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1. Tni¥roduction -

e | oo —

[, ol PoTr A
___L{thon

111 idhet s nghon 4
: Python is a Se_n_eml_: o_se_,_c\{jrlqmjc_,_bgh_-_fevd____

Ur
and inleror\tjamled oxﬂmmmmfﬂ_laggﬂyagb —
s i n_ecp_{o_be__aim ole.and_edsy_te learn , makin it
an_ideal chaice for b%j_nne_[s-_O_ne of +the kgy_\‘s}renj .
| oF Iib:-Fhon is_its versalility.
F E(JJJrhon aupparts the ola}'pﬁ-’— ariented _rﬁtqm_m_i_r_\lg__aﬂ:mach
allawing Q 3 e[og:.ciﬁ_:l:o_crea{e_o ,)ls_li_ccrﬁgns_wj-lb_o g.a JRE_CI i

and redisable énde

-2 Fealuies of Pg,”von

RquobililELJ:_:;ﬁg}baan_a _D_{ax_is_clasi_cin.edjo_be_dedr.qnc:[_reuaoﬁ-
e, mqkfrl_c} ! easy - Djiiﬁﬁ),beginnetsct ncl,ge)sFeri enced pragr=
| S | ammers 1o und,eLquncJ_Gnd__wr_i_ e_codp . _

| Sl'mf):'cj@ '-;E\gllb.or,}_wem has ixee_aimT?\ic_i’c _an c] _dvaids c-nm Flo)(
Sy nJrox_,makJ'_cE it e Ef_%«hleqr N_dncl_USe <am Pdreci i >

u N Whher f)fgﬂrctmmin_cl _quuaﬂe_-_Hﬁ_._._._._u_ -

Dnamic tgping:Puthon is. d\tjm;mi cally ¢ %écl,ﬁ.-t;eaﬁ-rn g : }(ou don't
\\_+_neec_{o_ex TiJciJrl_us declare. variaBle. EH ol o ol

! . ¢ B -

| B

| o
i
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Large Skandard Librarg : Python orowdps a_vash handard libreliy
with ready—4n- uqe\‘mogilles and funclions for various 40&1@%

J
SCIVII’)G developers dime and efford in :mdpmen-hna carmmon.
-Funclrmnohhes !

Ob\e& Onen%é Proqrommm (OOP) i Pu+hon s‘unool’-LS +the OblEcl

*Onenf Dmarqmmma Damdlqm al\nmmo or the creation

J
and monaFu)af;on oF\(J)h:ec{s cla&qm GnaJmherH:dnm

-
[: | Crass-Platfsrm Compahl;ufh - Puthon s available. on multiple
| | platforms including” Windoms s s Linux  making 1

| BlClh'u FneraHP Qn\\J versatile .

4 Extensive. Third - Pcmlu Librarias :- PLthon has a vask ecasuslem
; of third- Ddria}r libraries and Framewarks $hal Pxnanc, nlE}

E CODGJ)I llhes N di %Demn% doma)r)s such as web develapmen{

‘1 c\a*o dnajjlels dnd madchine ledrmrlcj

]_Her reted Nalure - EtJJHmn is an interpreted [anquage., medmrg
it daes not redmrp complloilmn Thig re&ul*s n_a -Foswlﬁr

c:levelo:vmemL mdp as ooci& can he execuled c‘recHu uun#xomf-

;’}hp nped for a selbmhte commlou(:on queD

]T’\Jr(-’GrQJrIOr\ Qupbilities - ES!Jrhon can easily inteamie. with

f other languages like. C, C++ _and Java, allowTng deve10f>ers

to l@errgp exmjnzrj m&@baqu and Jbran&q

1-3 Applications  OF Pg{bon

Pujrhon s mldelnj: L\\SPCJ N \Qroys Aomams

‘ and affers numerods C],DFI(\('hLlODS ClLlP g10) I{'S "HeKl!Dl 410




EGSPL‘L‘iSE;BiLe__qLe,_Gnme key dreas uthere t}ﬂibamf
= I

finds iﬁﬂ&gﬁﬁh !

Weh CJF’_UelonE_D}- ‘Eu“mn 1S e)(Jremlvelu uqecl 0 uJEID__C[E\LQLO—

pment MNDLKQ &uch as Dianga Gnd Flask -These framewo-
ks prow ent 4o0ls andJibryies do build c{unomlc
- - meb&’kqm weh anhcahoné

Data Analysis . and Visualization *- Puthan's rich ecosyslem of

Libravieg mC\Ud”ﬁ NumPy Pan&aéj and T"Idl’plmq\g make it

Q Dobular (*l’)mce for daf-a Gr)ahmls Gncl wsuaherioD ]i

enables Drofqutomlq gas) F‘roress ,mdm}m\que _and visudlize.

clata PF—EE(‘I—; velu

Machine learning and Adibicia lnjrellmence - Puthon has heco-

me. the an-i5 lancruqqe Tor machine. Ieommc and Al Dmm&

Ubldli&% Like. ‘l’é_nsorﬂom keras dﬂ(l Saikif - ~ledrn DIOVIA@, DC)UJQ!- A

ful tode for :mplemen%na (‘omx\n\ex algorithms and d"-rmm_n-j@:
madels - ‘

LAU'k)maJn'on anc\ ScH l—ma Puthan's easy- ko - rend eunjrqx

J ¥,
Qnd rabld oeyelopmen- rucle make it an ideal chaice” for

ou%nmal-mn and scnphna lasks - It is mmmon!u used fac

tasks such as file mam{oulanon data parsing and eus}rem
admnms}rml-mn

14 Python Installation

5 download and instal Pglrhan Follow Hhese el-r]m




ot Bliadeiiey w0 o -

1 Visik the. oFficial Pythorr. wehsite. 04’-.@@__%&}’_09—%-[——‘””

~loads/.
Q&MINth& Fﬁﬂmn_ms%q\ler {hat _malches yaut_ﬁﬁkm mcf

_Umemen S

IR

-xlhe. hnk

3:0n_the. Python Releases for Il ndow._ pag o, select

For_-\ha_lqlesugjrbon_&nx_fe\edse

‘LScxolLdomn_and_cboose._a%\er:jthe__wmdows_ﬁ?6__64 lrﬁ‘l'G“EL
for 64-bit or_4he "Windows x86_execulab! le_inctaller" for 82

~hil-

5 Run_+he douwnlaaded installer_and follaw th e inchuclions _,{o .

hﬁﬁ’r,a\LFS‘rhon_on_\njau _Win d.o.u)s_s_ﬂsl em-

Far_Liny )L_C\Spe.ciﬁnaﬂ;{_ﬂbun:}u)

1: Opeﬁbeﬁmmmr&ﬁn*e&iumpcumﬁa

2. From the. Al soPhware. dro r_down_hsal_b
Tools -

8- lacate the en‘}ru for Pumm' x_and_double = click_on it .

4 Click on the netall bulton 1o intiale the. installabon Pprocess

5. Once.the nﬁallam_dﬂnfleLAOﬁLMﬂ_Sﬂ ware.

Center frlder -

1.5 First Python Program

—-__._L_.u 1 3 - your i

rog ram (s Qn PXCIJ:L

e

e_anﬁucie_HﬁLe s a aim pl o

e

—

examfl e._{o_j

F 3
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=
: # Prinh'ng Hella IAlarld Lising P\l}l-‘\mn
i prink (" Helln_orld )

let's  hreak dawn the code:

* The piint() Funclian is used {a chspldv the @Ioeajfled Massade
ar value _on the cansale - T

* In NS case . we pass the qlmnq "Hello, Horl(:’l as an

Oroumerﬁ- Jco-}he mmH) -Funcl-mn The &Lnnq IS Bnclosecg s

dnub e CJU okﬁ

- The #F GUmbol indicades o camment in Puthan - Commenjcs

are janaored by the interoeder and _are ttsed in pravide
Pxp\mnahonq ol _notes 4o the cade . |




%liﬂ Modules (n puthon

VJ

Modules provide a way o orﬂamze_ vour _code. |o ddiml\lf;,

\m\-ch ol’» having all ot Jmcle i a_sidale hle You_can-

ol

_split ik A maiole “modules based an oIt phimndose -

bjhen datt ulon{: -hl) use. —H'\e runc*lonallfu tram !‘,1 Mo

9n impart it ancoduour Curreth i)'(oardm af _dnather

ool

This__ allows You Yo access and Use ?unchonq Ldaases

cmd vamnblps deﬁlmd whllmn “HKIL mncJuJe Vou can (l\nlé

mn{ma Shousime, oo rf'DeauLco“u and inskead” rouse dhe. code

C]EEmecJ in -H)e mocld|e

TThree_main_tupes of modules :

§ }f Mndu]es }[
o T | |
- | Ruilt-in modules E)d-emal_l‘ﬂod_les . {USPr- CJE}E{HPC{ Modules

ilk ~in mad

pS .

These are._madules jhg{- come. pre — installe

Mﬁ%ﬁm—‘&ﬁ—mﬂj&m{_ﬁ_{h&ﬁﬁnﬂgd librl:n\cjz and




classmate
e -
.-
AR Plovide a wide mnge. ol —If’unc“ionajilj'gs-Buj” in_modules dre
LT llmdilu available ﬁlr_uELun:lhgﬂ the need fae add{h'on,al
Rl jDSJﬂn;Eonﬁ.
1 Ex{ernal Madules:
... These dare modules thal are createc

by

third- DGYJm dﬂeL%es_nnd_ma_no}_PaLof_{bﬁ_&lgﬁ?amL

ﬁnru

They Sedendad Pathans ca:ahlhhps Bu me&ma additiondl

funchonalities Tor specibic Dumoses. lerndl modules can

hp downleaded and Jre.JmWecJ using Dacque, MANaqeis like.
( pbﬂhon mckaqe mc\ex) ~44

| Pobular~ exdemnbl mndules include, numbufov numeyical _corapiet -

L Qtions - z ‘

. “ User Dedined Madules: * |
{ These modulesare Oreal-?o\ bq 'U]e,

their lesde intn seprade ﬁ:le,s ‘cm

| reuse. %mmona[l{q
| acress  muliple progams- |

SPI’ de}?me oclule (‘QILCOYJJr(lm Jﬁmrkon% C\(‘i‘iﬁ@j VGHGHGS
[ and o}ber COc\p %\cx aan be Imomlfd and uqed D other
Puqlhon qcnb{q ar modules

%[ 22 ("ommenjrs in Dtﬂhog

Cammentsin PU'H’)OY) are_uysed fo pravide. xplanatag
fﬂ(ﬂ'ﬁs within the  code Jrhcﬂ— are. Not execujréo, ar m*émnew%u
bu the mmpujrﬁf "Theu are. helpPd Jor improvinag c&de
rmdcuffu and For“\@gvmq hlmmdeﬁs ar PKDIEIJDQJ“IOHS

.' R)r n-H\J develg Ders  who quhlr wark with Jth FDdG
y in_the ‘Eﬁdm




d:.swuu

Dal’c P
RADE s

- 8-_,_ e

; In Hﬁhan commmts 0 denorea D Ne__Nash MDA [ H ‘
._._..r.foﬂouxed_bﬂ.-} comment: text - Inhe ne_ P n
t rpre: coun&B_a_mmmenJ:,j}._L ' _MmaVes
u Lo Yhe next linas of code . Comments can he. placed

4 at 4he end mb— line.or' an.a_line b,ur themselved.

Ths lmooﬂan#.— 1o Jrlnod- cmmenks_are meant for human
teadets_anri are_Not @xmﬁrd bu_the. Equhon eruPr&er
Therefare. , they bhave. ho im on he ijmdrdms s
Rmch'ona]iﬂ ~or Pehlgmman e k-

l_g,n_gé oF Crmttients !

