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Unit-1
Introduction to Python Programming

Features of Python - Python Ud& high-level, interpreted, and general-purpose
programming language % S 1991 & Guido van Rossum = develop a1 o1l I8 modern
programming & %I'QEIEH popular T Fife BRG] syntax simple 3T readable g1

1. Simple and Easy to Learn

e Python &I syntax dgd Bl simple 3R English-like gl
e Beginners & forg e smae 8 Fifes L complex syntax ol gIdll
e Example:
print("Hello, World!")
o dYUD Iineffoutput generate?fGﬂ?lT%I

2. Interpreted Language

e Python interpreted language 8, Adad code line by line execute HeIE
e 3 run B & ol compile HIA P ¥R g Bl |
o DI TOEY debugging 3R testing 314 HEEIsIE

3. High-Level Language

e Python Ud high-level language 8, qdad programmer Eal memory management,

hardware details @1 f<idl 81 &A1 USdl|
o MUY logic 3R algorithms UR focus & J&Hd B

4. Dynamically Typed Language

e Python T variables declare H3d IHT type define P DI F=d @l gl |
e Interpreter automatically variable type detect &Il gl
e Example:

x=10  #integer
x = "Hello" # string

5. Object-Oriented Programming (OOP) Support

e Python object-oriented programming support CGI
. ?ﬁ classes, objects, inheritance, encapsulation, polymorphism use fu o1 adhd
|
e Example:
class Student:

def _init__(self, name):
self.name = name



s1 = Student("Nuresh")
print(s1.name)

6. Open Source and Free

e Python open-source language gl

e DI source code free H available % 3R 3 3@ modify 3R distribute B Jbd %I
7. Portable / Platform Independent
e Python cross-platform language gl
e Python code Windows, Linux, MacOS gt systems UX fom change BT run fobar S
qHd 3|
8. Extensive Standard Library
e Python ¥ built-in library 9gd CE| g, fore file handling, networking, web
development, database, GUI 31 < tasks ST ¥ fHd 51 Tahd g |

e Example:

import math
print(math.sqrt(16)) # 4.0

9. Integrated / Extensible

e Python @1 other languages (C, C++, Java) & 1Y integrate foar ST wwar g
e 3{U Python code T C/C++ modules import PRb performance improve & g&d gl

10. GUI and Web Development Support

e Python Tkinter, PyQt St libraries provide Xdl g GUI applications M & fom|
e Web development & forg Python o Django, Flask frameworks use A6k

11. High-Level Data Structures

e Python 7 lists, tuples, dictionaries, sets it powerful data structures available gl
o AP use HIP complex data easily handle f&aT ST T g |

fruits = ["apple”, "banana”, "mango"]
person = {"name": "Nuresh", "age": 23}

12. Extensible and Embeddable

e Python code @I C/C++ B embed &1 511 Tear 3|
e Python @I other languages & programs | integrate forar o Tean B

13. Interpreted and Interactive



e Python @I interactive mode beginners %%ﬂ!a@ﬁ useful g1
e 3HIY Python shell | directly commands test ®X J&hd g

>>> print("Hello")
Hello
14. Robust and Scalable

e Python &I syntax 3R dynamic typing 9 robust ST gl
e Large-scale applications, web applications, Al, Machine Learning, Data Science 3] |
Python widely used gl

15. Community Support

e Python Gl community 9gd a@ﬁ 3T active B

e Internet UX Python & fQTU tutorials, documentation, forums easily available gl

Working Modes of Python - Python U® high-level, interpreted language 8 3R S use
P o fQlY different working modes available gl 39 modes & HTHH I programmers
Python code B! write, execute 3fI¥ test X T&Hd ¢ |

Python & = al working modes &

1. Interactive Mode (Python Shell / REPL)- Interactive mode dg mode %T%mfr 39
directly Python commands G| type PP execute TR THd ¢ |
3@ Python Shell TT REPL (Read-Eval-Print Loop) b} ﬁa %I

Features:
1. ¥ command line by line execute B 8l
2. Output gRd screen W show g gl
3. Errors ®I g¥d identify {31 ST S g
4. Beginners & el I mode dgd useful g ifdh oM Python syntax 3R commands

practice ®X IJHd g
How to use Interactive Mode:
e Command Prompt / Terminal | type DY
python

«  Python shell open 81 ST

>>>

e 3d commands type DY



>>> print("Hello, World!")

Hello, World!
>>>5+3
8

Advantages of Interactive Mode:

e Immediate output <@ & Tt best |
e Quick testing %ﬁﬂl ideal |
. Beginnersﬁ learning | helpm%l

Disadvantages:

e lLarge programs execute Wﬁml
« Code save Tg! BIdl, 3R shell close & T @l lost 1 ST & |

2. Script Mode (File Mode / Program Mode) - Script mode | Python program G| .py file
# fRIE@®R execute foar ST 31

e mode large programs 3R projects %ﬁl’({ use foFaT STaT 81

Features:

1. Python code DI text file (-py) T save fhaT ST B

2. Program Ud HTY execute BT gl

3. Error debugging interactive mode Gl SEL o delayed I a@%w code run g
& 91S errors fead |

How to use Script Mode:

1. ot text editor H Python code ford:

# file: example.py

print("Hello from script mode!")
a=10

b=5

print("Sum =", a + b)

2. File save &% .py extension & 1Y |
3. Command Prompt / Terminal T execute B

python example.py

4. Output screen U fears o:

Hello from script mode!
Sum =15



Advantages of Script Mode:

e large programs 3R projects & foTY best |
« Code save 3R reuse {1 5 Y& B

e Program structure maintain AT easy |

Disadvantages:

e Code runﬁb_ﬁﬁ%ﬁ savemm%l
e Errors runtime %Wﬁﬁ@]’s‘éﬁ%l

Comparison Between Interactive Mode and Script Mode:

Feature Interactive Mode Script Mode
Execution Line by line Entire program at once
File Required No Yes (.py)

Suitable For Beginners, quick testing Large programs, projects
Output Immediate After complete execution
Saving Code Not possible Possible

Variables in Python - Python T variables programming &1 U basic 3R important concept

%I Variables ®T use data @ store HIH Gﬁ? manipulate Cre ke ﬁ*I'Q foar ST %I

Definition:

Variable U name (identifier) ? o foret memory location Cal represent ddl g 3R I

value store &I STdl %I

e Variable data &I temporarily memory A yEdar gl

e Python T variable dynamically typed g1d €, Aaas type explicitly declare I DI

S=3d A8l gt
Syntax:

variable_name = value




Rules for Naming Variables in Python:

Variable name letters (a-z, A-Z), digits (0-9), 3} underscore Q) ﬁﬁW%I
Variable name digit ¥ start g1 g1 AU

Variable name H special characters (@, $, %, etc.) T-I'apfﬁ g&d |

Python keywords o if, for, while variable names :lébf%pf Tghd|

Variable names case-sensitive fﬂa %

vk wn =

a=10
A =20
print(a) # 10
print(A) # 20

Types of Variables in Python:

1. Local Variable

« Function T block & 3aX define [T T variable sirf W block/function |

accessible @W%I

def greet():
message = "Hello"
print(message)

greet() # Output: Hello
# print(message) # Error: message is local
2. Global Variable

o Function AT block & ST&R define fabdT T variable @' program T accessible BT ]|
x = 100 # Global variable

def show():
print(x)

show() # Output: 100
print(x) # Output: 100
3. Constants

e Python o officially constant variables Ta gId|
o Conventionally UPPERCASE letters ¥ constants represent fru ST Bl

Pl = 3.14159
GRAVITY = 9.8



Dynamic Typing in Python:

e Python variables dynamically typed gid %I
« 3P AAAY g [P variable PT type run-time TR detect BT 3|

x=10 # Integer
x = "Hello" # Now string
print(x)  # Output: Hello

Examples of Variables:

name = "Nuresh"  # String variable
age =23 # Integer variable
height = 5.8 # Float variable
is_student = True # Boolean variable

print("Name:", name)
print("Age:", age)
print("Height:", height)
print("Student:”, is_student)

Output:
Name: Nuresh
Age: 23
Height: 5.8
Student: True

Important Points About Python Variables:

Variables memory location &1 reference Wﬁ%l
Dynamic typing & HRUT same variable ¥ different type values assign &I S gHl |
Python H variables case-sensitive 81d & |

Variables &1 use B | UG define BT W= 3|
Good practice: Variable names meaningful 3R descriptive HREIRY

vk wnn =



Data Types in Python - Python T Data Types programming &Il Wﬂ_&!c_ﬂ}]f concept 21 Data
Type define Xl & f% variable # stored data ®T type T T 3R 39 data & 1Y HIH-BIH
I operations perform ﬁ?({ ST qhd %'I

Python T dynamically typed language 8, 3YHT 7add & % variable &1 type run-time U¥
detect lAT 8 3R programmer Eal explicitly declare PR DI SReRd ol Bidl|

1. Numeric Data Types
Numeric data types T numbers &1 store fHaT ST B Python T 1 main numeric types e
a) int (Integer)

e Whole numbers &I represent ddl gl
e Fraction T decimal number int ¥ store 781 g1 YTl

e Example:
age =23
year = 2025

print(type(age)) # <class 'int'>
b) float (Floating Point Number)

« Decimal numbers @I represent ddl H
e Fractional values 3R scientific notation support EGI

e Example:
height = 5.8
pi = 3.14159

print(type(height)) # <class 'float'>

c) complex

e Complex numbers  real 3 imaginary part HaIE
e Imaginary part %%I'Qj T J use fHOT @I B

e Example:

z=2+3j
print(type(z)) # <class '‘complex'>



2. Sequence Data Types

Sequence data types T ordered collection of items 814 & |

a) str (String)

e Textdl characters &I represent cXdl gl
e Single, double, T triple quotesﬁﬁ‘l@TGﬂW%I
e Example:

name = "Nuresh"

greeting = 'Hello'

multiline = """This is

a multi-line

string"""

print(type(name)) # <class 'str'>
b) list

e Ordered collection of mutable elements|
e Square brackets [ ] use ﬁv_Q\_rﬂ?f%l

e Example:

fruits = ["apple"”, "banana”, "mango"]

fruits[0] = "orange" # Mutable

print(fruits) # ['orange’, 'banana’, 'mango’]
c) tuple

e Ordered collection of immutable elements|
e Round brackets () useﬁ?"l\_rlﬁ%l

e Example:

coordinates = (10, 20)
# coordinates[0] = 15 # Error: tuple is immutable
print(type(coordinates)) # <class 'tuple'>

d) range

e Sequence of numbers generate H & AT use BT B

e Example:

numbers = range(1, 6)
print(list(hnumbers)) # [1, 2, 3,4, 5]



3. Set Data Types
Set # unique 3R unordered elements store B1d g
e Curly braces {} use ﬁ?’QGﬂﬁ%I

e Duplicates automatically remove S
e Example:

colors = {"red", "green"”, "blue", "red"}
print(colors) # {'red’, 'green’, 'blue'}
print(type(colors)) # <class 'set'>

4. dict (Dictionary)

o Key-value pairs store AT g
e Curly braces {} 3R colon : use Eﬂﬁ%l
o Keys unique Bl & 3R values &t off type @1 81 Wit B

e Example:

student = {"name": "Nuresh", "age™: 23, "city": "Bilaspur"}
print(student["name"]) # Nuresh
print(type(student)) # <class 'dict'>

5. Boolean Data Type

e True dT False values &1 represent Hdl gl
« Often condition check 3% logical operations T use BIAT B
e Example:

is_student = True
passed = False
print(type(is_student)) # <class 'bool'>

6. None Type

e None represent dXdl & no value / null value|
e Often placeholders Il empty variable & foTT use BIe %‘I
e Example:

x = None
print(type(x)) # <class 'NoneType'>



Type Conversion in Python (Type Casting)

Python T variables @I type convert foar ST gar 7

x=10 # int

y = float(x) # float
z = str(x) # string
print(y, z)

Keywords in Python - Python o keywords programming &I dgd important concept gl
Keywords dg reserved words g1d g foFar Python language | special meaning A8l 3%
variable, function T identifier & U H use -Tg! fdd1 ST TehdT|

Definition:

Keywords Python Gl predefined words AL language internally use G

. T syntax 3T structure define Fd g |

e Python | currently <THIT 36+ keywords g (version 3.x & SITAR) |

Example: if, else, while, for, def, return, class

Features of Python Keywords:

1. Reserved Words: T words program T fordft 3R purpose & 7T use =TT fT ST T d |
2. Case Sensitive: Python keywords lowercase letters 7 fora 9T B Uppercase version

valid q‘[ﬁ@"‘l’[l

If =10 # Invalid

if =10 # Valid (used in syntax)

3. Predefined Meaning: X keyword &I Python interpreter & forg special purpose gral

g

4. Cannot be Used as Identifiers: Variable T function name & &4 & keywords use BEl

fbu ST Tohd |
List of Common Python Keywords:
Keyword Purpose
if Condition check &% foTQ
else Alternate condition
elif Multiple conditions check
for Looping% forw
while Looping% forw
break Loop?:blf stopEb_\’ef % fou




continue Loop% next iteration o jumpaﬂef & ﬁ'l@
def Function define #34 & foQ

return Function ¥ value return @34 & 1%‘111

class Class create %1 o folQ

import Module importw & fag

from Module & specific partﬁ importw & fou
as Module alias & & faQ

try Exception handling% fag

except Exception catch @34 & foQ

finally Exception ® &I BHRN execute 8 dTel block
pass Empty statement

with Context manager% fag

Note: Python & B version ﬁ@ new keywords add AREGE
How to Check All Python Keywords:
Python o keyword module use b gt keywords TE qHd g |

import keyword
print(keyword.kwlist)
print("Total Keywords:", len(keyword kwlist))

Example of Using Keywords:

# if-else keyword example
age =18
if age >= 18:
print("Adult")
else:
print("Minor")

# for loop keyword example
foriin range(1, 6):
print(i)

# def and return keyword example

def add(a, b):
returna + b

print(add(5, 3)) # Output: 8

Operators in - Python | Operators programming @I fundamental concept i Operators dI

use variables 3fI¥ values & & operations perform HA & forg o oTrar g |



Definition:

Operators ar symbols gl Python interpreter &I 9414 § & &Y values & S H1=-91
operation HHAT gl

e Example: +, -, * /, %

e Operators expressions create B b o0 use B4 B

Syntax:

resut=a+b

Types of Operators in Python:
Python | operators @I 7 main categories T divide forar ST 9o &;
1. Arithmetic Operators @Tfordia operators)

« Numbers & 1Y mathematical operations perform H B

Operator Description Example Output
+ Addition 5+3 8
- Subtraction 5-3 2
* Multiplication 5*3 15
/ Division (float) 5/2 2.5
/l Floor Division (integer division) 5//2 2
% Modulus (remainder) 5% 2 1
*x Exponent 2**3 8

Example:
a=10
b=3

print(@a + b) # 13
print(a ** b) # 1000

2. Comparison / Relational Operators (d¢I-TéH® operators)

o alvalues aﬁwmﬁ% 3R Boolean (True/False) result aﬁ%l

| Operator | Description \ Example \ Output




print(a and b) # False
print(a or b) # True

print(not a)

# False

4. Assignment Operators (3{Tdc operators)

e Variable ®! value assign B 3R modify HRA & T use B B

== Equal to 5== True
I= Not equal 51=3 True
> Greater than 5>3 True
< Less than 5<3 False
>= Greater or equal 5>=5 True
<= Less or equal 5<=3 False
Example:
x=10
y =20
print(x <y) #True
print(x '=y) # True
3. Logical Operators (HTW operators)
Boolean values & 1Y logical operations perform FH B
Operator | Description Example Output
and Returns True if both conditions are True True and False | False
or Returns True if any one condition is True | True or False True
not Reverses the Boolean value not True False
Example:
a = True
b = False

Operator Description Example

= Assigns value to a variable Xx=5

+= Adds and assigns X +=3 — (same as X =X + 3)
-= Subtracts and assigns X-=2 — (same as X =X - 2)
*= Multiplies and assigns X *=4

