OOPS & Python Programming (4351108) - Summer 2024 Solution - Gujarati by Milav Dabgar

Med 1(21) [3 21el]
Python i for loop o sI2i 2i41al.

¥dIGi:

For loop i list, tuple 42idi string ¥di sequence I €25 item Hi2 code block 4 repeat s2 .

[Ri2sd 26id:

g2s Syntax Gelsrel

Hoeld for variable in sequence: for i in [1,2,3]:

Range for i in range(n): for i in range(5):

String for char in string: for ¢ in "hello":
digld:

Start --> Check if items left in sequence

\
Execute loop body

v
Move to next item --> Check if items left

v v
Items left? ----No----> End

Yes

v

Back to Execute loop body

e ydRiddH: Loop variable 4 sequence Hiell £2s value ¥is yesl is 4ol ©
o AIYHA: Python AA1UHG) next item U2 wdi-4 handle s2 &

e ddrils: Lists, strings, tuples, ranges 18 s 52 ©

AI€] sielRA: "e3s Item H12, Block Execute s21"

Med 1(c1) [4 31e1]
Python Hi if-elif-else  si2f 21ual.
SUdIG:

cig-HIil (el Wiy ¥ sequence Hi v44s conditions 4 Usii ©.
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HIOISIA 26id:

Statement éq

if YY 2Id
elif ds(@s 21Rdi
else PQIGISRE

vdis wgf&:

Start
|
\%
Check if condition
I
True/ \False
/ \
v v
Execute Check elif
if block condition
| |
v True/ \False
End / \
v v

Execute Check next elif

elif or else
block |
| v
v Execute
End else block
|
v
End

e sHGI&: Gu22l 413 conditions 4 AsIy ©
o [df2ie; 4ot As % block execute 1Y &

o dslais: elif A4 else dsldis &

AI€] SIRAGA: "%l AI, AA| ¥ d, A2d| Default”

yed 1(s) [7 o]
Python yi2i1H4 Hinv] A4di.

¥dIGi:

Python WiaHHi difSs sHHi [Gfeie aesi algl cldReid HINY] ¢l ©.

Syntax
if conditionl:
elif condition2:

else:
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WIRAIH HIOY] 2616

g2s éq

Comments £adIdys2el

Import ¢ligl modules
Constants [Algld deys
Functions y4:Guiafl sis
Classes Objects i blueprint
Main code Y4 execution

iAIH AHIE2sUR:

Comments

1
I
# Documentation |
|

Import Section

import modules

Constants &

Variables

Function

Definitions

Class

Definitions

Main Program

Execution

No. 3 /34

Gelsrel

# This is comment
import math

PI = 3.14

def function name():

class ClassName:

if  name == " main_ ":
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o HisJdR: €25 [deioii [dfeie &g el &
o diddl AU U 2016 YHUIHI HEE 52 ©
o ungeil AdA: 52512 Vi debug 29 220

e HI4s: Python conventions 4 A2 &

¥y Gelsel:

# Program to calculate area

import math
PI = 3.14159

def calculate area(radius):

return PI * radius * radius

# Main execution
radius = float(input("Enter radius: "))
area = calculate area(radius)

print (f"Area = {area}")

i€l siail: "Comment, Import, Constant, Function, Class, Main"

yed 1(s OR) [7 djei]

Python Wi21[21 @d1d%s- [Geivdidii audi.
$dIGi:

]

Python -l 44 digilCisdiAl © & d- beginners 44 professionals Hi2 disl¥ 6idid €.

Python [deivdIdii 26id:

EEYIET qeid dial
AR AN syntax 2sul efluigl
Interpreted sig compilation ¢l syl development

Object-Oriented
Open Source

Cross-Platform

([Goivdi $221215s:

Classes 14 objects
G2l HI2 Hsd

€35 ¥YIRA run A1 &
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Python Features

\4 v \4

Language Technical Community

Features Features Features

v \'4 \'4

Simple - Interpreted
Readable - Portable

Dynamic - Extensible

- Open Source
- Large Library

- Active Support

o [RIVIG-Mat: 2idY &Nl ¥ 21200 syntax

. Glgliw'l: web, Al, data scien

ce, automation Hi2 Guia|

o AYs d@IGs: vl-(cice modules i [deiia 2us

e siI4fis 219[d1: variable types declare s2diH] %32 el

o g22[S524: interpreter Hi dig- 6113 g SIS 222 53 2SI

e ¢lg-ddd: memory management #1yq¢) handle s2 &

sis Gelsrel:

# Simple Python syntax
name = "Python"
print(f"Hello, {name}!")

Al€] sl "0, Interpreted, Object-Oriented, Open, Cross-platform"

yed 2(A) [3 dei]

(3221 U2 aAdi sig 3 VHiu2ld AHMdl.