W;G[Dps of Comments

1

81‘chjle—\;'np CommenJc Mufii—\me Commen4-

1- Single -line commente
q .

Qmale line. comments are used o add

7 oxplamahm - or_comments an a smql@_ i e
4] (‘OQP _lﬁpu s%ur—l- o\mLh Q haB}) Gumbo\ (—# omd comLmur;
)
o T

unkill e end mE the line. Anu#;ma waitler afley the

hash \Qumbol s considersd o CATenT and Is lqnorerJ%L

+he, Pm%n m#emre%e:

Here's” an_ @mrrfolo -
S ol

SEEEE
# This is a SIY)C{[Q-—,mP Commen{— o |
X =5 #Assmnmd a value 4o the yariahb % |~




1T 2 Mulli-line Commenls:

j Mulli-line comments also known as black cam-
& menks . allow dou_ 4o add comments that SO multiple
i B lines - Pquhon A%'iq not have o bullt- in sun{ax Speci=
b | —hml(q YRy mulbi-line comments, but uou can acheive.
] "4his by usin 'fnnle dum&ej Ceithex smqle, or c]oubLg,.
3 1o cble o Sing 4hal is nok Besihed 40 ank —
g variable -Since e Used olseahere. in -H’\Pdmre.,_
. it acks as a_comment
. i, Here's an P)mmD]P :
2 Tl e mL,L" —line. omment -
§ Iis cadn soan acrnss. mulinle lines
| and is endosed within J-nple duates -
L | v |
i | A=D #Ass@m'fcj o value $o the variable X
| 128 What s abip?
4
| In QImD]e lerms _ pip Js a Dacka_%e managel
| for puthon- T &ldhck for! PJD‘ \nsjra”s ’qcques or o Dip
mswml Pdﬂ)on - & b

| I/\ULLD wokaq with bquhon w/ou may need 4o use externa

| librarjes oeroJulei That brevide addijcrona] Functienali

Itles

beUn nd what the standarg

lhbmru abbers . These libraries

L are rr“en deveooed by the Pﬂ'ﬁ\on [(uvmmmunljcg and are
:' OVOILgHe Pm( njone % LLSQ
| Pip_makes DJJC P(TJSU 1n ingtal) o packade, manage

o CEETI |

__Q_Dd aninstell Jrhes_@J oxdernal libraties -

hQ\,DS }JQLL

—
—_—

7~



10

elegsmate |

Tate

Wy

i

find _and download

the libraries vou need from he Pythan

Packuap Index ( PgPI _which is o repo(s;Jroru er Pquhon

Dad(QQES maintaine

by +he Community =

i+ an ~our ‘Q(}s!l-cm along it any dei)eno\encms i+

rea,mres

"I NlH’) \D dol Ccan m@fa“ Q Dackagpl nunnind d Sl Dl@_
‘= _“fn Unur lerminal &r command pom T will
au}om Licallg="2elch fhe Dockaae Fom PJJP! nd install
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31 Variables in Puthon

In PfrH'mn \}andb\es are. 11«;9(} 4o m[oro \éa_lue_i

+hm-\- can_be used laJrcr in a Dmdram You_can dhiik of

variables  ds mn#amofs -H-uﬂ— b&fc’ Aajra Nha-l makes

Du-H')0n uniaue. e +hat You dan't need +o expl mHu declar

+ e +upe of a vanable You G}molu d&qﬁn a vdlue -Eo a

variak ﬂJe usina the "= onpmjcor
\J 1 1)
For example., you an maa% a variahle. Ca]]PA "name

and) GSRlﬂn H: a_value like 4his:

name =" Yadn;lefsh“

HQYQ "name” is ""hp VanaHe Dame dnd YQC!DUQS})

+he VG]up dsslgned i it Pujrhon will  aug m(ﬂ{ca“d dejrt

ine. the -Hmp orF valdE s ged on the aind CIGSBlD

fo it

\ariables in Pujrhor) can hold olﬂem% as nk dmtd,.suc\v

as numbhers ,G%nqo, lisks o SlUBRATTNS ﬂlﬁ%‘i&_oiyﬁﬁis_
You can oham(o e - value, crk o kil et imgﬂ

;71 .
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t-‘\—“}s
@:::; ()

Ossg)if_)g a_new yalue o 4 . For 'mslPanc@ ‘

q9qe =25

aqe =36 H- U'pcl ina the value o _ade varicable -

Pujrhon a\%n allows vou 1o DeJ:Porm operoclﬂons Qn vqncxb‘e,

~ Far-exaribles yausin add sub@'rclc!- .mu\bplj‘ ar_divide.

VdnaHeS &)nﬁ]mlnq numbers r}’nu can even combme/

variablas oP— c\lPke}en-\— -hmes us\Eﬁ o«laercﬂors For_inskance.

_

=1b

\l

')’ 8

x=xt+Y F The value of ‘X will be &.

greeti nef =" Hello"

name = "John"

message = greeting + " " +name. # The value, oﬁ ‘message!

will be "HeNn J’Fln :

Variables orovrde, a_way to store. and manrpuloule

|
|
|
|
|

data in suthon', making ik Basier o wark with! infor-

TIlfmaHon MmLLGbDuJJ: A/otﬂ" proqram - B Olwma meamEC}-Pu}

)
| hames_ 4o Vé//ablpq/ \/ou’ Qan  maxe vour - catle

|_moie ieadaE omrf unders#andablp
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Je1: Ten{-{-ier_ip Pq#)on

In P Jrhon an_identifier js q_name. used 1o

identi; YQ le—l’ nchon class, moda'a ,Or dnu other

(set— depme nbie . An m’errhabser o hp ma de up m@_

leflexs ( both uop\g_rmeg and_lowercase) . digte an !

underscores (-) INaweyer . it must starl with o lefler or

an._underscore -

Here are  Same :moonlﬂnl— rules fo keep in mmcl when

worknzcr with /denﬂrfners in ’Dulnhon

1- \alid characters ¢ An dentifier can contain [eflers fq -XA- 1)7

C\lQIJL(O a) and unclprscores( ). H cannat canlain spaces.
shecial characters like @,3 # or $- |

- Case SonsnjclvnEu f?ﬂﬂmn is_se-senailive. . meaning Upper-
.? case_and lowercase lelters are mnSm\prech[ ?eren}:

"mu\lar" anci ”muvqr" dre treated as 4o Jllke_ren’c den—

| Jnhers

3. Reserved lWords : Pquhon has resewec' wards  also knaon

as_keuwords ,that hqve nredefined mednings in 1he lanquaqe

Y,
These. wards cannol: he Jsed as_idenhifers . Exqu\P,&do

teseived wards indude "if ", "While" and "def".

& thp_\gth \dentifiers can be. of a Aj length. However, it is

recammended 4o use. mean JE.LLGQ L};tue,_mmﬁjbgég_

Elj_bna

5- Readability: H is cmaé fmcﬁcein_chom_d&s;ufdw__

ndmes for nc\en\dﬁem that convey -thelr DUYDOS&O

meaning * “This helos make_Yhe, og@-t\e mote! r’échque and

'Uhd&!&%hé%lﬁ
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Here dre. Smm_&mm]ojﬂs_a_F_mhL_dmﬂhMEﬂihan—

* mu_variable.
-

» caunt

 4oial_sum

Anq bere are. some. eXam’bles of invalid identifiefs :

" 123abe (‘Skqucs ath a clmljc)

mu- \lcmdb e( mnjrams b\tlnrsen/)
- i (a reseived mord\
* oy \mr( containe a e{:ace\

nAerstanAma and -Fo\\ouumd these rulas for adenlfriers in

Pquhon is_importank 4o_ensure c\dn’cugreddablh{u “and
fanej -rdncjr(ogmﬂ of your code -

| 3-2 Data Ep@q in_Python

- saal Data dypes in Pu{'bnn refer 1o the. dj Leren{
3 'kmds of values 4h&F con be. asmned Dt Uhpieals o
E Teu dedermine. the nalure of 4he doda and the
P !oD&mLions that can be. oex tmed _on_dhem .

. | Puﬂmn plovides several bm”‘ﬂn data tgpes. induding :
pal . numenc dmjnonoru Boolean, ael | \q@qukence, *l—upcm
— | _and numeric hgs anrpdapr g omo\e)g !\lumb‘e:, Hmt

uence T—FP has S’\Y\na ]lﬁ'\_‘ and Tia\e
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B
Numerie. Inteqer
D\'c}n‘onqru 1 Comples Number
o) =
—|Float
Roolean
"
PLl-“\on 'Dcﬁa
o J
pes 8
Sequence. Tipe. List
] |
Tuple
| 1- Numeric
Panon \quD arts d\ﬁeren* aumeri cal olo&a Typex

| ind udmd Jrr\'caem m

ole. numbers) Ploo'hna Dom‘k nur\n-Ler&

S
f decianidl r)umbers ). and cormiléx uIheEs (l numbers UDI'H'\

r@a] Ao 1maonnoru ards)

a- (njrcc\ex {int,

nJrec@s represent whole numheks

wit r»nucl— any T’Iancfond D'ovjr For _example.

age =25.

b- Floahnd- oer Numbeys ( Hoo} Floalrma- :mmJL
numbprs represent numbers uul-H‘J dpmmal bnimt of
“r—m(:honﬁ FmJ Pmmp\e DI =34

C- Complex Numbersf Com IOK)

Complex pumbers have.

a_tea

cmo\ 1mnnmoN [

.t e 2=

where

1 is e Ena™

2+ 3
N




tlasemate

()

J6l
Q- Dictianart W J o
Diclionarias_ate k ~value rans enc’osecl by
utly bracefﬁ_chh__vqluﬁ B qssoua}ed with. g um u&
kﬁ’ﬂ allommj__-FoLef mlenjr: [ookuy 43 and re}nevql
example., pefach = 7 'name': 'lohn’,’ aﬂe_.25 m{ﬂ i
'New Yo k! e
3 Boolean i SN
Roalean ( bool) Baoleans de L&G@.D}SJTUH)_VGIHE.S i)
oither Tre ar False. Tﬁej are. used for o )oaj_nferajrlons_
ond mndlldons for examp]e,. 15-\/0\110\ = True.:
4 Sek-: !

Sets (se;r) sels are, unadered alleckions othiiuL_

demmk ehdose_o In cunlu braces- 'Tﬁeu ape_ use ‘o
£
ma%emaﬂca‘ obemhons Guch a.\S Unnon ere)r\qoc obh ,

and._di Herencé For_example. ,-Frm-\-s 2 { apple! 'banana’
'omnae’} /I

5 -Séuence. Tipe.:

Seduences _represent o collecton of . elements

lnc\ud@ Aay-ﬂ -hme_s er m‘\fmqq lists ; arc? tuplas - R{‘ﬂnds

are_used fo Iore textual Hata , w

are used 4o shore_ardered COLW%
Q- S{Ymds (641 &‘]mnds reDreseth Qequences af chafqctey
_VINAS A

ehclosed  (ithin Gmﬂl@ [ olgulae 0.015‘38- For cxamule.
name. = 'Tohn'- | 3

b - Ligk( hsf) ! lists are nrdereo‘ Sequences’ mb-

P\Pmpnl— eﬂdo{spd in__Square brao[( L< Fnc}) elememL

7~
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classaate

o,

T T iy
B o -C)

()

be

les (tu ;e\ Tuple are similar o lishe bu—l— are.

1,2,3,4

C-Ta
immutable. mea:fm ~+heir elemen-ls .mnno)c be,
chqgge oncp o‘@%ne They are enclosed in () pari-
n'“waiq- !

o |<euLUorr§ in_Puthon
. ————

keumords in_puthon are EReial s thel- are.

