly”)
def swim(self):
print (“Parrot can’t swim”)
class Penguin:
def fly(self):
print (“Penguin can’t fly”)
def swim(self):
print (“Penguin can swim”)

# common interface

def flying_test(bird):bird.fly()
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#instantiate objects

blu = Parrot ()

peggy = Penguin ()

# passing the object

flying test (blu)

flying test (peggy)

T FH UL TRITH FATT &, dT Ar3eqe J fHaar g

Parrot can fly

Penguin can’t fly

SULIH A H, HA AT a9 H 9T AT € Parrot #Y Penguin | 3H & ouE % W o g @Ay £1y () BfF Ef &

BIATTH, I FTH AT g1 5l TgEIAT T ATHIT 3 % o1, g ATHTT S2The F97AT 2 AT flying_test() TherT ST et oft aeg v o
TFaT 81 7Y, B f1ying test () W & blu ¥ peggy Alesaed &l I AT, Tg TATE €T § FadT 2|

e T@q I7g &7 f&g
o STUTIHAT SITHT ST HIre T SATAT B
o o ETET H AT 1 2, TN Fre A O S R S A &
o TRITHY T IeqTahdT 98 ST gl
o T UsEHe ¥ AT T qeiRE A eE 2 3

TG SE TRITHEAT H TR U eTperTett e gt 21

Tg U AT A9 AT TATIT F % forg Hafid F2ar g Srad /s av § aga &9 A7 F1S G qg1 2rav gl 747 a9 &
T T ST 8 (AT 7gT) A e S =8 feraa ® e 8, 59 sweamw (3 Arar-foar) &t #=1 s 2)
I g Rew fRidaw
class BaseClass:
Body of base class
class DerivedClass (BaseClass) :

Body of derived class

ST A AF FATH H AT FT TARE FAT 2, THH 7% JAGTE Tl SSAT g1 ZHHT THOMH 2 TS i T FHSq1 F7A71
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TIAET § IAGREH HT ISTEL0
o % TR Ay yafdT A F o, sev gw uE Sargew 9 gl
e TEST 3 IT AT qITat ATeAT Uoh 5% AT Il g1 AT ATTST ZHTE ITH Sg¥[ol AT Ueh 3l g Torey 58 Yehre Tt f3am ram 21

class Polygon:
def init (self, no of sides):
self.n = no of sides
self.sides = [0 for i1 in range(no_of sides)]
def inputSides(self):

self.sides = [float (input (“Enter side “+str (i+1l)+” : %)) for i
in range(self.n)]

def dispSides (self):
for i in range(self.n):
print (“side”,i+1,”1is”,self.sides[1])
TH AN H UF GAT 6 BT H TAT T FEAT, n ST AT TE F TRATT T HAGIT FA 6 (o007 2T fa9wars gt @ sidesl
38 inputSides () #ATE T TeT 3 TRATT § EraT ¢ ¥ T8t %%, dispSides () 78 ST & TET9T 2 2l
T I UF ags & SE 3 o it 1 9T, g9 ATHE UF a9 94T 99d ¢ Triangle ST agds & faved # @ 81 72 Polygon

R0 H ety gt FAQraaredt v FBroqst #§ SmaT F Iy FAT g1 gH v e & TRATd e Y Araeawar 98t g (FIe 1 TAsT)|
Triangle FT =8 YT TRATOT 3T 12T )

class Triangle (Polygon) :

def init (self):
Polygon. init (self, 3)

def findArea (self):
a, b, ¢ = self.sides
# calculate the semi-perimeter
s = (a+b+c) /2
area = (s*(s-a)*(s-b)*(s-c)) ** 0.5

print (‘The area of the triangle is %0.2f’ %area)



.III.NRlMJ T ST

greife, Triangle ¥ & T @iota 3% e Fe % forT o= B § v 791 T84 € findArea () |
TET TSI 4 % w7 # o 2

>>> t = Triangle()
>>> t.inputSides ()
Enter side 1 : 3
Enter side 2 : 5
Enter side 3 : 4
>>> t.dispSides ()
Side 1 is 3.0
Side 2 is 5.0
Side 3 is 4.0

>>> t.findArea ()
The area of the triangle is 6.00

H TG OFd g T, T g1 g0 ALt bl TRATd T8 347 87 inputSides () T dispSides () FAM & foT Triangle, g9 IAHT
IUINT 2 H T3 |

i3 o0 & g reroar 7t et &, a1 e o i st I TR 81 A8 [Ed! 9 F ST g, (e AT a1 TF ST A1 I
RIS

T H AT AT

IR IETEO H 47 & ok 3| 7 () Fafer v S st 7 afvartua frEr w3 o, B avy & agas €)1 9 UET gar § ar oo a9 |
farfer I e ot § SiavITEe FAT g1 T8 FeAT 8,39 7 () B # agas § I ww afwar 9 g 2

AW FT 9T ST T ST TZ i F7 A0z F3d &, a1 g7 TIEHATIT T Fad aZele & ToT SHHT (AT F2d 81 Z[eqs a9 § F UF &
e e 7 fAfer 7 e wen o TET 2 BT S wer B (FieREgsT 2| H () 7 29 F () B 7)

AT e () FT ITART FIAT UF Sga fawed g v, G2 () 139 7 (3) TgHT & a7 g1 69 | (¥4, 3) i 7o farar Srar 2

e i o= % forw 21 siafifea #1 isinstance () ¥ issubclass () T STANT 36T STAT 81 HF99 isinstance () #@l
T 7% stfestere a1 AT SHH ITH A+ =T FT UF IS0 | TTHAT H TAF =70 Kl o6 FATE Asorae F fAeed § fH7ar g1

>>> isinstance (t, Triangle)
True

>>> isinstance (t, Polygon)
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True

>>> isinstance (t,int)

False

>>> isinstance (t,object)

True

zHft 9%E, issubclass () & STAN FATH TAEEH T 5= % forg fa s &)
>>> issubclass (Polygon, Triangle)
False

>>> issubclass (Triangle, Polygon)
True

>>> issubclass (bool, int)

True

T § Aol T Req
ot ++ FT I, T | UF T STF LT A U a0 ITH 64T ST THT 31 T8 Fod Il TAg T Hgl ST gl

T FATwA |, T e awt £ A sgers 3=t 7 Ao #§ et §) uwrtee dargan F o arrfaeams uwe darE &
AT EIT &

JaTg .

class Basel:
pass

class Base2:
pass

class MultiDerived (Basel, Base2):
pass

Tgi MultiDerived &l Basel ¥¥ Base2 FATH & forgm T 2
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Basel . Base2
Features of Basel Features of Base2
MultiDerived
Features of
Basel+Basel+
MultiDerived

MultiDerived @ Basel ¥ Base2 M & TARME FAT gl

TIT § A A Red
THL ST TH TF 0o a9 % & § o TAGNE F T | TH Ggead 17 FavrEa gl Sav g) T2 T § Frft off wgers &1 g1 ahar 2

TEETLT TR H, ST A 37 ST a9 il AT T eqe a9 § faerea § et g

Heferd ATz sa & 72 U Iergeer f= for mar g

class Base:
pass

class Derivedl (Base) :
pass

class Derived2 (Derivedl) :
pass

TgT, Derivedl 59 ¥ o1 747 8, 3% Derived2, Derivedl ¥ ferar =T

TR egcTeat 1 Gcea 2
e T MR A fFAvare MR &r
- - .
) + SqcTooT faqware +
faQwam 1 > e 1 +
RcTeod 2
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e # fafer awTene & srasr
TAF AT qTIAT § a9 aeq & fordT AT 81 T AT § GH ST F TR AT g

T TRATRT & F, 5= ¥ a9 AT a7 Siqfiad I STTETHA-TRATI, T a7 gid 8 i T awqu g g a1 % IaT80 8
# Output: True

print (issubclass (list,object))

# Output: True

print (isinstance (5.5,0bject))

# Output: True

print (isinstance (“Hello”,object))

AT TR qrged ®, Rt off Afde fEerar #1 ager adme a0 § @S St 2199 gl W, @ien g6 F9qrE o0f § TEIE-TE,
TU-ETY HerT | UH ST FATH &1 &7 a1 @rof fo T ST 21

W?ﬁﬁﬁMultiDeriveda‘f%mmﬁmﬂ [MultiDerived, Basel, Base2, object] %l T ATEAT FT
MultiDerived FITE HT Y HTO €T FT STTAT & T T AT HT @i & Forw seqamer 3w 70 Rt 36 32 1 72 WSeged e

(THHATA) FET ST 2|

THACAT ST FLAAT FH T UHAT ALY ST THTEar §T T2 FEAT A0 78 AT Fwear g 5 uF a7 giem s wrar-foar &
AT ST AT € 3T F2 ATaT-f0aT ¥ qr9er §, 70 99 FATH F 29 o TH 24T 2

R a T FMRO T mro  fwar AT mro () f&fer & =9 § @ 7 96d1 81 @ UF 20 2q7 & STk a1 are1 UF AT 2a7 2|

>>> MultiDerived. mro

(<class ' main .MultiDerived’>,
<class ' main .Basel’>,
<class ' main .Base2’>,
<class ‘object’>)

>>> MultiDerived.mro ()

