# OOPS & Python Programming (4351108) - Winter 2023 Solution (2|%2Idl) by Milav Dabgar

yed 1(H) [3 d1el]
U2 YiA1[H21 dordasdl sigf el 6 GuAldN duil.
SdIGH:

U441 Guaidlid 26id:

Guaial &l qeid

doi Sddud-2 Django, Flask frameworks
S21 AIRA-A Analysis 314 visualization
eild alHd1 Al model development
sas2iy vilaseld GUI using Tkinter, PyQt
o4 Sdaud- Pygame library

di2idel Scripting 4 testing

el YA "Web Data Machine Desktop Game Auto"

yed 1(6i) [4 d1el]
vl MiAIH21 doidesHl sigf uel 8 [AeivdiAi avil.
SUIGH:

vl [deindiiq 26i@:

[Geiyd qgeid

A [Ri2sy dikal A4 duaMi ¥

g-22MM2s Compilation 1 %32 el

AicTs2-AIR VLS OOP concepts dyie 52 &

sKRI4fis 2192 Variables - type declaration %32] -eil
sid-\degid Multiple OS u2 aid &

Hi2l digaidlui Rich standard library

HHiud Aiad Gui2l 44 modify s2d1 412 Hsd
g22(s52q REPL environment

el }YA: "Simple Interpreted Object Dynamic Cross Large Open Interactive"
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sed 1(s) [7 2[e1]
ik for ¥4 while gud sif a4di.
FdIGi:
For Loop:
e YdRIddH: Sequences U2 Y-Ridd s2 © (lists, strings, ranges)

o [d25¥: for variable in sequence:

o BIVIAHIY: Iteration AMNIRAN handle s2 ©
While Loop:

o 2Rd UUIRd: i Yeil 21d 2120 28 &
o A=Yd [direr: Programmer iteration 1 [A2ixi@l 52 &

o Iu¥: 21d s¢l false A 6i4 di infinite loop 6i-] 215 &

SI-JIRAINE

Start

Initialize

Condition? ----No----> End
| Yes

Execute

Update

(loop back)
sis Gelsrel:

# For loop
for i in range(5):

print(i)
# While loop
i=0
while i < 5:

print(i)
i+=1

220! YAz "For AHAiAIY, While HyAd"

yed 1(s OR) [7 djei]

vl-1 break, continue 14 pass 22221 sII 244l
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SdIGi:
Break Statement:

* GieIR dlsng: 2iyel loop 4 terminate s2 &

e GualdI: AR si¢ specific condition 441 &

e AR Control loop ugsl4I statement U2 1 &
Continue Statement:

e ©isld APIN: $5d current iteration skip 2 ©
o GualdI: Iteration Hi specific values skip s2dl Hi2
o AR Next iteration U2 14 &

Pass Statement:

* Placeholder: s¢ s2q 42il, syntactic placeholder
e GUIdI: 2R syntax statement g Yol sig action él

o AR sid operation perform sd el

sis Gelsreli:

# Break
for i in range(10):
if i ==
break

print(i) # prints 0,1,2,3,4

# Continue
for i in range(5):
if i ==
continue

print(i) # prints 0,1,3,4
# Pass

if True:

pass # placeholder

eI Yk: "Break cisIR, Continue ©islH, Pass 21e"

yed 2(H) [3 d1el]
(@221 €25 a12s HEA 1 2l daidl HI241 V124 HIAM @il

¥YAdIGL:

sis:
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# Method 1 - Using for loop

numbers = [1, 2, 3, 4, 5]

for i in range(len(numbers)):
numbers[i] += 1

print (numbers)

# Method 2 - List comprehension
numbers = [1, 2, 3, 4, 5]
result = [Xx + 1 for x in numbers]

print(result)

A al: "Loop Index A4l Comprehension”

yed 2(cl) [4 d1el]
quRi2isdi uidiail 3 2ival e d-dl A22121 2Aiadl HIZA] UIA24 WiA1H duil.

