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~ TIntroduction:

— e

History of Python Programming Language

. P_HJC}’\OQ _p_ro%rqmmigg Langriqg_e was created b,_‘j

Giuido van Rossum. He started wo-rkjng on Pgthon

in the late [980s.

e Python was First released in Fe._bruarg___ ksl

o/

Tt was designed to be easy to read, easy to use,
J Jd z

| ond p_owe.r:g-ul. . » g
e The name Pgthpn" was ins_pired bg the British
comedy group . Monty Python's Fl.ging Circus’,

(@)
which  Guido. van Rossum was o big fan of .

o _Eﬂ_‘thon 1.0 was released in J_anuo.r_tj_qulr, with

_many  new. __%_e.atur_gs_qnd _i_mpmve.me.nts . -
. Over the years, Pg‘tbgn has evolved 'l:hroqg_h_manq

__v_'gr.sions_:__s_@me. mo.(;o_*r versions  are Pg_'l_:h_gﬂ__ e CQSOO)J
| 1 P\:jﬂmn 3.0 (2008). ) | - -
e _._TOda}j--: Pg'l:hon is _one of the most popular Progr_qmming_ AY
| P : : ;

| languages in. the @orld. ItJ/NEl Fidely Bsed in INE & ||
web development, data science, artificial intelligence,

" automa{:ion_,_ o.nd . mang the”f {-i_e._l.ds_,,




Thrust area of P\dthon — = w /[ 4

Ptjfhon is a versatile p'rocc:]'ramming_ Lcm_gu.age, and it has

o S'I:'rcms presence. in many thrust areas. r 7~ L

1. Web Development : P thon is widely used for web development
using .f.'rameworks Lake. Domgo Flask, P'jramld etc.
It helps in bu:l.dmg dgnamlc and power.g-u]. websites
q.,u,tc.kl.tj

2. Data Science and Analytics : Ptjthon s o top choic_e.__i
fgor data analysis, data visualization and machine
l.e;arning, Libraries Llike Numpg_, Pandas, Matplotlib,
Scikit-learn are widely used in this area. =

3. _Artificial TIntelligence and Machine Learning : Python

supports AL and ML with Llibraries such as TensorFlow,

Keras, PyTorch. Tt is used to build “smart systems

that can learn and make decisions. .

4.  Automation and Scripting : Pg-thon is used for
automating repetitive tasks like file handling, web
scraping, testing, and system administration. }

5. Game Development : Python is used in game development
using libraries Like ngame.. It allows easy creation
of 2D games and simple interactive applications. ]

6. Scientific and Numeric Computing : Pﬂ‘bhon is used in

scientific research, simulations and engineering

applications. Libraries Llike Sc.lpg and Sﬂmpfj ore
commonly used in  this field.



Ins’co.llins Anaconda. Pgthon Distribution 3

Anaconda is a PoPuLar Pﬂ'hhon distribution that comes with Pvd’c.]qon
interpreter, Jupyter Notebook and many useful libraries for

data science, machine learning and scientific computing.

S'I:eps to Install Anaconda :

1. Visit the Official Website
Go to the Anaconda official website : h‘t‘bps://wwm.anqconda,com
and click on the “Download” button.
2. Choose the Installer :
Select the app'rop'ria:te. installer .j:m' your opera:l:{ng SHS'Ee.m
(Windows, macOS or Linux).
3. Download the Installer :
Click on the “Download” button for Anaconda Individual Edition.
The installer {file will be downloaded.
4., Run the Installer :
Locate the downloaded installer file and double-click on it
to start the . installation process.
5. Follows the Installation Wizard :
Followws the on-screen instructions. You can keep the default
settings and click “Next”.

G5 Compliter ther Inctallation :
Click “Install” and wait for the process to complete .

Once installed, click “Finish”.

7. Verify the Installation :
Open Anaconda Na.vigc'd:or from the Start Menu (Windows)

or Applications {folder (macOS). If it opens succes&‘.{ullﬂ, Anaconda
has been installed.

Anaconda. Navigator provides an easy interface to manage environments,

packages and launch tools Llike Jupyter Notebook, Spyder, etc.




Install.ing PyCharm IDE +to setup a
eve

Es'hhon

opmen'l: Environmen

P'd Charm is o popular Integrated Development Environment CEDE)
used fLor Python development. It provides smart codi ng assistance,
debugg ing, prgject management and many other useful features.
Follow the steps below to install P:j Charm and set up your
Python development envirvonment.

Steps to Install PyCharm IDE :

< e

Visit +the Official Website :
e Go +to +the official JetBrains PHCha.rm wwebsite :
https: / wovouo .Je.tbrqiﬂs . Ccorm /Ptd charm /
- Click on the “Download” button.
Choose +the Edition :
- You can choose between PHC]"ICI..‘I"TY‘] Communit& Edition (Free)
and PH Charm Professional Edition (Paid) .
For beginners, the Community Edition is recommended.
Douwnload the TInstaller :
- Click on *the Dowsnload button Lor your cpera.tiﬂs system
(Windows, macOS or Linux). The installer £ile will be downloaded.
Run the Installer :
« lLocate +the downloaded installer file oand double-click on it
te start +the installation.
Follow +the Setup Wizard :
- Follow the on-screen instructions.
Accept the License agreement, choose the installation Location
and click “ Next ™.
Configure TInstallation Options :
+ Choose options such as c‘.'re.cl.'t"l'ns de.sk'l:op shortcuts and addin
PHCha.rm to the system PATH (Crecormmended). Then click *“ Install
Complete +the TITnstallation :
- Once +the installationrn is complete , click “Finish 7.
Launch PyChaoarm :
- Opaﬂ PyCharvr~ .§-rcm the Start Menu (Windows) or Applications

Lfolder macOS).
- On  the JfLirst Launch, yow can choose to import settings or stoaxrt
with default settings.
Set Up Pythoern TInterpreter :
- Go +o File — Se.-l:—l;.iﬂg_-:. Cor P}J Chaoaxrrm — P‘r‘e.-f-e_rehc:ts o MmacOS) —
Prmject : <gour project> — Python Interpreter.

3

e Click +the gear  icon iccm —=> Add Interpreter — select “ Existing environment”
or “New envivormnment” — choose youwur Pa'l:.hcrﬂ iﬁte.'t-p*re:l:e.w- — OK.
- Nows Yyour pgthoﬂ d.avel.spmen‘l:. environment is 'r-ea..da +to wse !

Psc.hcurm provides powerful tools for coding, debugging, testing and progject
management , making Python development faster and more efficient.




~ Creating and running your first Python Project

Let’s create a simple “Hello, World!” program _in PﬁCharm and run it.

This will be your first Ps'l:hon project.
A =Steps

1. Create o New Project :
e Open PyCharm IDE.
e Click on “New Project”.
e Give a project name, for example : MgFivstPrcject
e Choose o location to save the project.
e Select the Pgthon inte.rp-re'ter (de{aul‘h is fine) and click “Create”.

2. Create a Pﬂthon File :
e TIn the project. window, righ{:—cl.ick on  your Project name..
e Go to New — Python File.
e Name the file: main.py and click OK.

3. Write Your First Pu‘hhon P‘r‘oqra.m:
» Open main.py and type 'hhe, following code :

# This is my first Pld'thorw program «— This program prints
print (“Hello, Werld!”) Helle, World! on the screen.

4. Run the Program :
) Click onv the green P Run button on the ‘EDP Tiﬂh‘t corner.
. Or right-click on the code editor —& Run “main’.
e The output will appear in the Run tool window.

5. Output :
Run: | @ main x
B> | T i C:\Users\ user\ P:.j charm Proj ects\ Mﬁ FirstProject\venv\ SCfiP‘tS\PU‘thoﬁ .exe
6l | | 4| . C:\Users\user\ Ptfcharmprojects\ M'fj FirstProject\ maoin . PY
— | & | Hello, World!
ﬂ
o3

Process -finishe.d with exit code O

Conﬂr‘o;tulcrbionsl You have created and run your Lirst P,td-l';hon project 5uccess-fuLL3.
Kee.p exptorina and ha.PPH codinsl @



Parts gfﬁfﬁthon Prosro.mmins Language:

1. Identifiers

o Tdentifiers are the names given to variables, functions, classes,
modules or any other user-defined objects in a Pg'\:hcm program.
® The.a he.l.p to identi{g different elements in the progrom.

Rules for Identifiers :

1. An identifier can contain letters (a-z, A-Z), digits (0-9) and underscore (_).
2. An identifier must start with a letter (a-z, A-Z) or underscore (_).
3. An identifier cannot start with a digit.
4, Tdentifiers are case-sensitive. (mHVa.r and myvar are di-H:eren-I:)
5. No special symbols are allowed e.xce.P'!: underscore (_).
6. Python keywords cannot be used as identifiers.
Exo.mELes :
Valid Tdentifiers Invalid TIdentifiers
name —name nameil 1name name! my vor
student _name sumi .
age_ 2024 i o for while 2value
myVariable TOTAL class @data sum-1

2. Keywords
. Ke.-clword.s are reserved words in Pvd'l:hon that have a spe.cio.l. mecmina.
e They have prede-}ined purposes and cannot be used as identifiers

(variable names, {function names, etc.).
e ALl keywords in Python are written in lowercase .