1’10\110_01J SDECIP'IC meq mq& and DIAJDOGQS within the DU‘POOY)

Ianquaqe _fﬁeu are reserveA dncJ cannpk _be usec

CIS

'\/anabe names_ or__identifiers:

keuuuorc]s play Q cxuch e in d?:hnmo +he sal-ruclme

and_behaviaut ol3 Du-Pnon

D(o qrqmmerts

kGUU)O‘lC\S are ik EJui]AInu bk that allow us 4o creal

Shditiana) _alatements . 165

~s . Junchons E

lasses barﬂle,

”DDOY‘!‘Q hJ‘ ODQ_rCL

enors. dnhe Der{&m oA lons-
x| Lis) g? all ' dhe keuuunrds Jrl) oquhon !
Tlse  awalk  olse import  pass
None  hieak ere‘DJ— b raise.
True. class  findlly is re[—(Jm
| and _ continue. fr lamhda
| as deJE Ttam  nohlocal while
: assert Ael Siobal not (QU'H;
' iET (. or el
A d%mr el

4 ODGTOJCOT_S n ﬂ;ﬂ_}on {
S mmmani -

|

-

|
i

~

|
i

OmeLors in IfJquhon are s\(jjmhnls ar &FUL




elassmate

- W)

Chcmc_lere that are used o perform e_ci,h'c apsrahans

9% T

af obmcﬂorg 40 maninula wark  with  difFersiy

da\-ql-hnei-_Here qre,eomve im?orlank caiﬂgr_fes of

nferq-l-c\& 108 fjl—hon .

e ArithmedicQperators
o| Comparison ' Operators
0 A&Siéhmenjc. Qperators
ol lnaical Opelatdrs
o | RiYinise  Opetatorg
o | Membexship Opetators
o [ 1dentifyQperators
i —J
O _/f\_r_iihmplrfc Ofejmlorsi
AvithmelicOperators in_puthon are used 1o
perfarm mrrH)emm_Ll'cal Lalculadions’ an_numeric values -
_”;e basic mhlhmeﬁc OFeYOuLms l‘nc)ude,"
e Addikion () Adds Hwo cperands Lnqether - For example ,if
we_have a=10 and h=1d, Jhen aFh equals 0.
o Subhackion (=) : Qubdracks dhe second apbrand From Fhe.
first aperand - IF he Tirsk _aperand s stnaller_dhan he
# second’ operand ,the. resulk (il be nedadtive. For examsple.:

iF we have q=230 and b=5 hen b equdls 15 -

* Division (/) : Divides the first aperand bu the ather-

7z

aperand _dnd retuins the quotient - Far example iF we

hc]we 0=20 and b=lo ,.%lpn a/b equals l’-()'

/

¢ MuJb'Fh'CaJcion (ﬂ MuJH]Ph'Ps ahe. /C)Fem,il)cl bj! the ather

e m———

|



Date
Page

classmate =

For exomole iF we have 0 =20 and h=4 then axb

eduq\s Lo

1o Modulus (#) @ Retuns he remainder gPler dmchnq +he.

First ODQYGHJJDQ 1he second Oberdhc For examp 1 l‘F

we huve -20 and b =10 then a7b eqms 0. -

e Fx Donenjclqjdon (%) o Power Roiieaalhablie. el ope,rqncL

Joethes - power ok Socand_akerdnd - Far e)rqmple 1-E

we_have lq—— 2 prd b=23 + en o¥¥h eq\Lon &

® Floor division (/) Drowdes the Plom vahteirnE

the

auctient ohlained Bu cilvmo Jhe +wn aperand

s i

yng +he ldmas:- mEecmr hal 1 leds than or

equaJ o e rQSqu» for examp‘e kFuJe have q

=20 dhd

BEs s /b edua\s G

ComPan'son Obeja}ore’-

Compariaan on@roJ—ors mn b(H-bon are u%ch Jco

Compare 4{11[0 values ond reJrum}q Boolean Yd\ULP(Tyue o

Fals).

o

Eaual +o (= =) : checks iF +wo aperands qre ed

| to (1=) *check it tuwa Loperands are nok equa/l

_G_refaJrer than () - checks iF 4he IeH operqnc\ is

CTYeanr

Jhan right operqnd

fiahl aperan

less than (<) check 11 Jhe! leFl c\remnd is less dhan

* Grealer than or equal 1o (}-—) Ch(icks iF fhe eFJr

0bem nd

is qrequexr Hhan o eauq\s la dhe mH—

operand

berqnol

* lass ‘HWH'OY eual 15 (<=): checks (F 4he leH o

an-

i6 less Jrhom ar_equals Lo "
aperand- |




o
e.fA. M..*‘e, ’
=
A e e =
j:l—ﬁ;iqnmenjc Oberators
— | Assignment Onemjmrq are_used fo assign values. ta
g U=
varables - 'lﬁeu mdudp!
~ |+ Equa o () ¢ Assian the value on he n'anL{o the
| varidble an an the [F-
CQL%Q_C_LQSSI nment aperdors (£=,-= %= J<): pehfom
the pecﬁre old mel-(r obermcmm cmd qssyqn +the rQSuJ}:
A bo varighle
| Logical 0 erafors :
[oamJ operahrs in_puthan are used 4o oeh[‘orm ’ocumd
O?QYGJLIonQ on Boole’dn values -
* logica) AND (and) : Refums dwe it bath aperands are e,
oJrhenmso Filse.
- Jogical OR (01) : Relurns e if both dte one of dhem is frue,
A oherwise false.
* Loqi not) ° the oFFgg;iLe haalean value Q£
+he oberand-
]
¥ Bilwise Olperoulrorg'-
RHuwise aperators  serfoim ouemh'om an inc}ivfdu Bijrs o—k
binarq DUIJn}JPLS' !
r=|
* Bitwise AND(4) * Per elations on the
biharj re]DrPSenquJrions of the oiaerqncls-




elassmate
Date '\‘\

e pe———————

EBT@V;& ANE Performs a__hitwise. OR aperation on the

Wi hinar y remesen\-qmm of the Feans
. Bitwise XOR{ﬂ Pehforms a_biHwise exclusive QR Ooem%oo

on the binany reDresenLohon 0?, the Opemnok

+ Bikwise complement (‘% Buerts dhe bils of the operqndx

- Left shifk [<<) Gths the hit 0¥- the |ept Gnercmc\ 1o Jrhe

eI} bu the numbhet :rk positions spequec[ bu the.
riqht Opemrwl e |

2 10\hlc @\'anJ >) S"npr +he bit of Jhe left operand {fo the

Y\Qb‘l’. bu Jhe number 0‘]( Foslhons épe_u%col qu +h

thc o?emnc\

Meﬁl\:)e\'ship Operators :
i ]

Mem\:e@'ﬁn ape ! Ys are ugecl, 10 -’esl’ u)be:l'her a_ydlue is

a member (L}E d spdlaence-

‘|n - Refdins Hrue Ik both oFemnch refor 4o the same.

Gblecl ( sea uen CE\

- Not Jn Returns e ¥ bath opetands do mot refers o

— Fhe same oblec:l fseclmenc‘d

* ___’ABH'&]Q__@F‘.@@\S f

ldentituy Qperdinrs are med h'mmlbqre the. ic{en‘béq of%mo

OBI'PCFSJ .
J

s ! Returng Tme if both oFerqn 5 rPPer 1o the. same

ob pck-

‘I3 hoJc Relrumq True I‘L boJrh apefands dn nm‘; refeLs o
the same leeot |




alasemate
vt
%
s ; -
—
el i
In Puthan o list is a versatile dala shuclare

Jrha} allows you {é &_lmie_ and ormdnixe, mulliple. items in a

g\'na\e \/d‘fl'qgle- lishks ave le'

Y =7
xmed Iy encJoch_zI a__seduence. o?

and J1'r)_lcr | Jhem

delents niithin sc}udlre brackets [\T

Sepra
with commads. !

. lisks _in puthon are ordered egllecions of eemen

S m}‘xem_

each cloment ia jdenlified by Le posiHon or index-

. ligks are._mudable, =udhi!an medns  You cdn modn’f\c}faq‘cﬁ o

romove._elemenks aMer the ik s cteated.

et declarakion

| LXamy

] ‘
nj’? slemenks widhin ealuqr@_br_qcke{-s ( i
pj pS_*

numbets = [ 1,2.3.4,5]

=

Fuiks = [ "apple”, " banana, ‘orange.", "qrape |

Tn._his_ ezsc;gé\e, "

T ————t

Tn wkhmky,ou_gan declaie oJ\bLbj\j_mloaLrg.g_ﬁ uence.

: H_er_e_ate_a_% e

| e have dwo lists. The numbers
liet_contains integers, ‘spedtically the numbers _1.2.,3,4




, H.
>
- Tere
142 Dictionavy .
» Rt chc%onom uLD\hlhnn S a Co”@r“lroﬂ ot

kpu—value s . It ql|ows f\mu Jcosl*ore and rmlnp\iug’__ﬁs
bosed an JNGUP_ Lceus Dy clrnondneq dre muJ:qLe medn
>mu Qan modrPu -}h@m and —H)eu Dromo\e Tast access 16
values - "TEeu ae use%] far er&]'ﬁ like dalg mqopmo
and SrLonna &Hucbmd_mﬁoxmcﬂlon keJ mus} bp Ur)qdw"
ang ﬁljﬂh()h lmov:cles built-in melhods 5 otk with 14

Dl'c\-iona_rju Dec’qronh‘on :

# Ac%nr-' fodewi%myinu& Com : '
) ) i (L LI 1 g 10
Sludent =4 "npame " : ""Tohn Dpe ", aqe ‘R0 "major
\-" : ) R i J
cOm,oukr Sdience Jl-

43 set |

In Dtnlhon a set is a co\\eclnon — unigue,
elements- Ik is used when ou want 4o dlore a qmué oM
ikems withord any cluDhca |
8(3-)-5 art Flexible. Gn(J a”nm VOuJLo ac“ ar reémove, e\emen{:
TF&J Cjth Hove a soemklc r{rder Sa_vou (‘Cch arcQss
eloments by heir s o N
SPJr': also DDOT‘J’ rlnqlhema Cd’ Obela-l:mns like mmlammj
sets o -Fl'no\l'g comman alban e, | —




1744 Tuple

A +ur>\e in %Hnnn is_an_immutable ardered
colleckion 0¥ Binenls endseed in Dorqrﬂ-hpsrs () IL\:.ﬁ[

to_ core mlalrcc Rl e hould not be moohhea

%unom-\-s chexnchJ och unoackmd -'Fmr eqsil. otccess

— . eJnenk Juples are memor\J el memL and commonl
— . when dala n-lggn"f-uj and ‘;mmu-\agllrku are_desired:
. Tuple _dgdrn-ion
B - Author @ Codewith curious -com -
Student = (" Joho Dae', 20, " Com,pu r Scence")
Tn his examo\e we have q-km\e named _sradent
ok containg three 'clements : the @ludemte ndme.
(" John Dae’ ) . age (20), ), and treld a& th\u i Compulltr
L sdence"/)f
o 45 Jupe (onvetsion
ks | In_python, Jrum cashng ., also known as
- 4 DP cahversloh reﬂercs +0 J[he D\’OT(—J:SS ok chanding the.
% L Jrunoe ml— o nvidiier ol valle d4n o &Heﬁ%y Jruoe
: Pathon Dmmojes several built=in functions for dupe (‘('JRerG
¥ Qllowing ~vou 1o convert values hetween ditferent dadd
* Jupas - Herd are some._common Jrube cqunnq 'E(JhChG'ﬂS

{- 'mjcQ . Converls a va\ue {0 _an JnJccqer cla}q Jure .