= Divides and assigns X/[=2

%= Modulus and assigns X %= 3

*k= Exponent and assigns X **=2

/= Floor divides and assigns X/I=2




Example:
x=10

X+=5
print(x) # 15

5. Bitwise Operators (CIEREI operators)

e Integers & binary representation UX operate A B

Operator Description Example Output
& Bitwise AND 5&3 1
| Bitwise OR 5|3 7
N Bitwise XOR 573 6
~ Bitwise NOT ~5 -6
<< Left Shift 5<<1 10
>> Right Shift 5>>1 2

6. Membership Operators (G dl operators)

e Sequence T fHd element 31 presence check EGE

Operator Description Example Output

in Returns True if a value is present in a" in "apple’ True
a sequence

not in Returns True if a value is not 'b" not in "apple’ True
present in a sequence

Example:
fruits = ["apple", "banana"]

print("apple" in fruits)  # True
print("mango" not in fruits) # True

7. Identity Operators (4&dI- operators)

e Check @34 § f& Gl variables same object P reference I IR § T -1l |

Operator Description Example
is Returns True if both variables refer to the same Xisy
object in memory




IS not Returns True if both variables refer to different X isnoty
objects in memory

Example:
x =[1,2]
y=X
z =1[1,2]

print(x isy) # True
print(x is z) # False

Python o input 3R output operations & foTE built-in functions use %Q\_rﬂ?f%l a4

common functions % input(), raw_input() Gﬁ'\’ print() |
1. input() Function
Definition:

e Python 3 | input() function user ¥ data console/keyboard J o & T use BT B
« T8 function user §RT entered value &1 string type T return ST g

Syntax:
variable = input("Prompt message: ")
Example:
name = input("Enter your name: ")
print("Hello,", name)

Output:

Enter your name: Nuresh
Hello, Nuresh

Important Points:

1. User input RER string type T return BT 8|
2. 3R numeric input Bl type casting W:ﬁqg?ﬁ%l

age = int(input("Enter your age: "))
print("Your age is", age)



2. raw_input() Function

Note: raw_input() Python 2 H use €3|?1T Yr|
Python 3 A raw_input() remove & fear mar 3R IIPT HH input() function Hdl %I

Definition:

. Pytho% 24 raw_input() function keyboard | input AT 3R string type ¥ return
PATRI

Example in Python 2:
name = raw_input("Enter your name: ")
print "Hello,", name

Output:

Enter your name: Nuresh
Hello, Nuresh

e Python 2 | input() function actually input D1 evaluate BT YT, HAAS 3R user
number type Hdl dl number 1 type detect glar|

3. print() Function
Definition:

e Python | print() function @I use output display P34 & fore fopan ST gl
e Python 2 | print statement ot Python 3 T 9 function S faar TR

Syntax:
print(object(s), sep="", end="\n")
Parameters:

1. object(s) — output & ﬁm value(s)
2. sep — multiple objects Eal separate & o Y (default: space)
3. end - output & end H DI TT character (default: newline \n)

Example:
# Single value
print("Hello, World!")

# Multiple values

x=10

y =20

print("Sum of x and y:", x +y)



# Using sep and end
print("Python", "Programming”, sep="-", end="1")

Output:

Hello, World!
Sum of x and y: 30
Python-Programming!



Unit-2
Control Structure

Control Flow Statements in Python

Python H control flow statements @ statements _@?f % 5| gg dd GG % f&
program oI execution f%9 direction § T1 {59 order & 8| AIAT — &I T block of
code F 3R fra=t IR T |

Types of Control Flow Statements

Python o Hud: M UHR & control flow statements B1d &;

e Conditional Statements/Decision-Making Statement (ﬁ'UfQW$u7—D
e Looping Statements/iteration Statements (&;IEQIG a'l?f$2F-D
e Jump Statements/branching Statements (STH] Il transfer statements)

1. Conditional Statements

T statements f&dT condition (Q]Ff) UX depend W%I 3R condition true % ar Udh
block T, 8] ol GERTI

Syntax:
if condition:
statement1
elif another_condition:
statement?2
else:
statement3
Example:

x=10
if x > 0:
print("Positive number")
elif x == 0:
print("Zero")
else:
print("Negative number")



Explanation:
3T} x positive & <l U8a block execute BT,
3R x zero § <l G,
31T AR block |

2. Looping Statements

T statements f&ET block of code &I IR-R A & 1%111 s%al-llm m SITd % oid ddh
ﬁs‘ condition tl;ﬁ?l?ﬁ%l

Python H & main loops %

(a) for loop
foat sequence (@@ list, tuple, string) UX iterate & & |

foriin range(5):
print(i)

Output:

0

1

2

3

4

(b) while loop

d d% P13 condition true T84T 8, I9 T Iadl |dT o |
i=1
while i <= 5:

print(i)

i+=1



3. Jump Statements

I statements loop T condition & normal flow &I §d ad & |

(a) break
Loop Dl R A& ST g

foriin range(10):
ifi==5:
break

print(i)

Output: 01234

(b) continue

Current iteration P! BISHR 3FTA W I STl B

foriin range(5):
ifi ==2:
continue

print(i)

Output: 0134



(c) pass

$S T8l BRI, 9 placeholder H1 dRE HH BT 7 |

foriin range(5):

pass # to be implemented later

Decision Making Statements

Python T Decision Making Statements &I JTGNT it condition (Q[?f) & SMYR
W IE 0 F1 & fau fear S 8 f& ®F-T code block execute BRI
=T &Wﬁg condition True Eﬂ?ﬁ% Fﬁ@ particular statement ﬂa*ll, CRG IR-RIR

Program &I control flow S statements & SIRT conditionally change forar ST 9 g

Types of Decision Making Statements in Python
Python | H9d: IR YHR & Decision Making Statements B E:

1. if statement — U8 $ad dd execute Eﬁ?ﬂ % e &t TI'E,c condition True B-TI

2. if-else statement — 3{TIR condition True %Fﬁ@ block execute @TIT ARl qORT|

3. if-elif-else ladder — 3T IGANT A o1 ST § 56 3 conditions ®T check
FRATEI

4. nested if statement — S8 & if & AR G if statement g gl

1. if Statement (Simple if Statement)

if statement T IUANT fHA condition BT check B & fow s wmar gl
3R condition True Eﬂ?ﬁ % ar statement execute _Eﬁ?ﬂ %
3R condition False 8Ydil § @ statement skip &R fear S §1

g T basic 3R fundamental decision-making statement gl

Syntax:
if condition:

statement(s)



condition: ®Ig logical YT comparison expression S True TT False return @Rl |
3R condition True § — indented block execute BIAT B

3R FaIse%—»W:@'Eﬁﬂ“

Working:
Python I Ugd condition @ evaluate HRAT & |
3R result True § — =19 @1 indented code block run BRI
3[R result False § — program control if block DI BIg |

Example:
x=10
if x > 5:
print("x is greater than 5")
Output:

X is greater than 5

Explanation:

q’eﬁcondition X > 5 True % swi%ﬂz message print g3T|
3R x = 3 g1 dl $ I print &1 gidl

Uses / Advantages:

. WWWsimple condition checkaﬂ:ﬁﬁﬁl
e Small decision-based programs H useful BIAT B
e Login verification, validation 3ATFS SR tasks & ITANT



2. if-else Statement

if-else statement a‘r alternatives aﬂT % —
3R condition True %‘ — if block execute él‘ll,
YYT — else block execute él‘ll |

Yg binary decision (Yes/No type) situations T U BT g |

Syntax:
if condition:
statement(s)
else:

statement(s)

Working:
Condition evaluate Eﬂ_cﬂ %I
3R True — if block executel

3R False — else block executel

Example:

num = int(input("Enter a number: "))

if num % 2 ==0:
print("Even Number")

else:

print("Odd Number")

Output (for input 7):
Odd Number



Explanation:

num % 2 == 0 condition False % Wf%ﬂ! else block TdTI

Uses / Advantages:

o o9 gH &l options H I TH AT 51|
e SN — Pass/Fail, Yes/No, True/False decision|
e Simple decision-based branching & fog helpful |

3. if-elif-else Statement

if-elif-else statement BT IUTNT dd fbaT AT § OIF g4 multiple conditions
check @1 Bl |

Program W ¥ 9 TP & condition check T § 3R TEEN True condition TR ¥
SIS

Syntax:
if condition1:
statement1
elif condition2:
statement?2
elif condition3:
statement3
else:
statement4
Working:
J&Y U if condition check B B
3R True § — da! block execute BIdT g
3[R False & — SfTTaH elif condition check B B
R P15 ot True :%)[E_sc — else block execute BT g |



Example:

marks = int(input("Enter your marks: "))

if marks >= 85:
print("Grade A")
elif marks >= 70:
print("Grade B")
elif marks >= 50:
print("Grade C")
else:

print("Fail")

Output (for input 72):
Grade B

Explanation:

U_E!Fﬂ condition (marks >= 85) False,

§H€| (marks >= 70) True,
Eﬂﬁm "Grade B" print g3l 3R 91T conditions check -T@[aﬁ TI'Sfl

Uses / Advantages:

e Multiple decision making o helpful |
e Grading system, Menu-based program 3ife & Iutt
e Code @I IH 3R logical TAMI B



4. Nested if Statement

Od fhdl if block & 3fex T 3R if statement foRaT ST 8,
@ 3 Nested if Statement Wﬁ %'I

g dd TN BIdl § o1d 84 U decision P 3aR G decision AT &1

Syntax:
if condition1:
if condition2:
statement(s)
else:
statement(s)
else:

statement(s)

Working:

e Outer if @I condition check%ﬁ?ﬁ%l

. WTrue%—» &maﬁ(inner if)ﬁcondition check@?ﬂ%l
o SMRGHI True % — inner block execute %ﬁ?ﬂ %I

e IR aﬂé False % — respective else block HFIHT%I

Example:
x=10
y =20
if x > 0:
ify > 10:

print("Both x and y are positive and y is greater than 10")
else:

print("x positive but y not greater than 10")



else:

print("x is not positive")

Output:

Both x and y are positive and y is greater than 10

Explanation:

Outer if (x > 0) True 3R inner if (y > 10) 4t True,
Eﬂﬁm Ugdll print statement dclT|

Uses / Advantages:

e Complex conditions o I
e Vld decision multiple levels UX depend HRaATal
o SN eligibility check (age + citizenship) 3¢ H|

5. Short Hand if / if-else Statement

Python H 3R condition BI! 81, a1 3 TH &l line H foraT o bl B
S Short Hand if Statement T Ternary Expression 1t Hgd Bl

Syntax (for short if):
if condition: statement
Syntax (for short if-else):

statement if condition else statement2

Example 1 (short if):
Xx=5

if x > 0: print("Positive number")



Example 2 (short if-else):
a=10
b=20

print("a is greater") if a > b else print("b is greater")

Output:

b is greater

Uses / Advantages:

e Code &I concise (@2'[) ATl %I
e Simple conditions & fere perfect|
e One-liner statements Ul small scripts | helpful |

Looping Statements in Python

Looping statements I 8d & o g9 Tt block of code @I FR-IR
(repeatedly) execute ®X qohd g old ab PTs condition True Y& gl

Python o HYd: G UHR & looping statements e —

e while loop
e forloop

1. while Loop

while loop I8 A% Tddl § OId A ¢l T condition True I8! B

S 81 condition False 8 STl §, loop ¥ SITdl g

Syntax:
while condition:

# body of loop



Example:
i=1
while i <= 5:
print("Hello Python")

i=i+1

Output:
Hello Python
Hello Python
Hello Python
Hello Python

Hello Python

Explanation:
T Uge i = 1
condition i <= 5 True §, @l print HGI
WIRideaIg(i=i+1)
S i 6 B1 ST B, condition False — loop $& ST |

2. for Loop

for loop foait sequence (@@ list, string, tuple, range 3TE) & &R element T
iterate PRl 5|

Syntax:
for variable in sequence:

# body of loop



Example:
foriin range(1, 6):

print("Number:", i)

Output:
Number: 1
Number: 2
Number: 3
Number: 4

Number:; 5

Explanation:

range(1,6) — 1 ¥ 5 dH numbers %?ﬂ%
SR IR | Bl value TSI & 3R loop TS dF Tadl & 5§ dF sequence TH 7 B
oo

3. Nested Loop
ud U loop & R & loop BT 8, I nested loop FHed gl

Syntax:
foriin range(1, 4):
for jin range(1, 3):

print(i, j)

Output:
11
12
21



22
31
32

Explanation:

T8 loop (i) B IR IAAT § 3R 9P 3ex ardl () B IR I3 a8 Iadl g
SN BH table T1 pattern 91 H Ace et ]l

While loop

while loop Ud indefinite loop 8 S 99 d% T block ®I repeatedly execute
Hdl % 1§ da dl Tl"sc condition True ?6(‘“ %‘I T iteration D1 T trg@[ I fAfad Teﬂ
Eﬂ?ﬂ; loop P termination runtime condition Wﬁ“—h W?ﬂ%l

Syntax:
while condition:

statement(s)

Working:

e &Y U8 condition evaIuateaﬁ\_rl'I?ﬁ%I

e TI< condition True % — indent m gU statements execute Eﬁ?f %I

e statements Tx’%ﬁﬁ%ﬁﬂ'c{ control fhR & condition TR ATIY ST § |

e Td condition False 81 Sl § — loop terminate B ST 8 3R control loop &

ST T statement TR IAT SITAT § |
Example:
n=>5
i=1
sum =0

while i <=n;

sum += i #sum =sum + i



i+=1 # increment to avoid infinite loop

print("Sum of first", n, "natural numbers is", sum)

Output:

Sum of first 5 natural numbers is 15

Explanation:
LHAHTTH i = 1, condition i <= 5 True — sum T 1 ST AT

T iteration H IG | DI i += 1 Y TG o1 ¢ | TE increment Tgd ST § ARAT
loop infinite d- SITEIT|

S i = 6 81 ST 8, condition False 3R loop AH | 3fd H accumulated sum print

BTl

Advantages / Use-cases:

e T iterations P! T/T unknown Bl 3R termination f&dT condition depend
P (IGTERUT: user input 3, sentinel value, file read until EOF)|
e menu-driven programs, socket/server loops, polling e # Iuantt

Common pitfalls & best practices:

e Infinite loop &1 WA — ensure b loop body T condition ®I gga- drdl
code ﬁﬁlﬁﬁl

e IfQ external input UX depend HR IE 8l dl validation T |

e break/continue %1 TGl SXIHTA HY: break A loop q¥d &G 8T continue current
iteration skip X 3T UR ST



for loop

for loop U definite loop / iterator-based loop g ol fomit sequence/iterable
(@ﬁ list, tuple, string, range, dict 2AMQ) & X element TR Uh-Udh HRP iterate Bl
21 T8l iterations P T-AT sequence TR R et g 3R UIT: U8 ¥ J1d 8idil g

Syntax:
for variable in sequence:

statement(s)

Working:

Python sequence I UBdT element AHR 39 variable H assign Xdl gl
indented block execute BIAT B

o 3T element TR ST 8 3R step 2 repeat gl

uld sequence dH QSIS loop terminate BId1 g 3R control loop &
d1E & statements UR TIal ST § |

3JclerUl 1 — range & 1Y (common use):
foriinrange(1, 6): # 1 T5

print("Square of", i, "is", i*i)

Output:
Square of 1is 1
Square of 2 is 4
Square of 3is 9
Square of 4 is 16

Square of 5 is 25



IGTERUT 2 — list B ATY:
fruits = ["apple", "banana", "mango"]
for fruit in fruits:

print("l like", fruit)

Output:
| like apple
| like banana

| like mango

Explanation:
e range(1,6) iterable g; for loop X AR | @I next value 3dT 3R body execute

HRT|
o T iterable YHIW 81 ST 8, loop 310 34 & SIAT § — programmer &I

manually increment &% &1 TIIAHl el Bial |

Advantages / Use-cases:

e Sequences, collections, 3R iterators TR simple 3R readable iteration|
e indexing ! HTAIH I Tg! oId d® index IMBY B (A enumerate() STAT HY) |
e list comprehension & TTY combined IR concise code FAT g |