List of Pg-h'nor_ Keywords :

False class finally is return super while
None continue for Lambda. try def with
True break from nonlocal except del as
and else global not raise elif assert
or pass if or in import yield




- Statements

In Python, o statement is an instruction that the Python interpreter

can execute. Each statement performs some action .
P&j'l:hor"n staterments are written on a sinsLe. line or can span mu.ltip[e.

lines u.sing line continuation.

1. Simple Statements :

These ore the most basic statements and pe.r&crrm a simple action.

Examples :
e Assignment statement — x = 10 # Assignment
e Expression statement — X + y # Expression
e Print statement — P‘rin'&(" Hello, Pﬂthcn!") # Print
e Delete statement — del x # Delete
e Pass statement — pass # Pass (does no{:}-uins)

2. _Compound ( Structured ) Statements :

These statements contain one or more blocks of statements.

Examples : if x> O0:

Z I{ el et P'rin‘t( “Positive™) # If statement
if x> O:

e If...else statement ' print ( “Positive”) P Ce ctoternent
else:

print ( “Non - positive”)
= for i in ran e(5): # For Lleo
For Locp B i)s P

e While L\DOP while : : 22 4 # While LooP
d dd s b

s Function de&initi on e§ T‘ettfr?w c:.)+ b # Function definition
class Student: i Closs defiﬂitiorl

. Class definition

pass
i:.ra 3
. T’rﬁ - e.xc:e.p{: statement x = 10 /
except ZeroDivisionError:

print( “Cannot divide by zero”) # Try...except statement

3. Multi-line Statements :

A statement can extend over mu.u:ipl.e lines u.sins line continuation ().

Example :
total =

1 + 2 + 3 + \
4 ¥ & # Line continuation u.sins backslash
Print(’ho{:al) +H Ou.‘bpu.'i:,: prie



Expressions

An expression in Python is a combination of values, variables, operators and
{function calls that is evaluated to produce a single result (a value).
Expressions are used in computations, assignments, conditions , function calls, etc.
Components of an Expression :
* Operands — Values or variables on which operations are performed.
e Operators — ngbcl.s that perform operations on operands.
e Parentheses — Used to group sub -expressions and control precedence.
Examples of Expressions :
@ 5 + 3 — 8 # Arithmetic expression
@) X%y — product of x and y # Using variables
® Ca + b) / 2 — average of a and b # Using parentheses
@ s EED TS e b D) — Pol.ﬂnomio.l. expression #H Usins exponent and operators
® len (name) — Lensth of string “name” # Function call expression
® a > b - True or False # Relational expression
@ (x > 0) and (3 < 5) — True or False # Lcsicnl. expression
Types gﬁ_ Expressions :
Tﬁpe Desaription E)cu,mple, Evaluates to
S Arithmetic Expressi_on_ ; Llie.s_o.'r_ith_rle.ﬁ_c operators C+, -, "' » P ,_% » Vi4 ,_"_) #1102 "+_"' 2 18
Relational ExF're.ssicrn Uses relational operators (==, =, <, >, <=, >=) x >= 40 True / False
Los'u:o.l. Exp'ressi.c'n Uses logical qurg._‘l'_.grs (a.r_nd s crr,_no'l:) (x > 0) and (5 < 5) True / False
Assisnmen{; Exp'ression Assigns o walue to a wvariable x = 5 + 3 = _3 Cassisned to x)
Function Call Expression Calls a function and returns a value max(a, b) Maximum of a and b

Rules :

e An
e The order
* Parentheses be

E,aample. in Pathgn__s_thL :

e§

can

>>> x = 40 #

22 Ul = 3

>>> x + y H
13

>>> (x * yd) + 2 =
32

>>> x > y H

True

expression must have
evaluation is

used to

at least one operand.
determined by

operator precedence.

change the default order.

More Examples :

Statement C(assi gnment )

3> 4 AR
Expression 8

>=>>
Expression 35

>>»>> not (x == y D]
Expression True

€5 T 2 NENEEI- 3)

# Exponent

#  Arithmetic

# Logical

expression
expression

exp-ressicm




Variables

A varioble is a name given to a memory location in a program .

Tt is used to store data (values) that can be changed during

the execution

of a progroam.

Variables act as containers for s’corins data values.

language , so you do not need

A variable is created U..u{'.omo..{'.ico.ug when you cx.ssiﬂn a value to it.

variable _name — name o§ the wvariable
value — doata stored in the wvariable

KeH Points :
L ]
¢ The value stored in a variable can change.
. Pchon is a danamic.a.l.l.s 'the.d
to declare the type of variable.
§3n'l‘.a.x :
variable _name = wvalue
Example :
x = 40 # integer variable
name = “Pﬁhhon“ # s‘hrihs variable
price. = 25.5 # {loat variable
is_valid = True # boolean variable

Rules for Naming Variables :

1.
2.
e
L,
B

Must start Vit 13 (a-z, A-Z) or underscore (_).
Can contain letters, digits (0-9) and wunderscore @\
Cannot start with a  digit.

Neo spaces or sPecin.L characters allowed other than underscore (_).

Variable names are case-sensitive (ase, Ase

Examples E£ Valid and Invalid Variables :

Multiple Variab

and AGE are different).

Invalid Variables

(starts with digiﬁ)
(contains space)

(contains specia.l. character)
(keaword. cannot be used)

(econtains special. character)

Valid Variables
age lage
—name total marks
total _marks @name
studentd for
Price2 stu$dent
the Value of a Variable :
x = 5 # x stores 5
x = STl # x now stores ¥
x =220 # x now stores 20

o by oo = TN S
x =y ==z =400

k=3
#*

(= L e e ) o i U
>



Qperators

Operators are special symbols

(values or variables).

ope.rcx.nd.s
ope.'r'oi'.o'rs L

1. Types of Operators in Python :

e Arithmetic Operators

Logical Operators
o Bitwise Opem‘hors

Assignment Operators
Comparison (Relotional) Operotors

* Membership Operators

. Ideni:.'t'hs Operators

that Pe.rform ope.ra.‘l'-.i ons

oNn one or more

Pathon supports o wide range of

2. Arithmetic Operators :

Used to Pe.'r'-form mathematical opemﬁons.

Operator Description Example Result
+* Addition 5 + 3 8
- Subtraction 5«3 2
» Multiplication 5 % 3 15
Z Division NS 1.666...
Vi Floor Division (Queotient) 5 // 3 5
Y Modulus (Remainder) 5 % 3 2
*x Exponentiation (Power) 5 &% 3 125
<l Assiqn@ ng,m’tﬁ_' Used to assign volues to variables
Operator Example Same as Operator Example Same as
x =5 x =5 /= x /=3 fo-= ox '3
+= x += 3 x = x + 3 Y= x %= 3 x = x % 3
—-= x —==.3 x ¥ x: = 3 li= x /=3 - & g WOA)
* = x %= 3 X = x ®* 3 - = x %#= 3 % o= MW 3
4. Comparison (Relational) Operators : Used to compare two values.
Operator Deseription Example Result
== Equal to 5 == 5 True
I= Not eq'u.n.l. to 5il= 3 True
> Greater than 5 = 3 True
Less than Bl = 3 False
>= Greater than or e.cluc\.L to 5 ix= 5 True
<= Less than or E[lut!.l. to 5 <=-3 False

5. Logical Operators :

Used to combine conditions.

6. Membership Operotors :

Operotor Description Example Result Used to test membership in a sequence.
and True if both are True | (5 > 3) and (3 > 1) True  Operator Description |  Example | Result |
or True if any one is True (8§<3)er(3>1) True in | Present in 3 in [1,2,3,4] True
not Reverse the result not (5 < 3) True not in . Not present in | 5 not in [1,2,3] | True
7. Identity Operators : 8. Bitwise rators :
Used to compore memory locations of objects. Werk with binary representation of integers.
Operator Description Example Result Operator Description Exomple |
; % f 3 & Bitwise AND 5 & 3
is True if same object a is'b True/False | Bitwise OR 51 3
is not True if not same object a is net b | True/False A Bitwise XOR 5~ 3
~ Bitwise NOT ~5
<< Left Shift 5 << 4
>> Right Shift 5>>1




Precedence and Associativii:a

{

1, When an expression contains multiple operators, Python evaluates it according
| to a fixed order of precedence.

f If two operators have the same precedence, the associativity rule decides

the order of evaluation.

1. Operator Precedence in Python

Precedence Operator Description Example Associctivity -
(High: =o' Lous) 2. Associativity
1 ) Parentheses (2+3)+4 -
If operotors with the
) " Exponentiation (Power) - il < Risht to Left
: same precedence appear
3 3 =X mex Unary plus, Unary minus, -5, +5, ~5 Right to Left in an expression, the
Bitwise NOT ;
o.ssoc'lo.{'.'wi‘l'.s rule decides
Multiplication, Division
. 3 P : : 0 % i in which direction th
4 /N % Floor Division, Modulus 100, 3 3 Left to Right in  whic irection they
are evaluated.
5 + = Addition, Subtraction 10+ 5 , 40 -5 Le{f to Riahl‘.
e Left to Right
[ <L obie Left shift, Rishl: shift 5 << 1 Left to Right
7 & Bitwise AND 58 3 Left to Right e A
it — s g the leftmost operator
8 “ Bitwise XOR ot B Left to Right and moves to the right.
9 | Bitwise OR BRES Left to Right
. Rishl: to Left
10 < <= 5 5= Relotional operators 5 <3 Left to Right
11 = = Equality operators 5 ==3 Left to Right ESIRGIN starts). frow
j = the rightmost operator
12 not Logical NOT not True ight to Left i b tothe lagh:
and Logical AND True and False Left to Right
13 i , Ay — %
or Logical OR True or False Left to Rish’t
3. Examples
e a) 12 + 5 * 2 e d) 20 - 6 - 4
— MuLtiPLico.ticn has hishe\' Preaadenu. than addition. — - has same erc.cedanca and is Left te risht,
— So, 5*2 is evaluated {first. — (20=-6) -4 = i4 -4 = 10
= 49 +:40 = 22
e b) (42 + 5) = 2 e e) True or False and False
—> Parentheses have highest precedence. — oand has higher precedence than or.
— So, 12 + 5 is ewaluated first. — So, False and False is evoluated first.
= 4% & 2 = 34 = True or False = True
e c) 2 %% 3 xx 3 ° 5) not True and False
— ** is right to left associative. — not has higher precedence than and.
— Se, 3 ** 1 is evalucted [first. —> not True is evaluoted first.
= 2% 3 = 5i2 = False and False = False
Su-mmﬂf's :.