[<class ' main .MultiDerived’>,
<class ' main .Basel’>,
<class ' main .Base2’>,

<class ‘object’>]
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TET THATAT F AT ST ATAF FA(EA ag FATTRA IITGL07 AT ZHHT 397 @ 77 2

object
X Y |
L ’j"K" A A
Al [ B
» 4
™
class X: pass
class Y: pass
class Z: pass
class A(X,Y): pass
class B(Y,Z): pass
class M(B,A,Z): pass
# Output:
# [<class ' main .M’>, <class ‘' main .B’>,
# <class ' main .A’>, <class ' main .X’'>,
# <class ' main .Y’>, <class ' main .2’'>,

# <class ‘object’>]

print (M.mro())
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T § AT STRITHT

e # AT TR gt w1 uw g dug g g s & S T amnfr, s fed awn, v Segees #+
ITART FAT, FOrt, i) =6 sreams § faega o arrem it =9 e TR frerraret & am & sga afoes yma & § 931
FEA|

T HTLTOT TUTH ST ST F Soee TEI90a HedT &, T e S TUTH Tget] a1 STT=T araraeor Sq7iud F3 & 978 e gl Hird
FIAT €| THH FAA TG qhe oA @ AT T TUTHT AT (L T ThdT § [ TG0 T10T & 3T FH T T g1 37 FrAwar of o
T "THES AT T $H AT AT

FH ofY orT TR 9T ST o T T ATSSYE A o oI qrrere % e () HA H START FEh U T3 "l o THTH F4T Thdl B

1P IR EC]
AT T HTaF @It (AMESTUAS 219 8), e Aaferfer #e ot w3

print (“Hello World”)
aeRT 7 et srseqe faemm:
Hello World

g QT 39 ZIT FATAT TIT Ha& G 1A TR R, 6T off 7 oredt oft e arare & anm 2 1 et ofF dhoge s @,
AT TH U B2l § Ao Thd &, [ A8 FTHAAAT § SIS TRt & 912 H 3 ST &1 a7 THEHT TETHI HT T g

« Python File Edit Shell Debug Options Window Help

[ AKX Python 3.6.1 Shell

Python 3.6.1 (v3.6.1:69c@db5050, Mar 21 2017, ©1:21:04)

[GCC 4.2.1 (Apple Inc. build 5666) (dot 3)] on darwin

Type "copyright", "credits" or "license()" for more information.

>>> WARNING: The version of Tcl/Tk (8.5.9) in use may be unstable.

Visit http://www.python.org/download/mac/tcltk/ for current information.
print("Hello World")

Hello World

»55 |

Ln: 8 Col: 4

iz =t AT ("FHET World") ® e Tuers 1 o g7 8 Hello World Shid U fife g1 ST 2
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I TIUTH T GIET B

AT € 3T (T TTH H hello.py ATH T Beel H T F¥| Tg AT 1€ TL GUTEH FT STANT HLeh hAT SITAT § HTeer > 77 a7 f&ffew)

ST ST 379 ITIA TUTH %7 9g91d 8, a1 UF .py HEd UG FT IUANT Fi| Tg 9 UadeorT § Forert STTRT argoe ®ree et
2l

F ATT WIS a .py THHET i Zoee UfTeT F J1 GreT i< Furied Fham ST ashar 8, dfe 38 =3er % o us arerem gamfar i
ATFTHAT BT B

T AT TTHEA F AT ITAN % o0 FIFRR B 70 e T9res® 7 ST F#3d 8, a7 Tg SCRI 6 T8 U 91" W g oY STA Hi7
g e greasie, fRaRi, snfs w2 a5 2|

YT THATH FT T FL

TgT TRITH T FATH HT TERT FATAT TAT 8

o AT WIS @i (FT Tger & TE Gelt 8)1 T ATHATE 9% FTSeA> 9 AT THIT FT ITTNT Feh (6T ST B
o A AATU| TZ FH FIAT g Tg AT HOT ¥ 7= q¥ 4% F7ar g
o IEITAL H, T> T AISIA (eMewe F5) ATSTHTT]
o fagee wfedr Fre #, B siw fome 7 Ctri+Shift+B a1 Mac T¥ Cmd+Shift+B &T ST faee e #1 9 %
orT 3 (TR a6 T 3 HTLAH F i fewaT 0T T, S 3 g/ FATa aFier T aar )|

hello.py - examples
EXPLORER hello.py x
4 OPEN EDITORS print("Hello World")
hello.py I
4 EXAMPLES
4 .vscode
tasks.json
hello.py

QUTPUT
Hello World

Ln2, Col1 Spaces:4 UTF-8 LF Python @

=H Thivate |, fas(ere w=Ar F1e 7 di-3r+T hello.py ®IEa # TRITH F€TT TIT 21 T TF WA Gl gs & UF o | (offT Fers #),
Y T eM3eqe o=t st § wefda grar g
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Tommar IDUE gk o froms st Pyt 2 3 i pour St MNees

T 2093, IB3303W) [MEC Y, LESE 52 BIL [Taeed)] ee elex)
Thiksien ) AR -

ol Sicewsll safteare sey ween showe 1AT canes
e 100 subotocerr axiee thip cowowmer ‘s Lateresl ircgbech
7 This coasestise 18 rivtble on axp ceverenl

v 00 dete L2 mam wctived froo the Interrat.

1. T 7 ¢ 3 ST K A7 G0 FAT I 8 8 < o § qrree 2 wnfud g €, sfE e 58 v st e § A e wefim
T g, AZ TIAAT 3 FT THAT 1 ST 3T T T O GIeAd @ (ArSSTUers FhTe STHT0T F AIEAW & ST AT 8) T % q77 AT Fh TC
TR | T ST FO 3 T 2, STANT TR ST T2 I T ST ST AT SRl SR ae e s

Becosse TDLE was ongmally Ssveloped suder TNTN, its varions o
though eversthing » oo 0 sgle compattor, some Security

You can type Python statements nad expressiozedy execumon of o

IDLE 3.0.2
33> praue ™
Helic, wo
22> pran ns Of 44 sndl 12 L=, $4°%32
The producc of 64 and 31 12 2048

3> N % FAV_LNput ("Type waur sswe(®)

Type your name:Nichasi

33> %

Richas)

> |

Notice the color code The colors can be very helpfid m helpng you recogrese

2, o9 a7 ffe § 227 F4 3% 9% a8 UH T o S o7 e FEA71 Argd ) AT o qa_ w1 SUAn 7Y @ § qiud i ST aredd
FE F AT A 3 FHYF AT A9 3|

ot "Thas® 4 " ¥ & 35" ¢ "fun.*

prin -1 d

= in Python (because L1t's not spet
A general (eature of che langy
creLhing llxe

atavements, @
exanple, you sou

ALACEmanT
RCACamant
ATRCAMANT ATATRNGAT 4 ATE(age)
BTacemont statement 4 " "
stacement = statement 4 "yeara old.*
princ sracement

"I am®
ATATAM

tO duild up a string cut of amalier pieces and coi
{Fl=aas be suve that you understand hov this wory
cods like thias 2requently!|

3. AT o7 UF 1T FL T AT UF G AT AT ATST &, AT SHFT STINT HL + Ieg U A1 SIS 6 (o702 HE 3¢ e F T8
Ie T % [oTT +str FFT (ATTSH T S0 § FeAae Fe o (o7 T6) T
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1. ctrl-N ZaTs o7 "Ereel’ =7 72 &AL 9% ST a9 § UF A2 & 9|

[& Vi

2, UF THITH AT T 0% FE| AT ATTHT T HFTT T ST HIAT SR A1 30 70 Fire 2127 F:3:

[& e
P t9n Freve Sun Optest  Wesews Fup

print (“Let’s see how long you have lived in days, minutes and seconds.”)
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W

3. STTNTHAT FT A9 T Tg AT =37 & FoF STTTeRa o7 910 747 €, T8ty 29 din 2 § 2127 4

name

= input (“name:

FRrTae "aTH" AT AT STTRTERAT 6 TS T TAT AT T6haT g

\\)

R O
e b bt b D Wk ey

P

' —
Bge = ot iiTgrei

4. AT AT ITH IH TR TN IY ST AT STELT 8, A T S9 S9T &1 F19 FY, A s 6 sror w21 g "3 HFerd 7 ST
FX, AN STANFAT T T3 UF Aa7 91 F:

print (“now enter your age”)

age =

int (input (Yage: “))

FRuEe "A" F AT ITARTHAT F SIS § T&AT ST Tl gl

R Ut -
The 30 bav Pus Opnew  Wevieed el

5. STARTRAT T &F T2 SH T STANT FTah T Fi

days =
minutes

seconds

age * 365,
= age * 525948

= age * 31556926

TF 9 S o7 9 forg o 8, T7 STIRTHAr it Y F TAYE AT 9, AT Farted w9 7 271, ffeet o e ¥ o

AT T & T 2
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6. THF T8 AT STANTHAT T SHAT FTAHTET TIT FT TR

print (name, “has been alive for”, days,”days”, minutes, “minutes and”,
seconds, “seconds! Wow!”)