Common pitfalls & best practices:

e loop variable Cal loop & dT8% mutate - ®X Tl side-effects I FAT ST b |
e i My loop | sequence modify X e’ (é@r list ¥ elements remove ®<I),
dr unexpected behavior 3T Hhdl § — U fRufa A copy W iterate & Al list

comprehension BT ITINT DX |
e heavy nested loops performance JUITId R T &, complexity T &4 |



nested loop

Nested loops q loops g1d § o H ww loop & 3G GIRT loop (AT ) ferar
BId1 81 8Y R outer loop P U iteration TR inner loop @FR%’ execute BIAT |
Nested loops ®T STINT multi-dimensional data (@ﬁ matrices), pattern printing, 3R
Cartesian product calculations ¥ fou g gl

Syntax:
for outer in outer_sequence:
for inner in inner_sequence:
statement(s)

@8I for P VI W while Ht 81 Tbdl § — nested while/for-while combinations 34 &1)

Working:

e Outer loop T U iteration Y& BIdT g
e Innerloop @ dreg I execute @T'IT % (inner sequence & gl elements & 1%‘112) I

e Inner loop THIW 81 IR control outer loop & next iteration TR 3MTdT B
o Ug Ufeha1 99 9% IAd! & 5Td outer sequence JHTH gl ST |

3qleXUl 1 — multiplication table (2D iteration):
foriinrange(1,4): #outer:1to3
for jin range(1, 4): #inner: 1to 3

print(i, "x", j, "=", i%))

print("---")
Output:
1x1="1
1x2=2
1x3=3

2x1=2



2x2=4

2Xx3=6
3x1=3
3x2=6
3x3=9

3GlerUl 2 — pattern printing (triangular pattern):
n=4
foriin range(1, n+1):
for j in range(i):
print("*", end="")

print()

Output:

**
*k%k

*kkk

Explanation:

e UA® outer iteration & feTT inner loop j ﬁ@ range UR cidl 3R T& row/line
EEGIN

e Outer loop rows &) FAafd #ar g 3R inner loop columns/characters Cal
EEIGIES



Advantages / Use-cases:

e 2D arrays / matrices & elements TR iteration (matrix multiplication, traversal)|
e pattern designing, nested data structures processing (list of lists),
combinatorial problems (Cartesian product) |

Complexity 3R pitfalls:

e Time Complexity: 3R outer loop m dR 3R inner loop n &R FcIdl gal Pl
iterations=m * n Eﬁﬁ Eﬂﬁfq nested loops ST A time-consuming EF[\_YH?[%I
93 data | performance T & W |

e Memory 3R CPU T careful management & §; S8l possible g, algorithmic
optimization (e.g., flattening, vectorization, using library functions like NumPy)
R faaR &1

o 3UH nesting (3+ levels) ¥ code readability % glal § — T4 | function H logic
IGEANG] (refactor) aww?n%w

Jumping Statements

Jumping statements 3 statements BId @ ol loop T program & normal flow of
execution P! §¢d &d g |
ST YA ad a1 SITdT 8 S1d 89 loop &1 BIST (exit), skip FRAT (continue) TT
SRYTY =Y I WIeft IGAT (pass) E?fl

Types of Jumping Statements in Python:

e break statement
e continue statement
e pass statement



1. break Statement

break statement &1 SUINT loop P RS JHT (terminate) P B ﬁﬂ foar
NG %‘, Eﬂ% condition True 33[ i q Eﬁl

Syntax:
for variable in sequence:
if condition:
break

statement(s)

Example:
foriin range(1, 10):
ifi ==5:
break

print(i)

Output:

Explanation:

Old i == 5 g3, break statement q loop @1 ol 1 g1 A fear|
qT! iterations -Tg] od |

Uses:

o fdbdt specific condition TR loop & &id T b & ferT|
e Searching algorithms dT input validation T, 19 desired result fid STT|



2. continue Statement

continue statement loop @I current iteration ®I skip P 37Tl iteration OR Tl
ST 5|

Syntax:
for variable in sequence:
if condition:
continue

statement(s)

Example:

foriin range(1, 6):

ifi ==3:
continue
print(i)
Output:

1

2

4

5

Explanation:

old | == 3, 3Y iteration H print() statement skip g3 3R control 3RTCH
iteration (i=4) U ddT 47|

Uses:

o Old P particular values Il conditions Gal ignore Rl gl
e Input filtering T skipping invalid data & forg Iuant



3. pass Statement

pass U null statement g — ?TEIWT@'WI
B placeholder & ®0 ¥ forar Sran g arfes syntax error 7 3{IU SId code dlq T fora
STl

Syntax:
if condition:

pass

Example:
foriin range(5):
ifi==2:
pass
else:

print("Number:", i)

Output:
Number: 0
Number: 1
Number: 3

Number: 4

Explanation:

uld | == 2, pass statement execute Tg’&HWWﬁWI
Program fSMT error & 37T iteration UR <all 7T

Uses:

o Od fordit loop, function, IT class &I structure fera1 g1 aifdb body 31l define

TSI TR B

e "To be implemented later” situations o helpful |



break Statement

break statement &T UTNT loop DI SAD (prematurely) terminate P D
forg fova Srar 31

ld Python interpreter @I break AT g, ?‘l’dfﬁ?ﬂﬁ loop 3 TeR ed W g,
3R control loop & 9GB! statement TR QT ST § |

Normally, loops (like for or while) dd d IAd § 91§ ddb 3d! condition True
RGN

dfdT 3R forait special condition UX loop P! & T g1 AH1 81, ol 8 break
statement T TART &R & |

T8 RR qF useful BIdT § 9Id g4 forait specific condition e R loop Gl
AHT 8, o searching operation 4l f&at condition match 89 W1

Syntax:
for variable in sequence:
statement
if condition:
break

statement

while loop & 1Y:
while condition:
statement
if condition2:
break

statement



Example 1: Using break in for loop
foriin range(1, 11):
ifi==5:
break

print(i)

Output:

?JE\Tonop normally 1 q 1OF1$E|FF|T7'«|T%'Q T,
dfpaSdi == 5 g3, dd break execute g31l 3R loop turant terminate R
Example 2: Using break in while loop
i=1
while i <= 10:
ifi ==6:
break
print(i)

i+=1

Output:

4

5
SR 8l == 6 BT, loop break 81 7T 3R 31 Tg! =l



continue Statement

continue statement &T ITTNT flt particular iteration A skip P b ﬁﬂ
forar ST B

g loop DI a1 JAehdl, dfeh 39 iteration B @W next iteration UX jump X
EicIE

S continue statement execute 8IdT g, al Python current iteration Gl
remaining statements Cal skip HR odl § 3R Y loop DI next iteration TR Tl ST G|
g a9 useful 8 1d fHdt condition TR g4 P S specific values Eal skip Pl IEd gl

Syntax:
for variable in sequence:
if condition:
continue

statement

Example 1: Using continue in for loop
foriin range(1, 6):
ifi==3:
continue

print(i)

Output:
1
2
4
5

qﬁ@’d i == 3 §3{I, dd continue = 39 iteration &I skip Wﬁ'ﬁﬂ
SHIeIY 3 print 81 31Tl



Example 2: Using continue in while loop
i=0
while i < 5:
i+=1
ifi==2:
continue

print(i)

Output:
1
3
4
5
gl 9§ i == 2 §3{T, A9 continue 7 print(i) P skip a1, ST 2 print 78T g3

pass Statement

pass statement U null operation statement gl
T8 S -To! ®Rdl — §9 U placeholder B AR HIH HT & dlfd syntax error AT 3T

HH-FH I §97d THT 89 fha function, loop T condition &I structure
ST 81T 8, Ao logic 18 H foraHT gia g | T H 3R 84 body Tl BT ¢, d
Python error ST g |

ERINIY a%‘fsﬂ pass statement forg <a %Gﬁ DS 6! ®dl, a9 interpreter G
Tl & fob T8l future H code STETI”

Syntax:
if condition:

pass

foriin range(5):

pass



Example 1: In if statement
x=10
if x > 5:
pass
else:

print("x is small")

Output:
(No output, because pass did nothing)

&l if block TR AT, A= §HA pass forar A1 error 7 3T

Example 2: In loop
foriin range(3):
pass

print("Loop executed successfully")

Output:

Loop executed successfully

Loop Td oifch & B0 a1 fidl Rifd pass $& gl BTl



Difference between break and continue Statement

Basis of .
. break Statement continue Statement
Difference
continue statement &T IUANT
break statement T IUANT . ) .
L . loop ®1 current iteration ®I skip
Definition loop Cal completely terminate

R & ferg fepam Sfra & |

PP next iteration T S &
fore fopan SITaT g |

Functionality /
Working

9 break execute 8Idl %‘ ar
loop XA TH Bl ST § 3R
control loop o SR Bl
statement UR il ST %I

9 continue execute BIdT g, dl
loop P 39 iteration DI dTPp1
statements skip HEIGI] % 3R
control loop & next iteration TR
EGIEIGIE

Control Transfer

Control loop & ST&R AT SITdT

gl

Control loop & 3icx g1 &I &,
3ATAHT iteration QYETFIT\_SHHT%I

Use Case / a9 use B § o fpat a9 use B § o fpat specific
PUrDOSE specific condition UX loop @I | condition UX P iterations Eal
b T3 @RE A ABT 8N skip BT 8l
: : Loop execution continue X&dl g,
Loop Execution ;%pgxgsgﬁ% %r.na'%?g_?la oY current iteration skip HEIGI

gl

Effect on Loop

break & d1G loop counter &I
PIs Hed gl Yedl Hifd loop

continue loop counter B

increment/decrement Eﬁef a?ﬂ %

Counter T B S B 3R loop T BT B
3MHAR W if condition & 37EX W if condition & 3

Placement / ST ST g atfep fpat ST ST g aTfp fpat

Syntax condition UX loop 3T ST condition UX iteration skip DI Sl

b |

b |

foriin range(1,6):

foriin range(1,6):

ifi==3: ifi==3:
Example (for break continue
loop) print(i) print(i)
Output: 12 Output: 1245
Output &P orint S % Output e a'values prl'nF gral %
: < : S ™ continue condition false
Output Behavior | SIgl dd break execute gl . .
LGl (skipped value missing gral
g3l =Y
Searching T 94 desired Filtering T o fdt unwanted
Common Usage | element f&eT ST dd break I vaIueﬁskip &A1 B qd

Ioop%éﬁ%l

continue use W%I




Unit-3
Sequence, Dictionary & Built in Function

Sequence Datatype- Sequence Datatype Python Il Udh eS| datatype g1 8 o
multiple values / elements P Udh specific order (hH) H store fobar STar %‘I
BT Eﬂﬁ data W$ dl¢ Udh sequence H QET\_IHHT% 3R BY element GRS LG position

(index) BIdiT &1

Ordered Data Structure
Sequence datatype T data BB order H store BIAT ¢

S element U8 add faT AT, ITHT index BICT B 3R §1E & add fHT 7T elements
DI index dedl ST

Indexing Supported
Sequence datatype T 8 element @I index number ¥ access {1 ST Y& B

Index BHRIT 0 ¥ start ldT §

Negative indexing i) possible HAGIE (@@ -1 last element & refer W%)

Multiple Data Store I DI Capability
Sequence datatype Udh Y Udh T WTET values store B gabdl %I
T values:

Same datatype o1 8 gbalt §
Different datatype 1 ot 81 9t § (number, string, boolean 311fe)

Iteration Possible (Loop Support)
Sequence datatype UR for loop Il while loop ST T T ST bl 3|
Fifd data ordered Eﬂ?ﬂ% Sﬂﬁ'ﬂl element-by-element traversal possible @?ﬂ %I

Slicing Feature Available

Sequence datatype o slicing T concept ST e, S gw sequence dI CAE] specific
part Ao Iwd B

3G start index ¥ end index A% I data

Length Known @?ﬁ %
Sequence datatype @1 length fTeH ST Tahcll B, T STH fdhd= elements § I8 Udl

fPur ST gpar g1

Common Operations Supported
Sequence datatype UX %3 common operations possible BId & S

e Concatenation (Gl sequence Sire)
e Repetition (sequence Gal repeat d-l)
e Membership checking (in, not in)



Python | Sequence Datatype & Types

1. String
2. List
3. Tuple

String - String Python &1 U sequence datatype 8, fSTIT IUNT text / characters &
group Gal store B & forg foar NG gl
String T & character &1 3UAT index position BT g 3R string ordered B B

Python o string Cal single quotes ' ', double quotes " " Ul triple quotes " ' Jrne g
foram SITa 5 |

String &9 Create HId ?? (Creation of String)
Python o string create P &b A

name = "Python"

city = 'Bilaspur’

msg = """Welcome to Python Programming"""

Triple quotes I I multi-line string ¥ forg faran ST B

String B Access P B 3? (Accessing String)
(a) Indexing &IRT
String & B character P index ¥ access {1 ST B
s = "Python"
print(s[0]) #P
print(s[3]) #h

print(s[-1]) # n

Positive index left T start Eﬁ?ﬂ % (0] ﬁ)
Negative index right T start Eﬁ?ﬂ% (-1 @)



(b) Slicing gIRT
String AR part IECANEEANIY slicing use AR
s = "Programming"
print(s[0:6]) # Progra
print(s[3:]) # gramming
print(s[:7]) # Program

print(s[-4:]) # ming

String G| Update A FIA 2 (Updating String)
Python o string immutable g 8, I U SR string create B4 & §1G 39
characters ®1 directly change 81 fobdT ST HehaT |

Wrong way:
s = "Python"
s[0] =')'" # Error
Correct way (New string d-T®R):
s = "Python"
s="J"+5s[1]

print(s) # Jython

g updateﬂﬂﬁ%ﬁ‘lﬁqg string W’Fﬁqgﬁ)[%l



String & Built-in Functions (Methods)
1. len()

String Gl length SdTdl gl

s = "Python"

print(len(s)) #6

2. lower()
String @1 lowercase H convert FRAT & |

print("PYTHON".lower()) # python

3. upper()
String Eal uppercase T convert HRAT R

print("python".upper()) # PYTHON

4. capitalize()
String T first character capital AR

print("python".capitalize()) # Python

5. title()
BX word DT Ugdl letter capital PXdl g
print("python programming language" title())

# Python Programming Language

6. replace(old, new)
String & Tl part @1 replace &Rl gl
s ="| like Java"

print(s.replace("Java", "Python"))



7. find()
Substring il starting index return AT
s = "Programming"
print(s.find("gram")) # 3
3R value &1 fA @ -1 return HRAT B

8. count()
Substring foaHt IR 31T g, I8 IdTaT |
s = "banana"

print(s.count("a")) # 3

List - List Python &1 Ud sequence datatype & forgesT ST multiple values / elements
@ TP B variable H store WA & fau  fHwm S gl
List ordered, mutable (changeable) Bl 8 iR 39H different datatypes & elements
store forU ST Yo B3R T8 duplicate values BT Y hold FR Tl B

Python H list DI square brackets [ ] & 3 define oo ST %I

List Creation (List 4 T4 14 %)

List Python &1 Udh mutable sequence datatype g, forgd multiple elements ordered

form ¥ store BId %I
List BT square brackets [ ] & 3 define fopar ST % 3R Eﬂ'ﬁf same gI different
datatype & elements 8 IHd § |

a =[10, 20, 30]
b = ["Python", "Java", "C"]
c = [1, "Hello", 3.14, True]

empty_list =[]

List ordered Il & 3R duplicate values allowed B gl



Accessing List Elements (List &1 Access CXE]))
(a) Indexing &IRT
List pT 8X element Udh index number A access AT ST %‘ (index O q start).
Ist = [10, 20, 30, 40]
print(Ist[0]) # 10
print(Ist[2]) # 30
print(Ist[-1]) # 40

(b) Slicing §RT
List BT P13 specific part FA®TE & AT slicing use 31 ST 1
Ist = [1, 2,3, 4, 5]
print(Ist[1:4]) # [2, 3, 4]
print(Ist:3])  #[1, 2, 3]
print(Ist[3:]) # [4, 5]

Updating List Elements (List G| Update $I)
List mutable Eﬂ’cﬁ % Eﬂﬁm elements &I directly change fopar o gar %I
(a) Single Element Update

Ist = [10, 20, 30]

Ist[1] = 25

print(Ist) # [10, 25, 30]