2- Ploat0): Canverts a value fo an ﬂéw ciam \%Fe

-




==

c.h.ssmtce. y

> e “u >

———

18-k () : Conver

a Value +o _an S\'nnq cla

ata fupe-

14 lisk () onverls o value {0 an lisE dala +qpe

5 ‘\ZﬂD\EU Comvels @ value to a fuple data dape-

botl(): Gnverke a valye fo a bbolean

cH%lJlrube_

Top mcrhna IS very uvgem when you nee

PeI1

nbEYQ_:”thS 01 COH’)DCHIGGDS UdI'H') VCIIUPS

m(— Hlit

ditfa

)

)

e
Ct

Example :

= Author ¢ (o

ewithCurious - com

#In#eopr +o Sﬁmq

nunr 10

hum _shr =

841(num\

Drint (" Number as a S inj '-

', hum-qfr

N

il @qu 4o InJccqer

it et =

W ;{0

num = int (

num G’\’f

pnn¥ ‘Number as |mlcaer

__num)
7

= Flmd' 4 In-lcder

num._ Hm}

-—8\1-\

num ink =

m+ (num Hood')

Dnn‘r "Floo& as an m{'CCIQJ

" oum._

L)

om}:

Fhuthor : Codelith( unouefom

Namber oS _q Slring ¢l

Number - as an | e\a)er . Q0

ook as  ao 'm)ce\qjer '3
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‘\L '

Flow canho) in Droqrommma re-ker by the ahilidy to

n'\rm\ 4}19 mrder n m‘ncﬁ R*dlcmanrq ond m@%mc;mng

are_exey)

- |t allows Vou 4o make_decisions om@l rGDe&

achons based an rprlom

conditions - |n Dquhon Flow cdnfrol

is achieved usmq conditjona]

(FOI ulhule)

Stadements | E elif . eJcse) an loolm

( Jrlmn \y

ents_Q

LOUAS Yoy Jco Q’(P(‘J.dt al E\xertn{

blocks o code hased on_cp(hain COI‘HJJGQDS while looys

enable. Vou 4o rep

a_block cr}x code unhl o speluh(‘

Q)[LAJ-Eor{ S

_ngrlmn lnden

r

atioh

In Dquhah mO‘equJrloh b\du& a cmdo& rale in

de mmq Jhe_shu

re. olncJ G(.ODQ o¥ e Blocks - [+ is ugeo

qroup @Hcmenﬁ +ode%ar dnc{ moltcak uohlch Slaktneﬂt

belond 'HJ a quhculqr ock 04( COO‘(L PU"'J’)on SRS mO'en -Lroo
nekedd A dition] bracas 't brackele vlr o\e‘}me code.
blocks:

The & convenhtion in Pujrhon is t0 use kour

Spaces -‘r’or chen-lﬂJmn 1S recommehJ 4o be Coﬂ.mjre

Y)\—I \l“‘\ mAenJLcAmn Jrhmuahoud‘ Youdr code; 4o _ensure

tac alodr’-u ond Mmelly)

aMlJru

Hete's an example

Had demons the use o

l'nc:J e_nJra —

4l

Hob _in fﬁ#hon |




elassmate

.‘#'Coc/eb/o*l

Stafement 4
stafemenl 5

n_abave G)mhnb]@ the IP lademen! s Po !owei

bu an_indented hlack o:‘ code ', which s cons/o/em/ as’ the
;J? “hlock

Dedision = Making Shalements

Decision —makind_is_an nmoorlcnjr (’OHCQDJE In
Droqmmmmq (ﬂ\ou)ma us to e)mair; SDed?m blacks o?— cocﬂe

\qasec\ on ceﬂqm anditians - In Du—Hnon lme e difrereni

erc&cmehl's {or cle_clslqn makmo'
e IF eladement ¢ b tesks o condition and exedes a blok of
code if the conditian is e l
o |P-else slaternent ¢ It test a condilion and oxecutes a
block of code it the condition is true., and another block
i+ the kil o False
NBS'}QC i+ erajre_mﬂlJc f allows us to use an if-else G*Qalrm-

ent msxée another 13— G‘\’a'l'f_men{‘ ch@ouhnq mujrm@ levek
oPr COHCilLlOHS and C\QCIS!OHL




classmate

Tﬁe £ abalement in Du-}hon s use to }opr%rm

,_QL By Y L

ue- F allows us 4o make. decisians in our pIOGIIMS

.bosed_qn the evaluation of dhe condidion .

Flawichart
Start
\Gjraﬂ 74
True
Expression /iF Block
Stop
Sunfax :
IF condition

#code 1o be execuled f'f the condition is fue

The COD(JI'):!OO IS dn expressian IH’IGJ)[ I S PVG UG?I'QCJ 1o

either True ar False - IF the e the code Llock

indented below +he n[-) stofement s eXecuko[ IF {he

condilion is fulse the code block is G/VDDQO/ andl_the

Dmaram moves. _on_the  next G‘}cu‘tmen# a#er +he hA

/)}o ek -




iF agqe > = ls

n_adutt”)

F nmE( You_can_vote ") |
In -pms exam D\P ‘H\e IP d’qhne.rrlr checks if he vari—
is arealer than or equal 4o 18- I it is hue —”nr
\ic_s -}he tuio rmrrL mPnJrS un-”ur) 'H'le H—

1 ] ' indi eIson 1S dp

= QLM:anican VOtf -

52 IF ~else slatement
The. 1? _else Sratement in puthan Dlmfc‘es a
mcuL-‘:o Der-]-brm d?—kemn‘!' actions baqu J)‘H‘)e EVQlLLQ:"IOD
mnd tion . l! allows us to execute one hlack oi—
(‘ode If- +he rnndn-l:lon is ‘hue, dnA onoJrher b\ook c'lr c.xlc
¥ the mndlhon is Rajsp

Flowdhait :
ghart
X
{Sta>— False
True
Expression/ if Block | Expression / else Block

sto




#“mdeﬁ‘s be_exeaded i the ondition js hue |

e, BiSe:
¥ #’,Code fo be execwled iF Hhe andiion is ‘ﬁz]é

The

ani{ion IS an expiession ‘Hl I is e

alua}aj

e | e—

e 1{1 n_is ‘HJP -H'\e rooeb[ack

e |¥ Stalement s execudal - 1F the

nd”

dhe co

e block indented heluw the else slo

Iy errh

1l Js ex

age

if age> = |8:

vink (" Yau are an adull .”)

Jnn{{ You can vote- 'J

else :

v |

(" You_are_nok an adult’)

,?nm-

= W5‘3 elif slalement :

The elid clafement in gthob  short

for dse iF" allows us 4o check for mullpR

bTe. condi Hans

in a wsequential manner- F is used when we have.

more_4han 4o passible. owdammes or_canditinna

- ﬁf +o Pval(ml-r




P

N
df'l'lo
N

-
an

e Tre Tue False
N 2
Expiessio n/ Expression / Expression / Expiession/ 7
IF block Else-if block| | Else-iF block| | Else block

L Py

Stop K

Syntax:

. B

BN [f condition?

. # code Jco‘be e)(em}co' iﬁ cono/i%:'onl is e

1 elif condition2:

T Fode to be exbuded if_conditiont js false , condilion2 s fue

. ehi? condljnons

| Foode o exewted i and®,cond% is Jalse, onditions is bue.

S clse:

| FHoode o be exewded it ol onditions are false:

r



N I o 5 .
o Y ‘4
i nadirtians v
\‘ -
i | VI

1' iy un-m] Q mno‘f{fon S Jnue- or i-? none_ak Jrhe, cnndl-

| | o

_Example :
Score =75
l'-f- Score > =Jo:

orink (" Excellent l ")

elill score »=80:

print (" e qoodl )

e\\Fl Score >= ‘7’0

prm‘c (" Good 1)

else R lo ‘
T +

5], NE-S\LCC\ IF glaleme

]
1

The_nested if G]lmlﬂnen* in Dujrhor) allows as! fo

have an hE _elee. slalement ingide another IP sladement - [ enahle

I cieale mqup\e R e ond decision in our
mée J

T o nested it slaktment the inner (F slatemert ic

indented undor +he auter 13 ledement -

The inner if \S“’Q-‘emeﬂ‘l.' 1S e\/alua-lao’ only l‘k %e

qnditan O’\T the ouder hE slatement is Hie.




classmate

Date ___»__i__:
T, SN
(‘ o™

if condition :
#code fo be exeated (b wnditiont s tue
IF condition2:
#code 4o be_exeaed iF condition] ,condition2 fs tue
else:

= code to e exewded (F ond”1 is hue bud cond’z s Fule.

plae :
=#‘coc’e+o he exectled if conq(i%ionf is false

Exomple:

age=25

iIncome = 50000

if age>=18:

Drmjf ("You are eh‘qiblef’) i
IF income > = 30000

print (" You quaM?q for a loan.)

else !

Prmjc (" You do not qLLOL"ﬁ.{ for a loan )

else

Fn’njf( You are not eh'qule-)

T, this_example. the ouber hb slatement

checks it the age_is qrecﬂet ‘H[)dh or edual 1o B iF it

is hue,ﬁn adiarn execdes the code block within the. outer

\i; slakement - Tnside fhis code block, there is an inner (F

shatement that checks ﬁ Ie income. is dP@O,:'-(’! than or_

Pducd +0 30000 -




B

Python orovndes severd| JrSPe,s,_oF ’OOFFS S ca4er -

N d'mf@'ll:_lo_,emg_needs__ﬁese#loo  offer_di erent. Syn
: _and_mnd&m__che.ckmg_q QQhBSBbJ,Q_GEYWQS +he same.

]W&uﬂ&_& em‘s_aereakd)u SR

The_available loolps in Du-Hmn are -

1- While loop s_stfmenJc‘ot o WJE _sthjwlcr;len%
_dﬁ_Jon srzequ,ed_cono]ﬁon is_trye: F bocit{ e
us_e&ecu{cLanl F dhe condition is T

*2 For loop: This |00D ks used 1o iterale over d _sequence.. e

' elemems_,_sm:b_gs a_list or s Iﬂ ltSJmFl:ﬁes “+he man-

—_
e —
e

| qaement of the loop variable and execides o code block
1% each_ilem in the sequence.