& et

: o) 5

s -

ad%, wessete, ‘o4

7. FTE! AT TF AT FTAFT TATAT S ST UK 29T T T F3AT 8! T8 T 3 37 T 301% 7T Tl I FATH T 77 T

AR 1. TEH 10T FAT
e TTH STIAAE L
o AT =AATUI
o TOAT ¢ 3 AT F B FHAT &1 U Trre S @iell AT TR STET w1 A wrg {f Rwre 785 3l g
3 it 1 oA S G

import pygame
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AT 2. TF A &St & 4 FAT

*  UF X WA @Il
o TTIIH TFAIE FH ¥ TN UF [EqHTeT & ST ATTRF FTAT O Tgd TaT FdT g1 T AT =ATed & T HAeT 4 HTH e
&, TH AT | Aferd ST S e
import pygame

from pygame.locals import *

o AT Refege™ & % aT =i Rrtegem % forg uw 3foas afvuaer a9 = S a1l = % 2 et § g=fda G o
Tqh| W= & 9 7% gear ff sra g, Tafer & arg  a5eT ST a7 81 e T erat F o7, T8 SRy 7 U e
HEA | TEHT U agd? (&A= gR

resolution = (400,300)

o T W N TRATIOT ¥ TTNH § FeAT Il 8 (ATTLSHT ST 0 1Y 255 % 1= o AT | AT g1 SAHT AT (T) Th{oTH g
AT 37 FeAT (AT, ST 37 g4 A f))

white (255,255,255)

black

(0,0,0)

red = (255,0,0)

o ThW FT AT #: Retfeger afvuee #7 SR w¢ R wger wiaree frar m om
screen = pygame.display.set mode (resolution)
o W Y AATG: THTY 7 F g KW § Fg FhATsti 7 10| UF T 470 ST 27 qdT Foramshi  wreaw & gHar =76 F g

while True:

e FHAL IET TTEAATI

screen.fill (white)

o TR WafHa F¥: Al T TRITH AT &, AT ThRIT T 8 STUAT i TR ST 3her 81 STu| UET SHierw § i sraefar
Torees T # S 99T @7 § ST AT I AT T gl B TET §| U AT S TH Kl agd ATAH G2 7 ThU AT T ITH T AT
2, T g 9T BT ST

while True:

pygame.display.flip ()

. A T HATS: TAF T § g Foft =earelt £ UF g I FE) ST & AT 7 § T@ATA FA F o7 U T2 AT F 9 H, v
TEAT| T q9 IaT € T STARTHAT 9 (&7 55 F2 347 21
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Tg ZHT TUTH Tl T8 AfAF TeATsdl F FTL0T 69T g1 7 AT ThaT gl

while True:

for event in pygame.event.get () :
if event.type == QUIT:

pygame.quit ()

o ITNST FTHh w@T! TgT aaTaT AT § o e v Fy o =nfgw:

import pygame

from pygame.locals import *

resolution = (400,300)
white = (255,255,255)
black = (0,0,0)

red = (255,0,0)
screen = pygame.display.set mode (resolution)
while True:
screen.fill (white)
pygame.display.flip ()
for event in pygame.event.get () :
if event.type == QUIT:

pygame.quit ()
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T 3. T AT Y TATT

o UF FAT AN AT FegFT IHTU: HAfeoiare ok qHT 07 T F¥| A7 Gl dqfr=t F foro Rwice a9 off wem w2 @ 8

class Ball:

def init (self, xPos = resolution[0] / 2, yPos = resolution[1]
/ 2, xVel = 1, yVel = 1, rad = 15):

self.x = xPos
self.y = yPos
self.dx = xVel
self.dy = yVel
self.radius = rad
self.type = “ball”
i w¢ T sfesrae &1 9 sfua FFaT S0 (= #7 UF 959 § €9 § g F o ofw a1 € siesrae 1 arwfua

FOA % U e W a1 U w6 o Feewer § afeariid qui T ST FY) qag ShiA dserde g S 7y
Frstieger &1 STFNT F¥ FATT TAT 970

def draw(self, surface):

pygame.draw.circle (surface, black, (self.x, self.y), self.radius)

o TFATH T Uk IITELT AT ST TT ¥ 7 T T T 7 H T3 di=e % forg w21

ball = Ball()

while True:

ball.draw(screen)

o Sffestae AT A FY: U HAU TG ST sfeorre T Rl A7 sT02T FRM1 TH HAe 1 TAF 7 T H Fief F3|

class Ball:

def update(self):
self.x += self.dx

self.y += self.dy
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o TR T I HITHG F3: T AT6qT § TS & AT Feift FA1TF 9 T T T § Ahet 91¢ 9 W27 31 67 3¢ /1 60 THATTH TF
g e o e i 7= Fw I w7

clock = pygame.time.Clock ()

while True:

clock.tick (60)

o g FI BRI U¥ W ATE T Hh F FRET U BT & awadt g a7 S Y e w1 39 6 o svee Hwee § 9 e

class Ball:

def update (self):

if (self.x <= 0 or self.x >= resolution[0]):
self.dx *= -1
if (self.y <= 0 or self.y >= resolution[1l]):

self.dy *= -1

o IS FTh @l TT aamaT AT § 3 e s FAT fawer =R

import pygame
from pygame.locals import *
resolution = (400,300)

white = (255,255,255)
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=H | (¥, xPos = €% [0]/ 2, yPos = " [1]
Euw
black = (0,0,0)

red = (255,0,0)
screen = pygame.display.set mode (resolution)
class Ball:

def init (self, xPos = resolution[0] / 2, yPos = resolution[1]
/ 2, xVel =1, yVel = 1, rad = 15):

self.x = xPos

self.y = yPos

self.dx = xVel
self.dy = yVel
self.radius = rad

self.type = “ball”
def draw(self, surface):
pygame.draw.circle (surface, black, (self.x, self.y), self.radius)
def update (self):
self.x += self.dx
self.y += self.dy
if (self.x <= 0 or self.x >= resolution[0]):
self.dx *= -1
if (self.y <= 0 or self.y >= resolution[1l]):
self.dy *= -1
ball = Ball()
clock = pygame.time.Clock()
while True:
screen.fill (white)
ball.draw(screen)
ball.update ()

pygame.display.flip ()
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clock.tick (60)
for event in pygame.event.get () :
if event.type == QUIT:

pygame.quit ()

T 4. I T AT L

o T TP AARAT FIA o [T HEATA T TN F3: WA AT STTEF ST Il ST 2T g1 T FIES Al AGRAT Fel o6 T awg-

I THATHT T ITTNT FY
o W T HT UF FATH H FAT0: Ffoh AT TH H oG AT TH AveorFad AT T qiad 32T &, TATAT Tg 9 TH T & FA19
H g F forT awsr # emar g

class game () :

o UF HEgHIT SIS AT AT Fg W AT I TEET H, THATT T AT Felleh FATUT ¥ TR & i 0 11
AT e ST Feg fararaarett T START F2T F oI qrwe 7 Y F3 iy raeqwdr grat g

class game () :
def init (self) :
pygame.init ()
self.screen = pygame.display.set mode (resolution)

self.clock = pygame.time.Clock()

o TF HAH H TACH HI G|

class game () :

def handleEvents (self):
for event in pygame.event.get () :
if event.type == QUIT:
pygame.quit ()
o W T FHI UF FAT qAT0: 2T AT | T SONT FaFere A1 Fiet |

class game () :

def run(self):
while True:

self.handleEvents ()
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self.screen.fill (white)
self.clock.tick (60)

pygame.display.flip ()

o T AN AleorFeH I 2 Fi: AT T FT AT I AT e FLAT 2IAT g AT T4 BH I¥ gAY AfeoiFe IT AT FHLAT 21T gl
T ATTF 9T g AT AEqU 21 91 TS TSAS BT AT AT AT g Tl U G0 § ST o7 6T Tedeh o § aeofy 7 7+ff
FEQAT FT AT AT T HL| T AT AT & Ueh T q5G SIE Tl ¢ ¥ TH UF T e Fafa T waa £

class game () :

def init (self) :

self.gameObjects = []
self.gameObjects.append (Ball ())

self.gameObjects.append (Ball (100))

def run(self):
while True:

self.handleEvents ()

for gameObj in self.gameObjects:
gameObj .update ()

self.screen.fill (white)

for gameObj in self.gameObjects:
gameObj.draw (self.screen)
self.clock.tick (60)

pygame.display.flip ()
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AT KIFATT FToh TG TR & TGT T 747 8 % Fre o= v feger =1

import pygame
from pygame.locals import *

resolution = (400,300)

white (255,255,255)

black

(0,0,0)

red = (255,0,0)

screen = pygame.display.set mode (resolution)
class Ball:

def init (self, xPos = resolution[0] / 2, yPos = resolu- tion[1l] /
2, xVel =1, yVel =1, rad = 15):

self.x = xPos

self.y = yPos

self.dx = xVel
self.dy = yVel
self.radius = rad

self.type = “ball”
def draw(self, surface):
pygame.draw.circle (surface, black, (self.x, self.y), self.ra- dius)
def update (self):
self.x += self.dx
self.y += self.dy
if (self.x <= 0 or self.x >=
resolution[0]): self.dx *= -1
if (self.y <= 0 or self.y >= resolution[1l]):
self.dy *= -1
class game () :

def init (self):
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pygame.init ()
self.screen = pygame.display.set mode (resolution)
self.clock = pygame.time.Clock()
self.gameObjects = []
self.gameObjects.append (Ball ())
self.gameObjects.append (Ball (100))
def handleEvents (self):
for event in pygame.event.get () :
if event.type == QUIT:
pygame.quit ()
def run(self) :
while True:
self.handleEvents ()
for gameObj in self.gameObjects:
gameObj .update ()
self.screen.fill (white)
for gameObj in self.gameObjects:
gameObj.draw (self.screen)
self.clock.tick (60)
pygame.display.flip ()

game () .run ()