4 OPern.tcrs are evoluated uccordins to precedence (Hish to Low).
2. If operators have the same precedence, associativity (Left to Right / Right to Left)

determines the order.
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Data -eres in Pg'l:hon

A data 'E}jP"- specifies the tﬂpe of value a variable can store and the

dict CDic*l:iono.rﬂ)

R'E-Pre-sents co LLE-C-‘t ion O§ k!a - Vﬂ.l.u.e.
pairs (unordered)

D= {'Id': 1, 'name': 'ALi'}

'EH]:e of operations that can be performed on that value.
1. Built-in Dota th!)e.s :

Data Type Description Example Value Type (in Python)
int (Integer) B = < class tint’>
float (Floating point) 5:3:;::5&;“;:‘{_&33‘*;': ) | Wt 2 < class ‘float’>
complex (Comple.x number) ?:Piiieh;;;cmffxb;urnbe“ z =3 + 4j (3+4j) < class ‘complex’>
bool ( Boolean) Represengiis” val<} e Y < class ‘bool’>
str(String) ol v, ) e retlor < <laa R
list CList) f;?‘i’;:;:’“(cmff ‘;‘i’%‘;ﬁ:ﬁ"tﬁpﬁ) L = [40, 20, 'abc’, 3.5] | [40, 20, 'abc’, 3.5] | < class {list'>
tuple (Tuple) E;Pzzrfc?;ﬁzibﬁhﬁm T = (40, 20, 'abe’) (10, 20, ‘abe’) < class 'tuPL2'>
set (Set) E;P‘x:: i::r‘::i“"d eellSction S = {410, 20, 30} {10, 20, 30} < class ‘set’>

{'id': 1, 'name': 'Ali'} < class ‘dict’'>

2. Type Checking :

e We can check the data i:.ape. of any value using the 'EHPQ.() fu.nc.‘l:ion.

Exa.mELe. : ‘E.:.JP!.( 10)

'f:.HPQCTme.) — <class 'bool’'>

Note :

— <class "int'>

£5P3(3.14)
'Eapef[i,Q,S:]) — <class ‘list'>

— <class ‘float’>

'Espe(“Yu.nus") — <class ‘str'>
tape({‘a.':i}) — <class ‘dict'>

Pa‘l:hcm is a dﬁna.micn.ua *!:wzw.d. langmse, sc we do not need to declare the ‘l'.spe of a variable explicitly .




Indentation Comments

Indentation refers to the spaces at the beginning of a line. Comments are used to explain the code. They are ignored
In Pﬂthon, indentation is very important. Tt s used to bg the Pﬁthon Ente.r']:reie.r and are used to make the code
define a block of code. more readable.

e Python uses indentation to indicate a block of code. 1. Single-Lline Comments

o All statements within the same block must have the

same indentation level.

o Unlike other Lo.nsuo.se,s that use { }, Pﬂthon uses EmeLei

indentation.

In nghon, s{nsle—Line. comments start with the # sgmbo[.

# This is a single - line comment
Exam& : x = 10 # x stores the value 10
Correct - Indentation Pﬂ'.n{'.(x) # This will Prini: the wvalue of x

W= 10
i x/p B —> Here, print() stotements 2. Multi-line Comments
) i i ) m indgped, fgue: the Python does net have a special syntax for multi-line comments
else: if oand else blocks. like /¢ I NP 15 W .
Prini("x B o line ) ike in er guages. We can use triple quotes
(""" or """) to write multi-line comments,
Trncorrect Indentation Example :
x = 10 & A . LA A )
'L:F x > b: —_ -:I[.I'l:; ;:::L %’W i This is a
rintk(“x i ter than 5") naentationrror multi - line comment. o .
Ls !Dm b i because the indentation It can span —> The text inside t"“'PLQ
else: L ay e P T across multiple Lines. quotes is ignored by
ey ol = = e ey the in‘l:r.rprete.r.
x = 25
Note : print (x)

* lUse consistent indentation ( u.su.a.l.LH B sPa.c.e.s) {'.hr-cm.shou{:

the program.
¢ Do not mix tabs and spaces.

Note : Comments are u.sefu.[. :Fcrr documentation and unde.rsta.ndins

your code, especially in La.rsq. programs.



Reading

i< Re.a.d.i.n& Inpuﬂ:

In Python, we use the input () function to read data
from the user.

variable =

Sﬁnfa.x 2 inPu‘l:. ( {:romp‘t)

° i.npu.t() alwass reads the data as a string.

e We can convert it to other data ‘l'.ldPe.S using 'l‘.Hpe.
conversion functions Llike int(), float() etc.

Exa.rnELe < Wi Reo.d.ing a s‘f‘.ring LnPu.‘!'.
name = ;.I“I.'PL.I.'t( & En‘IZE'.'I" HCU.T" name : ")
y A i wyn Enter your name: Yunus
print(“Hello, ® + name + "!") w @ |
ello, Yunus!
ExamLEl.e. 25 Rem:ling integer input
Sample Run :
num = Ln‘l:.(i.npu‘l‘.(“ Enter a number: "))
Ent ber: 25
prl'.n{'.(""l’ou entered:"”, num) Yn “4 : nu;n E;S
ol entered .
ExamEle. A Readinﬂ :Floo.{'. inpu.t
So.mELe. Run :
Pri.c.e. = cha‘l:.(i.nPu‘l:.(“ Enter Pr'Lc.e.‘. ) Erter orice: /99,50
Pri.n‘t( "Price is: ", P'r‘i.c.e.) Pri P 9-9 5 )
rLCEe LS a

Note : The T.nPLL{:() :Fu.ncﬁcn c.Ll.uaHs returns a s‘l:.rins.
Use int(), float(), etc. to convert it to the required
data tﬂpe.

Input, Printing

;
|
,!
|
>
f
|

e e s

—————

Output

2Py [n‘l:i.ng Output

In Pathon, we use the prinf‘.() function to di.sPLa.B owl:.Pu{:

on the screen.

', end="\n")

Syntax : print (valuei, valued, ..., sep="

* sep is used to 5epa.ro.{:e. values (defo.ul‘l: is 5Po.ce.).

e end is used to end the Lline (d.efaul.‘l‘. is newline).

Prin’c.i.ns a singte value

Qutput :
Hello, Python!

print ( “Hello, Python!")

Exo.mgle A Prinﬂng multlp[.e values
name = “Yunus” M -
age = 20 Name: Yunus Age: 20
print (“Name:", name,"Age:", age)

Example 3: Using sep parameter Otk -
print (10, 20, 30, sep='-") 10 - 20 - 30

Exo.mgl.a 4 .

Usi.ns end po.rcmme.‘ter

) Output :
Hello Pﬁthon!

Prin‘l:. (“Hello”, end="
print (e Pythen!")

Note : The print() function is used to show results, messages or

any ou'tpu{'. to the user.




ISEE Conversions

THPe. conversion (or tHPe' cas’c.i.nsj is the process of conver{:ina a value from one data Jr.‘-jpe. to another.

In Paihon , we can convert data {‘.Hpe.s using built-in functions.

: by Impl.'l.ci.{'. Tﬂpe. Conversion (Auiomo.{:i.c.) 3. Examples cf Tq'pe. Conversion
PH{'.'n.on. a.u‘l'.omo.{:ic.o.LLa converts o smoaller data ‘{‘.udpe. to a a) int() - to convert to i.nfeger
Lo.rse.r' dato. t'dPe to avoid data loss. x = 7.89 Outpu{ : P # decimal Pa.rt
Exc.mELe. : y = int (x) is removed
a = 10 # int print (y)
b = 3.5 # j—' loat
c = o + b # int is converted to floai b) floo.t( ) — to convert to float
]:u'rl'.nt (e Ou‘tpuﬁ » 43.5 it s Oq.ul:.Pu{'. : d6.6 # s{‘.rins is
s fl.oo.{:(x) converted to fl.oo:l‘.
2. Explicit Type Conversion ( Manual) print ( 5)
We can convert one data tgpe to ancther using built-in
4 c) str( ) — to convert to 5{:.ri.n3
func{:wns .
Commen ‘l::._ﬂ:ce conversion func’r.i.ons : % : 1.3-.0( 7 OL.IJ:Pu.‘i:. . iOO' #  rumber N
Funetion Converts to Exa.mP[.e. Result IH:n‘i.n‘I:.( y ) converted to 5{""i'"3
int () Inte.se.v int(3.9) 3
fLGO..‘I.'.( ) FLOO."'. :FLOO.Q‘. ( iO) .‘LO 0 d.) bOUL( ) - 'l'.D Gonve.r‘JC. ‘ho l}GGLE.a.ﬂ
str() Stﬂ'.ns str(25) ‘a5’ % i Eool. ) Ou‘l‘.Pch. ¢ False # 0 is False
bool ( ) Boolean bool(0) False Prln‘t ( y i i e

4. Type Conversion in Expressions

a = '45' # 5-l'.r€.ns Note : o While conve.rti.ns , make sure the value is in a wvalid -’}m"m&‘l‘..
L =5 # i.n'te.se.r e Invalid conversion will raise an error.