¥AdIGi:

sis:

# Input three numbers

numl = float(input("Enter first number: "))
num2 = float(input("Enter second number: "))
num3 = float(input("Enter third number: "))

# Calculate average

average = (numl + num2 + num3) / 3

# Display result
print (f"Average is: {average}")
Yy YEIA:
o gdy2: e2liel AWAIRAI HIZ £loat() GUAII S
o o cielll A1 s34 24vA1 9S 1]l
e IB2ye: Formatting 112 f-string Gulo| s2i

Al al: "Input Float, Sum Divide, Format Output”

yed 2(s) [7 afel]
vl list S21 218y [dadiail A4mdi.
SdIGH:

[GreAl digif@isdii:

e sHGI&: Elements sequence ¥101d ©

o GIEEIM Ul GiHIcl ysSl modify s3] @ISl &
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e [dfda usiRAl: [dfdy data types store s3] 2I5 ©

e g3sadivil: Index 93 elements 4 access s3l 2isiy © (0-based)

(G2 viiludel-d 26id:

diluRel Syntax geid

Gidldqg list = [1,2,3] Ad] list G419

visdA 1ist[0] Index ds element Hodi
Append list.append(4) »d element GHR

Insert list.insert(1,5) Specific position U2 GH2I
Remove list.remove(2) udg occurrence g2 s

Pop list.pop() &cg element g2 s3I return s
Slice list[1:3] Sublist Hodi

sis Gelsrel:

# List creation and operations

fruits = ['apple', 'banana', 'orange']
fruits.append( 'mango')
fruits.insert(1l, 'grape')
print(fruits[0]) # apple
print(len(fruits)) # 5

BRI YA: "SHOIg GiEC AU [d[deysiA] g-ssaaiai]”

yed 2(1 OR) [3 d|e]
for qu-il veeail [dee41 €25 251 AAIN] AILU] HIZAI Y1 HIAM Uil

¥YAdIGi:

sis:
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# Method 1 - Traditional for loop
numbers = [10, 20, 30, 40, 50]
total = 0
for num in numbers:

total += num
print(f"Sum is: {total}")

# Method 2 - Using range and index

numbers = [10, 20, 30, 40, 50]

total = 0

for i in range(len(numbers)):
total += numbers[i]

print(f"Sum is: {totall}")

BRI YA: ") AIAId, GU GHRl, sl [H>"

v 2(ci OR) [4 dfei]
quiisdi vl dlddl ysd, clwe: uid o uRall A1E 1w 2ilgdl Hizl vk WK il
¥YAdIGi:
sis:
# Get input from user
principal = float(input("Enter principal amount: "))

rate = float(input("Enter rate of interest: "))

time = float(input("Enter time in years: "))

# Calculate simple interest

simple interest = (principal * rate * time) / 100

# Display results

print(f"Principal: {principal}")

print(f"Rate: {rate}s")

print (f"Time: {time} years")

print(f"Simple Interest: {simple_ interest}")

print(f"Total Amount: {principal + simple interest}")
¥

o g Ny =(PxRxT)/100

® SAWH = HSd + AIE RAUIY

9 S

BRI I "YSA €2 MY, YLIT cIaN A"

yed 2(s OR) [7 2fel]
vl tuple 21 21U [dadiail audi.

¥YAdIGL:
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2ud-l digifCisdiii:

e sHGIg: Elements sequence %1014 €

o AHURddla: 6i+i1cal ygsl modify s3] eisig il

o [dfde usirAl: [d(de data types store s3] 21Is ©

o g-ssudIvil: Index ds access s3l 21s1y © (0-based)

RQUd TURRI 26id:

el Syntax

Gidlaq tuple = (1,2,3)
visAA tuple[0]

Count tuple.count(2)
Index tuple.index(3)
Slice tuple[1l:3]
Length len(tuple)
Concatenate tuplel + tuple2

sis Gelsrel:

# Tuple creation and operations
coordinates = (10, 20, 30)
print(coordinates[0]) # 10

print(len(coordinates)) # 3

X, Yy, z = coordinates # tuple unpacking

new_tuple = coordinates + (40, 50)

(@22 2112 Yy dsidd:

o AuRad-la: Elements cied] 2isidl 42
o UgiH-A: Lists s2dl g ssul

e Guaidl; Fixed data collections Hi2

R0 YA: "sHGlg vHuRadHl [GfdemsizH] g-ssaaia]”

yed 3() [3 dye1]
random Hisej@] sig uel 3 Has A4di.