— & Nested_loop ‘Eﬂ%‘m—ﬂnowe_ue_%_bqve_lo s_msncn‘ :L%EF

P—

. _loops.- This " @nc o-F_neshn% _enablgs us to iterade

‘Hmoug mULJJﬂP e_leze\sf Tl on_[GKe(;Ll‘l'lrﬂ Ao, \oo‘: qu-H')m

| _udn other \00|D o

| A LSJrrtld-ure 0

qus ; cliibprn® ! e
___In Python, Jrh& T o

S‘\Ol’tl’;)gn'l' that doas nothin “2 lJc Jis_used when o’ statement

|s Sﬁn‘l'ad:lccﬂ ly rejulred b gou don't uuanr to perform
“aclion or_wite OJH code ot fhat poirt: 14 i
as a null o]@erqllon an helrs in mqmjcammg the,

‘JYDﬂrO 7 )<



Ne_pass_ Sratement is ;ommonlj used as o
ode. fhat will be_imflemen{ecl later or as

Ider for_emply functions or classes - [t allows you

|l'd. code. without {he nee fnn_[mmdiaie (mlalemehk—

rate the Use of the Poss Slalement:

‘ def mj:-?un ion () | -
Ipqss #’P\qceholder ﬁr%recog,eimrlemefﬁwh o) .

i+ X< lo: o dirat

e[S #}Dlaceholcier N mlitona) code -~ B

class MucClass : W e e
pass # }quceholcley for class imglemeg_ch:@j'on

_ Demons

In the above examples ass slalement is used o

indicate that there will' be_code wyillen in the. future. for

4he Funchon ,cnndH:iona\ block ,or dass -

It allows yvou to run the mgmm_wﬁhoﬂ;d%g mox
enors unjrfl\ 3Qumqgjo_imfjemm%4he_ac%ual 3

funcionali % :

The pass Sjralremen'l' sevves as  a yseful ha.L{OI_mqm]EainLrl(}
code’ shuchire , endbling incremental development , and

; clefemno the ileemeFéq{jDD_ ‘_ce&mip]o_&isj%_;}beﬁh

"I’:' ‘ ! \, ‘ l
| {Jrogrom u_n'l:l\ a lcﬂ-er Gjrcge-

8- 1 While loop. -

The while looi: n P\cJPrhon rPF&a:lfcuj_eAeereS\




4

clagsrate
B
# Dafe e ke
! Pogs o
36 j . e ——

| o bladk of eode m_la[g_m_q._ﬁ:e;iﬁeim&bn“remgms;_ﬂ
_tue: I desks 4he condition beforel each iteration and contintes
1o exeute the code block untill the condition evaluates to

_ fdee. 00000 S

m]ﬂ_e_ B R Dl S
—_Count =0 R

| while_count < 5: I

= § w__]Dliml._ (counk) AR ek

I count t+=1 n ;e TRl

~ Rere, the oondikion is the_expression or condidion thal is
__evalualed J:eFo,he_eachqiegb_LlLﬁLmdl'ﬁ'cn is tue,
e code black is execuled - < sugily
IF the condition is false dhe loo P_mexc&ei, and_the.

S —prograr). conbinues with he next stalement afer the lo op -

_Synfax: hod

~ while conditran: ScAIIEN.
#odeblok

G:2 fn ‘13:_{’:3
, The for looP in H-lhon is used o Herate,
orer o Sesjuence of elements , dich as a h‘s\L,{uF\.e,sl,grS,
. Or range- : _
it allows you -‘:oﬂfelform a set o actions Jor eah item D
the sequence - THe loop variable takes the value of ead)
item in' the Sequence “one by one ,unkill the sequence s



tem_in_sequence s
% code block! NBES
R |
_ Hete, the item represents dhe loop variable fhott
Yakes the value of each iem in the seauet)ce The_code bloc
Inel'c]e the loop_is execu-lpcl for eﬂc\ﬂ l'{'le,r,ﬂ in -}be_vsecluencez
| Exc F\(ﬂ : Herate over g lisk

| Fruits = [ "apple”, " banana " "cheny "

:;r“FOY‘ Bk in ks &
A print Chuit)

Oudpul!

J

apple

1]
_banana

Cheny

—

In+he above example ,the loop iterafes aver
cach_item in dhe fiuits lie’c_).;qndthlooF‘v;umble\

| | fruit tokes the value of_mﬁi{emsqmemd&._‘mg\
tem,

| piint (Fruit) slatement s exeu,tjredfor_egL
| ‘resuljc\'rB in_the names (rh -frmks‘.beingf)mi 1.




ae. (15) K 2

M4 S -
11** : — “j 2
3 i

In_4he_above _exam i\e,_-}he range. (1,5) Funchon__

i %nm_uequnce,_ numbers_From 1 4o 4 (QKC uslve)__
“The._losp_vari &_cxluE__OE_eggh_humber_m:‘&L&_ﬂ .

sedjue ¢, and +he pnnH ) @orkme_nL‘amﬂs_ oady number-

6:3 For _lo __QI_LU%ma ranae () Function !

~The mmeo Hunc on_m_{’g&mon_ls Optn used

in mnmnc;‘-mn with the For loop_to 1Le_cx seduence, c—? nurﬂben
ﬁ_}J:ermlea\_ong'[ﬁnggeiLﬂnchon erofes
g&_ojt_numbem_based_amﬁe_sreC1¥ tart, qno\__...._

b valugs - BT

|

The @_gnlnx_oE_Jrhe rangel) nfunc%on is cs Fnllom Lo

oo %
e .

4 Here, stk Y«es the s’rqr%_q vcdueoh
\—lhe_ ﬁ uence mclue\ve) Slo}ws[aeu}fles +he eno\trB val

sequence( E)(C\uswe . and ekr Tecl%es Hhe. increment

) R =,



sk - o

O a. ‘Dﬂﬁ—@éb—humbem,__Ji_T__Hy

noje (5): —

&”) — — -

_Q_lrl‘u- ——

0 E —

1 =

: e
l.'

In_the above example, the ronge.[@),ﬁm&m_gene[ﬁe_
0_seduence 01’? numbers From 0 4o I The or_leop &emies~

over cach number in the seduence. and the. oo qnqb

takes dhe value oL pqab_numbel;sgccesgt \rﬂLL)_

\erakn)pn-}- s pxpmﬂ-ec} Jor each numkmuﬁm LD_'Ule,_

numbers bemq executed -

E?(qukQ: lterate with a Cu&om_mnje,_dnc‘tsmlcf

for 1 in mnﬂe_(_LlO ?):
DnnJc (i)

|\
OUTPUT

LQ"'--7 U'](D g




Sl H ﬁ_(iLTOjéj -Func%on - enerot-lea
Of_humoers from 140 9 with o size off
ridble_| tc e value, of_eqcb number in

int (i) staements Fr'\nlre each

BRio™

l'q"ﬂ%sjrpc‘w:ér loap. ! ' Lk P— = |

A nested for loap_in Dg’:honﬁ_\‘s..q.lootv. -}La-‘-ts

ed_inside_anather Jor Ioop,l'L alldws __Q_mfo-i{em}e ok o
erform_repelitive. achons within a

m-\-eo\ ejmml-um- The_inner Jor loor_ie-e)(ecu for eth

o -

leration_of the quler Tor loop re\su,Jcm\OlJrL.am_combinmlior) Foan
O-?- ll‘LQY LI.OY]S- |

_syobax: vl

Jor variable_outer _in s MED_C@-;OU}@Y-:

Fouder |oop ade. blod =

for variable _inney .'o__s,eﬂuen.ce__inner: .

——j%‘InﬂBf—looF_mo’e_ Block R

H,QJCE..,._VCIH'.GUE_OIJ.J-BI N QPY&ENHZSM‘H')Q IOO F vc:riotl::,e

-
LBuLbuuien..lmP ,__oi_nd__aequence_ auder is the. Se«yuence over

| mhicbb_ﬂLhe_Dtd-etmloots heratles

! |

[ foriin range (1.6):

IS o1 in mqge (1,6):

) S—

| e = _F!iD

Bl Dample . 0 0

iE Eﬁ;ﬂ: (ixJ)ends " ")
b




elagemate

el

115 20 a5 -
s | fm_hLaL&eLFor Joop_iHerates

G\mr -}ho m\um 1 t05: Indide 4he outer IOOD here 1s_an

op that also Herates from 1 4o 5. Foreach value

oF -Ihe outer loop, the. inner lo iﬁmihflLaLﬁuCUHe

va\u& mE dhe, © -k_r 1&p ( !) oS ok the. inner—
| @ ) -dnd the resutt s F&m{eo




In_P Tundamental d ey Pe_ usecl

Y _coll&hgns_of__chamakeisjﬁcﬁh_can be deh ne ——

yences oF characlers in e)rlgle/,
quoles of 'l'nple dUoJcm

nlemallu Fhe ! computer (quores and mamfulmles chdramLerS

. as mmBlqunom oF, '0" and '1" using AS i Unicode.

atLalﬁLrefe H e_ci to_as_oollections.

o#- ()mcode characlels:
Puthonprovides ﬂex:b)%u in_choosing th F_LOF

GqucES 1o crecde. Shihgs , induding sma\e*o’uo{e,sf_),_ ouble,

| auak&q (4 ") or ‘hlp e\Jcluo{e.s(”' i

I e bt oot B [&_Jr@)rLbomecl informeckion,

ipuldle_a ILA_F[Q E&S_MQ_MFH%YUJ_G“H!WS sYe_d%\c__
_Fea)nons in_Python PLogIMIng

unlox ‘ .

gh = "Hi there)” e rting |l

72 Creqﬁn_gr_SMm in FﬂH)on

1 ar_nLtLF\tL fTqu;es( o

lrL gihonu_ ou_c:anﬁ_crem\e ejm S b enc]o\c,, 3
qmaxrsﬁwﬂr}nmsm)g)z_ cjuofes ( ) cﬂomﬂz‘le %\qo-l:es (? )




clasemate

\ Date )
ﬁ:dgc { ,.4’)

Hello! 7 single quofes
- " ”‘" Q—ub’e quo}:&s nin
- o 1s ‘zow.e.rﬁnl lanquage. #mf!e 7wi6>5
nt (shr2) o
r 6-_@ |
B e M

Ry & 0 bl
| Puthon i Fowerﬁxl lanquage:

~Inthe above exam[:\e, we create +h}Jee di Fteren{:

| shings Using sinsiejuolces, double’ quotes and -hiple quotes: .
M Jrﬁre.e..ma)ys dre valid for crecérm shings in Pr-}hon-

[ 7-3_Shings_ndering_and _s\g%hbg |

n python, Slrings are indexed larkin fromo,
fher troga o0 i

st like in many ofher prodramming |anguoges nstance,
u.:‘f\\e G’ninj MELLD' can be iﬁdexe& os shown below :

skt = "WELLO'

W) LB |L) L] O

2 3 ]




: g I Ei B f::;

T : J ST 1) L" | o
e s%n 3 _.V= U N
N S-h[-l.ﬂ sl W

[E}ﬁLOF_'Hoe_G{Im CHELD” T\s—aa;s;nec}
‘ ing_from 0- The letter 'H is_ak index 0, ’t is
ln(:\px |G at index 2 and so on- Un&erskandl‘g_f

ing_i Inq IS _| OHQKL)r begcquse.__h‘: QIanjouﬂto ) _QCLess

L%m_s:ba,rgcks_ (N lHr [OECE .6411 nj

174 Deleling the @'@% w_m,;_
B i can, elede. o sl-nng_ B G

omma it the VG)ue None/or usmqjh(-* del keA\Uor - Hete

—

| “are e two methods to delelre_g_%mﬂ B
,7 'I AssigningNone. to the gg-lYin <V

;, ty_shing =" Hello, Iorld" Ll o

__mg_ﬁ)mm = None (.

| Jl n Jr\ms_me}hod,ﬂrhe variable. my_shing_

| Jsﬁqsegned 1o _value. None , € Beclnve\\j kde\ﬁhn\c] G{'rmﬂ

USJDj he del keyword:

|l

= "Hello,world "
EH &}rlrﬂ_. ER T NE




classmate

(7'?—5)

i i e

fo_delele the shlrE Okgje B
wﬁ%,ﬁhjrﬁ Ater_exeading Fhis
G‘ﬂ%u)ﬂ | ho lonﬂe.r_@(l\sjp an:
& _ca}_md_be_ﬁeﬁ/f—

Tomalling
In_pyl 1., G)mnqs Su giﬁvomomrerajro!@x
]_oerfam LCL"'JOX .on_e'l'ung\s Here dre.

mon]u |spc§ d‘rl% ooenﬂ—ron\s
WA eanetlonlion o}oechOL_MhsecL_

+0 combine. two_or more G‘\'nnae_mjco_u Lg]e_ﬁhjng/
; 'Exqule_%_
TSIl ="Hello"
sh2 = " World"

result = shi + sha

mch neeul% #Ou}PwF fellolorld

o REDG’:HHOD (%) _The repe/h:}:lOLGFeLQfOY_\S_LLS@.dJLFQ?QCE{;

a S‘lvmq mu p\e Lirhes.