¢ = int(a) +b # '415' is converted to 15 Exa.mPLa ;

pri.ni:(c) # 15 + 5 = 40 Outpu‘l:.: a0 int('abe')  will Si.ve o VolueError.




Ib& ,{:'HP,&Q Function and Is Operod:or

Ca . L T = =

1. The type() Function

The {:Hpe.() func.{'.i.on ts used to fi.nd the data tUPE' cf a
value or variable. Tt returns the class type of the object.

2. Is Operator
The is oper‘a.{'.or is used to check whether two variables

[ Note : Use ‘is' camfuu.g. For most comparisons af values, use ==.

e e S

= F P

~—

e e e

e e e e

)
j refe.r to the same ol:;jec"c in memory .
Sﬁntu : tﬁFE(ObJe'Ct) Sgnta.x : variablel is variobled
Exa.mel.e. : § Example 1

Code Output Explanation a = 100 _ Both a and b refer to the
v = A0 b = 4100 same object with value 100
pri.n{‘.(tldpe.(x)) <class ‘int’> x is an integer pri.n‘l:(o. is b) # Output : True (small integers are cached).
y = 3.14 ¢ ; g E  /
P"'iﬂt(t}_ﬂbﬁ(}j)) < class ftoai', > y is a floa.’c. xamp _
B ne// ST My J , % = [1, 2. % —s Yy refers to the same Llist

okt <class 'str'> name is a s{'.rms s object as x.
prin (tHPe.(no.me.)) )
pri.n{:(x is H) # Output : True
is—valid = True lass "bool. is_valid is
print (type(is_valid)) SEOER Shatiie boolean Examibe 3
lab = [4,9,3
s. - ] <class 'list’'> lst is a Llist P = (4,2,3] — P and q hove the same
prm{'.( ‘bdpe;( lst)) .
q = [1,2, 3] values but are different
‘f‘-PL = (4,2,3) ' ' . rint ( is q) # Output : False cbjec{'.s in memory
print(tgpe.(’cpl.)) < class ‘l'.l..l.Fl.e. > tPL is o {‘.u.Pl.e. P P q P
d _: {fa’: 4, 'b": 2} <class 'dict’'> d is a dictionary EEE—-—-—*-—*—-—-POLntS :
paniCtHPe(d)) e 'is' checks 'L.c:LcP.r'\.{:.ii‘.HI (same ob'je.ci in mem.ors).
——— P N SRS N DO, S S SO OU | IO e It is not used to compare values .
Note : tHPa() tells ws what JLHPO. (class) the objed‘. I:e.Lon.Bs to. é e Use == to compare values .
It does not check the value, only the data type. g e | | 4V R \EEEDCEESESEES - X



Eﬂnamic ,?:Ei Stronslg Igped Lansggsg

1. Dﬂmmi.c La.nc_qua.cle

A dﬁmiﬂ icm.sua.ge. is one in which the data {:Bpe of a

variable is checked and decided at runtime.

e We do not need to declare the '.:Hpe. of a variable .
e lhe ’('.Hpe. can dtcmse. d.u.r'l.nﬂ program execution.
o More flexible and easier to write code.

Exa.mBL_e Cpﬂthon) :

x4 =%10 # x is an i.n‘l‘.ese.r

print ( tHPe( x)) # Output: <class ‘ink ">

x =/"Yunus" # now x is a stri.ns

Pr'mt(fg Pe( x)) # Outpu.{'. : <class 'str'>

»We 015 .5 # now x is a f[.ocd:

pr'i.n{'.f ’c.spe.( x)) # Outpu{',: <class 'fl.ca.ﬁ' >
&.ﬂ_ Point :

° THPe of variable is determined at runtime.
e Same voriable can hold di.ffere.ni‘. ’cHPe.s cf values .
Pﬂihon, Javo.Scr‘i.p{'., RubH, PHP.

° Exq.mPLe Lansuo.ge.s:

Note :

Pgthon is bo{'.h &3no.mm. and s{.ronalH ’c.sped.
> D‘tjmmuc. - ’EHPe. is decided at runtime.

e e e i, o

> S'I:ronsls Tsped. - opemi.l.ons are Per‘forme.d onls on com]:.\a{:t.blg {‘.Hpas (e. .9+ int + int is allowed, int + "text” is not allowed).

2. Strongly Typed Language

A sir‘onsls £3Pc.d Lo.nsuo.ge. is one in which the data igpe of a
variable is checked at compile time.

o We must declare the {‘.Hpe. of a wvartable .
e The the' cannot be c.hcmse.d. once declared.
o less fle.xi.ble. but sa.fer‘ and reduces {'.spe.—reLn'Ee.d errors .

Exo.mple_ (chn.) :

int x 105

System.out.println(x); // Output: 10

// ET’T‘CH":
// (cannot assign String to int)

x = "Yunus®; mismatch

TH pe

&gﬂ_ Point :
THP!'. of variable is determined at c'.omPi.l.e. time.

Once declared, a wvarioble cannot hold a d.i.ffe.rent E.Bpe..
Exampl.e, la.nsua.se.s: C, C++l C#‘, Rust .

Java,

i s S S = - = i e _
. - = e e i ?

. et . R S —— = L e ARy R



Control Flow Statements: The if, if-else

COI'".*.'I"OI. fl..ow StG,'I:.E.mE.ntS are LL.SE.d. 'l:.O C.Or‘l.{'I"OL the. EXE.C.I.L'LLOI"L OS a PTOST'O.I‘T\.

based on certain conditions.

1. The I.f Statement

The if statement is used to execute a block of code onLH Lf
the Sive.n condition is True.

Sﬂn‘l'.ax : i.f condition :
# block of code to be executed
i.f condition is True
Example :
age = 18 Ou‘LPu.{::
i’f age |>= 18: You are el.lsi.bLe to vote.
Pri.nf(" You. are eLi.ﬂi.bl.e, to vote.")
Flowchart :
Condition TN
True? block of code

Next

statement [€

Note : ¢ In

the i.f statement, the else Pcu"’r. is oPJciona.L.

e Indentotion is very LmPachcm.{: in Pﬂ‘l:hon.

P T B e

2. The i._-f - else Statement

The Lf-e.].se. statement is used to execute one block of code i.f
the condition is True ond another block i..f the condition is False.

Sﬁn‘t@x : i.f condition :
# block nf code T.f condition is True
else :
# block of code i.f condition is False
Exa.mgl.e '
marks = 60 Ou‘EPut:
i.f marks >= 40: » D
prin‘E(NYou Pa.ssed.! "4 ol e

else :

Pr'i.n{'. (" You fml.e..d )

Flosehionb':

Condition
True?

Exscute.

Execute
else block

i block

|

L Coda l.n.SLtie {‘.he. i.f bl.ock Tuns oan when the condition is Tr-ue.
o In if-else, either the if block or the else block will be executed,
not both .




The Lf -al.i.f -else statement is used to execute one block of code from mul.'l:i.PLe

alternatives based on d.i.ffere,n{: conditions .

b7 Sﬁn’ca.x :

i.f conditiond :

# block of code i.f conditioni is True
el.i.f conditiond :

# block of code 'L.f conditiond is True
e.LLf condition3 :

# block of code if condition3 is True

E'.LSE :

# block af code i.f all conditions are False

& Exa.mpl.e. (Pqthon} :

marks = ln‘l:(i.nput(" Enter your marks (0-100): "))
'Lf marks >= 90:
Fr'i..n{:( “Grade: A")
elif marks >= 75:
Pri.n‘l‘.( "Grade: B")
eLi.f marks »= 50:
Pr‘i.n{'.( “Grade: C")
e.LLf marks >= 35:
pri.n{'.( "Grade: D")
else:

Pr'i.n.l‘. (" Grade: Fail")

Note :

—

Sample Run :

Enter your marks (0-100): 82
Grade: B

Grade: C

Grode: Fail

L The PI‘OB'I"(}.I'I’L C"‘L&CI‘L‘. condi‘l'.i.ons fmm tOP 'tO boH:om.

e As soon as one condition is True, its block is executed and the rest are sk.i.PPeci.

Enter your marks (0-100): 56 '
J False
Execute
Enter your marks (0-100): 28 else block

L If none of the conditions are True, the else block is executed.

3. Flowchart :

Condition1
True ?

False

| if -elif -else D;.c_.i.sion Cc;r—x{:;él_ _Stgten;ﬁi_:_

Exe.c.u‘l‘.e.

block 1

Execute
block 2

Execute
block 3

e e e




Nested i Statement

A nested Lf statement is an 'Lf statement inside another 't.f (or else) statement.