T 5. T WA e FHT ST

o UF AT FATH T HegHe? AU T UF T The aq1 o7 72 2 o 71w gy faf=a e simar 81 dwesex § A1 &7

fferraTes ¥ Brear uwaT wgeat g7 81

class Player:

def init (self, rad = 20):
self.x =0
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self.y = 0

self.radius = rad
o gfvurfoa w3 o W sifsoie 1 8 T FL: Tg SHI AL B ATAT & STH ST AT 7 Sfsolae i ARG 3T =Tl

class Player:

def draw(self, surface):

pygame.draw.circle (surface, red, (self.x, self.y), self.ra-
dius)
o wAY HiesrFe F forT HTSH AEAT F SIS TouE R H HISH HT T S S wad At dresrey 6 Rty #5739 Ay AT w7

class Player:

def update (self) :
cord = pygame.mouse.get pos ()
self.x = cord[0]
self.y = cord[1]
o THeASTFH H AT HAfsoFe SIE: U AT woid< SEH 10 ¥ T8 g1 H 2|

class game () :

def init (self):

self.gameObjects.append (Player())
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o 3y o Frferer wTE T AT FATAT AT § o Are o FAT fewmr =g
import pygame
from pygame.locals import *

resolution = (400,300)

white (255,255,255)

black

(0,0,0)

red = (255,0,0)

screen = pygame.display.set mode (resolution)
class Ball:

def init (self, xPos = resolution[0] / 2, yPos = resolu-
tion[l] / 2, xVel =1, yVel = 1, rad = 15)

self.x = xPos
self.y = yPos
self.dx = xVel
self.dy = yVel
self.radius = rad
self.type = “ball”

def draw(self, surface):

pygame.draw.circle (surface, black, (self.x, self.y), self.ra-
dius)

def update (self):
self.x += self.dx
self.y += self.dy

if (self.x <= 0 or self.x >= resolution[0]):
self.dx *= -1

if (self.y <= 0 or self.y >= resolution[l]):
self.dy *= -1

class Player:

def init (self, rad = 20):
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self.x =0
self.y = 0
self.radius = rad
self.type = “player”
def draw(self, surface):
pygame.draw.circle (surface, red, (self.x, self.y), self.ra-

dius)
def update (self) :

cord = pygame.mouse.get pos ()

self.x = cord[0]
self.y = cord[1]
class game () :
def init (self):

pygame.init ()

self.screen = pygame.display.set mode (resolution)

self.clock = pygame.time.Clock()

self.gameObjects

self.gameObjects.
self.gameObjects.
self.gameObjects.

def handleEvents (self)

= []
append (Player ())
append (Ball())

append (Ball (100))

for event in pygame.event.get () :

if event.type == QUIT:

pygame.quit ()

def run(self) :
while True:

self.handleEvents ()

for gameObj in self.gameObjects:

gameObj.update ()

self.screen.fill (white)
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for gameObj in self.gameObjects:
gameObj.draw (self.screen)
self.clock.tick (60)
pygame.display.flip()

game () .run ()

W 6. I F 9T e T AMETA-TETH FHLAT

o AT FTA Fao: TECEAT FI ATAAIT LA o (17, Iv2 T T qF Tgd T AF9THAqT | THA soreq Gl § I Fe 5 o
A2 | TF Y e SIE| TRl 6 AT dAleerde i Are Aleorde qAl § STEAT gRITI ATS ST 919 g |10 19
Atsore g, AT TAGNCH AT 7o FHT Fore R 1 96919 T@d § 7e8 FT TFaT g

class Ball:

def update (self, gameObjects):

class Player:

def update(self, gameObjects):
o AT T AT F AT AT AT T F AHT G G F ATLAH T TG ST 1= 6 FAT SAfeoiaad F1 TH are 2| v ar

FEGST AT AT ST T T AT ST Fdah A HY o F97 o T T2l 8| HSTodl U2 Zh0d 6l J=F HeAT1 aread § ar
BIAT g1 Tg T8 T=T HIE g 36 30 =7 & & forg, foreft st st 7 3o 21 e 8

class Player:

def update (self, gameObjects):

for gameObj in gameObjects:
if gameObj.type == “ball”:

if (gameObj.x - self.x)**2 + (gameObj.y - self-
.y) **2 <= (gameObj.radius + self.radius)**2:
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o i3 wow "R BT STTAT € A7 G HHTH F: FeAT oY F forw @« e

if (gameObj.x - self.x)**2 + (gameObj.y - self.y)**2 <=

+ self.ra

dius) **2:

pygame.quit ()

o AT

import py

e a@r! Fgt aqrar 1T g F e e e e =

game

from pygame.locals import *

resolution = (400, 300)
white = (255,255,255)
black = (0,0,0)
red = (255,0,0)
screen = pygame.display.set mode (resolution)
class Ball:
def init (self, xPos = resolution[0] / 2, yPos
/ 2, xVel =1, yVel = 1, rad = 15):

self.x = xPos
self.y = yPos
self.dx = xVel

self.dy = yVel

(gameObj.radius

= resolution[1]
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self.radius = rad
self.type = “ball”
def draw(self, surface):

pygame.draw.circle (surface, black, (self.x, self.y), self.ra-
dius)

def update(self, gameObjects):
self.x += self.dx
self.y += self.dy

if (self.x <= 0 or self.x >= resolution[0]):
self.dx *= -1

if (self.y <= 0 or self.y >= resolution[l]):
self.dy *= -1

class Player:

def init (self, rad = 20):

self.x =0
self.y = 0
self.radius = rad

self.type = “player”
def draw(self, surface):

pygame.draw.circle (surface, red, (self.x, self.y), self.ra-
dius)

def update(self, gameObjects):

cord pygame.mouse.get pos()

self.x = cord[0]

self.y = cord[1]
for gameObj in gameObjects:
if gameObj.type == “ball”:

if (gameObj.x - self.x)**2 + (gameObj.y - self.y)**2 <=
(gameObj.radius + self.radius)**2:

pygame.quit ()
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class game () :

def init (self):

pygame.init ()

self

self.

self.

self.

self.

self

.screen = pygame.display.set mode (resolution)

gameObjects

.gameObjects.

gameObjects.

gameObjects.

clock = pygame.time.Clock ()

=[]
append (Player())
append (Ball())

append (Ball (100))

def handleEvents(self):

for event in pygame.event.get () :

if event.type == QUIT:

pygame.quit ()

def run(self):

while True:

self.handleEvents ()

for gameObj in self.gameObjects:

gameObj.update (self.gameObjects)

self.screen.fill (white)

for gameObj in self.gameObjects:

gameObj.draw (self.screen)

self.clock.tick (60)

pygame.display.flip()

game () .run ()

T 7. s ST & forT I HaraL SrEnT

o I FHEAT FATH FATU: TN FHelelT T8 HT "TRET" Fee o forg Seam g g1 98 a1 & a9 F ST § ST gaTey Tt aeqat
1 R 3 37 srerae 2 F forg fSreieTe 21 31 &t 7 5 a1 3 forw 7=k awT-a9e 0% S| U U 7 T T
AT | THE UF FEgae? F L Y T IR gt 1 sAfmerss #31 Sqe U {7 AT A2 A F Tg F THT ZR
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class GameController:
def init (self, interval = 5):
self.inter = interval
self.next = pygame.time.get ticks() + (2 * 1000)

self.type = “game controller”

o AT WA SIS AE FATA HAM TF AT FT S T F a1 A7 G AT e & Fraar awg fiq 747 81 I F077 sfqas &
fereR & T o 8T FT T8 FA 07 UF A A=

class GameController:

def update(self, gameObjects) :
if self.next < pygame.time.get ticks():
self.next = pygame.time.get ticks() + (self.inter * 1000)
gameObjects.append(Ball())

o TGl AT ISH AAIEE & G T gL AT ST ST o (o7 ATThT T2/ HEATA FT ITART AT ST TAT (o, A=t T JATTRET
T U qUIT o FT8 U Tery foig wear g

class GameController:

def update (self, gameObjects):
if self.next < pygame.time.get ticks():
self.next = pygame.time.get ticks() + (self.inter * 1000)

gameObjects.append(Ball (xVel=random() *2, yVel=ran-
dom () *2))

o ST AN T A1 L IT HATT FoATSH ] THRIT TGl FT| AT AT 7 @i T Tget 7 T ol 7 quriis # g

class Ball:

def draw(self, surface):

pygame.draw.circle (surface, black, (int(self.x), int (-
self.y)), self.radius)
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o W daree & forw gt fafer i afvarfa w4 9 75 uF T stssrre 8, =T T TH ST FIA F1 TITH FAT| TR I1 FHFT T
TR 3 7 AFeTHAT SR ST T, WY T2 H2dT 8 A0 T 3697 7 2

class GameController:

def draw(self, screen):
pass
o W FHIAT T AHA oI § TS i 2 ART &7 geT & TH T 0 g¥ I qohe § UF A7 & T FIAT A0
class game () :

def init (self) :

self.gameObjects = [] self.gameObjects.append (GameController())

self.gameObjects.append (Player())

o AT FaF 3! AT AATAT AT B T A srar FAv e =i

import pygame
from random import random
from pygame.locals import *

resolution = (400,300)
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white (255,255,255)

black (0,0,0)

red = (255,0,0)

screen = pygame.display.set mode (resolution)
class Ball:
def init self, xPos = resolution[0] / 2, yPos = resolution[1]