¥dIGi:

Random Hisld HaS¥ 2Gid:
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yddi index 2l
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\

Has Syntax

random() random.random( )
randint() random.randint(1,10)
choice() random.choice(list)

sis Gelsrel:

import random

# Generate random float
print(random.random()) # 0.7234567

# Generate random integer

print(random.randint (1, 10)) # 7

# Choose random element
colors = ['red', 'blue', 'green']

print(random.choice(colors)) # blue

Al }Yal: "Random Float, Randint Integer, Choice Select"

yed 3(6l) [4 d1el]

(3
qeid
0.0 2il 1.0 g2 float
udl range a2l integer

Sequence Hiell random element

quzieisdi uidiail vis (2221 dg4 inidl €25 'a’ 4 224 i sali U4 WA duil.

¥UIGI:

sis:

# Get string from user
text = input("Enter a string: ")
# Find all positions of 'a'
positions = []
for i in range(len(text)):

if text[i].lower() == 'a':

positions.append(i)

# Display results
if positions:

print(f"Letter 'a' found at positions:

else:

print("Letter 'a' not found in the string")

# Alternative method using enumerate
text = input("Enter a string: ")
for index, char in enumerate(text):

if char.lower() == 'a':
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print(f"'a' found at position {index}")

YU YEI:

e Case-insensitive: 'a' ¥4 'A' Gid 21i¢dl HI2 . lower () GUIdI S2i

e Index tracking: range ¥12idl enumerate Guiol S2i
o IG2yz2 glH2: 2uw position indication

BRI YA "qU IS5 As GHRl ="

yed 3(s) [7 3)ei]

Uil string S21 21 [GdiRail 4udl.
SIGH:

(214 argilCisdiii:

o AHURadla: ciHicil yss] cieil 2isig el
e qsH: Characters 4i ordered collection
e g-ssddivil: Index ds characters 4 access s3l 2SIy &

o Yfdsis: ciell eIl 44 symbols 2iuié 52 &

[R2a1 HasH 26id:

Has Gelerel

upper() "hello".upper()

lower() "HELLO" . lower ()

strip() " hello ".strip()

split() "a,b,c".split(",")
replace() "hello".replace("1l","x")
find() "hello".find("e")

join() ",".Jjoin(["a","b"])

(2221 vHTu2I-A:
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Uppercase Hi convert s2i
Lowercase Hi convert s2i
Whitespace €2 s?|

List 4i split s

Substring replace s2i
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# String creation

name = "Python Programming"

# String indexing and slicing

print(name[0]) # P
print(name[0:6]) # Python
print(name[-11]) # g

# String formatting
age = 25
message = f£f"I am {age} years old"

Yy [deivdiii:

aisiel: + operator dS

yRiddH: * operator d$

e AQAUE: 'in' operator S

giil2a1: f-strings, .format(), % formatting

BRI YA "HHURdd-1d 4sH g-Ssaidiail YfAsis”

yed 3(4 OR) [3 djel]
math Hiseld] sigf el 3 Has 24,

¥dIGi:

Math Hisejd HaAS¥ 2Gid:

Jas Syntax qeid

sqrt() math.sqrt(16) Square root 2lidz]
pow() math.pow(2,3) Power 21@Idz]

ceil() math.ceil(4.3) Integer Hi round up

sis Gelsrel:

import math

# Square root
print (math.sqrt(25)) # 5.0

# Power
print(math.pow(2, 3)) # 8.0

# Ceiling
print (math.ceil(4.2)) # 5
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A0 }Yal: "Square Root, Power Up, Ceiling Round"

yed 3(6i OR) [4 de]

auziisdi viIdial Vis 321 add dini 28l Vi 2aidl vl 2liadidi vid2d wiA1M duil.
SdIGi:

sis:

# Get string from user

text = input("Enter a string: ")

# Define vowels

vowels = "aeiouAEIOU"

# Count vowels
vowel count = 0
for char in text:
if char in vowels:

vowel count += 1

# Display result

print(f"Total vowels in '{text}': {vowel count}")

# Alternative method using list comprehension
text = input("Enter a string: ")
vowels = "aeiouAEIOU"
count = sum(l for char in text if char in vowels)
print (f"Total vowels: {count}")

Yy YEIAI:
o R QUL Gi- cases 2IMd S

* U si: String 41 €25 character Hi

o [iddl d§: Membership check s2i 214 increment sz

RN YA "R UL, Gu As, Pidd] garRl”

yed 3(s OR) [7 2fel]
vl set S21 218 [drdi22i] A4mdi.
Sl

A2l aialCisdiil:

o AsH: Elements i sig [A[8d sequence il
* GlgdId Ui Elements Guil/g2 s3] sz &

e A4 Duplicate elements allowed Aail
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e ydRiddHla: Elements Hi loop s3] 2isia &

A2 VU2l 26d:

vl Syntax qeid

Gidldqg set = {1,2,3} 9] set 6i1d]

Add set.add(4) Single element GHR]

Remove set.remove(2) Element g2 si (error if not found)
Discard set.discard(2) Element €2 s?i (no error)

2iA1% setl | set2 Sets sl

o€ setl & set2 M1 elements

dslad setl - set2 $Sd set1 Hi4l elements

A2 dllGidla sHTual-:

# Set creation
= {ll 2’ 3’ 4}
B = {3, 4, 5, 6}

>

# Set operations

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

print (A & B) # Intersection: {3,4}

print(A - B) # Difference: {1,2}

print(A © B) # Symmetric difference: {1,2,5,6}
Yy GuldIi:

* Duplicates g2 s2dl: Lists il
o lfCidla viiv2l-A; i, ©¢

o AeAue vylail: syl lookup

240l Pi: "HSH GIEAIYUID A=Y ﬂﬁEIQdC-ﬂEJ"

yed 4() [3 d1el]
UIRIA4Hi sAId 9 ? d Aie¥seall s d viadl 5?2
FdIG:

sdIA [d. vHics2 AuiHeil:
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# OOPS & Python Programming (4351108) - Winter 2023 Solution (2|%2Idl) by Milav Dabgar

uiRj LY AicFse

JIw] Blueprint 212idl template sdldid instance

a4zl sigf memory allocate &l 42l Memory allocate @12 €

URdcy Logical entity Physical entity

Gidlg2 class keyword Guaio| s34 Class constructor Guaiio| 5314
Gelsel:

# Class definition (blueprint)
class Car:
def  init (self, brand):

self.brand = brand

# Object creation (instances)
carl = Car("Toyota") # Object 1
car2 = Car("Honda") # Object 2

Yy YEIAI:
e sdI¥: Properties 244 methods «iwiIfid s2¢ template
e icFse: Specific values 12 actual instance
o Rdcid: Vis sdIY, Vs VHicTs2Y

ReI YA "sdl Blueprint, 2Ai6¥s2 Instance”

yed 4(cl) [4 d1el]

dictionary s21 21fu-l sig el 4 Jas Audi.

¥AdIGi:

Dictionary Has 26id:

das Syntax qeid

keys() dict.keys() ci¢ll keys Hdl

values() dict.values() o1l values gl

items() dict.items() Key-value pairs Hndi

get() dict.get('key') Value y2(&id 2ld Hadi
sis Gelswel:
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student = {'name': 'John', 'age': 20, 'grade': 'A'}

# Dictionary methods

print(student.keys()) # dict _keys([ 'name', 'age', 'grade'])
print(student.values()) # dict values(['John', 20, 'A'])
print(student.items()) # dict _items([('name', 'John'), ...1])

print(student.get('name')) # John

}Rel }YA: "Keys Values Items Get"

yed 4(s) [7 2Lel]

sigf SI1AT 5d1 HI2 Y232 [S§19-5 HisYd Gi-Id] dd gl 53] ddI §seldd] GuAIdI SRAIHI Ul HIAIH Evil.