Exam rle,-'
shi ="Hello"
esulb = ohrl ¥3

Dm%- (result) #ou}pw t Hello Hello Hello




alassmate
—— e 1
Date -

1’ - p\'.." -
\\_._ Rl
.4

abor allows you Jro OlCC

! Hino }ﬁ'&hew ro iHan(in dex):

N E!j nnin v

; DYint ‘G"

1[o]) #odﬂpwl" H

[aﬂ

3 Ouhbw s 1

1 Tovint (s
|

AR |..

10IY) Q &

- SKkinc

___ Subshnd
{

erador_1s used to ex%ucl— a

a range. OF indicas:

ajréqﬂmﬂ

]‘
b
0l

n, net in) ¢ The membershi erafors are_,”
5 Check IF @ ‘3!557_%_9)(18‘}3_[!']_0{ Gﬁlﬂj CER.
~ -

_ Str1=_"Hello WNorld " -
- nnl'("lhloxld_ in «s’nri) _ #odputt Twe |
B orinte (7P ython” not in S{TD'#’U o Tue |

| biint (7 print! in i)
3 rint (" Helle" in Gjrd) B

o

=0
Oﬂ%uf-' Tue

, FCl[ee,




- , Fln.cjd'.ons_inﬁ_Pnghon are blocks o-F reu@ablfb_
code qum_-_LWEc_iFnic_-_hs_k.ﬂveg_ hel P in.organizing
Y bieaking_fhem_down_ints ©m=
ore. m _.qnble__.]_mjcs_-______ IR,
A function fs_c{e%in,edh..usinj fhe. def- kggworc;,
5.‘B1L£1ns:3c{anﬁnqmeﬁqn& ranthesis - An 1Y reﬁui reJ ;
chrs_are s id%\le”o[_wﬁ\nlnjhe_ aranthesis
2 The body of the ﬂn;&l'onlts._incxenkd_.ml
il eonlaina the code that will be exoasrted when dhe Funchan

_ia called:

Fincliohs_can r&um_m)_u_esﬁusi%.:‘rh o relurr i

Stad meh-L ; which allows the funchan o ass back a result
or_information o 4he caller- |F q_ﬁfﬂnclioﬁ_o\oasncjthave

o retunshakement ik wil l_reb.mf\\onem. , c\e%au\k_-_uﬁ___

[ Tipes of Funchion:

. Bulb-in_funchions : Tese are. pre-lfined Junclions that are povide

bg Pothan . They are_teadi quai,dbleForLlSLthhQLILF%LL‘L\Eng

S T . .
dny additional code.. Built - in-funchions cover o wide ' mnge

| funchonalities- such as print(), lenU) , rangeQ) , i Fujr(Lanng e ().
| Jﬁ&_ﬂncﬁgns_m&acceesiblejhm\g\go ut the Python piogu

B el Usor- de! ined Func}ignet_'lﬁesa%mc}tto 0N qrec:m&eoLbj_-'chL

|
| : 3
|

P " S |



H
| clisomrte o ,

/"— S

B et 'H'\e \Drogrqmmerjo s GCI]EIC‘ fusks baeec\ ot JhE ‘:rogram

. As_requirernents - User- dek me.cf Junclions _help_in_breaking: clown-
/”; a fogram._inta smaller, modu\qr components , mal-\ln 4he code
_——mare. orgamxe;\ qn& reusable - User=- Clelf elc] -Funchons are. cqlleo\ b_\j .
-&he\r_nqmes, and qrgumen‘rs can_be._ quse’ _into the. ﬁchnor) |

\'? f@ﬂmre& 'y e ——

i

8 Q Crequmq a_funclion e T o

e

Ta Cfeaxre__a_-ﬁmc\'ton_m_{ﬂ%hon 7'0\}\ AN 'FOHOUQ 'H']Q\SEL S\-GFS

—

1 Uee_Jrhe_ def key word JE’OI\omeoL\z the - -thc%n name. -ln c]ef—me/
%e_Funclnon_For_fxam le,—c\e} reeH.) ______ T .

ﬁzﬂAdc\_ arentheses aFJrEdhe_ﬁmchon name.. {odeFme. ;Qﬂ
qrqmekr&jhejuncl—(on_ _qa:ePJc_For_@cc\m le., deFSre (
SJJGe_Q_oolorLL) Yo indicade. the stact of the. nc%ons code
hlack:

4§ |ndent_the ede. block fhat belongs 4o dhe Function- uem\ci -
__spaces_ar_tabs-
5. Lite the code thal you wank e pirelire o oxdeulad
Fhona\l uge She. retuyn_ Satement 4o S\DQC\%A the Value thet
-}he -Funchon ehould_refdrn
7l the ?unehon bﬁ usqrg e name %o oweo\ bﬂ \aaranjrheses

ﬁ_ | Eocamp :

[ def Steejc (name) .
prnk (* Hello, " +name-+ " | Y

greet (* jon") Foudput + Hello, jobh




NP

| Gio B ol s, ok o bl

Funckion_callin g n_Pg-\h
Aunction by using_its_name followed by
Funclion is_call
4 E&X QCLH\ZA Pl R e

e

e ——
e

| T call o fancion , Tollow Jrhe:se,lerch
|

, fhe code. inside the

e | Tt
"

fL@_Pq1an+h ases - for_example. greet Q-
S _ang_arguments or -

3T the function_accepts

ol

clasorate
R R\
4 pate -
(\ JPage \
.

- 'S the _— o?r execujn'rﬁ a cleffneol |

ntheses - When a
n's code block is

11 Nﬂ{cf%ejuncﬁomcau,bﬂusinﬂ the _,-RJnc%Tc;r; ‘h_q;mewibﬂowec'

aramelers | pass

,_,__ijhem_inside_-lhe{ﬂm%heses_l?or_e)cqm‘v\e , qreet ("John?)

| Ezqmgle '~

dﬁF_gJ:e¢ ame) R
__Agﬁrﬂntuﬂelmﬁ':tname + "1 y das
o b reei—ﬂj’ohn,'ﬁ_ﬂuﬂmu_”H ello, John| "

+he Funclion gree{— is defined

_ﬁ__'ﬂ//InjhfsfexamFle,
~_with one_ arameler name- The. funchon is _then called with the

\_;_Qrgumenlff":mhr{'_lnsicie__JrhequnJrheses‘TBrs results in the
_ funckion_being. exeauted and Pn'njn'gg the dreeting message
R .

185 pebun § afernent
i

i,ﬁjﬁ;.—_r;‘rmn satement in ythan is used to s‘:eciﬁ the
*},\/o\\ueﬂ'hod'a funclion should return 1E allows o Funclion to

o — L
|

e — Ai i
[



o the s, Jrhc& -

. 1 et \ql-al men‘— mg[ke‘. hrirpd s
| cHor enk is_ encoumlerei-

- ( ‘:.'- w- [ - : . e, [Q:lﬂﬂ__ G}Q &A < It
S_evc H_olf_-}he_ﬁnc\io e
Equin{:\e:
add_numbers (numi, num3) : B |
Sum = numi +num2 ¥
reHirn sum 3
result = add_numbers(5, 3) 14
PdnHvesuH:) #-ouirpu& 8 Al

The_retum.statement allows FincHon 4o be_more_versatile,
bu DTO\J\C\\M a_way b communiade. resulls or datew back to

o e cade |
1 J o . T e .
{ f@___’__%_}_ﬁg_g__g@___oﬁpgn‘ﬂb\tﬂ’a o e "N
= 3 _ | _Weﬁsoof)e,_ oF a _variable in F_L{%—onre}ers {3 {hé .
W Legmn of a Fl Iam_uohere Hhe. vanable 1S _recagnixe: O\UA can
= TbLif&fhm L defrmines dhe. visibility qno\ %hme, o% Q.
3 varighle. within o pogrom.
Pﬁjrbon Jv&ejrwa nain. ﬂres‘o%ﬁvqnabeeco};e =

- | Gobq\ Fe Varib! _de{?mecl O\As\d@/ o¥ qn_g fmc]Hon or




ime. limilec] 4o

' n_cnm?\des_execuhon-jhe local -

J'Dsjde,éox_}\unc‘—(or:g;\-{e local
hot _specii ic_funchon: —
Jvejurah'on__o F 1he

varigbles dre dmhoyecl'

=10 oa\

N

con ” ;

local_var =0  #F local variable

Pn'njc (global_var) # Accessing global variable
Frin’r(\nca\ var)__# Acceseing [ocal Variable

-

mu qukan()
J

# Accessin

 igvint (local_yar) # Emor: Local varighle js not aqecassible oudside,

obal variable oukide the Funclion

I "Yhe Funchion - L e SN
__In this exam le, global var s OCg\o}JOLL\/dn‘Qb e
e accessedfrom both “inside. and oulside the Tunclion

is_a_local variable, that is only accessible. th e my.

 funckion_finction: Trying to_access local_var outside he. funclion

il result in_op error beacause it is not in 4h e saope.




vw”’“; &iojr: to_File_ lnput [ Out I 50100 S

&
T

PR

File_input [output (1]0) r_etets_:}(;ﬂrhej rc;cess-c_)F/_
l F—‘ﬂ’ 3_dgi'_q__+ _files. In— HJrhon,_.
otk _with_external dfiles stored _on___

,. Your_cCom der's’ disk: t enables vou to_read data from

; : : ) . .
Files , write. dota 4o_files, qnd_Fetfoxm_vanou\s__oFera%ons 4
__on_them. | .

_ 92 Opening and_dosing Files ! ._ o

i; Beforeperforming any oFerq_chons,on_qiileg, ow

~

[ _need o open it Puthon mvidas: Jhe \-)u.i.\t-.ill_"oPen_()L. unct -

_ion_to open files -1t tqke‘a_{m_o__aaumenjrs_:jhe _. -rile,__ndme. )

___(or_path) and dhe mode: The mode. s _eci%ie»sﬁhe‘ \:uyfose,_ ]
Pl ot OK‘)ehiDQ dhe -tli\e _such q_sﬂ_\’eqc\frﬂ,mﬁjcirg , Or Q Fend"ﬂj

.-_dlahr:_A¥+§_C\JCLL\_ﬁi’L.ESh_WOLKIYE_,W.l“’I a file,it's essehtial ™
4o close it tsing the close() tethod o release. dhe system
i._Jesoutc,es__qssou'ajrd-wi\’n the ]E&\e- e TS s

Here's_an example. of opening and closing a file for reading:

_file = open ("..exqmF\e- k" )y )3 open the file in read mode

| file. closeQ) #close he file

N



slagamate

Text files!

Fython provides various methods 1o reald and
a0 1ex 'Fli!fi- For reading  the. most commonly
1 method ia 'read ()', which eeds the entire ,
AIenis —ﬁilﬁ._q.aa shing - You can algo use 'readlinel
| one line ot a dime or 'readlines ()" o readl all
s and return dhem as a list: 2
d 16 write data to a fl’le.)Iou can use Jhe ‘writel

@ ample:

T

= Reading from a tile
| File = open (" inFu+ k" )
confent "= file - vead ()

tint ( confent)

ile - closel)

S ijting 1o a file

file = open(" ou¥\>u+ At W)

file- write ("Hello ' Wovld|")
- Fle close ()

8:4 lxx\odxigg with. Bindry Frles!

©|n addibion 1o text fles, ngrhon alsa allows you

Jo work with binary files, such as fmages, dudio tiles,

or any other non-fext files. Binary files containg taw

dataHhat e not human - readaible - To read or write

.binmg_{fle_s You need o oper them in binary Mode.