FdIGH:
String operations [d(de 2ld text

(321 vHiu2I-A 26id:

vl Method
%1sq +

dollg len()
Hi2l AalR .upper ()

2iueld Gersel:

data 4 manipulate 4 process s2 9.

Gelsel
"Hello" + "World"
len("Python")

"hello" .upper/()
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"HelloWorld"

"HELLO"
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text = "Python"

# 1. %isq

resultl = text + " Programming"
# 2. doig engd

result2 = len(text)

# 3. Hial R s s

result3 = text.upper()

A DD AN

o %isq; i »4dl 9 strings 4 12 IS ©
e d@aid: string i sd characters 1.l &

o 5 5-43d: igiRi-I 54 6ied © (upper/lower)

AI€] sialA: "wis), 21el, s s2i"

yed 2(6l) [4 d1el]
dIvHI44 §24¢ig22] Al visHui (C=(F-32)/1.8 ddls2eiail) uRaldd s2a1 #124i Python Wi2i14 [Gsaiial.
SAIGI:

yiauM user input 12l 211fGifds formula g1yl temperature convert s2 €.

APIRYH 26id:

wig ED] sis

1 Input di fahrenheit = float(input())

2 Formula dio] S?l celsius = (fahrenheit - 32) / 1.8
3 ylReny e21id] print (f"Celsius: {celsius}")

iyl wiaa:

# Temperature conversion program
fahrenheit = float(input("Enter temperature in Fahrenheit: "))
celsius = (fahrenheit - 32) / 1.8

print (f"Temperature in Celsius: {celsius:.2f}")

222 SaA:

e Input: 32°F — Output: 0.00°C

Input: T00°F — Output: 37.78°C

AY

Y52 gdy2: Y252 uiiell Fahrenheit temperature d &

\__C N AN

sirjdl Aif@sel4: »idd conversion equation diuR €

N W\

o gid2s AHIG2y2: decimal places 2112l uReIM cidid &

i€l siaiel: "Input, Calculate, Output”
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wed 2(s) [7 3jel]

Python i list S21 219u [dqd 2ld d4di.

SdIGi:

List 24 ordered, mutable collection © < single variable Hi multiple items store s2 ©.

(G2 aiailGisdii 26id:

viuel qeid Gels2el

SHGIG ltems I position ¢ & [1, 2, 3]
yRadeild cedld 2SIy © 1ist[0] = 10
g-SSs Position gl?l access 1ist[0]

PERYEIEY [dlde data types [1, "hello", 3.14]

(@22 viiuel- digld:

List: [10, 20, 30, 40]

Index: 0 1 2 3

Operations:

| | | |

| Access | | Modify |

| 1ist[o;] | | 1istroj=s0 |

| | |

v
g [50, 20, 30, 40]
A [@2 HasA:

Method éq Gelezel
append() ¥id item GHR list.append(5)
insert() position U2 GHRi list.insert(l, 15)
remove() item [Scil2 s2i list.remove(20)
pop() &g item €2 s list.pop()
len() doig yagi len(list)

Gelsrel sis:
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# Creating and using lists
numbers = [1, 2, 3, 4, 5]

numbers .append (6) # vid 6 GY2I
numbers.insert (0, 0) # 23vId4i 0 GH2l

print (numbers[2]) # 3% element access SRl
numbers.remove(3) # value 3 g 2l

o sIA4Ms A1835; execution 2Ri14 ggil A2l ©12] 215 ©
o 25121 g-s[sa191: UM element index 0 U2
o 2dIgR@AI: [start:end] diuld oi191i extract s3l 2Isiy

o d2s [GR2a: v lists aHid] 215 &

AI€] si2IEA: "sHGg, UlRddHeild, g-5ses, [Me"

yed 2(1 OR) [3 d]ei]

Python i (3221 gidl221 auadl.