(
/ 2, xVel =1, yVel = 1, rad = 15):

self.x = xPos

self.y = yPos
self.dx = xVel
self.dy = yVel
self.radius = rad

self.type = “ball”
def draw(self, surface):

pygame.draw.circle (surface, black, (int (self.x), int (-
self.y)), self.radius)

def update(self, gameObjects):
self.x += self.dx
self.y += self.dy

if (self.x <= 0 or self.x >= resolution[0]):
self.dx *= -1

if (self.y <= 0 or self.y >= resolution[1l]):
self.dy *= -1

class Player:

def init (self, rad = 20):

self.x =0
self.y = 0
self.radius = rad

self.type = “player”



.III.NRlﬂJ T ST

def draw(self, surface):

pygame.draw.circle (surface, red, (self.x, self.y), self.ra-
dius)

def update(self, gameObjects):
cord = pygame.mouse.get pos()
self.x = cord[0]
self.y = cord[1]

for gameObj in gameObjects:
if gameObj.type == “ball”:

if (gameObj.x - self.x)**2 + (gameObj.y - self.y)**2 <=
(gameObj.radius + self.radius)**2:

pygame.quit ()
class GameController:

def init (self, interval = 5):

self.inter = interval

self.next = pygame.time.get ticks() + (2 * 1000)
self.type = “game controller”
def update(self, gameObjects):
if self.next < pygame.time.get ticks():
self.next = pygame.time.get ticks() + (self.inter * 1000)

gameObjects.append(Ball (xVel=random() *2, yVel=ran-
dom () *2))

def draw(self, screen):
pass
class game () :
def init (self) :
pygame.init ()
self.screen = pygame.display.set mode (resolution)
self.clock = pygame.time.Clock()

self.gameObjects = []
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self.gameObjects.append (GameController ())
self.gameObjects.append (Player())
def handleEvents (self) :
for event in pygame.event.get () :
if event.type == QUIT:
pygame.quit ()
def run(self):
while True:
self.handleEvents ()
for gameObj in self.gameObjects:
gameObj.update (self.gameObjects)
self.screen.fill (white)
for gameObj in self.gameObjects:
gameObj.draw (self.screen)
self.clock.tick (60)
pygame.display.flip ()

game () .run ()

TR 8. THIT 3T AT AT T SEAT

o T HIAT FATH § ThIT SIS U Hiva fsoiere 3T U ThIT AT aATU| 3T THIT (9T F o o7 2€ I\ § v =
T U2 | g¥ H | TR IR0

class GameController:

def init (self, interval = 5):
self.score = 0
self.scoreText = pygame.font.Font (None, 12)

def update (self, gameObjects):

self.score += 1

T TR += 1
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def draw(self, screen):

screen.blit (self.scoreText.render (str(self.score), True,
black), (5,5))

o IR ¢ I Ge1 9 qUTH SIAT & T I I ZF< T TqT FdT & AT Tl BIS 3| THH T AT I § Tk FR0aer 42
F O T =% FT THAT g1 ST THAEGL e g, AT 3AfeoFe FT AU FIAT 98 ¥ &1 g T T, (09 FT 7 Tk st

T T o6 AT o SfiT 7O ThIT 6 ST &2 96| &1 & o sifeorare aredY off &= o7 w2 €, a9 srdee 921 fohu 1w &)

class Player:

def init (self, rad = 20):

self.gameOver = False

def update(self, gameObjects):

for gameObj in gameObjects:
if gameObj.type == “ball”:

if (gameObj.x - self.x)**2 + (gameObj.y - self.y)**2 <=
(gameObj.radius + self.radius)**2:

self.gameOver = True
class game () :

def init (self) :

self.gameOver = False
def run(self):
while True:
self.handleEvents ()
if not self.gameOver:
for gameObj in self.gameObjects:
gameObj.update (self.gameObjects)
if gameObj.type == “player”:

self.gameOver = gameObj.gameOver
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o 3 Sft ST FFk T@ T 2! AT TATAT AT & T T AT 1 FA7 femer =/

import pygame
from random import random
from pygame.locals import *

resolution = (400,300)

white (255,255,255)

black

(0,0,0)

red = (255,0,0)

screen = pygame.display.set mode (resolution)
class Ball:

def init (self, xPos = resolution[0] / 2, yPos = resolution[1]
/ 2, xVel = 1, yVel = 1, rad = 15):

self.x = xPos
self.y = yPos
self.dx = xVel
self.dy = yVel
self.radius = rad

self.type = “ball”
def draw(self, surface):

pygame.draw.circle (surface, black, (int (self.x), int (-
self.y)), self.radius)
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def update(self, gameObjects):
self.x += self.dx
self.y += self.dy

if (self.x <= 0 or self.x >= resolution[0]):
self.dx *= -1

if (self.y <= 0 or self.y >= resolution[1l]):
self.dy *= -1

class Player:

def init (self, rad = 20):

self.x =0
self.y = 0
self.radius = rad

self.type = “player”
self.gameOver = False
def draw(self, surface):

pygame.draw.circle (surface, red, (self.x, self.y), self.ra-
dius)

def update (self, gameObjects):

cord pygame.mouse.get pos()

self.x cord[0]

self.y = cord[1]
for gameObj in gameObjects:
if gameObj.type == “ball”:

if (gameObj.x - self.x)**2 + (gameObj.y - self.y)**2 <=
(gameObj.radius + self.radius)**2:

self.gameOver = True
class GameController:
def init (self, interval = 5):

self.inter = interval
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self.next = pygame.time.get ticks() + (2 *
1000) self.type = “game controller”
self.score = 0
self.scoreText = pygame.font.Font (None, 12)
def update(self, gameObjects):
if self.next < pygame.time.get ticks():
self.next = pygame.time.get ticks () + (self.inter * 1000)

gameObjects.append(Ball (xVel=random () *2, yVel=ran-
dom () *2))

self.score += 1
def draw(self, screen):

screen.blit (self.scoreText.render (str(self.score),
True, black), (5,5))

class game () :
def init (self) :

pygame.init ()
self.screen = pygame.display.set mode (resolution)
self.clock = pygame.time.Clock()
self.gameObjects = []
self.gameObjects.append (GameController ())
self.gameObjects.append (Player())
self.gameOver = False

def handleEvents (self) :
for event in pygame.event.get () :

if event.type == QUIT:
pygame.quit ()

def run(self):

while True:

self.handleEvents ()
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if not self.gameOver:

for gameObj in self.gameObjects:
gameObj.update (self.gameObjects)

if gameObj.type == “player”:
self.gameOver = gameObj.gameOver
self.screen.fill (white)

for gameObj in self.gameObjects:
gameObj.draw (self.screen)
self.clock.tick (60)
pygame.display.flip()

game () .run ()

TfT ST 9T T HETIT Tl &, qr et e e id ux qrara-snarid wefie afer (THue) ararasr ST FAT e e gt
THAT T ATTHRT TZ TTTAT T ZETA FIAT SR AT T FE SAeT-31eRT TohsT T SISAT SR SIS T AT 9911 F o, a2t 29
TATHIST & AIETH & TH AT THUS (ShTe T7a2or 7 €797 3 T2T F A1eaq 8§ 99 2|

ST 1. TATRIST T ST

o TATHIST TTSAAIE FL| T TATHIST UH AT ararawer g o qrree % oo fwrea frar @ 1 7 9o 3 i y=w & #
TZT A 2

o TUATHIST EIFUS T¥ FTU| A T¥, "TATHIST U¥ faeres #3 fiv e gio-sred =T & 'STed-a1e’ I+ I8 AT Sreaare ast
T o SITUSTT| T 67 =47 e 3.5 3 Uitk Teere I+

o UATHIST ITII TSt T ATTF Toheddl X STSAATE (AT ST ATRT

o gfAfera F:¥ fF sraes are weraE srfeenTe €1 389 Tger 5 g6 T =00 1 4F w, A I O Heew uw "iweagT e
e % o =t wermate St g Al U a7 qfE g7 ST o 9T, A THE A6 69 996 8

o TATHIST TATHAT Y| TTIAIS H¥ TS FIEd T¥ TaA-Toetsh F3| TH TEferd faeme dfed AT 929 99 f&efme % aqamw
Ffvaaer o g Ffvuaer [EAT F1 ae #4177 FE A A He afmEr S g1 deemas T § sraef g greT v a9
10 foee &1 797 1 St & oveT srfas g =rfu
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AT THTT Y| T TP FEM T ATHRT TATRIST THIT FTAEC0T AT HEh20 § AT Tail TATHIST TFeagT TATHIST
e F 9T ¥ S S AT ITRRA 28 F O G % T AT 81 AT TATHIST AfRe? FT Tfeashord dfea? & q1eaq &