(b) Multiple Elements Update (Slicing)
Ist = [1, 2, 3,4, 5]
[st[1:4] = [20, 30, 40]

print(Ist)



Adding Elements in List (List H Element \_rﬁs_-ﬂ)
1. append()
List & end H single element add A
Ist = [1, 2]

Ist.append(3)

2. insert()
Specific index position UX element add HAT B
Ist = [10, 20, 30]

[st.insert(1, 15)

3. extend()
U list & multiple elements §FI€| list & add W?‘IT%‘I
Ist = [1, 2]

[st.extend([3, 4, 5])

Removing / Deleting Elements from List

1. remove()
Value & basis TR element delete &l % (first occurrence).
Ist = [10, 20, 30, 20]
[st.remove(20)

print(Ist)

2. pop()

Index & basis TR element delete Hdl % 3R deleted element &I return 4t
HAT

Ist = [10, 20, 30]

x = Ist.pop(1)



print(x) #20
print(Ist) # [10, 30]
pop() fST index & last element delete BT B |

3. del keyword (Single Element)
Index & 3MYR W element delete FRAT R |
Ist = [10, 20, 30, 40]
del Ist[2]

print(Ist)

4. clear()
T list B empty TR T § AP list object &1 IgdT § |
Ist = [1, 2, 3]
Ist.clear()

print(Ist) # []

5. Deleting the Entire List
@ list I memory T delete B & U del keyword use far STar 81
Ist = [10, 20, 30]
del Ist
2P TIE Ist variable exist &l BT 3R access HRA W error T



List & Built-in Functions / Methods

len()
List o Pl f&Hd elements €, 98 Tl |
Ist = [10, 20, 30, 40]

print(len(Ist)) # 4

count()
foat specific element Pl frequency ddIdl gl
Ist =[1, 2,2, 3,2]

print(Ist.count(2)) #3

index()
&3l element @1 index position return ®Xdl g
Ist = [10, 20, 30]
print(Ist.index(20)) # 1
3R element list § 78T g @ error 3ATAT B

sort()
List & elements @I ascending order o arrange hXdIl gl
Ist =[4, 2, 1, 3]
Ist.sort()
print(Ist)
Descending order:

Ist.sort(reverse=True)



reverse()
List & elements T order reverse &R ST & |
Ist = [1, 2, 3]
Ist.reverse()

print(lst)

copy()
List BT shallow copy SHTAT g |

a = [10, 20, 30]
b = a.copy()
print(b)

max()
List T maximum value return W%I
Ist = [10, 50, 30]

print(max(lst)) # 50

min()
List T minimum value return W%I

print(min(lst)) # 10

sum()
Numeric list & 94T elements T sum aT'lT %I
Ist = [10, 20, 30]

print(sum(lst)) # 60



sorted()
Original list Eal change fU faHT new sorted list return AT
Ist = [3, 1, 2]
new_|Ist = sorted(lst)
print(new_lst)

print(lst)

Tuple - Tuple Python 1 Udh sequence datatype ®, for T IuamT multiple elements Gal
ordered form H store H & ﬁm foar SITdT % I

Tuple round brackets () H define P Sl 8 3R FUH same T different datatype &
elements 8 I&Hd & |

Important Point:

Tuple immutable B 8, it tuple create 8 & 91 3P elements I change
(update), insert AT delete a1 fob T ST el |

Tuple duplicate values D! allow FAT § 3R indexing, slicing Eal support H B

Tuple Creation (Tuple CRGE G %)
t1 = (10, 20, 30)
t2 = ("Python", "Java", "C")
t3 = (1, "Hello", 3.14, True)
single = (10,)  # single element tuple

empty = ()
Single element tuple %ﬁ'ﬂl comma, SR %ﬂ?ﬂ%l

Accessing Tuple Elements (Tuple BT Access CXE]))
(a) Indexing &IRT

t = (10, 20, 30, 40)

print(t[0]) # 10

print(t[2]) # 30

print(t[-1]) # 40



(b) Slicing GIRT
t=(1,2345)
print(t[1:4]) # (2, 3, 4)
print(t[:3]) # (1,2, 3)

print(t[3:]) # (4, 5)

Updating Tuple Elements (Tuple Gal Update &)
Direct update possible T8l B, Fifh tuple immutable HGIE
t = (10, 20, 30)
t[11 =25  # Error
Correct Method (New tuple d-T®R):
t = (10, 20, 30)
t = (10, 25, 30)
print(t)
=T updateﬁﬁ?ﬁmﬂétuple createﬁ:ﬂt@?ﬁgl

Inserting Elements in Tuple (Tuple T Element Insert CXL1))
Tuple T direct insert / append possible EHE (immutable).
Workaround Method:

Tuple Eb;TtIB@[ list & convert W% Y element add ®Id AU tuple &1 aﬁ
gl

t = (10, 20, 30)

Ist = list(t)
Ist.append(40)
t = tuple(lst)

print(t)



Deleting Elements from Tuple
(a) Single Element Delete
Tuple | single element delete Xl directly possible TeI ]I
Workaround:
t = (10, 20, 30)
Ist = list(t)
[st.remove(20)
t = tuple(lst)

print(t)

(b) Deleting the Entire Tuple (lI\Pf Tuple Delete 1)

@ tuple DI delete B & 7T del keyword 1 ST o ST g |
t = (10, 20, 30)
del t
maﬂ?{ t variable exist o] ®dl|

Tuple & Built-in Functions / Methods
1.len()
Tuple  total elements & T FATdT g |
t = (10, 20, 30)

print(len(t))

2. max()
Tuple @I maximum element return W%I
t = (10, 50, 30)

print(max(t))



3. min()

Tuple @I minimum element return AT

print(min(t))

4. sum()
Numeric tuple I sum return AT

print(sum(t))

5. count()
Element fod= R 31§, I8 odTdl 2
t=(1,2 2 3)

print(t.count(2))

6. index()
Element T index number return &l g |
t = (10, 20, 30)
print(t.index(20))

Difference between List and Tuple

Basis List Tuple
List Python &1 Udh mutable Tuple Python &1 Udh immutable
L sequence datatype gl multiple | sequence datatype gl multiple
Definition . ,
elements @I ordered form H elements @I ordered form H
storeW%l store W%I
Syntax %c%fra%r(? brackets [ ] T ST %(l)und brackets () T I Eﬂ?ﬂ
Mutable 8Tl % T elements Immutable Bid! % T create BIH
Mutability Dl change, add TT delete fbar & §1G elements Bl change, add
S el ¢ | 7 delete TG [T ST Tahdl |




Update List & elements ! directly Tuple & elements ®I directly

Operation | update &1 ST G&dT B | update &1 faT ST Tha |

Insertion / Append, insert, remove, pop S | Direct insertion T deletion

Deletion methods available 81d § | possible Tel B

Performance List comparatively slower HGI Tuple comparatively faster gt 8
Hifd mutable g Hifds immutable 3|

Memory List WIIGl memory consume Tuple ®@H memory consume

Usage HA B H B

Built-in List ¥ methods 1 TReAT TGl Tupleﬁ methods limited Id &

Methods Ak (count(), index() 3Tfc) |

Data‘ . Data accidentally change gl Data safe Y841 § &difd

Modification I :

Risk W%I modification allowed =gl

Use Case gﬁ data frequently change 9 data fixed / constant Y& 81|

5:||8Ie|§ate Duplicate values allowed B &l Duplicate values allowed B gl

Indexing & | Indexing 3R slicing supported | Indexing 3R slicing supported

Slicing g gl

ggzaetéon Creation %ﬁST slow BIdl %‘I Creation 2‘n@'ﬂ fast BIdl %I

Example Ist = [10, 20, 30] tup = (10, 20, 30)

Set - Set Python I Ud unordered collection datatype g, e Iy unique

elements

Bl

HA &

store

fa fora ST gl

Set curly braces { } H define a5 ST % 3R sﬂ'ﬁf duplicate values allowed :Iﬁ@_cﬁl

Important Points:

A wn =

Set unordered BT § (fixed index &1 Bid)
Set # indexing 3R slicing possible T8

Set mutable @?IT %

Set # same datatype T different datatype & elements 8 IHd &

Set Creation (Set G ECEIG] %)
s1 = {10, 20, 30}

s2 = {"Python", "Java", "C"}

s3 = {1,

"Hello", 3.14, True}



empty_set = set() # empty set

{} empty dictionary &-TdIl g, empty set Tl |

Accessing Set Elements (Set &I Access CXE]))
Set unordered Eﬁ?ﬂ% Eﬂﬁﬂf indexing possible W%I
Wrong:

print(s1[0]) # Error
Correct way - Loop T SUIIT:

forxinst:

print(x)

Membership check:

print(20 in s1)  # True

Updating Set Elements (Set G| Update $I)
Set ¥ direct update (replace) possible 81 8, FIfP elements unordered 81d B
Direct update:
s1[0] = 100 # Error
Update &l Hddd g

. ﬂTlef element @I remove HAT
e Y[ element add PRl

s1.remove(10)

s1.add(100)

Adding Elements in Set (Addition)

1. add()
Set single element add AT
s={1,23}
s.add(4)



2. update()
Multiple elements (list, tuple, set) P add WT‘IT%‘I
s ={1, 2}
s.update([3, 4, 5])

Deleting Elements from Set (Deletion)
1. remove()
Specific element delete FRAT R
s={1,2 3}

s.remove(2)

Element | gﬁ%{ O error %?ﬂ %I

2. discard()
Element delete dIdl % AP element exist '_-I_eﬁav_{e[ UX error :lﬁjfa_cﬂ I
s.discard(5)

3. pop()
Random element delete W%I
s = {10, 20, 30}

s.pop()

4. clear()
Set Bl empty dX AT gl

s.clear()

5. Deleting the Entire Set
tﬁ set B! delete B & AU del keyword use gl
s=1{1,23}
del s



Set & Built-in Functions / Methods

len(s) # number of elements

max(s) # maximum element

min(s) # minimum element

sum(s) # sum of elements (numeric)

Set Operations (Important Built-in Methods)

Set &I FIE@GST advantage Jge e SIH mathematical set operations directly perform
fHu o 9&d HBIEKER important aur commonly used set methods @I detail H
explain foraT T B

union() - Union Operation

Union & TT &l T 318 sets &b Tt unique elements @I combine HAT g |
Common elements Tch dR _E?f &I'I?f%"l

Syntax:

set3 = set1.union(set2)

Example:
a=1{1,23}
b =1{3 4,5}

print(a.union(b))
#{1,2,3,4, 5
Original sets change el gid |



intersection() — Intersection Operation
Intersection d%ad common elements return T g Sl &I sets & JZ?IGEIBP[I
Syntax:

set3 = setl.intersection(set?2)

Example:
a={1,23}
b = {3, 4, 5}

print(a.intersection(b))
# {3}

Non-common elements remove 63f GT?[ %I

difference() — Difference Operation
Difference U8 set & al elements return HRdT § Sl @% set T 718 gId |
Syntax:
set3 = set1.difference(set?2)
Example:
a=1{1,23}
b={3 4,5}

print(a.difference(b))
#{1, 2}

a-b g B HIAT |



symmetric_difference() - Symmetric Difference

TY elements return T § S IT Al T8 set ﬁﬁmﬁﬁ,
dife1 a1 H common qﬁl

Syntax:

set3 = set1.symmetric_difference(set2)

Example:
a={123}
b=1{3, 4 5}

print(a.symmetric_difference(b))
#{1,2,4,5}
Common element (3) remove 63[ GH(‘IT%I

Dictionary - Dictionary Python &I U built-in mapping datatype 8, fo9H data &1
key : value pair & form H store fHa1 ST B

Dictionary curly braces { } H define P! STl % 3R X key unique @?ﬂ %‘ Sdfdb values
duplicate 8 g g |

Important Points:

e Dictionary ordered %ﬁ?‘ﬁ% (Python 3.7+ @)
e Dictionary mutable g g

e Dictionary | indexing &1 gldl, access TURI key JeaT’

e Keys immutable datatypes (int, str, tuple) B

Dictionary Creation (Dictionary CREEIG) %)
(a) Normal way
student = {
"roll": 101,
"name": "Amit",

"marks": 85



(b) dict() function 3

emp = dict(id=1, name="Rahul", salary=25000)
(c) Empty Dictionary

d={

Accessing Dictionary Elements (Access ®R)

Dictionary T data key—value pair H store BT B, AT access UM key & through
fo5a1 ST 81 19 main data access methods @1 detail H GHSIIT 1 & |

1. get() Method
get() method &1 JUGRT gt key Pl value safely access P b T foar ST gl
Syntax:
dict_name.get(key)
Example:

student = {"roll": 101, "name"; "Amit", "marks": 85}

print(student.get("name")) # Amit

print(student.get("age"”)) # None

Important Points:

STX key exist el ®dl al error gl adl
Default value Y1 ¢ T&d §

print(student.get("age", "Not Available"))

2. keys() Method
keys() method dictionary CARSEN| keys T view object return ddl gl

print(student.keys())



Loop H use:
for k in student.keys():

print(k)

3. values() Method

values() method dictionary &I g values return HdT %I
print(student.values())

Example:
for v in student.values():

print(v)

4. items() Method
items() method dictionary & key-value pairs Eal tuple & form H return HAT 3|

print(student.items())

Loop & H1Y:
for k, v in student.items():

print(k, "=", v)

Updating Dictionary Elements (Update &X1)
Existing key ®1 value change XAl update FHEAdl g
student["marks"] = 90

print(student)



Adding Elements in Dictionary (Addition)
New key : value pair add % B! addition HEd 3
(a) Direct Assignment

student["age"] = 20

(b) update() method

student.update({"city": "Bilaspur"})

Deleting Elements from Dictionary (Deletion)
1. del keyword
Specific key delete ®Xdl g

del student["roll"]

2. pop()
Key & 3MTYR TR element delete FHdT & 3R ITD! value return BT 5

x = student.pop("marks")

print(x)

3. popitem()
Last inserted item delete dhdl %I

student.popitem()

4. clear()
@ dictionary empty dX dr gl

student.clear()

5. Delete Entire Dictionary
U;\Pf dictionary delete & & folU del keyword |

del student



Other Common Dictionary Methods (30 ﬂ?ﬁ'{ﬂf Methods)
len() Function
Dictionary ¥ total fd™ key-value pairs g, I8 SaTdl |

print(len(student))

copy() Method
Dictionary @1 shallow copy d-IdI gl
new_student = student.copy()

Original dictionary change EEIGI

Python calendar Module - Python T calendar module T 3UTNT date, month, year
3 related information display HA 3R calendar-based operations H o forg o
SIS

GRS module P use Wﬁ@%ﬁ%ﬁ importmmgl

import calendar

Calendar Module &T Use

e Month calendar print Xl

e Year calendar print X[

e Leap year check @3-l

e Month / Year &1 details BT

o Weekday Udl ®xl

calendar.month(year, month)

fauT year 3fR month T calendar string format H return ST G|
import calendar
print(calendar.month(2025, 1))

Use case:

foat specific month &I calendar print XAl



calendar.calendar(year)
tﬁ year @I calendar string format H return HAT |

print(calendar.calendar(2025))

@WW@IendMé@ﬁ%ﬁm use E-FIT%I

calendar.monthcalendar(year, month)
ﬁ'Q‘TQ month T calendar list of lists & form H return W%I
print(calendar.monthcalendar(2025, 1))
Important points:
BY inner list = Tdh week
Monday Y start BT 8
forg &7 date 78T gicll, @81 0 BIaT ©

Mostly programming logic H use BT B

calendar.weekday(year, month, day)
QU TTT date @1 weekday number return dl gl
print(calendar.weekday(2025, 1, 1))
Output:
0 — Monday
1 — Tuesday

6 — Sunday

calendar.isleap(year)

Check &aT g for feam ma year leap year%EITqT:ffI
print(calendar.isleap(2024)) # True
print(calendar.isleap(2025)) # False

Leap year:

49 divisible
100 9 divisible :|§f (except 400)



calendar.leapdays(y1, y2)
3l years & & fa leap years 8, T8 return BT 3|
print(calendar.leapdays(2000, 2025))

y1 include T8I 84T, y2 include BT B

Python time module - Python &®T time module system time 3R date & 1Y HTH HA
& foTT use BIAT Bl TS time-based operations, delay, 3R timestamp calculation o
helpful g1

import time

time.time()