¥dIGL:

H\IS’Q\C-I ol-llch (math_operations.py):

# math operations.py
def add(a, b):

Add two numbers

return a + b

def multiply(a, b):

Multiply two numbers

return a * b

def factorial(n):
"""Calculate factorial"""
if n <= 1:
return 1

return n * factorial(n - 1)
PI = 3.14159

def circle_ area(radius):

nwouon nnn

Calculate circle area

return PI * radius * radius
Yy HiAIH (main.py):

# Import entire module

import math_operations

# Use module functions

resultl = math operations.add(5, 3)
result2 = math operations.multiply(4, 6)
result3 = math operations.factorial(5)

area = math operations.circle area(5)
print(f"Addition: {resultl}")
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print(f"Multiplication: {result2}")
print(f"Factorial: {result3}")

print(f"Circle Area: {areal}")

# Import specific functions
from math operations import add, multiply
print (f"Direct call: {add(10, 20)}")

Yy YEIAI:

* Hisld GidIdg; Functions 12 Ad21 .py sigd

e Import ugldil: import module 2A2di from module import function

e Guaid1: module.function() »42d1 direct function() ds access

eI YA "ci419] Import Guidl"

yad 4(1 OR) [3 de]
Uik sAld] Hasadl UsIRi gsHi dumdl.
FdIGi:

HauSAAI USIRid 26id:

Has usiR Syntax

Instance Method def method(self):

Class Method @classmethod def method(cls):

Static Method @staticmethod def method():

GelsRel:

class MyClass:

class_var = "Class Variable"

def instance_method(self): # Instance method

return "Instance method"

@classmethod
def class_method(cls): # Class method

return cls.class_var

@staticmethod
def static_method():
return "Static method"

# Static method

A1 al: "Instance Self, Class Cls, Static s¢f 4&l"
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yed 4(ci OR) [4 d)el]
string S21 21u- sigf uel 4 das 24l

¥dIGi:

String Has 26id:

das Syntax

startswith() str.startswith('pre')
endswith() str.endswith('suf')
isdigit() str.isdigit()

count() str.count('sub')

sis Gelsrel:

text = "Hello World 123"

# String methods
print(text.startswith('Hello')) # True

print(text.endswith('123")) # True
print('123'.isdigit()) # True
print(text.count('1l')) # 3

}MRel }YA: "Start End Digit Count”

yed 4(s OR) [7 d)ei]

(3
qei-

\

Substring @il 213 2121 © 5 s 52
Substring 2l ¥id &1 © 5 s s

ciell digits © 5 As 52

Substring Hl occurrences [Pl

Rsailu §sei-l Heeall BN 624l §s2ilAd Alddl HI241 UIAA4 YIAIH G,

¥dIGL:

sis:

def factorial(n):
Recursion dS factorial 2lQli
Base case: factorial(0) = 1, factorial(l) =1
Recursive case: factorial(n) = n * factorial(n-1)
# Base case
if n == 0 or n == 1:

return 1
# Recursive case

else:

return n * factorial(n - 1)
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# Main program
try:

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

if num < 0:

print("Factorial not defined for negative numbers")
else:

result = factorial (num)

print (f"Factorial of {num} is {result}")

except ValueError:

print("Please enter a valid integer")

# Test cases
print (f"Factorial of 5: {factorial(5)}") # 120
print(f"Factorial of 0: {factorial(0)}") # 1

Recursion Flow:

factorial(5)

5 * factorial(4)

4 * factorial(3)

3 * factorial(2)

2 * factorial(1l)

return 1

Result: 5 * 4 * 3 * 2 * 1 = 120

Yy YEI:
e Base case: Recursion 6igl s2 © (n=0 4241 n=1)
e Recursive case: Function uidid call s2 ©

e Error handling: Negative input 12 s s2i

220! ¥Y1: "Base 6igl, Recursive Call, Error ds"

yed 5(1) [3 d1e1]
[Rid1d g-3R2-1 Gididdl HIZHI YIA2Ad YiAI1H dil.