AT FT TR 1 TATRIST AT F ¢ | AT 1 6 forw, o =gt fHega swames 3@ 9% g1 osft % forw, ga uameieT
T 3 T AT AT [EAT A FT AT 3 2 O FIST Fgl ST 2

AT 2 HIST qT FL

giatera ¥ % T Tga & w10 8: FIST I3, a9 ST T AT g1 (e TN HT ATHHT F I@T ST THAT g 3T AT AT
T IS T T g TF ST FTH FT FT AR AT g 37T TR o TIE FH FT Z1 8

o THF ATE (AT AT FHIS AT (6T @refl 78 I w2  forw © Fam iy a2t aLie & wufud g a7 987, 2127 ¢
conda -V

// You should see something similar to this
o 7y qf® Fv ¥ forw 3 war qree @ a0 & vl & ar 9gl, TEh U ¥ o ey 7 a9 §
python -V

o STRT A AT @ Fg TH! A% A AT AR

Python 3.5.2:: Anaconda 4.2.0 (x86_ 64)

TH TAAAH eI | IS F: ATSE AT IR T O et gy srfatieh Tehel TATT 9 T2 O &1 T8 I8 e & forg f
ATTHT FIST ATATALIT T ATH HEHLIT ITASH g, TTST FHi-

T 3 AT X f3F qre-aTs 9 ia<or 1 FXET |

HEAT ATS-TTE: 3 T HTS-AT TRaer 1 M2 F 7 097 o 77 8 Fafoteg fre seaw asfa aftr & F oo
AT T AIS-ATS TEAHTAT % G0 a7 &l fie FdT 81 3 FArar Eahadl § aiad § — A78-973, HerAie o,
9T, uteTE, fEfhe-ad o wew Atsel

e e e fore: T fore s =7 91 €Y FHiS F 97 I’ 22T FAT 99 G gl T AT e UIEeT FT ITTN Y
T & i A &Y T2 e i oo ufter § U #3799 €| g9 @ faen it /g 77 g

# scipy

import scipy

Q

print (‘scipy: %s’ % scipy. version )

# numpy
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import numpy
print (‘numpy: %s’ % numpy. version )
# matplotlib
import matplotlib
print (‘matplotlib: %s’ % matplotlib. version )
# pandas
import pandas
print (‘pandas: %$s’ % pandas. version )
# statsmodels
import statsmodels
print (‘statsmodels: %s’ % statsmodels. version )
# scikit-learn
import sklearn
print (‘sklearn: %s’ % sklearn. version )
o Uy foFee W FY: o 1 WA AT 'versions.py' ¥ T F| FHIE ATST I¥ ATIH, T TI+T AT T 39 77 §
T THA & STt oI fEhee W1z a9 At o) T a18 o7 257 FT 99 & -
python versions.py
# The output should look like this
scipy: 0.18.1
numpy: 1.11.1
matplotlib: 1.5.3
pandas: 0.18.1

statsmodels: 0.6.1

sklearn: 0.17.1

AT 4. e i« arssa

o w3 & FEm-haar #7181 o amas & gaq T gofia aresdt gt g e oo a9 981 996 g1 72l gv
TETRTAT Tl AT A (oI ST T ST arer afiuaer 9 31 2
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o TEAH SUTY HERLU FT MU F2A F {70 {ERfha-a1 FT AUSE FL: UF (AT ATZALT FT FIST FHIS AT F qTeq9 F
e T ST | g1 A U ST o AT 2 o Rt v 9 staee T SITu- Suetsy T an S5 & a1 # S|
T T2 (AT § 22T -

conda update scikit-learn
° T UTH FAd UF (AT [EAHTAT F T2qaT FA F1 forawed o 2-

conda install -c¢ anaconda scikit-learn=0.18.1
o qf¥ F¥ fiF Sretfero el T A8 UM F F forw fF w7 xetore garar@s® 2T gan oiiv Rafre-ad sraee famar =,
AT ot Y BT 7 fO5e & =T 76 21-

python versions.py

# You should see the following output -
scipy: 0.18.1

numpy: 1.11.3

matplotlib: 1.5.3

pandas: 0.18.1

statsmodels: 0.6.1

sklearn: 0.18.1

AT 5. ST ST ATEL Y SEAT L

o AT T SALTFATA HT THA: AT, FH TTAAT TEAHTATT T TATIAT FIA FT TIATH F7d 3 ST START T2 e F foro
T strar 81 frere =9 &, FEewEr, 99T s FE) g9 e e uger & forw e #7 SUANT A A7 g1y 39 21 A e
AT Wl g T e A7 fowew # g 47 a7 T waiiud R A raedEwar gt gl T A1 9 TEET qgl o
ST 21 AT 1, T AT gefiat 7 THTwAr i AT F § GHET H AT FAT 98 6T g

o I TEEA FL: ATT AAT ST AT ATSSALT HT START Fideh TATIAT T Tohel -

conda install theano

o T AT TETHAT ST AT ATSHLT FHT ITTNT AT I &, AT T 743 FHIS T START F T & (T F7 grese a4d) -

conda install theano

o ATTH UTH AU TeHIH o0 ITeT Sfiv SO F U (T HEReor T START F2h Sl T T FIA F [Aeheq g1 TahdT
21 = T 7 ek S o forw, Saeer F forg Seetore et a S

o YA TEIISA Y AT KA I FHIS F HIEAH & TATCOT FT T 2-

pip install keras
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qO T § AN o SIE: AT S I, AT AT -t F oy s S affr 2w § afafew oo sie
T Z1 AT AT I 3 o1 <& srare a7 3 forw e fareqor uwerdien siiv At Susher whisa ¢ a9 g

giRfara F:% s agt @ efua o 8 uF 9 91T 81 S 9, I AT U sreer o= g R sraer ardrawer wga

e & forw St & earfuq 2 & s & oI qam #19 ¥ =T 2

o TH foIT oMy UF fEfee T T AqaeTFar g S T [Eahtad & forw dewer gt wir Sz w5t 8, ST & gue ager
TRT fRAT AT WTE-UTE ATATEeor # forT ST % /9 8

# theano

import theano

o)

print (‘theano: %$s’ % theano. version )

#tensorflow

importtensorflow

print (‘tensorflow: $s’ % tensorflow._ ersion_
# keras

import keras

Q

print (‘keras: %s’ % keras. version )

° m%ﬁqaﬁwwﬁﬁamm% 'deep versions.py' WGETQEFW@T%( e T 3T FLEH FATU
python deep versions.py

# You should see the following output -

theano: 0.8.2.dev-
901275534cbfe3fbbe290ce85dlabf8bb9%abb203 tensorflow: 0.12.1
Using TensorFlow backend.

keras: 1.2.1

AT HEAT F FE: a9, FF AT AT THEET TO-ATNT T FT ITAN Fh A GaMT & T G 2 AT e
HTSS o AT LEAT FT T &1 T AT 37T HAT FT T 8 AT TIAAT 3 T AR ST ATAT BT TRl T 2, ATHA T Wiz
9% FY 37 O srferer Stfear Ate aamT & #3217 Mega 9% 320 SUFnfT S97ee 97 99 &

T Ffl-Feft 3aT; i a1 1 Fhcl &, TTEERT T TRITHT HET0 A 6T a7 A7t g1 ST T S TR 997 &, 98 99 T
e s Totfedt TAET 7 ASeqe F:3dT 8 Y a8 A8 €1 TRITHHT STOT I+ § T zeof ATk A1 Fheft =0sT 7 ST #°T J6d § S
ST T T oy TIATH ST T AT a7 g1 et o Serer T2 7 TR SHHT STANT IrFa= § U oria Srarated G aar
forw FT Hwar g
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or "license()™ for more information,

2. W 7 9% S0 3 New Window ¥ fte ¢ a1 a9 Ctrl +N =41

Tim

3. 'TEW AISL AATT Fi: THT A 6 (o107, "SHOIE ZEH" ST F4| T S0 TISI AATT BT

4. FTSSSTSA T TRATOT F2 % fory ‘SIS Hererd &7 START F3: FeFerd T AT THE AT 917 &1 ‘ST R 7 START 0T, “def

countdown (t) : .” Remember to leave four spaces after the colon.

& “Untitied®
ﬁ_nmmm Run  Options M_M

cauncaown (o)

5. ATAT FTIESTSA T F F % (oI UF 'S wFerd o “while t > 0:7 FIE | 2129 F, Tg THUTH T FILOT G491, SaH

FOTHTAT 7 T & 7fere o &9 § qfearioa B @ g, 39 wewa w1 fFoarfed #3: “print(t)t = t -1, STE-SrE HFer SR 637 37 O

=T T T, HAT TG AT ST



T TR

- P DRI, ...
file Ede lm Run Optoos Window Help

6. FRATRT == T1E: 'somee ! fie sree 2 & for e #ie areT #3) 59 Feesed g WUga Sl 81 Y if t ==

0:print (“BLAST OFF!”).”

e
Fle ESt Feemat Run Optioms Window Help
time
scaataown(a) ¢
s 8> 02

7. THH g Fa% A2 OrEe o Sl Mt 9% AT e & e 'Sl Rl 1w F ST hrgw H, ot siad wear 2o il

ZaTgeer & forw, afT sma 50 Fhe it 3 =Ted €, 97 AT T “countdown (50) .7 EMET ATRTI

[@ “Dramea*

Fie (&t format Ran Optiees Window Help
cine
! countdswnia) =
s m >0t
In)
2 =0

countdown (30

8. FTHT TAR FIT AT A =A@ A3 AT AR -

import time

#def countdown (n)
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#while n > 0O:

#print (n)

#fn = n -1

#if n ==0:

#print (*‘BLAST OFF!’)