It is used to check mul.prle. conditions (one condition inside another).
4 53” ax : k. Flowchart :

if conditiond : 3. Sample Runs :
i.f conditiond :
# block cf code i.f conditionl and conditiond are True

Enter your marks (0-100): 85
Is

FG.LSE

else : Distinction

# block of code i.f conditiond is False

Execute outer

else block

conditionl
True ?

else :

# block of code i.f conditionl is False Enter your marks (0-100): 60

First Class

Is
conditiond

d. Example (Python) : False

Execute inner

marks = i.n{'.(anuf(" Enter your marks (0-100): ")) True ? else block
i.f marks »= 50: Enter your marks (0-100): 40
if marks >= ¥5:
pri.n.’c(" Distinction") Pass Class
else : Execute inmer
Pri.n.)c ("First Class") Lf block
eLse.% s Enter your marks (0-100): 20
it marks >= :
Prl’.n{:( “Pass Class") Fail f
else ! End
pri.n‘l'. ("Fail")

e T T

Note o T The inner Lf-eLse is executed aan when the outer i.f condition is True.
° If the outer Lf condition is False, the inner Lf is ski.ppecl and the outer else block is executed.

o Indentation is very i.mpo'r'{'.u.n{'. in nested i.j-' statements.




The while nga

The. UJI'ILLE. LOOP is LI-SEC]. ‘I:O execu{:e a bLOCk Of cod.e. TEP&O.{‘.E.&LH

as Lons as the given condition is True. 3 Exo.mpl. & (P cho 8.
e ' '
+ = 4 # initialization
while condition : vhitla 4. e B # condikicn
# block Df code Pr‘i.n.{:(i., end = " ") # block cf code
# (rePe.a.{'.e.d while condition is True) AR Sy 4 up ek

2. Flowchart :

Ou.’cpu’c.: ) N\ Kk 5

Is

condition el L. Example Explanation :
2
ruey o Inl{‘.i.o.ua ¢ TN\

e Check condition: ¢ <= 5 = True — 'Flri.rd'. 1 and i becomes 2.

Exeoube o Aso.".n check: 1 <= 5 = True — I:lri.r'd'. d and i becomes 3.

bk C‘f iy e This continues until 1 = 5.

° Af{'.e.r Pri.n’c.i.ns 5, i becomes 6.
e Now, i <= 5 — False, so Loop terminates .

| End f¢

.ll..(.f'.ﬂ Points :

St

e The block of code inside the while lacp is executed zero or more times.
[ ] If the condition is False at the beﬂ'mni.ns , the block will not execute even once.
® Make sure to u]::d.cd'.e the condition inside the looP, otherwise it may cause an i.nfi.ni.{'.e LQOE.




The for Loop

The for LooP is used to iterate over a sequence (such as list, Jc.upl.e,

S{Z'r'i.ns , Tange etc.) and execute a block cf code for‘ each item. { 3. Exq.mple CPLJH'\.OH.) -
9. SHn ax ! fruits = E“AFPLE“, "Bo.nann.“,"Ma.nso","Om.nga"] # sequence (list)
for variable in sequence : for fruit in fruits: # loop through each item
2 "Elock f i Pri.n{'.(frui.{.) # block of code
C O c e
# (repea.f.ed. for each item in the se.q_ue.nr:.e.) Ou“:puf : Apple
Banana
2. Flowchart : Mango
- Start Orcmae
Initialize loop variable 4, E.Jmmp'.e. using :_unge.() ;
(fi.rs"t item of secl‘uenm.)
for L in mnag(i, 6): #mﬂefrmi’t.oS
pri.rd:(i., end = " ") # print numbers on same lire
End Output : W 2 MR 5
True B. ExEanai‘.i.cn ;
o The ].ocp variable tokes the fi.rsi:. item from. the sequence .
Execute block of code e The block of code is executed .
e Then the Loop variable takes the next item and the block is executed again .
Move to next item e This continues until all items in the sequence are Pmcassed..

o When there are no more items, the luoP ends

The fnr LooP is used when the number of iterations is known (or we want to iterate over a seciu.e.n.ce.) 3
It can be used with Llists, {'.u.PLes o sl:.rin.gs, sets , dictionaries, and the ru.n.ﬁe() fu.nc‘l:ion.

It m’(.omaii.ca.l.l.ﬁ takes each item one b':j one fr'om the sequence .
No need to manually update the Loap variable .




The continue and break Statements.

The continue and break statements are used inside Loops to -:ho.nse.
the normal fl.ow of execution .

1. The continue Statement : 2. The break Statement :
The continue statement ski,F.s the rest of the code inside the l_ag? The break statement terminates the LooP comPLe.{ele and er.sfe.rs
for' the current iteration and moves to the next iteration. the control to the statement uft!-l“ the LODF.
Euarigla. ‘CPibhisnd)s Example. (Pifthon) :
for i in ru.nge.(i , 6): Outpu{:: fO\“ i in r‘cm.se.(i , 6): Outpul‘. y
w3 o B
continue # Ski.P when L is 3 1. & 4 B break # exit the L°°P when i is 3 12
Pri,n{.(‘i., end = " ") Pr-i.n.{(i_, end = " ") LOOFJ ended .
pr‘i.n{'.(nl_oop e.nd.e.d.")

Flowchart : s —
we re &
i Flowent Ol 7 )

I o= fi.rsl‘. value ‘!{ ‘ T ]
L = first value
continue
{ SkLP rest n:f the break
Exscube remaining codeNn Mhis Uarakion) (Esit tm&:;,?
code in loo Execute remainin i-mmed.lm
K" : code in loo J
- - B
| Update loop variable | B v |
& Pdﬂ- e GOP var

: ore iterations ! rue ; ;
—<_¥ ; '—@bﬁm{.@

&5
( End End

Kzld Points : e continue ski.Ps the rest of the code in the Locvp for the current s Pkl At demerntlin e tiad inside t.oops ( for or while).
MUGH--I—III-FI-

iteration and moves to the next iteration.

e The L trolling the flow of the .
e break terminates the loop completely. 3R /il Ty i of the program
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Pnd’chan provi.des a number of buLL’C-L‘n""’funcﬁom"ﬁhaﬁ”a‘F’E c:.'Lua.Hs avallable’for use.

Thea per‘form common tasks and make programs easier.

1. Common Built-In Functions :

Functions: Built-In Functions

,ISEH Points :

Built-in functions are Pred.efi.n.ed. in Python.

& Exa.mELe Pmsmm Usi.n.g Built-In Functions -

Function Description E:carnpl.e. Result nome = inpu‘h (" Enter your mame: | # i-hPl-Lt()
] = int(i t("Ent y " # int()
print () DLSP&:EE the output print ("Hello, Python™) Hello, Python b o (anu P L )) =
L e Pri.ni:( "Helle", name) # Pri.ni( )
type () E::u::je::& bype of | type (25.5) <class 'float"> print ("Next year, you will be", age + 1) # + operator
I..ni. ( ) COI’\.V&]’"‘:S i}'l.?. Vﬂ.l.l..l.ﬂ L!"I.JC( " 123 " ) 133 Prhnt ( THP& of u'ﬁe‘ 9 tHPE ( ase) ) i tHPE’( )
to integer pri.ni(" Len.gih oj" name: ", len(name)) # len()
float () f:";f;:: the walue | o S glSl ") 12,34 w v/
&7 Eonv:r.l:s the value str(100) “400" Enter your name: Yunus
o string Enter your age: 20
len() ‘:;":L“ the length | Len("Python™) 6 Hello " Yunus
i Next year, you will be 21
anu‘t() Il'c:..ekesusl:Pui from i.npu”c.(“En‘l‘.er' name : ") (User i..rL'PL.I.t) T‘tjpe of age: <class 'int'>
— Lensth O‘f name : 5
max () f::‘:::“s HE iarheds max (10, 25, 5) 25
— 3. ExELanatE.on ;
ot value il ; : ¢ input() gets data from the user.
e Rakiiins ks akcalita e » e int() converts the input to integer.
value ° pri.nt() displays output.
round () Rounds the .‘"-‘-'-“"l'fe" round (- 6%) 5 e type() returns the data type.
to nearest l.nteger‘ e len() gi.ves the number of characters in the name.

Theg save time and reduce the need to write compl.ex code..
Some of the most commonl.H used built-in fu.nd;i.ons are: Pr*i.nt( 2, tha() , len(), i.eru.ﬁ( ), int(), fl.oa.t( %
max(), min(), abs(), round(), etc.




Commonly Used Modules

PHH'wn Fr-ovi,d.e.s a lu.rse. number °.f standard modules that extend its funcﬁona.li.’tﬂ.
Some oﬁ the most commonlg used modules are listed below.