SdIGi:

String formatting 21 templates Hi values insert s2l4 formatted strings Gi41d .

si[2o1 Hasd 26id:

Method Syntax Gelrsrel

f-strings f"text {variable}" f"Hello {name}"
format() "text {}".format(value) "Age: {}".format(25)
% operator "text %s" % value "Name: %$s" % "John"

Guaiol Gelsrel:

name = "Alice"
age = 25
# f-string formatting

message = f"Hello {name}, you are {age} years old"

\ N

o Gasies2: {} HIS S2 © S values Sl 919 ©
e slA4MAs: Runtime u2 values insert 212 €

e diudgl YidA: Concatenation s2di SIis 1S Gi4Id &

1€l sielc: "Format, Insert, Display”

yed 2(6i OR) [4 de]
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AN AY

254 52 Gi2 VS| vl B 5 Gis] A1 © d il A4 A1dA HA% B2 s2dl Python yiA [AsAidi.

¥dIGi:

Y214 number 2 2l divisible & $ 48l d asil4 even H24di odd 4ss] s2 €.

dil¥s 26id:

21Rd ulReny
number % 2 == Even
number % 2 !=0 Odd

2iyel wiaa:

# Even/0dd checker program
number = int(input("Enter a number: "))
if number % 2 ==
print(f"{number} is even")
else:
print (f£"{number} is odd")

2% SHA:

® |nput: 4 — Output: "4 is even"

e Input: 7 — Output: "7 is odd"

o Hisdl AiuR22: % division ugldi remainder 241 &
o s[Sedd @il¥s: if-else ulRwIH 4ssl s2 ©

o Y32 glseis: uReiM [del 2 Haly

i€l siaiel: "Input, Check Remainder, Display Result"

yed 2(s OR) [7 djei]

Python #i Set S2i 2194 [daqd dd 2mmai.

¥dIGi:

\ \ \

YEYDH
"Number is even"

"Number is odd"

Set 4 unordered collection © %4i unique items I © 44 duplicate values -dl.

A2 diailCisdidi 26d:
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wivzl qeid Geleael
AHsH sig [Agd position Al {1, 3, 2}
A=Y sig duplicates el {1, 2, 3}
yRadeild $51R s3] 2SI set.add(4)
'-|2ICJCIC-| %I\ID?J Loop s3] 2Is1 for item in set:
p

A2 viluel-A dsld:

Set A: {1, 2, 3} Set B: {3, 4, 5}
\ /
\ /

\'4 v

Set Operations

Union: {1, 2, 3, 4, 5} b
Intersection: {3}
Difference: {1, 2}
Symmetric Diff: {1,2,4,5}

A2 HaSH 26id:

~

Method &g Gelezel

add() single item GHRi set.add(6)

update() multiple items GH2i set.update([7, 8])
remove() item [Sdl2 s2 set.remove(3)

union() sets S| setl.union(set2)
intersection() AHI=RI items setl.intersection(set2)

Gelsrel sis:

# Creating and using sets

fruits = {"apple", "banana", "orange"}
fruits.add("mango") # single item GH2I
fruits.update(["grape", "kiwi"]) # multiple GH|
fruits.remove("banana") # item g2 =)
print(len(fruits)) # items olCl

(V)

o A shaseld e219q; Duplicate values A1UHA) €2 52

o 3354l HrGi2lRiu; Item exists & § 4é] Bsyall usil 2isi
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o jfeifds AHiuel-A: Union, intersection, difference

o sig g-s[s3121 44]° Position gl items access s3] 21sIdi 42l

AIE] SIRAGA: ", AAsH, ulRad-eild, anleifds"

yed 3(H) [3 d1el]
math Hiseja] sigf uel 3 Has yuudi.
FdIGH:

Math module %2d 21eid2]A4i HI2 21fGi(ds functions Yl s2 €.