#countdown (50)

#
1.
[ “Unstes”
file Ede Format Run  Options Window Help
it time
def countdown(n) ¢
e n>0:
t {zm)
n=n-1
Lf 7 w=0y
pracp{ ‘BIAST OFF!!)
counzdown (50)

A STITHAT ATOT AT % T FH F2d T80T A T srfreaf=pat &1 qeaisa F27 F or STRr w2 % o s 7ge sqs
B TH IO HT ITIN ITARA TR a7 H Fram S 561 21

BH AT FALeT AT o o1 IO sifaves, ARTaer , Tord aaTat, FHET FT START HT S STTERAT AL HT T

L 1: TAYE ¥ AT Foha STARTHAT

FALACT T HIE =T FHTH Fd @ 9 U AT FeT HI g A o (o0 FHIHII TG FaT g1 g7 04T e 39 f&6g 9w forgar
I AT STl AT I A=<t | T4 T 3, ot 7721 7 =18 8 & doges 1 2

THT 2 3 o7, g9 919 & SafHiRd e () e F1 STANT F30 7 FEE o STARTEHRAT g7 3T TS T T FdT ¢l 3
() T F HIEF F ST TH ITTRAT F1 Hohd & % ToIT Ua fFeqT 979 2 TFhd 8| g7 STARHAT % SAUE HT UF R0 § AET3T FT
T Bl
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=H TRITH % e, 207 =9rgd € o Suanrrat &1 q9i i T Y, 97 Ao TRTH 1 &7 d9t & o7 g9 39 81 39YE 7 a9y, g6
AT BT % 3fq H U T AT FAT ATRY qAT0h STARTHRAT & 39 ST T T 3 = wer & g1

number 1 = input (‘Enter your first number: ‘)
number 2 = input (‘Enter your second number: ‘)

AT AT AT o & 978 g8 YT T 99 F T8 39 39 F 94T AT 26 =7 T FT Calculator.py &g T & 3T T i
foreT §, g9 srow T araravor # python Calculator.py FHTE T START 4 STUTH T FAT Thd g1 AT TF Hohd & oTaTa |
zftmer =T 9 Zrew F7 § qew g A1teu)

Output

Enter your first number: 5

Enter your second number: 7

T AT T TUTH FT FE T AATT & 37 ATAT TGS T=d 2, 97 AT 69T 58 37 7 g off 357 2 Thad & e AT Ul Hehd (33T ST,
T oreat, Sefveht, Tk w19, AT et U it AfEd| UAT TEierT 8 F#ih 3AYE () 3T # Ro| F w7 # v § o7 77 7gf S % 5w v
Fae #fY qETT F @ B

H 2 FLO H TH TUTH | U H&AT T START FIAT AT 1) STHTH R T ToET et 36 Forw wpeqwy ey 3 forw, sfiw 2) =g et
T o TorT T STARTRAT 7 399 UF Searens e gl gl

FATACT AT AT TELAT & AL UL, TH AL () FFMT F A ATAT 21 &7 qUiteh A7 FeAle § a1 =978 7hd 2| gare forg, qof
HEATE ZHTY 3297 % ATHA aId &, ST g/ A T U ST THT | aa@ad * [T int () FFT § T () HF H7 F@e|

calculator.py

number 1 = int (input (‘Enter your first number: '))
number 2 = int (input (‘Enter your second number:
9, ST g AT QUM TS A § AT g U A H TE A 7 €

Output

Enter your first number: 23

Enter your second number: 674

TR, SRTY g/ &A%, T, AT IS o= AT-0TTh a1 e 2, a7 g7 fAwerfortra gfe 1 araer #3

Output
Enter your first number: sammy
Traceback (most recent call last):
File “testing.py”, line 1, in <module>

number 1 = int (input (‘Enter your first number: '))
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ValueError: invalid literal for int() with base 10: ‘sammy’
AT T, T STANTHAT TAYE Tl QU ST THT 6 ®T H HUGIT F 6 (o7 T aRuae e 6 g1 T UET 2 T9d 2
TAYE FT FATE § aaere o orT off J7T

LT 2; FIXEY T STIEAT
THTIT TRITH T2 219 & T2, 36 Fof 4 IO e SIS + e % o1, - e & forw, * 3o & forw, siw / frams & form)

ST o 29 oo T & i e 8, 59 a7 g w5 Aed 8 5 vekw ann 98t &1 ° w19 #1791 8, 9o a8t g9 S
TATIAT FT o AT [E F| GH &1 Fa] 7 UF 92w H S & q0F FAgere? HT STAN FHLA aTeT S 1<F A3 3 Tohl

calculater.py

number 1 = int (input (‘Enter your first number: '))

number 2 = int (input (‘Enter your second number:

‘)) print (number 1 + number 2)

AT TRITH FATT & ST &7 Fa% a2 2 @ ST Tg AT F 6 or7 gl S1ar ¢ 6 78 1 37 w77 & st o gv sviie # &
Output

Enter your first number: 8

Enter your second number: 3

11

THHT AM3YE 2o fREmar g o TR @t a8 & 19 &2 Tg7 8, a7 Fo70 TRTH F I T2 6 3I0H STANTRal fl KT a%g o =g e
F foIT g o €629 STEd 31 UET F37 5 (o0, g0 9 T9ee 67 3% 9 TTe9d wed i IR Je w2 § gurt ggmar & oo ffar
HiHeH T ITANT HT| TH FATEd 2 o STARTHRAT 39 A1 & 912 § I8 I FL ST F T F7 T & ST AIve? ST Iearfad IO & a1
ITART 3T ST 2ET 2

calculater.py

number 1 = int (input (‘Enter your first number: '))
number 2 = int (input (‘Enter your second number:
Y)) print(‘{} + {} = ‘.format (number 1, number 2))
print (number 1 + number 2)

A, T ZH TRTH =TT & a7 gHIE ITH ATA TR ATSEE BT ST STARTRAT 1 ST ZTeT fAearfed it S w2F aftrdiT srfdrerts £ qfe
A T
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Output

Enter your first number: 90

Enter your second number: 717

90 + 717 =

807

T T T ST F2A § ITAEHATeA i Ao qafwar Ferdt &

Z8 g 7, o arht Tl i SHT ST F q1T T H S T 8 1 g TIE § SIS 6 [0 ITANT 627 S[rav &

calculater.py

number 1 = int (input (‘Enter your first number: '))
number 2 = int (input (‘Enter your second number:
Y))

# Addition

print (‘{} + {} ‘.format (number 1, number 2))
print (number 1 + number 2)

# Subtraction

print (‘{} - {} = ‘.format (number 1, number 2))
print (number 1 - number 2)

# Multiplication

print (Y{} * {} = ‘.format (number 1, number 2))
print (number 1 * number 2)

# Division

print (Y{} / {} = ‘.format (number 1, number 2))

print (number 1 / number 2)

A SULE FEART § AT SAIE, -, *, 377 / F ST 21 AR g7 =9 &g 02 T Ford 8, a7 TR Iues 99wt & Ao
T GIATTR, TH TRITH T Uk THT § Fael Tk AT FA F (o70 HIHT FIAT AT 81 VAT I 6 oI, g 96 FF191 FT STINT
FT|

L7 3: A [Aa<9r Fl ST

AT Fergpore?. fs TRITH % o7, g0 9TEd & Foh STTRTRdT (9 sifavedt § ¥ 999 § T/ g1 av, A0 Frhne & o 0w g Saehrr
STTER % |TH-8TY U forseq a9The §0F &Y, qTih ATk 1 IaqT =l {5 F47 FAT 3
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7 Tt Fre F1 SN F7% T, AT ATl 0w R o

Please type in the math operation you would like to complete:

+ for addition

- for subtraction

* for multiplication

/ for division

AW AN 4

H SUTRTHATA T AIAT THE TATT o T Te Aqve it F7 ITAN F 7F 3, TA I ITARTEERAT =1ear g & s

STTW, T & / 2759 7| g7 ST T T AT8d & 39 9T G 8, &TaAiTeh, SiTe & 7w 1 37 7e1e & forw off &7 2891 Ivg T 2

A% g STTRTHRATA & TAYS AT T 8, FAIR gH TAYE () HF AT STTNT FLAT ATEA 21 g9 TG AT TS () FoFere o sia L@ i
IH TS F W AT U AT00ae § T hdT, i g sitover 7 3

calculater.py

operation = input(‘’’

FIAT A IO AT 2127 H3 T T T FEAT AT 2

+ for addition

- for subtraction

* for multiplication

/ for division

\II)

number 1 = int (input (‘Enter your first number: '))

number 2 = int (input (‘Enter your second number:

Y)) print (M} + {} = ‘.format (number 1, number 2))

print (number 1
print (*{} - {}
print (number 1
print (“{} * {}

print (number 1

+

number 2)
‘.format (number 1, number 2))
number 2)
‘.format (number 1, number 2))

number 2)
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print (*{} / {} = ‘.format (number 1, number 2))

print (number 1 / number 2)