1. List of Commonly Used Modules : 2. How to Use a Module :
Module Purpose Commonly Used Functions Example e Import the entire module
o Mathematical functions | sqrt(), pow(), sin(), | math.sqrt(16) gt oot L A T
= and constants cos(), pis etc. - 4.0 ° Impori specific fu.n.d:i.on(s)
i Generate random numbers | randint(), choice(), random.randint (1, 10) Jrom module_name import Junctiont, functiond # use funclion directly
and choices random (), sh.u.ffla(). etc. = oy ¥ ¢ Import module with on alias
it | Werk uith dates and | datetime(), date(), didebing. fgwl) D yod. xS aE gL .=
times now(), strftime(), etc. | — 2024-05-20 10:30:00
b T loted b time (), sleep(), time sleep(2) 3. Ex_o.m&_
wee S e fm e ctime(), localtime(), ete. — waits fn-r 2 seconds (i) maoth Lule
” Interact with opemi‘.inﬂ listdir(), mkdir(), os.listdir(".") i.mpnr'li math
5Hs‘|'.em re.mwe(). Pu.{'.h, etc. - list of files Prlnt(mnih<sqrt(35)) # Ou‘tpu’u 5.0
sys Sldstem-speci.fl.: . o.rg\t, exit(), Po.t"l., s&s.verslon _ ("") random modul.e. _
/ Regular expressions k0N ceulfa™ re.findall(+"\d*", "A1B2") print (randint (4, 100)) # Output: any number between 1 and 100
(Po.&em ml:clunﬁ) f'i..nda.u.(}, sub(), ete. = st e (i) datetime module
. : dumps (), loads (), json dumps({"a’:4}) from datelime import datetime
gk por il UG | asdicY, dimald, it {ta: 1)’ print ( datetime .now()) # Outpub: current date and time
; Spaai.a.l container Counter(), d.efahu{d.m*.(). Comtar('bm‘) (Lv) os module
collections S e .
datatypes namedtuple(), deque(), ete. | — Counter({'a"3,n"2,b"1}) import os
Fri.n’c.(os.se.l‘.cwd.()) # Ou".pul‘.: current uorkms d.i'red:arﬂ

o Modules Pr-ovi.d.e Pre—wri.ﬂ‘.e.n code that can be used in our programs .
® Usi.ns modules saves time and zﬁm‘i’..

o We can i.mpor{‘. entire modules or spaci.fi.c. fu.n.l:.ti.on.s as per our re:lui.rve.me.nh.
e Some modules are built-in (standard LLbra.rH) and some need to be installed using  pip.




Function Definijcion and. Co.U.ins the Function

In PHJchon, a j'unc{:i.on is a block cf code that Performs a speci.fic. task. We flrs’c, d.e.fine.
(crea.{'.e.) the “func{'.i.on and then call (u.se) it whenever needed.

1. Function De.fi.ni.ﬂon : 3. Eacu.mpl.e. Progm.m :
A f:,mc{.i,on. s d.e.fine,cl. us'\,ns the ke_tduorc{ cLe.f g fou.oue.d. bH
# Functi definiti
the func‘ti.on name , pn.re,n{,he.ses (), and a colon : e e.fl.m. ren
def add(a, b):
def Sree.lc.(nu.me): # j'unc"tion :Le.‘fi.niﬁcn O i ehebsraal wwiis fum:'ti.on
Prin’r.( "Hello, " + name + "!") # fu.nc’ci.on bod.H . i
Cirlentd  Bloek? Pri.n{'.( Sum is: ; sum) # Pr'i.n'f. the result
ExELu.nnii.on : # Cu.LLLn.ﬂ the fu.nc‘hi,on
] cief is the keHucrr'cl used to ::l.efme. a fum{.i.on. a.c{.d.(io, 20) # func’t.i.cn aii
° grzei‘. is the func’c.i.on name .
® name is a pqro.meier (input).
_ Ou’cPu{.: e s 30
® The indented block is the body of the funetion. um - Ls:

2. Cu..l.i.i.nﬂ the Function :
A funcii.on is executed (run) or\LH when it is called.

4. ExELa.m{‘.i.on {

* o.d.cl(a., b) is a funcﬂcn that takes two Pu.ru.me.ie.rs a and b.
Sre.e.Jc.( Yunus™) # func’t.i.on. ealk e When add(10, 20) is called, the values 10 and 20 are passed
toc a and b respectively.
Outpub : | Hello, Yunus! o

e [he func.’c.i.on Pe.r-forms the addition and Pri.n’:.s the result.

A funcjc.i.on must  be de"finecl before. it is called.
Parameters are the values received btﬂ the func‘ti.on.

Arsumen‘ts are the actual values Pu.ssed while co.LLLnS the funcﬂon.
A func’ci.on can be called muu'.'LPl.e. times .




The return Statement and void Function

Iﬂ. PH'H’LOI"L, a functi.on can re.’t.urn a VCI.LI.LE. ba.ck IF.O ‘H‘LE CC!.I.LE.T‘ u.si.ng "[‘.}1@, r*e.tu.rn. sfu.’f,e.men’c.

A func’c.i.on that does not return any value is called o wvoid function.

1. The return Statement :

¢ The return stotement is used to send o wvalue frorn. the func{.i.on

back to the caller.

e As soon as return is executed, the function terminates and

control is ’t.rwm.sferred. back to the caller.

def add(a, b):

5LLI"'I'\-=G-+ID

# fl.mcii,cn d.e.fmi.ticn
# caleulate sum
# return the result

'I"‘B,f.Ll.'I""I"L sum

# Cu.l.l.i.ns the functi.on

2. void Ej.ncﬁon :

e A fun.d‘.i.on that does not return any value is called a wvoid 5uﬂ¢‘ti.0n.
o Tt is used to perform some task without returning any result.

d.e.f 31"88{:( name) :
Pri.nt( "Hello, " + name + "!")
# No return statement

# wvoid function definition

# nofh.i.ns is returned

# Ca.u.i.rts the wvoid I'fund:i.on

result = add(15, 25)
Pr'i.n.{:("Su.m:", result)

# _'fu.ncti.on call and store returmed value
# Ou{:pu{: Sum: 40

3 E.::a.mELe : Usiﬂs both return cm.c!. void. juncti.ons

Hre.e.{'. ("Yunus")
Pan{'.( "Function ecall comp'.e.’ce.d‘ ")

# fu.nc.{‘.i.cn call

# Execution continues here

def

def

# Function with return

# Function without return (voi.d.)

# Main program
square ( l"l.} 3 x = squo.re( 6 )

return n * n

Pri.n{'.( "Sclu.n.r‘e. is:” 5 x)

show (mss )

Pri.ni( " Me..ssa.ﬁe. L “"'53) Pri.rd: (" Pmsru.m ended.")

# uses r'a{'.ur'n.ed VQLU.E

show ( "Welcome to Pﬁthon!") # void function call

Outpt ¢ i, Yorus!
Function call compl.e{:e.d‘
Ou’cpu’c :

Square is: 36
MESS@.&E H wﬂl.cﬂm +.U PHELLOTL !
P'l"ns'l"'ﬂ.m ﬁn.d.e.d. A

Key

Points : e return sends a value from the function back to the caller.
e A ‘funr.ii,cn with return must return o value.

L] VOLd. "flLI'I.C*.LOI'L rlces I'I.Dt l'!.tl.l.l"ﬂ (1.!".3 vu].ug.

o A void fum:.ﬁon is used to Pe.rfur-m. actions (like Pr'i.n.ti.na, upda.’ci.na,
ete.).

e Even a.fl:e.r cu.U.i.ns a wvoid func'c.i.on, the program continues execution .




Scope and L'Lfe{'.ime of Variables

The scopeof a variable de.j'mes the Pa.r*. of e program where the variable can be accessed.
The li.fefi.ﬂu, of a wvariable dgfmsa the Pcri.cnd fm- which the wvariable exists in memory .

1. Scope of Variables : 2. Lifetime of Variables :
Scope determines the vi.sihili.i’.ﬂ or a.ccessi]ai.lﬂ.a oj a variable ]_i.feti.mz determines the time period from creation to destruction oj a variable.
in di.ffe‘r‘an{‘. Pm-ts 05 &= T progran: Type of Variable Li.fd'.i.rru Explanation
T5P¢ of Variable Scope E:u.mplg lioedl Misiabla From the time the block Created when the fum:ii.onf block starts
or functi.on is entered execution and d.esl'.roHe.d. when it
Declared inside a function or | def fun(): Ll it is exited. exits.
Lol Tnats | Dok A ow s Global Variable From the stort of the Exists throughout the execution
Can be accessed only within print (x) ;
4 program till the end of of the program.
: i = Parameter Variable From the time the Created when the fune‘hm is called
= 20 # global variable unction is called till it and destroyed when the iton
¥ ) B
Metoid adedeall fuctions. 5D, returns. returns .
Qlobsl Jirighly Cmt_be mu:é Joom ey printCy)  # accessible 3. Visualization (Memoru Rgp_rc.st.nl'.a.ﬁon)
Junchion. i the. program. fun0) Local Variable Cinside \flinction? ; Global Variable Coutside all ‘functions)
P'l'h\t(s) Function Call i ectiataty Function : I = 20 l
—_— x= 10 | b ]
Declared in the fun.:’t.wn d.nf s, R e sad b L'__»F _____ Mml } ) .
Parameter Variable dtfmi’ti.on. PR [EE; # parameters \ ‘ ¥ %
Aiks am o locil wartabile ?NI\L(G)‘ xlnshulnwmors =z is desk iwvsp""fm T E“'d“fhﬁr“
. ! (goes out of memory) | y exists in mamory
within that function. add(5, 6) ! | foud the
. Example :
&,@ Points ® local variables have local scope 100 # global variable
. def shou(): # x s global, exists Uiroughout the program.
¢ Global variables have global scope. y =20  # local variable : 5t booal,, ety ool durtg Juseiien all.
* Paorameter variables have local scope (mﬂ\.m’:hzjunc‘hon} m’zr)""k'( Inside f""c‘h“" g- s 3) # accessible here # Aﬂer fur\t&m ends , y is dgsiroged.
® A variable can have only one scope at a time. print( "Outside function, = =", 2) # accessible # mcon be: uend anyuhanglls Bigprogap.
# pr-'mi.(s) # Error: y is not accessible here




_Defaul’c : Baramef:eg

-» Definition :
Default parameters are the values
assigned to parameters in a function
definition. If no value is passed during

function call, the default value is used.