Ha HasH 26id:

Method éq Gelezel ulReny
math.sqrt() SR math.sqrt(16) 4.0
math.pow() UICERIETeE] math.pow(2, 3) 8.0
math.ceil() Gur 2G-S math.ceil(4.3) 5

Guaiol Gelsel:

import math

number = 16

resultl = math.sqgrt(number) # CIDICI-LLU]
result2 = math.pow(2, 4) # 2 4l uigR 4
result3 = math.ceil(7.2) # 8 Yyl AGS iy

e isad: Basic operators s2di dg accurate
o gwjid %32]: usdl math module import s2q us

o RRad deys: 21Mi- 2ld float numbers return s2

i€l siRIQ: "aoiy, uiaR, (1"

yed 3(cl) [4 2Lel]

for loop i GualdI sl [G2ui AH1dd duI g2sidl Adinl 2ligdl HI24i Python vi214 [dsaidl.
SdIGi:

Wi list g2l iterate s2 & 244 6i¢ll elements 41 sum accumulate 2 ©.

A@IRYH 26id:
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wig (S sis

1 Sum initialize s2i total = 0

2 List Hi loop SR for element in list:
3 Sum Hi G2l total += element

4 yReim gelig) print(total)

iyl wim:

# Sum of list elements

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

total = 0

for element in numbers:

total += element

print(f"Sum of all elements: {total}")
22 5a:

e |nput:[1, 2, 3,4, 5] - Output: 15

o isyrydae: Variable running total store s2 &

e YdR1ddd: Loop €2s element | AsdIR 4disid A &

o GuRI: €25 element 4 running sum Hi GHR2 &

Al€] siail: "Initialize, Loop, Add, Display"

yed 3(s) [7 dJel]

Gi list -l dciig AHI4 & 5 4¢l d UsiAdl, 244 ¥ EIA di dud cidil s34 duiail ¥is dictionary cididdidi Python
viAl [dsAidi.

SdIGi:
Yl list lengths Al aiuiMell 2 © 44 %1 d match s2 di dictionary ci-1d .

dil%s sdi 26id:

wig 21Rd ED]
1 doild usial len(listl) == len(list2)
2 Sl M1 Merge i dictionary ci-1d]
3 S| AHUYHIA Error message €2lid]

ulsal vgld:
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Listl: [a, b, c] List2: [1, 2, 3]
| |
v 4
len(Listl) == len(List2) ?

Yes / \ No
/ \
\ \%
Create Dict Error
{a:1l, b:2, Message
c:3}

2iyel Wi

# Merge lists into dictionary
listl = ['name', 'age', 'city']
list2 = ['John', 25, 'Mumbai']

if len(listl) == len(list2):
# Create dictionary using zip
result dict = dict(zip(listl, list2))
print("Dictionary created:", result dict)
else:

print("Lists have different lengths, cannot merge")
wulaid 211Gay2:
Dictionary created: {'name': 'John', 'age': 25, 'city': 'Mumbai'}

o dolid Aruimeil: (A2 Y12 2ld pair 52 2Isiy & d-l Wid?] 52 &
e zip() §seI-: 6id lists -1 elements 4 pair 52 ©
e dict() sgse?: Paired elements Hiail dictionary 6idid &
o 2 &s[@dI: viial pairing 4 12519 &
dsfcis das:
# Manual dictionary creation
result dict = {}

for i in range(len(listl)):
result dict[listl[i]] = list2[i]

Al€] siAl: "daoiigf s, Zip s, Dictionary ci-idi"

yed 3(1 OR) [3 2fel]

statistics Hisj@] sigf uel 3 Has yuudi.
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¥dIGi:
Statistics module numeric data Uz statistical calculations 12 functions Yeld s2 €.

RRResy HasH 26id:

Method éq Gelezel ulReny
statistics.mean() 2202l value mean([1,2,3,4,5]) 3.0
statistics.median() HeY value median([1,2,3,4,5]) 3
statistics.mode() el ag aizaiR mode([1,1,2,3]) 1

Guaiol Gelselr:

import statistics

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

statistics.mean(data) # URi2l ?SC—S{J,C-\IZ SR
statistics.median(data) # Y& value 2lidl

avg

mid

o 321 IfGRIA: S21 patterns A4AIHi HEE S2 ©
o [Gice-g4 §sel-a: sl2d formulas duidiH] %32 2l

* YissA ulReni: Edge cases 4 194 2ld handle s2 ©

Al€] sielca: "Mean, Median, Mode"

yed 3(s OR) [7 d]el]

ANd [RaMi sid vAeiR 526l dIR 21d S d d1e1d1 HI2-] dictionary Gididdidl Python yiiu [ds1di.
SdIGi:
YiAuH dictionary 6i-1d © i keys 21&121 © 44 values dH-l counts .