T I3 9%, X g0 AT T FATd &, a7 3899 Fs T Agl 9=2d7 % g0 8o TFe U F7 TAYE Fd &, a7 Ao THTH F o7
FEIAT Tl TIed 2| 39 a9g o 1% g0 o9 TR 7 9 G 5697 8, 99 99 98 ST 981 S FRaT ST 8, a7 o= sfaest
H & 7T F oI 3 ST77-31TT AT Uil FT T ¥ 17T HAF I FATAT % (oI7 T@T STUAT A& 3T ATF 7 U AI¥e? TeiiF S99 gl
BRI

calculater.py
operation = input(‘'’
Please type in the math operation you would like to complete:

+ for addition

- for subtraction

* for multiplication
/ for division

\II)

number 1 = int (input (‘Enter your first number: '))

number 2 = int (input (‘Enter your second number:
‘)) if operation == ‘+’:
print (‘{} + {} = ‘.format (number 1, number 2))

print (number 1 + number 2)

elif operation == ‘-':

print (‘{} - {} ‘.format (number 1, number 2))
print (number 1 - number 2)

elif operation == ‘*':

print (*{} * {}

‘.format (number 1, number 2))
print (number 1 * number 2)

elif operation == ‘/’:
print (*{} / {} = ‘.format (number 1, number 2))

print (number 1 / number 2)
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else:
print (‘*You have not typed a valid operator, please run the program
again.’)

TH TITH 3 ATEAH T % (o0, T8 T STANTRAT bl Teh AL Tk ST % o107 ITT F:3dT g1 57 hedl (% STARHRAT T2 *
T A % foNT| o aTg, TR 2 Fa% AT ¢, ST STARar 58 3T 40 =992 F¥aT 21 =1 fog 9%, T weoi= frr o aefiwr
Y 3oITE AT fRmmEar 8

Output

Please type in the math operation you would like to complete:
+ for addition
- for subtraction
* for multiplication
/ for division
*
Please enter the first number: 58
Please enter the second number: 40
58 * 40 =
2320

= Folg F o6 g0 T &1 S99 F5 F7d 2, AT STIEEwar dgaft are T stover & o 0@ ST 9% T F2dT g, a1 Iee Aa7 I
O F T8 T [T & TATE F % e Fieash a7 7t g ong &t fufast & e 3 o v garfaa Gt o B=Em #wwr
=T TRt 2

T UlEe U¥ U 919 YT d¥E HATcHS TTH &, A6 g7 TRITH 7 6§ Feme f&3A7 g7 a1 FawT s qg) #% 9% 8, a7 qfory
TR # g $fiY FTAwar Sied 8l
JTOT 4: FHTAT T TIRATT FX

ITTRTHRAT oIt JTE AT ST & fAwurfad w5 Y erar #1 g9rem F fore, g7 o= Frat o 7Rarfid w3 §1 ey ager gams #isEr
TS A1H I UF FFAT § STel| §H FFT AT ATH FeAgore () TRT i Farer % ofiaw g1 s8ee Y uar srfafis o S ag gRfea
T % forg £ T <erar g, 39 SO Wree & el 9T # waerd Ay oft S

calculater.py
# Define our function

def calculate():

operation = input(‘’’
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Please type in the math operation you would like to complete:

+ for addition
- for subtraction
* for multiplication

/ for division

\II)

number 1 = int (input (‘Please enter the first number: '))

number 2 = int (input (‘Please enter the second number:
‘)

if operation == ‘+':
print (Y{} + {} = ‘.format (number 1, number 2))

print (number 1 + number 2)

elif operation == ‘-':

print (*{} - {} ‘.format (number 1, number 2))

print (number 1 number 2)

elif operation == ‘*’:
print (*{} * {} = ‘.format (number 1, number 2))
print (number 1 * number 2)

elif operation == ‘/’:

print (*{} / {} = ‘.format (number 1, number 2))

print (number 1 / number 2)

else:
print (‘*You have not typed a valid operator, please run the program
again.’)

# Call calculate() outside of the function

calculate ()

THF T GH TATT & Tk FELT FFIT ST AT Teafie F a7 21 FI F T seAls H gH ITARTHAT &l a8 rweq 397 =m2ad & fF 7 foew &
TUET FIAT TS & AT Tl ZH AU FeAgored qId i % AT IT TH AT 4T Th &, AT 6 ATHA H gAY T Aot A7
AT o T et U T g ageT Uierd s gaer off 78t gem
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T TH R AT TR & AT & () S TH gH S FAgele (): FIS sl b A (g &9

calculater.py

# Define again() function to ask user if they want to use the calculator
again

def again() :

# Take input from user

calc again = input (‘"'
Do you want to calculate again?
Please type Y for YES or N for NO.
V)

# If user types Y, run the calculate()

function if calc again == ‘Y':

calculate ()

# If user types N, say good-bye to the user and end the
program elif calc again == ‘N’:

print (‘See you later.’)

# If user types another key, run the function again
else:

again ()
# Call calculate() outside of the function
calculate ()

TTT Su¥ AU M0 37 o F A1 Ty AT-Taee 8, TF ATIE FTO-09 Y T N 3 ATl U SAT3-34 y 3T n A7 T Fe % for
ATET 2T F Thd g1 UHT F27 F o0, A2 T2 & Bl o str.upper () :

calculater.py

def again() :

calc_again = input ('’
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Do you want to calculate again?

Please type Y for YES or N for
NO. ‘' ")

# Accept ‘y’ or ‘Y’ by adding str.upper|()
if calc again.upper() == ‘Y’:

calculate ()

# Accept '‘n’ or ‘W’ by adding str.upper /()
elif calc again.upper() == '‘N':

print (‘See you later.’)
else:

again ()

TH q1E2 I%, g0 Fergoie () TR & o H TR & () e SiTeAT AR a1fh g9 S9 Hie il {72 T 79, ST STanehdi o qugarg &
ST AT ATEd § AT A8t

calculater.py
def calculate():
operation = input (‘'

Please type in the math operation you would like to complete:

+ for addition
- for subtraction
* for multiplication

/ for division

\II)

number 1 = int (input(‘Please enter the first number: '))
number 2 = int (input (‘Please enter the second number:
‘)

if operation == ‘+':

print (*{} + {}

‘.format (number 1, number 2))

print (number 1 + number 2)
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elif operation == ‘-':
print (‘{} - {} = ‘.format (number 1, number 2))
print (number 1 - number 2)

elif operation == ‘*':
print (*{} * {} = ‘.format (number 1, number 2))

print (number 1 * number 2)

elif operation == ‘/’:
print (*{} / {} = ‘.format (number 1, number 2))
print (number 1 / number 2)

else:

print (‘You have not typed a valid operator, please run the program
again.’)

# Add again() function to calculate() function
again ()

def again() :
calc again = input (‘"'

Do you want to calculate again?

Please type Y for YES or N for NO.

\II)

if calc _again.upper() == ‘Y':
calculate ()
elif calc again.upper() == 'N’:

print (‘See you later.’)
else:

again ()
calculate ()

T ST 3T TTUTH T AT (e (ST H TSN FeAgeres. & 1 FAT Tl g 1T 3T a1 a1 FTe TUET Fed § Teqq gl
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=0 5: IS § AT
T FHW ITE U =x7, T G HIATHE T HIS(E g1 ETATTh, TH FHI Al Sga¥ a1 & o0 o7 37 f7 a5 T F7 G9d gl oM
T AR B FHT SIS THd &, ST o (o0 ST TRITH 3 7 % T o2 Sumd # R0 67 TR FeaT g, S
def welcome () :
print ('’

Welcome to Calculator

\II)

# Don’t forget to call the function
welcome ()
calculate ()

T TR AR AT 9% FA F STFAEE BT 1 AT F (oI, AT Tg AT FT qohd & T ST =T 78, 9 2 STAREHRAT
FIT T ST T oA Fe 22T FHAT 211 StaT o T orefy 2, i3 "1 $fiw @ear_2 quits T8 g §, 97 STAnhdt & U e et
Y TRITH =T 92 &1 S7a7 81 °7 21, UF Al § S ITFNHRAT (A SAa¥e (/) FT =799 F2aT g i o9 gay /a7 (Fa9_2) %
T 0 2127 F¥aT 8, a7 STANTRAT FT hte-fas ue: R am S v at g6 TEeE O, T A A GrEw] T4 ok arg
ATATE ST T ITART FAT ATg T &

A GT A 4 Aravedt ge Hiad # fRar g, ot s srfafiss stmeest &1 Sire w96 8, S

operation = input(‘’’

Please type in the math operation you would like to complete:

+ for addition

- for subtraction

* for multiplication
/ for division

** for power

Q.

$ for modulo

\II)
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# Don’t forget to add more conditional statements to solve for power
and modulo

T ATTIER, AT T FEahe F q1 T % fZeq #r e & forg a6 3

AT T HATAT 3T T AT TIoTFe T HLATIAT FIA 3T AT F Fe TNF gl 8| TS €417 TEAT Aged ol 2T & o et qereat
T BT HCA FT FIS TF TET ALTRT 72T & RO g0 T #:d 2
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