> Sﬂn{'ax :

statement (s)

def function_name (parameter = default_value):

= Example {:
def .greet (name, msg = "Hello") :

L] + name + |l:I||)

Bn’n{' (mss + ",

# Function calls
ﬂre;ef ("Yunus") # uses default msg

greet ("Yunus”, "Good Morning")  # uses provided msq

# _Oufpuf
Hel{o: Yunus |

Good Morning, Yunus !

Example 2 :
def add(a, b =10, c = 20):
tsum = a + b + ¢
Prim} ("Sum =", sum)

# Function calls

add (5) # b and ¢ are default
add (5, 15) # c is default
El et
add (5, 15, 25) # no default
# Output
Sum-= 35
Sum = 45
Sum = 45
%ﬁ
Important Points : \

e Default parameters make functions more

flexible and easy to use.

o Default values are used only when the

a.rsu.menf is not prOvided.

o Default parameters must be at the end

Lﬂi parameter list.

Rules :
(D A parameter with a default value

cannot precede a paramefe.r without

a default value.

@ Default values are evaluated only
once, when the function is defined.

® They are helpful in reducing the

number of arsu.menfs in a function call.

Example (Invalid) :

def “invalid (a = 10, b):! X Wrong

# SgnfaxError

Example (Valid) :

def valid(a, b = IO)': v/ Correct

Real Life Analogy :
Think of a function like ordering food.

Some items (like water) are default

(a.ufomai'ica.lly provided), but you can

also choose extra items if you want.




Keyword Arquments

Definition :

Keyword araume.n{'s are argumenfs ExamEie .2 Exa.mEIe. 3. (foing Posifl'ona.f and keyword arsumenfs)
passed to a function by explicitly ’ y )
specifyins the parameter name aionj def student (name, age, course;: def Sfet’-f (ﬂ"ﬁeff“fj', name, msq = Have a nice daj.'":i
with its value. This allows the order print (f "Name : {name}") print (f"i-greeﬁﬂg} , fname}! {msqg}")
of arquments to be different from the print (f "Age  : {agel") |
order of parameters in the function print (f "Course : {course}") # Positional argument for 3"361'"”3’,

definifion. #H kcyword a.rﬂu.menfs for others
# Using k d ts (di nt ord . : . .
smg eywor arﬂumen s ( licfﬁre ori ef) srecf( He“o , name = Yunu.s ! msg = "Goac{ mornfna,‘"}

Why - Keyword Argu.meni’s ? student (course = "P}'fhon", name =_"Yunu5“’ asg = 20)

® Improves reada.oilifg af the code. v i # Ou.fpu.{‘
utpu
o You don't need to remember the N P B Hello ., sV Good morm‘ngf
exact order of Paramefers. YL,
e Makes the code more clear and Age © 20 Impertant Points :

sdf —e.foa;na.fory, Course : ny:hon

. Keyword a.rsumenfs must come a.ffe;r Posifimaf

o Reduces errors, especially when a arguments.
function has many Paramei‘er.s. ExamEle. e * You cannot provide a parameter more than once.
s All parameters can pe passed as keyword arguments.
Sﬂnfu : def add(a, b, ¢):
viturn. 6% bt & Example (Invalid) :
def {uncfian_ndmc(p«mmi, param2 , ..., PammN}: def d[sPlaE(a, 0):
statement (s) # Using keyword arguments print (a, b)

result = add(c =30, a=10, b=20) # Invalid: a is given twice

«Funcfion_name (a.rﬂ_ name{ = valuef, Bt dispiay{ {0, a=20) X Wron3

arg _name2 = valueZ , ... ) & # Correct

result = 60 disPIag (1o, b= 20) v’ Correct




*args and **kwargs

1. *args (NO""KCEWO"‘! Arbitrary A"ﬂ“""—"fs) 2. **kwargs (Keyword Arbitrary Arsumenf:s)
Example :
*args allows you to pass a variable number of —2rpe “kwa.rss allows you to pass a variable number of
non-keyword (positional) arguments to a function. def add (*args): keyword arguments to a function.
These arquments are received as a tuple inside total = 0 These arquments are received as a dictionary
the function. for num in args: inside the function.
total += num EXG-H'IEl'.e :
Syntax : return total Syntax : def display_details (**kwargs):
T " for keﬂ, value in kwnrﬂs,ii{.m():
def function_name (qm-ss): e def function_name ('Okwu.rgs): print (f'{kes} : {value}”)
statement (s) add (1, 2) *3 statement (s) # Function call
add (1, 2, 3, 4) # 10 display . details (name ="Yunus", age =20, cifg-'Puna')
add (5, 10, 15, 20, 25) # 75 # Output
name . Yl.ll"lul
age : 20
city : Pune
3. Usins *args and **kwargs together 4. Key Poinks
Eme!e : s *args collects extra Pasitionul nrsumerrts as a tuple.
S:Ini:ax 2 def siudcni_info{lurss “kwnras): - "kwm’ss collects extra ke.yward. u-rgume,n{s as a dictiamryA

* %args must come before **kwargs in the function definition.

Prin‘l: ('Subjecht A Grss)
e They make functions more flexible and reusable.

def funcfian_nn.me{*args, '*kwcrss):
print ("Other Info:", kwargs)

statement (s)

Quick Comparison

# Function call
studcnt_info{'ﬂnths', 'Phﬂsics", "Chv.nnistrb!", *args *’kW‘M’SS
name ="Yunus®, age =20, Cifj'ﬂp““") Accepts Extra positional arguments Extra keyword arguments
# Output T:(Pe TuPle. Dicfionarg
Subjects: ('Maths’, 'Pﬁgsics', 'Chr.misf.ra') A i) Bk
Other Info: { name': "Yunus', ‘age’s 20, 'city": "Pune'} e e I =
Example func(l; 2, 3) func(a=1, b=2)




Command Line Argumenfs

A Definiﬁon :
Command I!E-ﬂe a.rgumenfs are th'e- Vﬂ.{ues

Passed to a Pafhan program when it is

run from the command Prompf or terminal.

These argumenfs are read from the

sys.argv list.

4 How it works ?

. Psfhon stores all command line arguments
in a list called sys.argv,

° sys.ar&v[ﬁ] - contains the name of the
script itself.

° sgs.a.rsv{l] P sHs.o.rgv.EZJ ,«.. = contain

the actual arquments passed by the user.

* Sanfax :

nyhon s:ripf_rtame.py arg! a.r32 cee Grgn

* Exa.mEie. :
python add.py 10 20

# Here, 10 and 20 are

command line arsumenfs.

* Example Program : (a,dd.py)

import sys

# sys.argv is the list of command line arguments
print (" Total number of arguments : ", len (sgs'a.rgv))
print (" Script name:", sys.arqv[0])

Prin‘!: (" First arqument e sys.a.rsv[l])

Prin'!: (" Second argument il sys.arqv[2] )

# Convert ar&umenf.s to Enfe.&ers and add
a = int (sss.arﬂv[l])

b = int (sgs.arsvﬁz])

c=a+b

print ("Sum =", ¢)

* Output :
$P3fhon add.Py 10 20

Total number of argumcrd:s: 3
Script name : add.py

First argument: 10

Second argument : 20

Sum = 30

* Imporfa.nﬁ Points :

* The number of arquments = len (sys.argv)
s Aiways check the number of argumenfs
before using them .

e Convert a.rgumenfs to retiuired data fgpes

(int, float | efc.) before using.

* Check number of argumcni‘s :

import sys

if Ien(sgs.arsv) < 3
print ("Usage: python add.py numi num2')
sys. exit ()

# Progmm continues if enough arsumenfs are vaidcd

* Notes :

* sys.argv is available in the sys module .

¢ First a.rgume.nf (sbls.a.rj-v[O]) is a!ways the
script name.
o Used in automation, file processing, configuration,

and many real-fife aPPlicafions,
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Strings: Creafing and Sforing S{ringi

* 1 What is a Séringz

A sfrins is a sequence af characters
enclosed in single quotes, double

qu.ofe.s or fripl'.e quotes.

* 2. Creatin Sfrings

el

Si:rinss can be created By e.ncfosins

characters in quofes .

Single quotes "Hello' # using single quotes
Double quotes "Hello" # using double quotes
Triple single quotes "'"Hello""' # using triple single quotes
Tn'.P[e. double cl\’uales """Hello""" # using triple double quotes

3. Storins Sfrinss in Variables

A sirins can be stored in a variable
J'u.sf like any other data.

name U Yu;nus %

# double quotes

ci‘[‘.:’ = 'Pune’ # sin‘?le quafcs

message = "Welcome to Pgthon" # string stored in variables

Note :

Pﬂfhon treats singie and double qmted

slrinss the same way .

4, Exa.mp[es

# Different ways to create strinas

si = ° PH{:hon'
sd = 'Prosramming‘:
s3 = """Hello World""'

s = """This is a
multi-line

sfrins o

# Sf.‘rinss stored in variables
firsf_na.me = "Yunus"
'Shaikh'

last_name =

fu.ll_na.me = firsi_name + " " 4+ last_name

# Accessing and printing strings

print (s1)

Print (s2)

print (s3)

print (s4)

print (full_name) # Output: Yunus Shaikh

5. Escape Sequences in Strinjs

Specia.l'. characters can be included in sirinss

u.sing escape sequences.