1



'wh! for writi - S

——

v Handli Ind_in File o gfafions __———

ith_files , Fhere_dre osélbllllcles_
1 found , permission. deni ,or disk!
ndhgg_mechamsm-, allows 7/ou_ i

mce u“u -
(ou_can_use "4he +@;ez£ceiyl;— fmq” block 8

Yo calch and handle. exceptions - In_the qse_of_ le_operations
its o goad }argchce_-ln_’ma ihejnle_olserq%ons msmge as
| dry mk_cmd_lnndl&ibﬁjz.mus_m_ﬁme_exceftblo&

The. 'qu\lw block s used 4o _ensute that the File is. Fmibe \3__

closea even i an emenhon O cclrs -

\ - —

e | Example: s

Hru' . N
~File = Opeh(" e)(amp\e i T ")

b cpedhnd o0 e e |

except IDEnor ! . TN
Drm’c( " An_Eror_Qcuived - ) i)
P Elnclit Basien. ool Poncgeo. B
£Te-closel). # Ensure the File. 1‘s,.dosecj ,even ifan
e extéfhon OQUrs - s i




o T ion 1o 00P in_Puthon

bieck - Oriented qurqmmmq (00P) | roqramm. m3

| bamdjgm_-}hg}_agammiodunio objeckwthqre the —

netaniedr ob ddeses: Q0P focuses on encal suanj_o\a-}Ldn

behaviour together within objects Tt dll lows_Tor code reusability

moc\u\qn{-u ~and pxjrcnqnbnh-ku

Python is an nfned— ouen egLPr jmmmm nq lang=

fFQ[tL_OﬂL%LDAF 0 Lciesi uLeS_hB&_
classes, obu:c <. ihheritance Dolumorlbh|sm encafeuldnon,pqné__

Moyt

1002 (Closses anl obn'eo-k 3=

A dass is_a blue nn:‘-_or_ajemrlalre Jor_creatin ing_

obaod\'s It Cler&S_'HJ Qr'hEG u’ri'ubuks)gm& behaviars

( mepﬂnds\ {h _J: }hqu_c:lqss uu\l hQVLArLobJe&_

IS an \nS'\'GhCQ Ol C\QSS

qum})\ej | o TR TR .

Class Qar: e |

deF __inik__ (self, brand,madet): |

-~



\| @ C d AR B

- Moded = rodef 1]
Cselp): AN

I print ("TF\P car_is clnvmd ) IR
'# C 'hnq 0b|ec}-s of -H')e car class <RI R
21 cad =qu (! Tow;tq oqmu) —
L can = car(C"Wonda" " Acoecd ") =t N
_ | ¥ Accessing object atbutes B
| ot (card byand) |
# cdlling obled- methods Rencwvidne o CE
cart-dvive() "

Il@‘?)- (onshuclors dnd Deshuctors ! ‘“—_

In_Puthon, a_conshuctor (s a s eclod mewlhoof

Hhat is_adomatically_called when an. ob\}ec" is creakcl

s dsed to inikiglixe. +he. olaeclrs O\Hﬂbujmg
_conshuctor_method s ndmed R mite ().

A destructor is cmoH\er e&zec\c\l me\hoo\

. - ;'H)o\} ns_ colled when an 0 is aboud ‘
 deshoyed or qrb e m\\eo’rvj In \ag%hon +he desMckr __

| mﬂ._meir\n )’A 1. nctmeci e ol ().

N:_f 19:4- Inherilance._ond PolumoYFhm

e ——— e

| \nbenjcance s _a mec\wdmsm in Qo that
~ allows - a dass 1o inherik prop erties and method Fom
_another class: The dass 4hat 'is lhhenkeJ Forn is' colled

B S |

- f

A




fhe 'subeloss g child Cf|qes-}rn P h‘cnan, a Stlb‘:}qss

- Qan ovel or extend the functionali (Y 0 ihe supere d88:
- Polymorphism is the abilily of an object 1o

~on oy forma: £ allows objects of different classes

> Treatre Qs__nl:\zjﬁc‘iof a common eu,:erc[QSS-

2
1 .r\|‘ "
- D
LM

.

———

T T PR

‘g e --Enmf;au]mﬁnn, is the bunolh'n of dq—}q (ij\'ﬁbujf@)
l,‘ a hm‘e]bods-(;?gnc.h'gns)--_w'\_’rh'm a class 71t provides a way
K ngni.ze-_che_qnd dada into logical uniks, romojciﬂg._cocle
4 maintainability and- redsability -CDdE:x hiding i a stecit'c asre&
| oF enmpsufation where class athibufes are kept prvafe,
A ams’m'_c{i@ divect qeess Fom outside he cla -‘Eﬁfs FromoJce—
s information bl'djfngg_ and dalo in’re_cm“cﬂ.

ExqmF\e'- ) il

| class BankAccaunt: kb
def __init__(selF, acc-no):
_gelf.__acc.no =qce_no

kA def gel:am-no(sel?%

retuyn SelF.__ace.no
| account = BankAccount ("23456")
E | print( account - get _ace_nol)

Pﬂn’c (account . . acc.-no)




» IR
s._ulhen,awsubclass Frovdeﬁ .

H--'ifl hm of a_method ID")ET\)(_QA _from _the d.i
o . e O

involves de?manq multiple.

JEﬁanfglam fs_within_d_ chse

| mlple'-
1S S cme e
il deP nrea [spIF) -
Sl PﬂD‘l’("qucu)ana gred, ) SR o s
= child class inherited from Ghape/ Pk
class Rectangle(shape)! L i
det area( el fench‘h width): .
ptm’c( Cﬂ‘culdJ—ma reclangle. area: , lenath wldH)J <l
recan&%er—Rec— ngle() : —,— N
reckandle -drea(45 PN |
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11 ntroduction 3[0 Exception Hdn(ﬂin_L

~+ Exception hdﬂd\mﬁll in Dujrhon_q\\o u_JEO
hondle Gnc\ mandge. rantime erTorS OL_e)<ce hon SI U.d lons

-‘rhcﬂ' may_oceuy 31‘mno roqram expcu%on In&md_oj:_ibﬁf—
| program “abrupy_termindling when an o stror oauts, ex—=

ce lan_hqmujn‘gctmdee_q_m to_calch and handle.

these effors o cantrolled mann

11:2_Exception handling mechainism

In Python, the QXCeDjt\on hcmd\ma mechanism
reyolves qround Hne 'h'L\ e&cep)c block The Cer ‘}hod‘ ijH_L

] an_exception is \aceo\\] e +he +ry block: ¥ cu_‘)__?)(cg }j D
.f L OceUrs l1\: 1S ¢ u__q‘bﬂ:_uno\_bgndL ﬂjhe_c(mes

~ exeept block: Mulfiple except Hocks aan be used

SilPorent: {upes of exceptions - There . mnjlso_bﬂqmo[zhanal
eleen blbehe. i hiehvoxeniias iF nughonLamqua

-Fmd\\u h\ockﬁwhmbﬁa\mys#exewjr@ ardl @S_Mheiheg

» an PXC&TJmh oadired or not -

-8 anchfr)_Jq Mu’ﬂ'p_\e Encepﬂons

| & Puthon allows vou 40 handle multpe excekhom
= | _L}lﬁ\r‘rm_q muHiple pxcpoLb\ocks_oLq single except block
- ! Na

1

(‘d‘\'ChJ.S‘ mu HIJDJQ_exneF&LOD_ﬁFQS Eﬁ\—e(’e‘?‘}tﬂ%\
I -

i‘




sH1ate,  excep O ]SS YOLL an.--

m aken_for_each Hype Oﬁ:
3 SXCEP block\LJS im thaﬂ -
oxcephion block ¥s execu

1St _mdtchino

\/
CPLIONG. e

In 3u-\'hon ~oU_cdn._credte Your ouun cuerom ....... E
__excephions b ' lqas_+ha1c.1nber1’cs ﬁom Jhe-
buitLin ' xcepHan' cla O S___SUbCQGSES Cu

rience. excephion allows \lou 1o define. and raise. Gred%
—ypes c:»\L exceptions thall are meaningful for _qour,_aPF
_Rd Cl’mltlnd ml@%m exceptions, Vou can. ProyJ 6 more.

L desdj Jnve, enor mesmqeg ano‘_hdn \Q_QYUF_.«SCEHQHOSMM

In_tmo {)rtuse uua;r B

| 5 Enor fdm)fnd edieg - L e

i
I

I?\ Python +here are._several_eror_handli A_S“TOJ'QIQS A

_~ou can emo\o\l' v
| [/

S aredies __.F.Desm'f;tfonm,_.

Loggjn_q » Use _a \o_qgm ﬁame\uo{k ilgch as -H')e, »

| logging module in python , to record
- | LY. ?ﬂvack eNors - \>
%._..___:“Gvrqce%\  Implement  Rllback mechqmsmé ar
I | ,mdeﬁrqdc\w\lon. alternative. paths to handle erors an
lm i allow Proqram for exeuénon



or_veporling | Ny ueets. syolem_odminishactors, |

~ | or relevant stakeholders about erors —+

y ﬁ ment logic to awtomalically retry

.

erations -

%rotgh.aﬁm?u'crk_ ohannels.

ncph

Gra@?u\_‘cermina{ion_ ongures aaia

—ﬂﬁbﬁL_Jnkgnian&. avoids leaving.- resources.

inap incogeiskent ke —




f’___\ooF,L_anL ou_Qan Q! Jtmnot\a_mcu_ e_dn 'iE_Q\ClUKSE, for

T —a———— ———

' _ LIS{- Com]DrEhS\on

| They cre_ a_pow EJE.&L'}:OOL‘EQI_C(&C&: _lsks_ Ql_ Jr\ ono\
_dtéj_com@]gr eimixu eq&qu_ﬂlqn_? Py J

Data :

g teesa g m——. e ———— g -~

B | Advanceci qurq S*rucqures

e UG{S m“%TEHS\OnS qre. O_consice. . um)} {o crecﬂe lisks in
ﬁy+bon b

ey allow you fo_generate lisks by a plying an. expr=
ession. +o_each t{em in. qmﬁeml:\e.(e g hsjf rqrge. or st g
| e cin {liahy jre\dszOAE_hqv&,q _com c{clc_e\tjrr!ax and dre 3

co)iki\;x ‘:Jﬂei‘ 1‘“05 iennj _Jrrqmﬁaxmjrg or generating lists bassl,

]ﬁqu§LLSILLQGEAr&Jncjuc\e.s_grLex rassion. F:\louaecl bﬂ > W Foi

e
b
-
-

| conditional Ffillering '

tqc\\hon IOO(DS

in_Mmanyd_cases.-
e

Examele

-
.
—
-
-
-
-

humbers = F Rl 5]

qarecJ numbp_rs = [ x**a_ for x in pumbers if x 7~ :);=—Q]

NL@MJMB&ML_OUJ{MLQ? R

Excnn%:le,’-

e PSR

a-‘___{;rmﬂﬁy_enﬁnumbers) 7 OUJFwF WL

—_\—ﬁ~

—“‘_\—-_

humbers =[1,2,3,4,5 o
eyen__mmbem__[x for x_in numBUs_~L¥_KJ -’< J -

P |




RheL

\ \ \

| —

Dol { e

\

\59} .COIQPTE}]S.LQYLL

e R

| Seb comprehsions are similax 4o lisk csmprehsions—

bu{_c_:pale_ sets_instead o} licls. Ll s ——n
ﬁ&S——MLMﬂMLML@Mm?mh&Om |

m,&nmgz\lmﬂu remoVe. clubhcalros

Sl :
;_es_ {all ; code es 8
o from an_iterahl |
— 8 leme
- .
ey
- ) 1
5 1 set ()" |
| conss
| consiig |
.——""’—"i_——_ '}
Examele : 1
e -————-T——
~ humbers =T1.2,2,3.34,5 _ !
| unidue numbers =1 x f x in numbers’( !
2 s'aamjr (umd\ue, humlaer@.) #Otﬂ'?d' ‘U,Q 3,4,5{ 4
Diclricmqrﬁl_lj Cﬁm%:re.\')eionsi ]