Current time (Unix timestamp) return W%I

Unix timestamp = 1 January 1970 (epoch) ¥ 3(d db seconds H time|
import time
print(time.time())

Output: float value (seconds including decimals)

time.localtime([seconds])

Given seconds @I local time structure (struct_time) H return W%I
t = time.localtime()
print(t)
print(t.tm_year, t.tm_mon, t.tm_mday) # year, month, day

Default: time.time() @I current time
tm_hour, tm_min, tm_sec W access B bd %



time.ctime([seconds])
Seconds T human-readable format return W%‘I
print(time.ctime())

Without argument — current time
With argument — specific timestamp

time.sleep(seconds)

Program Dl delay / pause & o o use gl
print("Start")
time.sleep(5) # 5 seconds wait
print("End")

Use case: Animation, countdown, rate limiting

range() Function - range() function ®T use sequence of numbers generate P b
fore 811 81 98 immutable sequence return dl g Mostly loops T use fHaT ST B,
Y for loopl|

Syntax Variants:
range(stop)
range(start, stop)

range(start, stop, step)

Parameters:
Parameter Description Parameter
start Sequence P first number (default = 0) start
stop Sequence ®I last number exclude g g stop
step Increment / decrement value (default = 1) step




Examples:
1. Single Argument (stop)
foriin range(5):
print(i)
Output:
01234
0d start, 5 do (5 exclude), step = 1

2. Two Arguments (start, stop)
foriin range(3, 8):
print(i)
Output:
34567

3. Three Arguments (start, stop, step)
foriinrange(2, 11, 2):
print(i)
Output:
246810
Step = 2 — BX next number 2 increase
Negative step possible:
foriinrange(10, 0, -2):
print(i)
Output:
108642



Key Points:

e range() list 81 return &I, dfeh range object return AT
e Convert to list: list(range(5)) — [0, 1, 2, 3, 4]

e Immutable 81T — elements change el B gohd |
e Memory efficient gId1 g, Hife lazy evaluation use dHXdl gl

round() Function - round() function &T use floating point number P nearest integer

Yl specific decimal places d& round P b g gian gl

Syntax:
round(number], ndigits])
number — float YT integer

ndigits — decimal places (optional, default = 0)

Examples:

1. Round to nearest integer

x =47

print(round(x))
Output:

5

y=43

print(round(y))
Output:

4



2. Round to specific decimal places
x = 3.14159
print(round(x, 2))

Output:

3.14

y =2.71828

print(round(y, 3))
Output:

2.718



Unit-4
Function & File Handling

Module - Module Python &I U file BT 8 SR functions, variables, classes 3R
executable statements defined gId %I
Simple words T, module = reusable Python codel

e Module P extension Eﬁ?ﬂ py Eﬁ?ﬂ%

e large program ®I small, manageable parts T divide ®3 & T modules use

e ST ¢

e Code reuse, readability, 3R maintainabilityEl—c.f?‘ﬁ%r
Example:

math.py # this is a module

Why Modules are Used

e Code reuse possible garg

e Program structured 3R clean T|AT 3
e Llarge projects B manage h-T A
e Namespace conflicts EEEIG]

e Debugging M Bt 8

Types of Modules in Python
1. Built-in Modules

Python & TTY Ugd ¥ available 8d 4

Examples:
e math
® sys
e time
e calendar
e random
import math

print(math.sqrt(16))



2. User-defined Modules
User 9a create pXdl g

Example:

my_module.py
def add(a, b):

returna + b

Use in another file:
import my_module

print(my_module.add(10, 20))

How to access module

1. import - import keyword T use foait complete module P current program o

include ®3 & forw fomaT ST B |

Syntax:

import module_name

Working:

Ul module memory H load BT 8

Access B & 1%1? dot operator (.) use ®IAI USdl %
import math
print(math.pi)

print(math.factorial(5))

Multiple Modules Import:

import math, time, calendar



Import with Alias (as)
Long module names P! short T & ﬁﬂl
import math as m

print(m.sqrt(25))

Advantages of import

e Namespace clear XgdI g
e Name conflict § sTG
e Readability better

2.from - from keyword &T use module & specific members (function / variable /

class) @1 directly import oA & fore foran Srar g |

Syntax:

from module_name import member

Example:
from math import sqrt, pi
print(sqrt(36))
print(pi)

T8l math. fRa &1 sRexd gl

math - math module Python ®T built-in module 8, Sl mathematical operations 3R
calculations 1 & fTT functions 3R constants provide dhdl g
29 module &1 ITANT scientific calculations, engineering, statistics, 3R data science

o extensively g gl
Use A 9 U8 import HIAT SRR %‘:

import math



Why math module is used

e Accurate mathematical calculations

e Advanced mathematical functions (trigonometry, logarithm, power)
e Ready-made constants (m, €)

e Faster and optimized calculations

math.pi
nt (pi) BT value <dT §
import math

print(math.pi)

math.sqrt(x)
X [ square root T’
print(math.sqrt(25)) # 5.0

math.pow(x, y)

x i power y <l % (float return bxdl %)
print(math.pow(2, 3)) # 8.0

** operator Y 3[THT, I8 THM float ST §

math.fabs(x)
X hT absolute value (float) é?n%
print(math.fabs(-10)) # 10.0

math.factorial(x)

x! (factorial) a_cIT%
print(math.factorial(5)) # 120

Only non-negative integers allowed



math.floor(x)
x I BICT T IRIER nearest integer

print(math.floor(4.9)) # 4

math.ceil(x)
x oSl Yl dRTeR nearest integer

print(math.ceil(4.1)) #5

Trigonometric Functions (Angles in Radians)
All trigonometric functions radians H BT H g

e math.sin(x)
e math.cos(x)
e math.tan(x)

print(math.sin(math.pi/2)) # 1.0

math.gcd(a, b)
Greatest Common Divisor

print(math.gcd(12, 18)) # 6

math.lcm(a, b)
Least Common Multiple (Python 3.9+)
print(math.lcm(12, 18)) # 36

random - random module Python T built-in module &, S random CIEEED
numbers 3R random selection generate & & AT use BRI

Ye module games, simulations, lottery systems, sampling, 3R testing o widely use

fora STar 5
Use &3 I Ugdl importmm?{:

import random



Why random module is used?

e Random numbers generate@ﬁ%ﬁﬂl

e List / tuple / string ¥ random element select ® & fe1T
e Data shuffling & ferg

e Games @Tsimulations@ﬁ%ﬁ‘lﬂ

Seeding Function
random.seed(value)

Random numbers @I reproducible I & fAU seed set HaT g
random.seed(10)
print(random.random())

Same seed — same output sequence

Random Number Generation Functions

random.random()

00T 1.0 & (1.0 exclude) random float value return W%I
import random
print(random.random())

Output:

00<x<10

random.randint(a, b)
a 3R b & &9 random integera?IT%r (a 3R b HI include) |
print(random.randint(1, 6))

Dice roll simulation 3'71%1? useful



random.randrange(start, stop, step)
range() Pl d¥e random number generate W%I
print(random.randrange(0, 10, 2))

Even numbers H ¥ random selection

Random Selection Functions

random.choice(sequence)

Given sequence (list, tuple, string) R single random element select HT B
colors = ["red", "green”, "blue"]
print(random.choice(colors))

Set directly allowed TE?[ (convert to list first)

Shuffling Function

random.shuffle(list)

List % elements @I random order H shuffle HRT B
nums = [1, 2, 3,4, 5]
random.shuffle(nums)
print(nums)

Original list change QI (in-place)

Function - Function Python &I U block of code g g, o T specific task
perform &3 & T foraT SITdT 8 8Tk SeRd UsH WR dR-8R call T &1 9 |

Function program @I modular, reusable 3R easy to manage CRIGI
Example:
def add(a, b):

returna + b



Why Functions are Used?

e Code reusability qed! g

e Program readable 3R structured BIAT 8

e large program DI BIC partsﬁdivide%ﬂTGﬂW%
e Debugging 3R maintenance 3T

e Repetition of code avoid g g

Function & Parts (Structure of Function)
def function_name(parameters):
statements

return value

Part Description

def Function define @+ &1 keyword
function_name Function T A1H

parameters Input values

statements Function body

return Output value (optional)

Types of Functions

1. Built-in Functions

Python 7 U ¥ defined 80 §

Examples: print(), len(), type(), range()

2. User-defined Functions
Programmer gIRT d1¢ EIG| %’
def square(x):

return x * x



User Defined Function - User Defined Function @8 function 8IdT g ford programmer
S 3T SHTIRIH AT & 3IHR define TR 8, Ny fahdl specific task @1 perform T
ST o |

T functions program @I reusable, modular, 3R easy to understand CRIGE]

Built-in functions (@ﬁ print(), len()) Python ﬁ%@fﬁﬁﬁlﬁ?{@?f% STafdb user defined
functions programmer gIRT d-1¢ S

Function Definition - Function definition &I Hddd % function ®T structure 3N
behavior dd dIAT|
Python  function define < & feTT def keyword &1 IUANT a1 ST B |

Syntax (Function Definition):
def function_name(parameters):
statements
return value
Example:
def add(a, b):
c=a+b
return c
def — function define - &I keyword
add — function name
a, b — parameters

return — result AUy HIdl %



Function calling - 51§ d& function call &1 Idl, function execute g1 BIdl|
result = add(10, 20)
print(result)

Execution steps:

e Function call Eﬁ?ﬂ%

e Arguments (10, 20) parameters (a, b) ﬁ\_rﬂ?[%'
e Function body execute HGIE

e return valueaTWW%

User Defined Function @1 3TaSga&dl (Need of User Defined Function)

1.Code Reusability (@IS HT J: STIN)

User defined function WWW@’S’[ reason % code reusel
3R P13 task program T gR-IR BT 8, A1 8% IR same code foRa™ & I9I1T I
function ¥ fer@ex multiple times call foa S g B

Example:
def add(a, b):
returna + b

3§ add() function &I program B B8l ft reuse fvar s I B

2.Modularity (WIITH &1 Bi¢ HTT | die-T)

Large program DI G 3R manage Wﬁmfﬁ?ﬂ%l
User defined functions program ®I small, logical modules H divide R ad &

Benefit:

e Program structured CRGIN
e Logic clearly divided XgdI g

3(1.Readability & Clarity (H1S ® U T&MI)

Functions meaningful names & TTY code B! self-explanatory &1 gl
calculate_salary() TG®R & GHZ 31 ST § fh function o1 a1 3|




4.Easy Debugging (fSaRT 3= gl )

Function # error 8H T, U:\’ program DI check B P SI¥Rd ! Had 34! function
Eal debug HRAT T’

5.Easy Maintenance & Update (3T d¢dlld)

3TX logic change Rl 81, Function T T aR change HRA ,Change automatically &Y
SITG reflect BT

Example:
Tax calculation logic change g31T — % calculate_tax() function update GG

6.Parameter Passing Facility

User defined functions &, Different values pass PP Same logic DI different
situations  use R Jhd &

Example:
def area(r):

return 3.14 *r* r

Function & IR U®T (Based on Arguments & Return Type)

Python T functions ®I arguments (parameters) 3R return value & 3MTYR | IR UHR
H classify far ST 81

1.Function with Arguments and with Return Value
Definition: U functions ST arguments accept HA § 3R result return 4t B
Syntax:
def function_name(arguments):
statements

return value



Example:
def add(a, b):

returna + b

result = add(10, 20)

print(result)

Explanation:

e a, b — arguments
e return — calculated result T &Rl §
e Most commonly used type

2.Function with Arguments and without Return Value

Definition: Qﬁ functions Sl arguments accept B % NIEE cb\lig value return :@3{
&d | T functions output directly print H B

Syntax:
def function_name(arguments):
statements
Example:
def greet(name):

print("Welcome", name)

greet("Omkar")

Explanation:

e Input feraT ST ®
e Result print g
e return keyword el gl



3.Function without Arguments and with Return Value

Definition: T¥ functions S &1 argument accept o1 ®d, b value return ®Rd
g
Syntax:
def function_name():
statements
return value
Example:
def get_pi():

return 3.14

x = get_pi()
print(x)
Explanation:

e No input required
e Fixed value T internally calculated value return ®Xdl g

4.Function without Arguments and without Return Value

Definition: T functions ST AT arguments Ad € 3R AT 8l return value 3d g1
T functions Had task perform AR

Syntax:
def function_name():
statements
Example:
def show_msg():

print("Hello Python")

show_msg()



Explanation:

e Noinput
e No output
e Only display 4T process

Exception - Exception d& runtime error IS program & execution & GIRTT STt
% 3R normal flow &I disturb mé?ﬁ%w Python ﬁ\‘ﬂ’dﬁé error Gﬂ?ﬁ% 3R I handle
o1 fobaT Siral, ol program terminate (crash) ST gl Exception U Tt runtime error
gl p%rogram & execution & THI I B § 3R program & normal flow &1 SIfEd
ARl B

Error vs Exception

Error Exception
Compile time T logical mistake | Runtime problem
Programmerﬂﬁﬂﬂ?ﬁ User input/environmentﬁaﬁ%’@[
Handle g1 81 Gl Handle &1 ST ol &
SyntaxError ZeroDivisionError

Exception &®d 3Tt %? (When Exceptions Occur)
Exception g ufefufeal & et &

e T[cId user input

e Invalid calculation

e File / database access problem
e Network / hardware failure

Examples:
print(10 /0)  # ZeroDivisionError

print(int("abc")) # ValueError



Exception Handling - Exception handling d& mechanism g, fored program runtime
errors @I handle X crash 811 ¥ §9dT § 3R normal execution continue &I g |

Python o exception handling & T used keyword:

. try
. except

1
2
3. else
4. finally

Exception Handling AR GRUE T
Program Crash 3.19[ CECICK:g ﬁl’({

ld program & execution & SR runtime error (exception) 3Tt g, < exception
handling o fomr program Xd terminate SIS
Exception handling &T use A program crash HEE RN safely handle ARSI

Example:
Divide by zero — program crash
Exception handling — proper message + program continue

Normal Flow of Program d-1¢ IEAH %T{

Exception MW program 1 normal flow disturb ARSI
Exception handling 3, Error handle 8 ST &, Program 3MT execute BIAT I&T &

Result:
Controlled execution
Unexpected termination BRG]

User-Friendly Error Messages o1 & fore

Default error messages user & ferg confusing 3R technical 814 B
Exception handling | meaningful 3R simple messages fexaT 9ahd g |

Example:
print("Please enter a valid number")
instead of

ValueError: invalid literal for int()



Robust 30X Reliable Program M & fae

Robust program Jg BT ® S, Invalid input, unexpected situations, Runtime errors Cal
safely handle ®R I |

Exception handling | program more reliable 3R professional CRGIR

Debugging 3R Error Identification 3MHTH 971 & fig

Exception handling 3, Error &7 exact reason Udl Iadl g Which part failed g JHY
3T | Exception as e ¥ error message store R IDHA &

Resource Management & ﬁl’Q (File, Database, Network)

Files, database connections, network resources @, Properly close ] SR BT 8 |

Exception handling & Y finally block ensure W%ﬁ? Error ATT T H 31T,

Resource _s'ﬁ‘-fﬂ release 63[

Example:
finally:

file.close()

Large Applications & Real-Time Systems T o=

Banking, hospital, railway, airline systems oY applications T, Program crash
acceptable EIEGI] | Exception handling g systems @I fault tolerant ST B |

Exception Handling Keywords in Python

try - try block # 98 code forar ST @ St exception 3 DI possibility Hik
Python Ugd try block Bl execute HRAT R

Example:
try:
x = int(input("Enter a number: "))

y = int(input("Enter another number: "))



print(x / y)
Explanation:

e User input@RET%r
e Division 81 I &
e 3R error 3T, I control except block T Tl ST

except - except block H 98 code forar Srar g o exception 3 W execute BT 3| T8
program I crash B9 9 ST B |