a1 dleid] AlRuH:

waig ED] sis

1 Dictionary initialize s?l char count = {}

2 String Hi loop s?i for char in string:

3 Occurrences 21l char count[char] = char count.get(char, 0) + 1
4 yReimi g2lidi print(char count)

Jleid] ulsar:
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String: "hello"
I
\%

Loop through each character

| n e |1 |1 |o

Dictionary: {'h':1, 'e':1, '1':2, 'o':1}
. € N\
YLl YiAH:

# Character frequency counter
text = input("Enter a string: ")

char_count = {}

for char in text:
if char in char_ count:
char count[char] += 1
else:

char count[char] =1
print("Character frequencies:")

for char, count in char count.items():

print(f"'{char}': {count}")
dsfais sas (d¢g Pythonic):

# Using get() method
text = "programming"

char count = {}

for char in text:

char_count[char] = char count.get(char, 0) + 1

print(char_count)
Gelgrel AH1G2Ye:

Input: "hello"
Output: {'h': 1, 'e': 1, '1': 2, 'o': 1}

[Sse1d3] S125: £25 i+ &R key G4 ©

[Ssel-2] deyds: 1ei2] occurrences -l count

get() ¥als: Key exist -2il di 0 return s2 ©, errors 2101 &

ydRIddH: String 1 €25 28124 ¥iSUIR process $2 &
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i€l siaiel: "Loop, Check, Count, Store"

Med 4(21) [3 dgel]
Python sdid i viicFseaid sidf Gelcel 12 A4l

SdIGi:

Class i objects Gididdi HI24I blueprint €. Objects A4 classes I instances €.

SHIY-VHIGFS2 JGie:

sie éq Gelcel
Class Template/Blueprint class Car:
Object Class i instance my car = Car()
Attributes Class Hi sal self.color = "red"
Methods Class Hi functions def start(self):
sdId HINY;:
Class: Car
[ 1
| Attributes: |
| - color |
| - model |
| Methods: |
| - start() |
| - stop() |
| |
| inherits
v

Object: my car = Car()

Gelsrel sis:
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class Student:
def init (self, name, age):
self.name = name # Attribute

self.age = age # Attribute

def display(self): # Method
print (f"Name: {self.name}, Age: {self.age}")

# Creating objects
studentl = Student("Alice", 20)
studentl.display()

o USwydeld: icildid data 44 functions 4 12 group s2 &
o Yd:Gualdildi: ¥is class vids objects Gi-id] 15 &

o A2184: ¢iddR code structure 44 maintenance

1€l siI: "sd i Blueprint, 4Hi6%s2 Instance”

yed 4(6l) [4 del]

[Ge2ui viiddl duIn dis] 2ivanIdil M2 sdl Hi2-1 Python yi1 [Asidi.

SdIGI:
YiaM list elements 4 filter s2 & 344 412 odd numbers €2iid .
2is] vl usiaiell 26id:
il number % 2 ulReny
1 1 uis]
2 0 Gisl
3 1 2is]
4 0 Gisl

iyl wiam:

# Print odd numbers from list
numbers = [1, 2, 3, 4, 5, 6, 7, 8, 9, 10]

print ("0Odd numbers in the list:")
for number in numbers:

if number % 2 != 0:

print (number, end=" ")

dslcls das:
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# Method 2: List comprehension
odd numbers = [num for num in numbers if num % 2 != 0]

print(odd_numbers)

# Method 3: Using filter
odd numbers = list(filter(lambda x: x % 2 != 0, numbers))

print(odd_numbers)
wulaid AH1G2y2:

Odd numbers in the list:
13579

o Hiseldl diuReld: % operator remainder 2l &
e 5[S21d As: i remainder 0 2l di number odd &

e @u ydridd: List ] £2s number usiai &

Al€l siaie: "Loop, Check Remainder, Print Odd"

yed 4(s) [7 d1e1]
Python Hi Y252 [S§19-5 §sel-i s1f 2udl.
dIGH:

User-defined functions i programmers giRl Gi-1ddi custom functions © < [dfeiwe sl 52 9.