¥AdIGi:

sis:

# Parent class

class Animal:
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def init (self, name):

self.name = name

def speak(self):
print(f"{self.name} makes a sound")

def eat(self):
print (f"{self.name} is eating")

# Child class inheriting from Animal
class Dog(Animal):
def  init (self, name, breed):
super().__init_(name) # Call parent constructor

self.breed = breed

def bark(self):

print(f"{self.name} is barking")

def speak(self): # Override parent method

print (f"{self.name} says Woof!")

# Create objects and test

dog = Dog("Buddy", "Golden Retriever")
dog.speak() # Buddy says Woof!

dog.eat() # Buddy is eating (inherited)
dog.bark() # Buddy is barking (own method)

HRel }A: "Parent Child Inherit Override”

yed 5(6i) [4 del]

Ul SHIMHI 52252 Hecd UM,

FUIGH:

Sp52q Hecd:
uIRy qeid
glhRiaaigaseld HI0FS2 GiHIdd M AIG IR AHAIYIRAN call &1 ©
YRR Instance variables 4 values 12 initialize 2 &
Hu?l Object attributes 412 memory allocate s2
dlaseid Creation €24 input parameters validate s2 ©

S2s221 USIRI:

class Student:
# Default constructor
def init (self):
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self.name = "Unknown"

self.age = 0

# Parameterized constructor
def _ init_(self, name, age):
self.name = name
self.age = age

print (f"Student {name} created")

# Constructor with default parameters
def _ init_ (self, name="Unknown", age=0):
self.name = name

self.age = age
YU SIRIEIAI
e JIyiAI execution: Manual call s2di4] %32 42l

o Uics state: Ui initialization ensure s2 &

o sis Yy4:GuAidl: s ¥4 common setup code

A1 Yal: "Initialize Setup Memory Validate"

yed 5(s) [7 2yel]
grdR2- gIRI A Has BIdR=AY(S cidiadl Hiz4] U1 WIAIH @il
FdIGH:

sis:

# Base class
class Shape:
def init (self, name):

self.name = name

def area(self):
print (f"Area calculation for {self.name}")

return 0

def display(self):
print (f"This is a {self.name}")

# Derived class 1
class Rectangle(Shape):
def _ init_(self, length, width):
super().__init__("Rectangle")
self.length = length
self.width = width

# Override area method

def area(self):
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area value = self.length * self.width
print (f"Rectangle area: {area value}")

return area_value

# Derived class 2
class Circle(Shape):
def  init (self, radius):
super().__init_("Circle")

self.radius = radius

# Override area method

def area(self):
area_value = 3.14 * self.radius * self.radius
print(f"Circle area: {area_value}")

return area_value

# Override display method

def display(self):
super().display() # Call parent method
print (f"Radius: {self.radius}")

# Test method overriding
shapes = [
Rectangle(5, 4),
Circle(3),
Shape("Generic Shape")

for shape in shapes:
shape.display()
shape.area()
print("-" * 20)

Hals Aid_>2AYSI1 SIAIAIH:

Shape (Base)

| -- area()
|-- display()
|
Rectangle Circle
| -- area() | -- area()

|-- display()

YuA HEINI:
o Yl HAS AIH: Parent 4 child classes Hi
e a2l implementation: Child class specific logic 114 ©
 Runtime [Helu: Object type 211612 4194 method call 212 &

e Super() Gualdl: Parent class method 4 access s2dl Hi2

No. 20/ 24



# OOPS & Python Programming (4351108) - Winter 2023 Solution (2|%2Idl) by Milav Dabgar

2RI Yl: "AHI- 414 A1 dS Runtime (el

yed 5(21 OR) [3 de]
UIRIA-Hi S21 ASwydld-i vld 24l
FdIGH:

21 YiSwydeld:

uIRj qgeid

vl Data 214 methods A is1a aliglq
VisAA s2d Internal data + direct access uz uldci¢
sal sulaq Internal implementation ciei=efl guiaq
g225 Methods g2 controlled access Uel4 529

AHdlsel:

class BankAccount:
def _ init_(self, balance):

self. balance = balance # Private attribute

def deposit(self, amount): # Public method
if amount > 0:

self. balance += amount

def get balance(self): # Public method

return self. balance

def _ validate(self): # Private method

return self._ balance >= 0

# Usage

account = BankAccount(1000)
account.deposit(500)
print(account.get balance()) # 1500

# print(account._ balance) # Error - cannot access private
201 Yk: "cligll S21 Yuidl gr2gA"

yed 5(ci OR) [4 ﬂl!l]
UIAY4HI VIG5 SAIA] WIIE AHWdI.
SdIGH:

VG S2 SAIA:
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s qeid

IN] Al instantiate A 2¢f 2Isdl sdld

Jicepse HasA Declared yel implemented el

vHdlsel Subclasses 4 abstract methods implement s2di &g
éq Related classes HI2 common interface ciiviifdd s2dl

ABC ds dHdls2er:

from abc import ABC, abstractmethod

class Animal(ABC): # Abstract class
@abstractmethod
def make_ sound(self): # Abstract method

pass

def sleep(self): # Concrete method
print("Animal is sleeping")

class Dog(Animal):
def make sound(self): # Must implement

print("Woof!")

class Cat(Animal):
def make sound(self): # Must implement

print("Meow!")

# Usage
dog = Dog()
dog.make sound() # Woof!

# animal = Animal() # Error - cannot instantiate

Yy [deivdiii:

e Instantiate 4 ¢ 215: Abstract class objects ci-1d] 2isidl 2l
o dudlsel g6i1el: Subclasses 31 abstract methods implement s2di g

o SIHd 225 Y2i2ld method signatures ensure s2 &

2201 YI: "Instantiate 4 2114 xSRI €GIRI SIHA F225Y"

yad 5(s OR) [7 2fel]
Hl@Rud g-3[R2-A Gididdl HI241 U2 YIA1H Eii.

¥dIGL:

sis:
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# First parent class
class Father:
def  init_(self):
self.father name = "John"

print("Father constructor called")

def show father(self):
print(f"Father: {self.father name}")

def work(self):
print("Father works as Engineer")

# Second parent class
class Mother:
def _ init (self):
self.mother_name = "Mary"

print ("Mother constructor called")

def show mother(self):
print(f"Mother: {self.mother name}")

def work(self):

print ("Mother works as Doctor")

# Child class inheriting from both parents
class Child(Father, Mother):
def init (self):
Father._ init (self) # Call father's constructor
Mother. init (self) # Call mother's constructor
self.child name = "Alice"

print ("Child constructor called")

def show _child(self):
print(f"Child: {self.child name}")

def show family(self):
self.show_father()
self.show mother()
self.show child()

# Create child object and test

child = child()

print("\nFamily Details:")

child.show_family()

print("\nMethod Resolution:")

child.work() # Calls Father's work method (MRO)

# Check Method Resolution Order
print(£"\nMRO: {Child. mro_}")

HlRUA J~3R2- SIAIRAIN:
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Father Mother
| |
| I
o oo +
|
Child
YU YEI:

e s Ur-2a: Child i Father 44 Mother il inherit s2 &
o das Rasicjeld IS (MRO): sai method call 2ei d 4ssl 52 &
e S2S22 SIGA: Parent constructors +4 2ueyel call s2d

e siA¥s Wiedy: Python MRO dS handle s2 &

S ([EEATER

Father constructor called
Mother constructor called

Child constructor called
Family Details:

Father: John

Mother: Mary

Child: Alice

Method Resolution:

Father works as Engineer
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