Example:
except ZeroDivisionError:
print("Zero se divide nahi kar sakte")
Complete Example:
try:
a = int(input())
b = int(input())
print(a / b)
except ZeroDivisionError:
print("Division by zero not allowed")
Explanation:

e 3fRb=08NT
e ZeroDivisionError ATTIT

e Message print g, program crash el gRT

else - else block Tt execute BldT § o1& try block GRS exception 78! 3Tdl|

Example:
try:
x = int(input("Enter number: "))
print(10 / x)

except ZeroDivisionError:



print("Zero not allowed")
else:
print("Division successful")
Explanation:

e Error 78l 3T — else execute
e Error U — else skip
e Use case: W9 success logic 3¢l 3 ferg 81

finally - finally block THIM execute BIAT &, AR exception 3T T+ Y|
Example:
try:
f = open("data.txt", "r")
print(f.read())
except FileNotFoundError:
print("File not found")
finally:
print("File operation completed")

Explanation:

e File @ T i@
e finally block execute g
e Mostly resource cleanup & 1%111 use

Example:
finally:

f.close()

raise - raise keyword PT use PRD programmer ¥c exception generate hXdl g
Example:
age = int(input("Enter age: "))

if age < 18:



raise ValueError("Age must be 18 or above")

Explanation:

e Condition false E‘sc
e Programmer q manually error raise fobar
e Useful for business rules

All Keywords Together (Combined Example)
try:
age = int(input("Enter age: "))
if age < 18:
raise ValueError("Underage not allowed")
print("Access granted")
except ValueError as e:
print("Error:", )
else:
print("No exception occurred")
finally:
print("Program execution completed")
Flow Explanation:
try — risky code
raise — condition fail — exception
except — error handled
else — execute only if no error

finally — always execute



Unit-5
GUI Programming

GUI (Graphics User Interface)

1. GUI T full form Graphical User Interface BRI

2. U8 TP YT interface & ST user I electronic devices SI4 computer 3R tablet &
Ty graphic elements & T ¥ interact B 1 ﬁ%‘?ﬂ TRl

3. S9H information I display & & AW icons, menus 3R other graphical
representations I JUTNT {1 ST §, STafd text-based commands T JUTRT
5! foman S|

4. 7 graphical elements user @I mouse T 3 input devices &I ITANT TRb
computer @I commands & 3R functions select ®R- & T&H I & |

Need of GUI (Graphical User Interface)

GUI (Graphical User Interface) DI Il WWW@W 3R applications o
E'Fﬁ%’l'q Eﬁ?ﬁ %’ Fife g user 3?[? computer & &1 interaction ﬁw YA GﬁT user-
friendly SFTT €1 =19 GUI 1 STIRTdHdT BT ORI & THEITT 74T §—

1. User Friendly Interface

GUI H commands clgy B DI T icons, buttons, menus, windows T IgTNT foar
STl %‘I sﬂ@ non-technical users HI T I computer 3R software BT ITANT B
J&Hd 81 CLI (Command Line Interface) ! gaT & GUI YA 9gd 3 8T g

2. Easy Learning and Usage

GUI applications ®I TR H HH JHI TN % i user B complex commands Yl
8! B gSdi| Visual representation & HRUT user STea] THY ST g for - option
forg s & fee g

3. Reduces Human Errors

Command line & TTdd command E'IE'C[@%[@ errors %?f g d % Slefe GUI | pre-defined
options AR RG] input D GUTST HH 8 STl § 3R system STal reliable Il
gl

4. Faster Interaction

Mouse, touch Il keyboard shortcuts & T ¥ user ggd Sledl actions perform &Y
o5l Drag and drop, click operations é?ﬁg%ﬂrﬁmﬁ speed EIE'I?ﬁ%I



5. Better Visual Representation

GUI data I charts, graphs, images, icons 3R animations % U # {1 Ihd 81 399
information SATGT clear 3R attractive ST & 3fR decision making T B B

6. Multi-Tasking Support

GUI multiple windows 3R applications &I TP 1Y manage Wﬁﬁﬁ?ﬂaﬂ%l User
multiple tasks Ea) parallel SREE perform WW%, ﬁ@ﬂm document edit DAl
3R browser IAMT|

7. Standardization and Consistency

GUI applications T common standards follow fT SITd €, SR menu structure, icons 3R
dialog boxes| mw software IRGH & dIC §¥|§ software BT use HIAT ST E’P[ STl
gl

8. Suitable for Modern Applications

3151 & modern applications oY banking software, educational apps, mobile apps 3R
web applications GUI IR &1 3MuTRa §1 Touch-based devices (mobile, tablets) & for@
GUI 31T 3T g |

Advantages of GUI (Graphical User Interface)

GUI (Graphical User Interface) W 3R user & & interaction &I CINIGH A 3R
guId ST g d D advantages % St &HW computer systems 3R
applications A 39 3fdd IuAft s B

1. User Friendly Interface

GUI # icons, menus, buttons 3fR windows T JUTNT farar ST 8, PR user &1
commands TG Y@ P TS -6 aidl| T8 beginners 3R non-technical users &
fore 9ga S gt

2. Easy to Learn and Use

GUI applications &1 IR dgd TR gl g ife Tl options visually f&aTs 3 |
Point-and-click method & HRUT user HH training ¥ &l software &I efficiently use
HHhl g

3. Reduces Errors

GUI & user @I limited 3R predefined options RG] g, for e input YT syntax
errors B YU HH & STl 8 | ST system SATa] reliable 3R safe ST B |



4. Faster Work and Productivity

Mouse clicks, shortcuts 3R drag-and-drop Sl gfaeT37 & HRUI HTH STeg! gl 8 | GUI
user &1 productivity deldl 8 3R time Pt saving AT

5. Better Visual Presentation

GUI information 1 graphics, images, charts, graphs 3R animations & H1eqH 9 Udd
HA1 8| 3YY data TSI clear, attractive 3R understandable ST g |

6. Multi-Tasking Support

GUI T gl gaa I multiple windows 3R applications I run Wﬁﬁﬁ%ﬂaﬂ%l User
3T A different tasks & e switch R Jabdl 3|

7. Consistency and Standardization

GUI  common standards follow f%T STd & S menu structure, icons 3R dialog
boxes| Y Uh application e & 9l Qﬁﬂ GUI-based applications DI use HAT
3T 81 STl 6 |

8. Suitable for Modern and Touch-Based Devices

GUI mobile phones, tablets 3R touch screen devices & T WB’W%I Modern
applications S online banking, e-learning, e-governance 3fR mobile apps GUI R gl

3eTid B § 1

Python GUI Development Options

Python GUI (Graphical User Interface) develop & & fod g options provide ®XdIl
%I Eﬂﬁﬁﬂaﬁ important:ﬂ%[ﬁ'qi'l'q%:

1. PyQt5

e PyQt5 Python & e T graphical user interface (GUI) framework gl

e g developers & oI BT popular 8 3R GUI BT coding T QT designer Gl
TETIdT ¥ create a1 ST I B

e QT Development framework U visual framework g widgets Gal drag and
drop @R user interface build B Bl gfaen ST gl

o T TS free 3R open source binding software g 3R cross-platform
application development framework Rk implement forar T B

. WB’W"T Windows, Mac, Android, Linux aﬁ? Raspberry Pi WWW%I



2. Python Tkinter

Tkinter desktop applications develop & & g Python CARIEE popular GUI
libraries ﬁ@[@%l

g TK 3R Python standard GUI framework T combination gl

Tkinter faf¥d UhR & widgets provide dl 8 O labels, buttons, text boxes,
checkboxes ST STINT GUI application T fopat ST ]

Button control widgets T ST applications display 3R develop & & ey
fopar ST 8, S@fd Canvas widget Pl IYGRT application o shapes S lines,
polygons, rectangles, draw &R o forg fopar ST gl

& ARG, Tkinter Python @1 built-in library 8, $9TT 39 37 GUI
frameworks @1 GRE install HXA DI MARIHT el sl |

3. PySide2

dRIE Python GUI library foT% SR & 89 =aif %% 38 § 98 PySide2 §, o/ QT
for Python 1t HgT ST B

Qt for Python, Qt & official Python bindings (PySide2) provide ddl % for
Python applications H Qt APIs & ITIRT 4G EP[ qrdi %I sﬂf[ U binding
generator tool (Shiboken2) 1t BraT B, foTIhT STaRT C+ + projects Dl Python |
expose W%WWW%I

Qt for Python LGPLv3/GPLv3 3R Qt commercial license & 3fdiid Iua= g1

4. Kivy

e Kivy Ud open source Python library &, foRIT SUANT innovative user interfaces

%’Iﬁ applications S multi-touch apps & rapid development CANIMEDISIG
I

Kivy GE] platforms UX run HRT §: Linux, Windows, OS X, Android, iOS,
Raspberry Pi, 34 same code &1 gt supported platforms UX run B gPhd g |
g natively B3 inputs, protocols 3R devices I support hXdl g
aﬁ:WM_Touch, WM_Pen, Mac OS X Trackpad, Magic Mouse, Linux Kernel HID
Kivy MIT license & 3T 100% free g

TooI%kit T 20 ¥ 3ifd® widgets U g 3R D By parts C language T ford
Mzl



5. wxPython

wxPython Python programming language G cross-platform GUI
toolkit g

Yg Python programmers @I robust 3R highly functional GUI Gl programs
easily create DI Bl ﬁﬁq’?ﬂ GGl

= Python extension modules & TUH implement forar o 8 S popular
wxWidgets cross-platform library (C++) & GUI components Eal wrap PxXdl g
Python 3R wxWidgets Pl A8 wxPython aff Open Source gl

wxPython Ud cross-platform toolkit 8, forT 31 § fh same program fom
modification & multiple platforms UX run HIAT G| Currently supported
platforms &: Microsoft Windows, Mac OS X, macOS, Linux

Tkinter

Tkinter Python P! standard GUI library gl

Python Sid Tkinter & 1Y combine {1 STaT 8 1 GUI applications create B
&1 fast 3R easy TNBT UG AT B |

Tkinte% Tk GUI toolkit %ﬁl(”l?ﬁ powerful object-oriented interface provide
PATT

Creating GUI Application using Tkinter

Tkinter &T SUART HIb GUI application create ®XA1 Udh A task %I W%’Q EiE]
ﬁn U steps perform HH Eﬂ?f %

Tkinter module import Gl

GUI application &I main window create PR

GUI application T e 1 s widgets add Gond

User gRRT trigger U 71T events @I handle ®RA & [T main event loop enter
G

Example -

import tkinter
top = tkinter.Tk()
# Code to add widgets will go here...

top.mainloop()



Output -

7 ot — (] >

Tkinter Widgets

Tkinter various controls provide XdIl 8, S buttons, labels 3R text boxes S GUI
application T used 81d €1 3 controls @I commonly widgets D&l SIdI HEH! 2-f{widgets

g 91y g} F9 a1feihT H brief description g -

Tkinter Widgets Table:

Sr.No. | Widget Description

1 Button Button widget 3{adH application T buttons display B
%ﬁ'ﬂl used Eﬁ?ﬂ%l

2 Canvas Canvas widget & application o shapes draw B B
foTT used BT §, S lines, ovals, polygons 3R rectangles|

3 Checkbutton | Checkbutton widget options DI G- B checkboxes &

®T H display @3 & folT used BT 8 | User T JHT |
multiple options select B ol g |

4 Entry Entry widget user T values accept B & oY single-line
text field display @4 & T used BIdT |

5 Frame Frame widget 3 widgets organize & & QY container
widget & ¥ Y H used BIAT B

6 Label Label widget 3= widgets & forg single-line caption
provide R & [T used BT 81 T8 images Wt contain
TR IHdA &

7 Listbox Listbox widget user Gal options D list provide B & folg
used BIAT B

8 Menubutton Menubutton widget 3 application T menus display

Wﬁ%ﬁﬂ used Eﬁ?ﬂ%l




9 Menu Menu widget user ®1 various commands provide B D

foTT used BT 81 & commands Menubutton & inside

contained ﬁ?f%l

10 Message Message widget user ¥ values acceptﬁ%ﬁﬂ

multiline text fields display @3 & faT used BT B

11 Radiobutton Radiobutton widget options P! IRHT DI radio buttons &

LSk display@ﬁ%ﬁﬂl used BT g | User T 979 H
Udh option select Y b dl %I

12 Scale %cale widget slider widget provide & & o4 used BT
I

13 Scrollbar Scrollbar widget various widgets Gal scrolling capability
add = & foIT used BT B, O list boxes |

14 Text Text widget multiple lines T text display B & Tol4 used
gl g

15 Toplevel Toplevel widget separate window container provide B
%1%111 used Eﬂ?ﬂ%l

16 Spinbox Spinbox widget standard Tkinter Entry widget &I variant
%, ST use fixed number of values ¥ select B B ﬁlﬁ
fpar ST g 8|

17 PanedWindow | PanedWindow U container widget %‘ forad fort +
number & panes ARCLES horizontally T vertically
arranged |

18 LabelFrame labelframe U simple container widget gl SYPI primary
purpose complex window layouts & o spacer Il
container & ¥ H act HIAT & |

19 tkMessageBox | g module e applications o message boxes display

W%ﬁﬂ used @W%I

Python Tkinter Geometry

Tkinter geometry dé method specify Bt & FORIPT use b widgets display UX
represented gl Python Tkinter fAgferad geometry methods provide FRATg |

e The pack() method
e The grid() method
e The place() method



Python Tkinter pack() method

e pack() widget dT use widget @I block | organize HA & W AT 3|
e Python application | pack() method T use PP added positions widgets G

method call H specified various options &I use P& controlled faT ST gbar
&l

e However, controls &Y gid g 3R widgets generally less organized manner |
added I |

Syntax -

widget.pack(options)

Example -
from tkinter import *
parent = Tk()
redbutton = Button(parent, text="Red", fg="red")
redbutton.pack(side=LEFT)
greenbutton = Button(parent, text="Black", fg="black")
greenbutton.pack(side=RIGHT)
bluebutton = Button(parent, text="Blue", fg="blue")
bluebutton.pack(side=TOP)
blackbutton = Button(parent, text="Green", fg="red")
blackbutton.pack(side=BOTTOM)

parent.mainloop()

Output -
r n |
¥ — O X
Blue |
Fed Black
(areen
A V|




Python Tkinter grid() method

e grid() geometry manager widgets @I tabular form & organizes bXdl gl
e B9 method call & rows 3R columns &1 options & FTUH specify dX IJHd g
o g fmdt widget I column span (width) 9l rowspan(height) i) specify dX
T&d gl
e Yg widgets Ea) python application | place & BT more organized way gl
Syntax -
widget.grid(options)
Example -
from tkinter import *
parent = Tk()
name = Label(parent, text="Name").grid(row=0, column=0)
el = Entry(parent).grid(row=0, column=1)
password = Label(parent, text="Password").grid(row=1, column=0)
e2 = Entry(parent).grid(row=1, column=1)
submit = Button(parent, text="Submit").grid(row=3, column=0)

parent.mainloop()

Output -
§ — O X

Name |

Password

Submit \



Python Tkinter place() method

place() geometry manager widgets Eal specific x 3R y coordinates UX organizes ®Xdl
gl

Syntax -

widget.place(options)

Example -
from tkinter import *
top = Tk()
top.geometry("400x250")
name = Label(top, text="Name").place(x=30, y=50)
email = Label(top, text="Email").place(x=30, y=90)
password = Label(top, text="Password").place(x=30, y=130)
el = Entry(top).place(x=80, y=50)
e2 = Entry(top).place(x=80, y=90)
e3 = Entry(top).place(x=95, y=130)

top.mainloop()

Output -

r |

§ — O x

MName
Ermail

Password




Python tkinter Button

Button widget &I use python application T various types & buttons add @A
& fU gIaT &1

Python g1 Ul requirements according button & look B! configure B P
allow PRAT 5|

Various options requirements & depending upon set Ul reset fu o1 g&d B
89 {5t button & TTY TH method T function Y associate IR Fdhd & i button
press 81 IR called BT B

Syntax -

W = Button(parent, options)

Possible options &I TH list 119 < 718 B

Button Widget Options:

SN | Option Description

1 activebackground | g button @I background represent HdT & 51§ mouse
button TR hover BT § |

2 | activeforeground | g button &I font color represent ®Xdl & ST mouse
button TR hover FXdI &

3 |bd g pixels T border width represent AT

4 |bg Yo button dl background color represent HATg

5 | command T8 function call TR set BIdT § Sil function call 81 TR
scheduled Bt g

6 |fg Button T foreground color|

7 | font Button text T font|

8 | height Button &1 height| Height textual lines o fQTT text lines &I
=T AT images & ferg pixels P e | represented gl
&l

9 | highlightcolor Highlight T color N9 button & U focus BT |

10 | image Yo button UX displayed image UR set IR

11 | justify T8 illustrate IRAT & [ multiple text Iinesﬁv_\qwayﬁ
represented g 81 T8 left justification & ol LEFT, right




justification & U RIGHT, 3R center justification & ferg
CENTER ™R set BIdl 5|

12 | padx Horizontal direction H button @T additional padding|

13 | pady Vertical direction H button T additional padding|

14 | relief Ye border Pl type represent hdl &1 T8 SUNKEN,
RAISED, GROOVE, 3R RIDGE &I Hbdl 5 |

15 | state g option button Cal unresponsive S & el DISABLED
TR set 81d1 8| ACTIVE button 1 active state represent
ERGIE

16 | underline ?ﬁutton text I underlined I & ﬁ'ﬂ! <Y option Pl set

I

17 | width Button @1 width | T8 textual buttons & [TT letters bl

g@ntﬂ image buttons & fam pixels & U H exist BRI
I

18 | wraplength gfS value positive number UX set DI T &, o text lines

2 length & within fit Eﬁ%f %m wrapped Eﬁ"'ﬁl
Example -

from tkinter import *

from tkinter import messagebox

top = Tk()

top.geometry("200x100")

def fun():

messagebox.showinfo("Hello", "Red Button clicked")

b1 = Button(top, text="Red", command=fun, activeforeground="red",
activebackground="pink", pady=10)

b2 = Button(top, text="Blue", activeforeground="blue",
activebackground="pink", pady=10)

b3 = Button(top, text="Green", activeforeground="green",
activebackground="pink", pady=10)

b4 = Button(top, text="Yellow", activeforeground="yellow",
activebackground="pink", pady=10)




b1.pack(side=LEFT)
b2.pack(side=RIGHT)
b3.pack(side=TOP)
b4.pack(side=BOTTOM)

top.mainloop()

Output -

r |
r? tk — | X
Green
Red Blue
Yellow
h. 4

™
¢ Hello X
o Red Button clicked
| ok
| .