§seld €128l 26id:

€2s éq Syntax
def slas Function declaration def function name():
Parameters Input values def func(paraml, param2):
Body Function code Indented statements
return Output value return value

§seld Hiny;

def function name(parameters):

| | (- Input values
| L Function identifier

L Keyword to define function

Function Body (indented)
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Local variables
Processing logic
Calculations

v

return result (optional)

§seld USIA:

UsRR qeid Gelsel

sig parameters Aél sig input dd el def greet():
Parameters d12 Input @ ® def add(a, b):
Return value Output 1Y & return a + b
sig return &l Action s2 & print("Hello")

Gelsrel §5el1-:

# Function with no parameters
def greet():
print("Hello, World!")

# Function with parameters and return value
def calculate area(length, width):
area = length * width

return area

# Function with default parameters
def introduce(name, age=18):

print(f"My name is {name} and I am {age} years old")

# Using functions

greet ()

result = calculate_ area(5, 3)
print(f"Area: {result}")
introduce("Alice", 25)

introduce("Bob") # Uses default age

§seld diail:

Yd:GuAdildi: isdiR cuil, AA4sdIR dIuRl

HISRAR2]: $2d 2142211 11 c1121Hi dis]

radeilaidadi: Update 24 debug 524 2120

o diygiIdAdI: sisH d¢g organized i AHYAI19Y GiHId &
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o 23221 AHd21 AHEd| functions 4 Aa212l] test s3) 2Isi
dRAd 2siu;
o disd dRAGIGA: HIx function e exist s2 ©

o ddicd dlRAGII: 21Iuil program Hi accessible

o URHl2ai: Local variables d3ls siM s2 €

Al€] siail: "Define, Parameters, Body, Return”

Med 4(1 OR) [3 dye1]

Python Hi sRgs224 sii qudl.

SdIGi:

Constructor i special method & % objects GididdiHi 241d IR dH4 initialize s2 .

s2es22 [doIdi 26id:

uiRj geid Syntax

Method name é¥ell  init def  init (self):

&d Object initialize s2q Initial values set s2di

HIUHA ST Object creation 2RI sid 212 obj = Class()

Parameters Arguments d¢f 2I5 & def _ init_ (self, param):

s2s5e22 Gelsrel:

class Student:
def init (self, name, age):
self.name = name
self.age = age
print("Student object created")

# Object creation automatically calls constructor
studentl = Student("Alice", 20)

o HUHA i[S35YRI: Object ci-idid] cuid dd % run 214 &

o glHRIAacIg3I4: Object ] 21341d] state set 52 &

NN N

o self Uyanilz2: siai object % ci-1a1e 2811 © d-l reference

Al€] siale: "Initialize, Automatic, Self"

yed 4(ci OR) [4 d)e1]

No. 20/ 34



OOPS & Python Programming (4351108) - Summer 2024 Solution - Gujarati by Milav Dabgar

min §selddi Gualial sai (A1 [Gazuiail aiiail didi «ci2 2ligdl #1241 Python yi [Gsaidi.

FUIGI:
viauM manually ciell elements Al aRuiHell s214 dlell -1-] value 2iid .
[ilAuy eligaidi sieniRau:
wig ED] sis
1 Hk\éCj, smallest HIi smallest = list[0]
2 cilosAl 12l Huild] for num in list[l:]:
3 Al4 HO) di AUS2 S if num < smallest:
4 yReiM gelidl print(smallest)

iyl wim:

# Find smallest number without min()
numbers = [45, 23, 67, 12, 89, 5, 34]

smallest = numbers[0] # Y244 smallest HIHi
for i in range(l, len(numbers)):
if numbers[i] < smallest:

smallest = numbers[i]

print(f"Smallest number: {smallest}")
dslcus sas:

# Using for loop with list elements
numbers = [45, 23, 67, 12, 89, 5, 34]
smallest = numbers[0]
for num in numbers[l:]:

if num < smallest:

smallest = num

print(f"Smallest number: {smallest}")
u(gid 211Gay2:
Smallest number: 5

o suiRsd dif¥s: £2s element 4 current smallest /18l compare s2i
o AYUS2 2% 1l number 441 12 smallest replace s?i

o (AR a4 6igl elements 4 AisdIR AsIA
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AI€] SI2IRA: "HIHI, AU Id], AUS2 S2, €21id]"

yed 4(s OR) [7 djei]

Python Hi Y252 [S§19-5 HisejeRid I 21HMal.
FdIGi:

User-defined modules 24 custom Python files £ %4i functions, classes 214 variables ¢l © % 4= programs Hi
import 244 use s3] 2IsIy ©.