Escape Sequence Meaning Example
\n New line "Hello\nWorld"
\t Tab "Name:\t Yunus"
\\ Backslash “C:\\Python"
s i Single quote Tt\'s easy’
AR Double quote "She said, \"Hi\""

6. Multi-line Sfrirtss

Tripie quo{es are used to create multi-line s{rings,

info = "”Pyihon is a Powzr-fu! [a.nguas-e.
It is easy to learn.

It is wide[br used in indusfr\n’;.'"

Ou.fpui :
nghon is a Powerfu.l lu.ngua.ge.
It is easy to learn.

It is widz!y used in indusfrg.




Basic S'l:r'mg Operaf:ions

‘ 1. Concatenation (J'oininql 4. Indexing 6. Membership

Sf:rings can be J'm'rwd fose.f.her using the We can check if a substring exists in a sfrn'.ng

Individual characters in a strin3 can be accessed
using in and not in ope.ra.fors.

é aPer'a.'i:or'_ using their index (Posiﬁian),

Examel_e: H Exa.mPE: ExamP[_e. 1
s1 = "Hello" & = "Pb;thon" 5 = nyhon Pmﬂra.mmins
s2 = "World" Index = @ 2 3 4 5 "Python” in s # True
result = s1 + " " + 52 # Hello World Char : Py t L 6w "Java" in s # False
2. Repeﬁ{ion s[0] 7. Common String Methods
A sfr‘ins can be repea.teal u.sin.& the * aPera.f.ar. s[3] # 'k Method E"’E’E E"Q-mﬂ_lf
Example : s x# “n ija“u index starts from o) upper () Converts to uppercase | "hello”. upper() # 'HELLO'
= [H’ 5 SII.I.CLI"I.& f.ower'(:l Converts to lowercase "HELLO". lower () # 'hello'
result /= s\ %3 # HiHiHi A part of a string can be extracted usin
P J J title() Converts to title case | "hello world”. title() # 'Hello World”
s [icinﬂ [start:end].
3. Lenaﬁ e I sfrip() Removes !ea.dins and " hello ".sf.rip() # 'hello'
xample : il
The built-in funcficn len() returns the number N < Pithon” tra ['“"3 Spaces
of characters in a sfrins. I replace(a,b) Repla.ces all a with b "one two one“.replu.ce("one',ﬂiu)
£ [ s[0:3] # lPH‘fI (sfo.rf: to end-1) # "1 two {'
xample :
P_np han” s[2:5] # 'tho' splif(sep) SP[H:S sfrins into a list "a,b,c"_splﬂ:(”,")
5 = Yinon { £ # 15a%; ‘b e
lesictl = Jl.en(s) # € sl:4] # IP‘l}'fhl (siart to index ":") ol e oy el
3 S[3¢] ¥ “hen (from e end) find(su.b) Returns index of first "he.ﬂa".find('e") # 1
b "hello” . find ("x") # -1
Note : In Python, strings are immutable. ’ ' ' e of - sl i "’
e J J s/ -3:] # hon (last 3 characters)
This means their contents cannot be chg.naec{ count(sub) | Counts occurrences of "banana". count("a") # 3
a.f'l:e.r creation. sub in Sf:ri.na

8. ComParison 9. Emfz_{:g String_
Strings can be compared using comparison operators. An empty string contains no characters.

"abe" == "abe"  # True "abe" = "abd" # True "abe' < "abd” # True (1&xicosra.phical order) g = lgn(s) # 0



Accessing Characters in Sfring by Index Number

1. Introducti
i s b 4 Nesaﬁve Indexing (Ri&hi to f_ef{) 4. Exampf.es
Each character in a string has a unique
. i We can also access characters from the end Example 1 :
index ( Pos:hon) number .
! of the sfrl'.n.g u.sin.s nesaﬁve index numbers. s = "Hello"
We can access any character of a string
b ; o The last character has index -1, the one before print(s[0]) # Output: H
y using its index number. e ; . 3
In nghon, indexinﬂ Farbs fr*om 0. it has index -2, and so on. print (sft]) # Output: e
Example. - print(s[4]) # Qutput: o
2. Positive Indexing (Left to Right) pisen print(s[-1]1)  # Output: o
s = "Python ; y
The  trdise Of the first o —— print (s[-21) # Ouf:Pu{ sl
the next is 1, then 2, and so on. Index : ? ? ? ?’ Z’f. _'? Prmf(s [-51) # Om‘:'pu.t i H
Exa.mEl'.e 3 Sf"i“ﬂ : P ) t h a y Example 2 :
T T I . y I
i Piphen Neg. Index: - =6 -5 -4 -3/ -2 =4 Ry [regraimming:
Index : 0 1 2 3 4 5 Print(s{O]) # P
Accessing Characters : rint(s[5]) # a
S'Err'.ns : P Y t h ° - . Prinf(s[—i]) =
s[=1] = 'n' # Last character P L(s[-41) J
L : l -4 #
Accessmq Characters M - o' W Seani Lat iharashir print(s m
sfo] = R # First character s[-3] = 'h' # Third last character Important Points :
s[1] - y # Second character s[-4] —» 't' # Fourth last character Indexing starts fram 0.
s[2] — 't ’ # Third character $E ) 13 ' # Fiffh PR T Positive indesx - Lef{ to Righf
s[3] —> ‘h, # Fourth character s[-6] = 'P' # Sixth lost choracter Nega\‘:ive index — Risht to Leff
s[4] = ‘o # Fi)cfh character Ranse of index for a string of lengfh n
s[6] = 'n' # Sixth character is from -(n) te (n-1)
. ~ Sf.'rin.gs are immutable, so we can on[&
Note : access, not chan haract
; ge characters.
If we 'f:rg to access an index that is not 3. General Syn.tax
available in the .sfr'ing : nghort will Hl'.ve. — sfring_na.me — Name of the sfring
IndexE string_name [index]
N exryror, —  index —> Index number (int)




String Slicing and Joining

1. Sfri.ns Sl'.r'.cin.g_ 2. Sf;r-ins Joini,ng

Sf.i.ci.ns allows us to extract a part (su.bsfr'ins) from a .Tcinins is the process of combf.nin& mu.l'.f:ipfe. sfrin.ss into a

string using the slice operator [start : end & step]. sinﬂle string ‘using 46 pRatar.

e start — starﬁng index (inclusive) [defa.u.{f is 0]

Syntax :
* end - en.di.ns index (exclusive) [default is length of sfri.ng] o
) ste.P —  interval between characters [defﬂ.uu is 1] sepa.ra.tor .Join( iterable ) — returns a new 5tr£n3

ExamEle. :
g = % P‘nj-ihon Prosra,mmins"

* separator — the sfrins Pl’.aced between elements

s iterable —* any sequence (list, f:up[e., ete.) of sfrinss

Index : 0 i 2 3 4 5 6 F 8 9 10 11 12 13 14 15 16 17
String Py —[i: ]:h To n I Pl n-l_s rlalm|m|i[n|g Example 1 :
Neg. Index : -18 -13 -16 -14 -13 -12 -11 -10 -§ -8 - -T4-6 -5 -4 -3 -2 -1 words = ["Python”, "is", "fun"]
4 Sf.icinq Exampi&s : result = .Jotn(words) # space separator
. , Print(resuH:) # quFuf-‘ P:.'J‘fhon is fu.n
° |s£0:6] — nyhon # from index 0 to 5
o s[#:18] — ' Programming' # from index 7 to 17 E El 2%
I{ 6] — 'Ptf. ! - #f tart te index 5 =
L] . rom ar o L X
|s gehen f . . ",".joi.n(wor'd.s) # Ou‘tpufl nghon,l'.s,fun
° s[?r] — ! Proar‘ammin&-' # fr'om index 7 to end o
| ; o] - .Join(words) # Output: P&ihnn—ii—fun
e s[:] — Python Programming # whole string ;
. is[::i’.] - '"Ptoer g a o # every 2nd character ! .Jom([ A7,"B7,"C°,"D"]) * Oufpuf! AlBICID
» s[1:40:2] —» " yhogr’ # from index 1 to 3, step 2 Impcrﬁant Points :
. s[::-i] —» g ani.mma.r‘sorp n.oh.'tﬂpl # reverse sfrin&
| A e . | " o The elements of iterable must be s'f:rinss, otherwise EPeEr'r'or occurs .
e s[-10:-1] — rogramming # negatwe mdexms
- L[-G:] - ' ramming’ W Lt 6 shevasters o join( ) is more efficient than using + operater in a loop .
. J'ain() does not add se'oa.ra.f:cr‘ at the end of the sfri.n&,
Note :

EXD. mPf.E. Pr‘ogl'“{lrn_ :

» The character at index 'end' is not included in the result.

o If start is greater than end (with positive step), result is emPt&-. fr‘u.i.{:s = ["APPle., "Banana”, "Che”—ff"]

. Ne_sn,ti,vg step is used for reverse s[inin&_ Pr‘int(', ".Join(fru.ifs)) # Ouf:Pu.‘Ef Appie, Banana Cherry

Prinf(. & ".join(fruits)) 4 Ou.'i:Pu.f: APP[E. & Banana & Cherry