Python tkinter Canvas

e Canvas widget structured graphics Cal python application T add B & fog

used BT B
e Yg python application o graph 3R plots draw B & AT used BT B

Syntax -

w = Canvas(parent, options)



Possible options &I TH list -9 <1 718

Canvas Widget Options:

SN Option Description

1 | bd T8 border width represent ®Xdl & | Default width 2 g

2 | bg Ye canvas Pl background color represent ®Xdl gl

3 confine Canvas @1 scroll region & outside unscrollable S99 & m
set foraT SITaT B |

4 | cursor Cursor 1 arrow, circle, dot, etc. & ¥U T canvas TR used
GRS

5 height g vertical direction H canvas &I size represent Xdl gl

6 | highlightcolor g hié;hlight color represent & Xdl SE widget focused

I

7 relief Yg border Pl type represent dhdl 21 Possible values &
SUNKEN, RAISED, GROOVE, 3R RIDGE|

8 | scrollregion g coordinates representW%Gﬁtuple CECk:
specified B1d & fS9H canvas &7 area BidT g |

9 | width g canvas &I width represent Xdl gl

10 | xscrollincrement | af¢ I8 positive value UX set 8IdT g | Canvas $dd 39 value
& multiple UR placed BT gl

11 | xscrollcommand | afg canvas scrollable 8, T T8 attribute horizontal scrollbar
P .set() method a:ﬂ El'l%l!l

12 | yscrollincrement | xscrollincrement D1 A8 works T g, QB vertical
movement govern W%I

13 | yscrollcommand e canvas scrollable §, A T8 attribute vertical scrollbar @1
.set() method Eﬁ:ﬁ ElT%HI

Example -

from tkinter import *

top = Tk()

top.geometry("200x200")

¢ = Canvas(top, bg="pink", height=200, width=200)

arc = c.create_arc((5, 10, 150, 200), start=0, extent=150, fill="white")

c.pack()

top.mainloop()




Output -

. |
Ifﬂ{ — O X
|

Some common drawing methods:

Creating an Oval:

oval = C.create_oval(x0, y0, x1, y1, options)
Creating an arc:

arc = C.create_arc(x0, yO, x1, y1, start=0, extent=110, options)
Creating a Line:

line = C.create_line(x0, y0, x1, y1, ..., xn, yn, options)
Creating a polygon:

polygon = C.create_polygon(x0, y0, x1, y1, ..., xn, yn, options)
Creating an image:

filename = ImageTk.Photolmage(Image.open("download.jpeg"))

image = C.create_image(50, 50, anchor=NE, image=filename)



Example -
from tkinter import *
from PIL import Image, ImageTk
root = Tk()
C = Canvas(root, bg="yellow", height=500, width=500)
line = C.create_line(108, 120, 320, 40, fill="green")
arc = C.create_arc(180, 150, 80, 210, start=0, extent=220, fill="red")
oval = C.create_oval(80, 30, 140, 150, fill="blue")
filename = ImageTk.Photolmage(Image.open("download.jpeg"))
image = C.create_image(50, 50, anchor=NE, image=filename)
C.pack()

mainloop()

Output -




Python Tkinter Checkbutton

Checkbutton user T choices P track TR & T8 used idT § it application
Cal provided CARSIGIE

3 words H, 8 &8 Tdd g & Checkbutton on/off selections implement
FHDB 1%111 used E?IFIT %I

Checkbutton text 9l images contain X Hhdl gl

Checkbutton mostly user Eal many choices provide H & AT used BT B
ISEEE: userﬁwzﬂ 31fYP choose BHIT DI need Eﬂ’cﬁ%l

g generally many of many selections implement A2

Syntax -

w = Checkbutton(master, options)

Possible options &I TH list 119 < 718 B

Checkbutton Widget Options:

SN

Option

Description

activebackground

Ye background color represent HT § 91§ checkbutton
cursor % under BT 5|

2 | activeforeground | Ug checkbutton &l foreground color represent ®Xdl g
S checkbutton cursor & under 8T 8

3 |bg Button &I background color|

4 | bitmap g button UX U image (monochrome) display dl gl

5 bd Corner & around border @1 size

6 command gg Udh function I associated %ﬁ?ﬂ % S checkbutton &t
state change 819 W called Pt ST B

7 cursor Mouse pointer cursor nameﬁchange%ﬁWﬂG’dﬂ’G’
checkbutton TR over 81dT B

8 | disableforeground | Ug color & Sl disabled checkbutton & text &1 represent
HRA & o0 used BT B

9 |font Yo checkbutton &I font represent ddl gl

10 | fg Checkbutton T foreground color (text color)|

11 | height %heckbutton CA| height (lines P =N | Default height 1

I
12 | highlightcolor Focug highlight &®T color §Id checkbutton focus & under
I
13 | image Checkbutton ! represent P b oI used image |
14 | justify q?specifym%ﬁ?qﬁtext multiple lines contain Tl

8 dl text &1 justification & B |




15 | offvalue Associated control variable default ¥0 ¥ 0 TR set It %’
Tfd button unchecked %‘I 8H unchecked variable &1 state
P! bt 3= | changeﬁﬂﬁ%l
16 | onvalue Associated control variable @1 onvalue T set foaT SITdT %‘
Tfe button checked %I
17 | padx Button & text ®T horizontal padding|
18 | pady Button o text T vertical padding |
19 | relief Border &1 type| Default FLAT g, 3 options & SUNKEN,
RAISED, GROOVE, RIDGEI
20 | selectcolor Color Sl selected 811 TR checkbutton & background &
LSk displayed Bl 5|
21 | selectimage I%mage S selected 819 TR checkbutton TR displayed gral
I
22 | state Button @1 current state| NORMAL, ACTIVE, TT DISABLED
ERETIE
23 | underline Text underlineﬁ%ﬁﬂ character T index|
24 | variable Button ! state @I track @< dTdll control variable |
25 | width Button @1 width characters H|
26 | wraplength Text wrap & DI maximum length |
Methods
S methods @I Checkbuttons & 1Y called a1 ST ahdl B, 3961 guiH g arfere
 forar |
SN Methods Description
1 deselect() Checkbutton @1 turn off X & T%I'Q called foaT ST %‘I
2 flash() Checkbutton active 3R normal colors & between flashed
gl 3|
3 invoke() gg checkbutton I associated method @1 invoke BT
4 select() Checkbutton &I turn on &4 %%’Q called forar SITem %‘I
5 | toggle() fafia Checkbuttons & between toggle H & Tol4 used
gl &
Example -

from tkinter import *

top = Tk()

top.geometry("200x200")

checkvar1 = IntVar()




checkvar2 = IntVar()

checkvar3 = IntVar()

chkbtn1 = Checkbutton(top, text="C", variable=checkvar1, onvalue=1,
offvalue=0, height=2, width=10)

chkbtn2 = Checkbutton(top, text="C++", variable=checkvar2, onvalue=1,
offvalue=0, height=2, width=10)

chkbtn3 = Checkbutton(top, text="Java", variable=checkvar3, onvalue=1,
offvalue=0, height=2, width=10)

print(checkvar1)

chkbtn1.pack()
chkbtn2.pack()
chkbtn3.pack()

top.mainloop()

Output -

| C++

| Java




Python Tkinter Label

Label &T use container box specify H & foTT BIa1 8§ ST&T 8H text T images
place X IJ&Hd B

Y widget PI use user Cal python application T used 3= widgets & IR I
message provide P & forg grar gl

Various options & fOT% Label & shown text T text & part Cal configure HH DB
foTe specified faran o1 GHar B

Syntax -

w = Label(master, options)

Possible options Pl U list K| TITEgC %I

Label Widget Options:

SN

Option Description

1

Anchor Yg widget Cal provided size @ within text P! exact position
specify dXdl 81 Default value CENTER B, ST specified space &
within text @ center R & foTT used BIdT 5

2 | bg Widget & behind displayed background color|

3 | bitmap g bitmap Cal graphical object UX set B & [T used BIAT
o specified fopar a1 B, A1 label text & instead graphics
represent PR AP |

4 | bd T border 1 width represent Hd1 ¢ | Default 2 pixels gl

5 | cursor Mouse pointer specified cursor & type o change 81 STE, e,
arrow, dot, etc.

6 | font Widget & inside written text ®T font typel

7 |fg Widget & inside written text ®T foreground color|

8 | height Widget ®1 height |

9 |image Label % %0 H shown ﬁ\_sl'le[a'l?ﬂimagel

10 | justify g text DI orientation represent HR & o0 used BT § AMS text
multiple lines contain W%I g left justification %1%112 LEFT,
right justification & foTT RIGHT, 3R center justification o fog
CENTER ™R set §1 9ol 5|

11 | padx Text &1 horizontal padding | Default value 1 gl

12 | pady Text &I vertical padding | Default value 1 gl

13 | relief Border &I type | Default value FLAT %I

14 | text g string variableq?setm%mﬁ@m 3D lines I text

8 g1 g




15 | textvariable | Widget & inside written text control variable StringVar UX set
BT § dTfd 39 accessed 3R changed CRIEIRED

16 | underline | 8H text & specified letter & under T® line display ®X IJHhd B
<Y option ®1 39 letter BT number TR set B o1 Gd under line
displayed 81|

17 | width Widget @1 width | T characters & I & =0 H specified
ERISIGI

18 | wraplength | Label text & =0 H &Had TP line 8H & instead, 89 34 lines ®1

G- | break FR YHd & olg! A line H 39 option Cal
specified characters &1 T2 Bl B

Python Tkinter Entry

Entry widget single line text-box provide HR & AT used BIAT § user BT user
ﬁ@value acceptwagﬁﬂl

8 user ¥ text strings accept & & g Entry widget dT use ®X IJHd g
ZUPT use HAd user I text BT TH line %%HWTGITW%I

Text I multiple lines & 1%111 g‘ﬁ[ text widget &I use WTET%QI

Syntax -

w = Entry(parent, options)

Possible options &I TH list 119 < TR B

Entry Widget Options:
SN Option Description
1 bg Widget &I background color|
2 bd Pixels H widget @1 border width|
3 cursor Mouse pointer arrow, dot, etc. UX set cursor type o
change Epf \_I|TQTﬁI
4 | exportselection Entry box & inside written text default 0 I clipboard

| automatically copied 81 STEl | 89 S not copy B
& ferg exportselection P10 IR set HR gPbd %I

5 |fg Yo text Pl color represent dXdl g
6 | font Yo text Pl font type represent dhdl gl
7 | highlightbackground | Ug traversal highlight region ﬁdisplayﬁﬁ%ﬁﬂ

color represent ddl AN widget & U input focus

Tl gl g |




highlightcolor

g traversal highlight rectangle & ToTT use foar ST
dIcdl color represent ddl g ol widget & around

drawn BIdT § S8 39 UM input focus BIdT |

highlightthickness

Yg Udh non-negative value represent HRAT | Sl widget
& around draw &1 ST dTalt highlight rectangle G|
width indicate Bl § S8 3P UI input focus TR

10

insertbackground

T8 insertion cursor §RI covered area A background &
U T use fbal ST 914 color represent FHA1 g1 T8

color normally widget & T normal background Eal
override BT |

11

insertborderwidth

T8 insertion cursor % around draw ®! ST dTdll 3-D
border ®! width indicate &< dTci! non-negative value

represent dXdl 21 Value &I Tk_GetPixels ®1 acceptable
forms § 9 ®Is 1t 81 B 8|

12

insertofftime

Ye Ud non-negative integer value represent & Xdl g ol
indicate B g % insertion cursor T blink cycle o
"off" T§H & [eTE milliseconds &1 W& | Afg T8 option
zero ®, I cursor Tg! blinks: I8 8 ¥9T on &1 /|

13

insertontime

Udh non-negative integer value specify ®Xdl sl
indicate B g & insertion cursor T blink cycle o

"on" Wﬁ% f%nq milliseconds ! TBATI

14

insertwidth

g value indicate H! % ST insertion cursor 1 total
width represent HA B 1 Value BT Tk_GetPixels @1

acceptable forms "y El'ﬂ?f 1t %?f W%I

15

justify

g specify dXdl g P text B9 organized g IS text
multiple lines contain FRAT &

16

relief

g border &1 type specify dXdI 81 3BT default value
FLAT &1

17

selectbackground

Selected text &I background color|

18

selectborderwidth

Selected task @ around display D1 S aTelt border ®t
width |

19

selectforeground

Selected task T font color|

20

show

Entry text Gal string & instead fordl 310 type & show
H & AT used BIAT B 1 ISTERN & AT, password
stars (*) D[ use XD typed CARSIG]| %I

21

textvariable

Entry 3 text retrieve B o felT StringVar & instance
T set BT |

22

width

Displayed text ¥l image DI width |

23

xscrollcommand

Entry widget horizontal scrollbar 3 linked g1 Tl §
gfe §H 9T8d & fh user actual width of widget I 31fi&
text enter B |




Example -
from tkinter import *
top = Tk()
top.geometry("400x250")
name = Label(top, text="Name").place(x=30, y=50)
email = Label(top, text="Email").place(x=30, y=90)

password = Label(top, text="Password").place(x=30, y=130)

submitbtn = Button(top, text="Submit", activebackground="pink",
activeforeground="blue").place(x=30, y=170)

el = Entry(top).place(x=80, y=50)
e2 = Entry(top).place(x=80, y=90)
e3 = Entry(top).place(x=95, y=130)

top.mainloop()

Output -

§ — O X

Name
Email

Password

Submit




Python Tkinter Frame

e Python Tkinter Frame widget widgets & group Cal organize B & AT used

G

e g Udh container &1 de act Bl % foT®T use 39 widgets FI hold P &
fore fopan s Owan 3|

e Screen® rectangular areas python application o widgets organize & & fog

used @ﬁ%l

Syntax -

w = Frame(parent, options)