In Du-\lno'n dickonaries are the. data hpes n m\nch

the users can e data_in o t\:an 0¥ \_@\]{ lyalue

F%dm!\)‘ﬁ'- %
+
|




I

_|onany_com sLQnsJEuee_oqn_c_eqk}he,_dm}xo.nm
1 bJ L‘S\rﬁih _S\m‘: E._?_&T_tegsmn c\< the. b ml‘c_m_me}b

Data ; - e i —
T ——
MT v T r " . '—_‘_‘__\‘

T 4

one. A\c)ﬂondt |n¥c> c\no'Hme.r d\chondd Tﬁroughoujr %e. rocéSS..‘:

o \icurznfhzwfiq%&“ 1chonq)g mb anglber, the Uses car/ also

- e _0ne ln d\c}nonc\rg \mlo the._ nebj

d‘c}f“mdﬂ 0“0\ each «dqqumn_bedjros d o pamdeed.

s, (N :ﬁhnn also_allows 4he user o pex \> ‘C}"- |
l

| |
/’/ﬁﬁ&&'0£0ﬂQj_mm0teh9\on is_created in the. -Fo\[gumg_‘fmm\
-~ B
—] | | . ~.
/Iﬁ%‘_ﬂme (mlue Jor ( ke}f, Vq|ue) in jerable -Form)} |
: _Exng\M ‘. :
- = #Je-l—s assume. -n\e user have. 4030 h's% nam k%tj anc vq]ues:
ey = ['plolaisiiieinnE ] |
2 VQT)U.Q. = r56 S7. 43 I‘Q 6—1 g
# the following method s used o comprehensiony_the, ]
dchlonq&u |
Usey D = 1 X3 %r (X.Y) in Z1P fkev Value) ¢ 4
pnnlr( aser_Dick: " , User— D\ch) i
\;@Mr 3
| user-Dik 14 P HBENG' 167, 'y 43 's':ld M Al |

\‘\—

e |

-[Ee user oan alsnCreate the c\\cjnonqm —hom a st lau

s \!}S _mmflehgmmm

T—




— S0 -\hoﬁ we

| Queues ave the. earliest data ahyuckure

_| Science.- A smm‘;\e

—

— . ———

P 4\‘1010 Shck qnd Q&Laue,(uu\ng hsk})

ZDcﬂq _éhuc]rtlre_ogqn (208 _:Hne G‘\‘Of

~an_easily access the. Chqrg

khon_lﬁk_mn_m&_ms_kq_
_shack_qs_wel

e _in. Ccm

:?c:\-q Stacks
e IDEA m £om
yeue. :a

_AEC\LLE.&L{DHOMS_Y_\W_NQ—C-E _In_First -

f

e
ii

_*__HEOL%&GELQSQA in Dmummmmq for sofj O_TDIUO”

RO ., & - | C mme,s_—ln_bgd | aa

T i o
| Slack:

A slack s o dalq s\mclrure thok B

lowss the UFo

e

(qujr In Flrsjr Oulr) Dar\ncib\e- To | 1mi> exmens

+wo mmple, ot\:ercr\lon

Pt\sh \} adds an eement 4o the 40? c\: the stack

gg;r) . |+ yemowes an element from '\Jne 409 o-L the S‘\qc\\
Push Ot;e)roédon
E ElEbent EL
X 1S Dq&heﬁr\ J
otk
- o1
oD D Tep
i
(L) B
(e [©)
STACK STACK

""""""""""""




£l ’ :
vl /’dy 5
| ® e Element F
/—JP @) oLy @ IS Pon.eo[ -
i © © -anrL lgrAcrp__,——
| ®
@ | )
STACk STACK,
O%>emkions'-

AAO\m I adds the items in the ack dnd increases

s {he s\Fqck size.- The addilion “akes {quce ot the, JrOb

ot ‘H\P \‘\“.\tC\ck

Deledion ¢ It consisls of 4uin cndikions . fixsk . 111 no

e\emen¥ is_bresent in the. (gack ,then under Mot

acersin e stack _and cecond \{3 a_shack contains

o Safrie: elenormsHE the %Dmn& clement QE&S

removed - )b rec\uces ok sive.

Tavevsmq k involves v\sﬁma cadn dement CS\\‘ ‘the,

Sack-

o characterishag:

—

NENT,

Insertion order o*— the glack is me&eweA

5

Usedd By bam\g the onem%lms-

(@,

Duplicacy 18 allomed.

The onld point oF insertion kg Jt_D

The, cm\nJA lomn'\: o’? delebion s '\33

‘‘‘‘‘‘
o A L - 1 - - - ' e N RS )




Code:

)
print (x.

| wode 4o Jemon&v&
: _USiné : &\‘5 .

ush(iqvo{b o e W]
Eus (04
bi

rofl)_)

\mr\ﬁmu»"".fon.qb '-f/ 'S-saoL.

bk

n’d)& PoP())

rint (?0

15

| Quipy!!

%

L "python

ctt

¢, 'Android', ava!,

lott' |

i

"python’

\

& 'AnAYoicJ',‘Jam'_-,

Jdava
o

', 'AhC\Yo 1'0\"

-

pghon.,

Queue ;

A queue. follows he. First ~in-First - Ouﬂ@_i_mdweg

It s ooo_ngc\ fom bath He, end

hence we can ea \M

add e.\emehlyg o the back an

cah. remove eloraitt

-\-F)e dueue. has Jrhe ‘\’(DD enAG ‘Fm ancl reay - [he hex

w
(&3

exnenk is mqgﬂd from the reay ond and remaved

‘From dhe. Fank end.

........




\

G\

- | |

\"\ \ \ \
\ \ 6. %
\u-

/: Enc{qeue ppnaesed
| Dequene o
,E.c>n4~
| Rear
Enquee: The endueue is_an opera Hon where, we_add items.

YV

?%e dueuye. - TF '”)9 aue_ue_ ;s ku\l ik s Conc]sho_r]_aﬁ;fbﬁ

| Quese The Hime com]plexljru o? elnalupue, TR T —

T

Mﬂﬂ&jﬁjﬂw_vﬁ_@mwﬁ_ﬁmwﬂ
clement From dhe. duewe. . An_dément is removed in the same.
_CA_CODd-dJ—\

ordet s i i ingered . If dhe. dueue i emply it is ‘
an O¥ fhe Queue Under Flaw - 75& 4ime. comEfexllcd G{r c!edu_&u,"

L

'S 0()

fonk: A dement is inserted in the Font end - The time.

o comolexitu ot Pront is Q(1)-
o e

Rear: An element is remnvec\ Hom The. reay enck' The time,

omplexity ok rear is 0(1).
| eEi




Data

sy
e ey ——---‘—"v"‘-'-‘_—'—___ |
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1:5 Funchona Prosrctmmins

Funclional pr ramming is .a._pragramming qrqclg
-- “WC& IEO\ /heq.fogm chaJﬂ N._as. jvquo&n mq e.motl’

cal ]kunc\llOﬂS anl aval s_chmgmg _stute ond mu&qb& data ¢

In fun cliona ?rogmmm\rﬁ_,_’func no are. bk - class cilizenss

, meamnﬁ Yhey can be assianed 1o varable., assed ds ci[‘j“
| ments o_olhey funclions, and relumed as quluesjnm/

| other f&\mhons

| In fundh oan_PmarqmmJ jimﬂxomnej\t’u&ﬂdﬁ&ﬁf
| citizens_, meaning_the ariahles,
_?stecLaS _QK qQ\ean_J: A_ne!cumﬁél_@—\
,,VQhL&S_Xfram_ abher unctions

L Etmckmﬂg&_?mammmfﬁ_ﬁmjaha&l&ﬁs_lmmﬁbl%
meolmrg "H]Ok ance OLvalue, 1S dSsidnec l-\' mnncﬂ: [36 J:
3

5 L anduit cveid sl (IR which are oha%ﬂ,’

_'_}0_ o, chate of behavinuy that cm(ealr the result o

%Lm_cﬁn stond its relun value: 3

13-] MQF, filter qn& rocuce ?unc qn -

Map Filler anA Reduce. qre buill -in [’qu\non

mckons JnorF mgw be dsed oy ?unr%onal D‘roqrdmmmd,

1

sha. With the help o‘% Jhese. operabians | «mu Ma

qpplu g ecﬁ?\c ndmn to séduence 1‘rcmq usind_the.

1
S Mt seduence, olements blased on o condition

usml: +\ue I J(A_Y omc‘ (‘omuda%velu cmqmdal& eemeh‘k

uqm\dJ the te&uce

map( Pu—“nons maD mp'Hnoci qpo\ms A ‘{Deu eo‘ -Y—unc

_WLQD_MJN em n}i an |lerq|a?_(such as o !rsl- +u le




/, Or 6l1m3) andl fhen retuma a new itemble wntainr nd the
il results.
I mﬂ‘J sgn ax (s s Jollows - maf( funchion., (keble
i The 'F"ﬂ‘\f fo}um aaaeAj ﬁ.mr. wn is IL&” |
___latun chion dn -}hE an _gu.m ia an Herable,
LT (seﬁuence o% Gements) _guch ais_a l& [Qr’la sei shind, ek,
:jthf‘e Qaqg— c;kr%be__mafﬂ TS :
— | doda=01,2.3,4.5] . |
" | evens = bty (lambela xix 2.2 = =0, JJa |
R ! u__Dln ovens.: ) - 1
____ﬁ___fm L,_Ehc[- 5 . F—
. L CYens. Jls}ﬂjﬂef “dm}aoa x. X/ R '-‘-_?.0.4@”4 /')'
_,,4&1&411&.%5 = 3 evenst /)
- 7! e

[2.4 o B

| Evens =[3.4] e 3l
VR |

2 The. diller() n dillers elerpents. *m
L an teable bas dition, o1 tyncton a.n
IR = réum.s &mw_dagbla_w%_ibﬁ_;{ﬂk:m ﬁlmen&s e

— —

.__,H.._,; The. syntor for the. Filker()_is as Follows Epru ( fqm:]hoq;
2 l‘k‘ldlaej -

1 f" Q{so ‘}hﬂ +uﬂi Qraumenlr chsenl i:n_‘l:be_gﬁﬂ funs?:l;on is

—— e




Date:

s 1&eMJun&mn

wand the segnc[ct menlc qs;f: J&ak,

j;embl SQ%QEDLQ_QM c_\)‘q_s_LmL_‘lil Flme,Ls } :

\ \

il Emrqv‘ Jsag e Wller(): ot a8
; dida =[12.2.45] !
/Mwéq x i x /.2 == 0,dafa) _ &
;J1&(1 endg =" ") ;
| evel = list { LEiker (lambda x = xv.2 = §
/’phnHF 'Evons, = {evens}'] |
— Lo |
s BT !
| vens = (0N |
~ vedyce() - |
. Aty In Pu“’lon reéuce( s a_huilt-in no-‘ion, that i

opplies @ qlven ﬂmc*mn 4o the elemenk crk an iterable.
r(mmrlﬂ em 4o a_single value. i

s _|be qunlrox for_redluce 0 is as Jallows =re4u@[¥méion) i
At!cﬁ) I—nn‘:m.lIZP\"” |

The &\nr\{on rqumen{- o) %uncH'on -H)O.J -qu,km Jwo A

Qruments ong Uhe;‘fume Q qxnalexd&%m
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