Possible options Pl U list K| TITEgC %I

Frame Widget Options:
SN Option Description
1 bd Yo border width represent ddl gl
2 | bg Widget &I background color|
3 | cursor Mouse pointer arrow, dot, etc. S different values TR
set cursor type G change SIS
4 | height Frame 1 height|

5 | highlightbackground | Background color &T color SId Ug focus & under Bldl

gl

6 | highlightcolor Text color ¥ widget focus & under BT B |
7 | highlightthickness Border & around thickness specify dxdl g o d widget
focus & under BT B
8 | relief Border &1 type specify dXdl 21 Default value FLAT g|
9 | width Widget D1 width represent bXdl gl
Example -

from tkinter import *

top = Tk()
top.geometry("140x100")
frame = Frame(top)
frame.pack()

leftframe = Frame(top)



leftframe.pack(side=LEFT)

rightframe = Frame(top)

rightframe.pack(side=RIGHT)

btn1 = Button(frame, text="Submit", fg="red", activebackground="red")
btn1.pack(side=LEFT)

btn2 = Button(frame, text="Remove", fg="brown", activebackground="brown")
btn2.pack(side=RIGHT)

btn3 = Button(rightframe, text="Add", fg="blue", activebackground="blue")
btn3.pack(side=LEFT)

btn4 = Button(leftframe, text="Modify", fg="black",
activebackground="white")

btn4.pack(side=RIGHT)

top.mainloop()

Output -

7 — O X

Submit | Remove

Modify \ Add




Python Tkinter Menu

¢ Menu widget python application T various types & menus (top level, pull

down, 3R pop up) create HA & AT used BT
e Top-level menus CR GRS parent window & title bar %just under displayed

Bdgl

. Eﬁ Menu widget ®I new instance create P 3R add() method T use PIPH
sﬂﬁ various commands add @ B need Eﬁ?ﬁ%‘l

Syntax -

w = Menu(top, options)

Possible options Pl U list K| TITEgC %I

Menu Widget Options:

SN

Option

Description

1

activebackground

Widget &I background color SId widget focus &

underfﬂ?ﬂ%l

2 activeborderwidth | Widget & border ! width ST§ T8 mouse & under BIdl
21 Default 1 pixel B

3 activeforeground Widget &I font coIorG’dwidget%Wfocus BT

4 bg Widget &I background color |

5 bd Widget ®1 border width|

6 cursor Mouse pointer arrow Il dot S cursor type | change
Bl STt § Ofd I8 widget UR hovers ST & |

7 disabledforeground | Widget @1 font color SId Ig disabled BT gl

8 font Widget & text &l font typel

9 fg Widget &I foreground color |

10 postcommand Postcommand f&dt 4t function TR set 81 ToaT g St
mouse menu TR hovers @9 TR called BIdT 3|

11 relief Widget & border &1 type| Default type RAISED gl

12 image Menu UR image display H & fAIU used BIAT B

13 | selectcolor Color Sl checkbutton 3T radiobutton display P &b
foTT used BIdT § 919 d selected B & |

14 | tearoff Default ¥4 ¥, menu # choices position 1 3 place Bl
start @l ¢ | TG B9 tearoff = 1 set B §, a1 TG Oth
position Ll place T start B |

15 | title 29 option ! window & title TR set B T, 3T

window @ title @I change XAl 5”3?[ %I




Menu Widget Methods:

SN Method Description
1 add_command(options) %/Ienu items &I menu H add W%ﬁlﬁ used @Tﬂ
I

2 add_radiobutton(options) | g method radiobutton P! menu H add BT %I

3 add_checkbutton(options) | g method checkbuttons P menu H add B &
m used fﬂ?ﬂ %I

4 add_cascade(options) Parent menu &1 given menu associate D
hierarchical menu create B4 & o8 used @Tﬂ %I

5 add_separator() %/Ienu H separator line add P B %IQ used Eﬁ?ﬂ

|

6 | add(type, options) Specific menu item @I menu H add - o falQ
used Eﬂ?ﬂ%l

7 | delete(startindex, Specified range T exist menu items delete B b

endindex) T%'IQ used Bﬁ?ﬂ %I
8 | entryconfig(index, Given index gRT identified menu item &1
options) configureﬁ%ﬁﬂ used BIdT |

9 index(item) Specified menu item ®T index get P %ﬁm
used a?ﬂ%l

10 | insert_separator(index) Specified index UX separator insert P b g
used a?ﬂ%l

11 | invoke(index) Specified index UX given choice T associated
function invoke &4 %ﬁm used gIaTl %I

12 | type(index) Index gIRT specified choice Pl type get B B
ﬁ'ﬂl used EﬁT %I

Example 1 -

from tkinter import *
top = Tk()
def hello():

print("hello!")

# create a toplevel menu

menubar = Menu(top)

menubar.add_command(label="Hello!", command=hello)

menubar.add_command(label="Quit!", command=top.quit)

# display the menu




top.config(menu=menubar)

top.mainloop()

Output -

§ — O X
Hello! Quit!

Example 2-
from tkinter import Toplevel, Button, Tk, Menu
top = Tk()
menubar = Menu(top)
file = Menu(menubar, tearoff=0)
file.add_command(label="New")
file.add_command(label="Open")
file.add_command(label="Save")
file.add_command(label="Save as...")
file.add_command(label="Close")
file.add_separator()
file.add_command(label="Exit", command=top.quit)

menubar.add_cascade(label="File", menu=file)



edit = Menu(menubar, tearoff=0)
edit.add_command(label="Undo")
edit.add_separator()
edit.add_command(label="Cut")
edit.add_command(label="Copy")
edit.add_command(label="Paste")
edit.add_command(label="Delete")
edit.add_command(label="Select All")
menubar.add_cascade(label="Edit", menu=edit)
help = Menu(menubar, tearoff=0)
help.add_command(label="About")
menubar.add_cascade(label="Help", menu=help)
top.config(menu=menubar)

top.mainloop()

Output -

¥ ik — O X
File Edit Help
Undo

Cut
Copy
Paste
Delete
Select All




Python Tkinter Text

Text widget T use Python application UX text data show H & forg g B
However, Tkinter §H Entry widget provide oXdl g S single line text box
implement P %ﬁfq used E?IFIT %I

Text widget ®T use multi line formatted text @I various styles 3R attributes &
1Y display B b RS

Text widget mostly user P text editor provide HRA & fAIT used AT B

Syntax

w = Text(top, options)

Options @1 T list S Text widget & TTY used P o1 Teball g, - <1 718 &

SN Option Description

1 bg Widget &I background color|

2 |bd Widget ®1 border width represent bXdl gl

3 | cursor Mouse pointer specified cursor type o change HEIGI

%, i.e. arrow, dot, etc.

Selected text window manager T selection H exported

4 exportselection Eﬂ?ﬂ%l Bﬂ%ﬁ OWsetWW%qﬁEﬂﬂﬁW%
text exported gl

5 |font Text &I font typel

6 |fg Widget &I text color|

7 | height Lines § widget &I vertical dimension |

8 | highlightbackground | Highlightcolor ST& widget &% ORI focus gl 8IdT g |

9 | highlightthickness Focus highlight @I thickness| Default value 1 B

10 | highlightcolor %ocus highlight ®T color SId widget & UM focus Bidl

I

11 | insertbackground Insertion cursor @I color represent Xdl gl

12 | insertborderwidth Cursor % around border @t width represent dXdl gl
Default 0 B

13 | insertofftime Milliseconds H time amount foid during insertion
cursor blink cycle T off BT |

14 | insertontime Milliseconds H time amount ol during insertion
cursor blink cycle H on BIAT B

15 | insertwidth Insertion cursor @I width represent &l gl

16 | padx Widget &I horizontal padding |

17 | pady Widget &I vertical padding|

18 | relief Border &I type| Default SUNKEN gl




19

selectbackground

Selected text &I background color|

20

selectborderwidth

Selected text & around border @t width |

21

spacing1

g specify bl & T text 1 UIP line & above fHat
vertical space &1 STl €1 Default 0§

22

spacing?2

g option specify ddl HCASEEIE logical line wraps
RAGIFAGE] displayed lines of text & between fdaH!
extra vertical space add @I S| Default 0 B

23

spacing3

T8 specify AT § [ text B YD line B below fard-t
vertical space insert sy

24

state

¢ state DISABLED TR set &ldl g, df widget mouse 3R
keyboard & ufd unresponsive 8 ST g

25

tabs

g option control &1 ¢ fdb tab character @1 use text
@I position TR & oY HY a1 ST 5|

26

width

Characters § widget P width represent Xdl 2l

27

wrap

g option wider lines Gal multiple lines o wrap B D
foTT used AT B 139 option &I WORD TR set B dlids
lines 39 word & after wrap 81 Sl available space T fit
BIdT 81 Default value CHAR & S line @1 39 character

W break Pl & Sl too wide B Sl 5

28

xscrollcommand

Text widget Ca horizontally scrollable FH B ﬁ’l'q BH
24 option BT Scrollbar widget P set() method UX set

P gPHd g

29

yscrollcommand

Text widget @I vertically scrollable & & folT, 89 39
option BT Scrollbar widget P set() method UX set dX

IHd 3|

Text Widget Methods:
B Text widget & I FFHTIRIT methods ®T use R Tod gl

SN | Method Description
1 delete(startindex, | Y& method specified range & characters delete B &
endindex) 1%111 used Eﬂ?ﬂ%l
2 | get(startindex, Yo specified range | present characters return ®Xdl gl
endindex)
3 | index(index) Specified index ®T absolute index get & o folY used
gl g
4 | insert(index, Given index UX specified string insert & o o4 used BIdT
string) %I
5 see(index) gg Uh boolean value true gl false return dl %
::%oending upon o specified index UX text visible g
I




Example -
from tkinter import *
top = Tk()
text = Text(top)
text.insert(INSERT, "Name.....")
text.insert(END, "Salary.....")
text.pack()

top.mainloop()

Output -

¢ = O X

Name.....Salary.....

PanedWindow Widget

e PanedWindow widget Td Container widget &1 T8 act Bl ARERGE
3{feb child widgets (panes) B & horizontally T vertically arranged |

e Child panes user gIRI resized fT ST T&Hd § mouse BT use HIP sashes &b TY
T known separator lines move PP |

e PanedWindow python applications T different layouts implement & & fore

used Eﬂ?ﬂ%l



Syntax -

w = PanedWindow(master, options)

Possible options &I TH list 119 < 1B B

PanedWindow Widget Options:

SN Option Description

1 bg Widget &I background color represent o dl 8 O1d 3% U
focus Tel I ]

2 |bd Widget &1 3D border size represent & Xdl g1 Default option
specify dXdl g & trough T ®13 border Ta! 81T § Saidh
arrowheads 31 slider § 2-pixel border size &

3 borderwidth | Widget @1 border width represent Xdl 21 Default 2 pixel gl

4 | cursor Mouse pointer specified cursor type o change HEIGRCRE
window TR over BIdT 8|

5 | handlepad | dg option handle 3R sash & end & between distance
represent Xdl 81 Horizontal orientation & o, a8 sash & top
3R handle & between distance g | Default 8 pixels g

6 | handlesize Handle &I size represent &A1 ¢ | Default size 8 pixels gl
However, handle AR U square BITTT|

7 | height Widget Gl height represent ddl g1 afe ga height specify el
HRd §, A T8 child window @1 height §RT calculated BRT|

8 | orient Orient HORIZONTAL TR set 81T Af¢ 84 child windows ! side
by side place ®T T8 & | 3¥ VERTICAL WR set T ST Tavall
 If 89 child windows &Y top to bottom place ®XAl IR & |

9 relief Border &1 type represent &1 ¢ | Default FLAT g1

10 | sashpad AP sash & around done ®1 ST aTall padding represent
1 ¢ | Default 0 B

11 | sashrelief Ud® sash & around border &1 type represent ®Xdl g1 Default
FLAT 3|

12 | sashwidth Sash ! width represent T ¢ | Default 2 pixels B |

13 | showhandle | T8 True W set 81dT § handles displayﬂﬂﬁ%ﬁlﬁl Default
value false g

14 | Width Widget BT width represent &Rl glafcsn widget @ width

specify T8I HRd §, I T8 child widgets & size GRI calculated
Gl




PanedWindow Methods:
PanedWindow & IT¥ associated FEIRAT methods %I

SN Method Description
1 add(child, options) | Parent window H window add & %m used @Tﬂ %I
2 | get(startindex, e method specified range o present text get P b
endindex) m used fﬂ?ﬂ %I
3 | config(options) Widget Cal specified options & 1Y configure HH B
m used fﬂ?ﬂ %I
Example -

from tkinterimport *

def add():

a = int(e1.get())

b = int(e2.get())

leftdata= str(a+b)

left.insert(1,leftdata)

w1 = PanedWindow()

w1.pack(fill = BOTH, expand = 1)

left = Entry(w1, bd = 5)

w1.add(left)

w2 = PanedWindow(w1, orient = VERTICAL)
wl.add(w2)

el = Entry(w2)

e2 = Entry(w2)

w2.add(e1)

w2.add(e2)

bottom = Button(w2, text = "Add", command = add)
w2.add(bottom)

mainloop()




Output -

10

Add

Tkinter messagebox

e messagebox module python applications o message boxes display & & fog

used Eﬁ?ﬂ%l

e Various functions & St application requirements & depending upon relevant

messages display H & AT used Bt B

Syntax -

messagebox.function_name(title, message [, options])

Parameters -

function_name: dg U appropriate message box function represent ®Xdl g
title: Ig Udh string g message box ¥ title B ¥ H shown Bl ¢
message: Ug string el message box UX message & ¥TUH displayed g ]l

options: Various options & fSF T use message dialog box configure B B
fere fovar 5 S 5

A wn =

1. showinfo()

showinfo() messagebox 98T used BT 8 581 ¥ user &I P relevant information
show - @1 need BId |

Example -
from tkinter import *
from tkinter import messagebox

top = Tk()



top.geometry("100x100")
messagebox.showinfo("information", "Information")

top.mainloop()

Output -

|
information e
o Information
ok

| '

2. showwarning()

g method user &1 warning display HRA & T used BraT g | Fafafed example
consider P |

Example -
from tkinter import *
from tkinter import messagebox
top = Tk()
top.geometry("100x100")
messagebox.showwarning("warning", "Warning")

top.mainloop()



Output -

warning >

. :
! Wrarning

Ok

3. showerror()

g method user &1 error message display HRA & AT used BraT 3| FEfafaa

example consider Gond

Example -
from tkinter import *
from tkinter import messagebox
top = Tk()
top.geometry("100x100")
messagebox.showerror("error", "Error")

top.mainloop()



Output -

error >

4. askquestion()

T8 method user ¥ P question ask H & T used BraT 8 FORIST answer yes 4l no
% o o gavar g | FEfifad example consider ®X 1

Example -
from tkinter import *
from tkinter import messagebox
top = Tk()
top.geometry("100x100")
messagebox.askquestion("Confirm", "Are you sure?")
top.mainloop()

Output -

r > |
Confirm

o Are you sure?




5. askokcancel()

T8 method user @1 action B confirm B & AT used BT § P S application activity
& regarding | FGIRAT example consider ®X |

Example -
from tkinter import *
from tkinter import messagebox
top = Tk()
top.geometry("100x100")
messagebox.askokcancel("Redirect”, "Redirecting you to www.javatpoint.com")

top.mainloop()

Output -

Redirect >

o Redirecting you to www . javatpoint.com

l..OK ]  cancel

6. askyesno()

e method user @W action & R H ask W%%’Q used @W%mﬁﬂ user yes
T no H answer &R I&dl g | FHafaRad example consider Gond

Example -
from tkinter import *
from tkinter import messagebox
top = Tk()
top.geometry("100x100")
messagebox.askyesno("Application”, "Got It?")

top.mainloop()



Output -

r |
Application
o Got It?
L Yes No
A > |

7. askretrycancel()

Ye method Pl use user ﬁ%@ﬁ%ﬁﬂm%ﬁswﬁé particular task fx
&A1 8 a1 Tl | FEfRad example consider &Y

Example -
from tkinter import *
from tkinter import messagebox
top = Tk()
top.geometry("100x100")
messagebox.askretrycancel("Application”, "try again?")

top.mainloop()

Output -

r . |
Application ot

I\ tryagain?

| Retry | Cancel