Hisd €251 26id:

g2s éq Gelcrel

Functions y4:Guiail sis blocks def calculate area():
Classes Object blueprints class Shape:

Variables S Sal PI = 3.14159
Constants [lgid deyos MAX_SIZE = 100

HISYA Gid1gdi-] ulsr:

Step 1: .py file Gi-Id]

Step 2: Functions/classes GUl

: ¥ programs Hi import s?l

I
v
2
|
\%
Step 3: File save s?l
I
v
Step 4
|
\%
5

Step 5: Module functions qIyRi

GeleRel HisYH GidIdg:

§19d: math_operations.py

# User-defined module
PI = 3.14159

def calculate circle_area(radius):

return PI * radius * radius

def calculate rectangle area(length, width):

return length * width
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class Calculator:
def add(self, a, b):

return a + b

def subtract(self, a, b):

return a - b

HISRJA dIuRq;

AY

gri2 HaASH 26id:

~

Has Syntax Guaial

vE-I'LtLEIc module import import math_operations math_operations.calculate_circle_area(5)
[Gfeie function import from math operations import calculate circle area calculate_circle_area(5)

Alias 12 import import math operations as math_ops math ops.PI

m%'import from math operations import * calculate_circle_area(5)

YuA WiA:

# main.py - Module qmeg

import math operations

# Module functions dIudl|

radius = 5

area = math operations.calculate_circle area(radius)
print(f"Circle area: {area}")

# Module variables dlurdl
print(£"PI value: {math operations.PI}")

# Module classes dIydl

calc = math operations.Calculator()
calc.add (10, 20)

print (f"Addition result: {result}")

result

HIRI @Il

o sis y4:Guidildi: ¥isdi2 quil, »4-s programs Hi diuRl

e 28 2icileid functions Asaiel 21U

e duayd: Naming conflicts 210

o uaeildidadi: Update 244 debug s2q 21201

o e AIdI: 4= developers 12 modules share 52
HisRld U vl

1. ddHi4 directory

2. PYTHONPATH environment variable
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3. Standard library directories

4. Site-packages directory
cie2 dls2(Ria:

* deiHicds module names diu?i
e Documentation 412 docstrings include sz
e jcifeid functionality sl 21Ul

e Circular imports 210

AIE] sI2ICA: "s1gd Gi41d], §S21-d [SSI1g4 S21, grie s2U, diuRl"

Med 5(1) [3 a1

Gels2el 12 Python Hi [Rd1d g3z~ auadi.

¥YdIGI:

Single inheritance ¥4 %12 s class GiRIGIR ¥is parent class viiell properties 244 methods inherit s2 ©.

gdR2- HINY] 26id:

€28 ejfisi Geleel

Parent Class Base/Super class class Animal:

Child Class Derived/Sub class class Dog(Animal):
Inheritance class Child(Parent): class Dog(Animal):

gréRe- dgld:

Parent Class: Animal

Attributes:
- name

- age

Methods:
- eat()
- sleep()

| inherits

\
Child Class: Dog

Inherited:

I
| - nhame, age

- eat(), sleep()
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|

| Own Methods:
| - bark()

|

Gels2el sis:

# Parent class
class Animal:
def init (self, name):

self.name = name

def eat(self):

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

# Child class inheriting from Animal
class Dog(Animal):
def bark(self):

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

# Using inheritance

my_dog = Dog("Buddy")

my_dog.eat () # Inherited method
my dog.bark() # Own method

e SIS Yd:Guaidt: Child class 4 parent 41 functionality A4 46 &
e [dadrer: Child 4a1 methods 44 attributes GH3 21$ &
e Is-a 2icig: Dog is-a Animal

Al€l sieIct: "vis Parent, vis Child"

yed 5(61) [4 3]

Python Hi Jicegseldl [Aeiiadl 244 dI dieli 24dl.

FdIGH:

Abstraction %[2¢ implementation details ©uid €& 14 user 4 Hix A19s features Gidid ©.

VGRS SARY 26id:

s geid Gelsrel

Abstract Class Instantiate s3 2isig el class Shape(ABC):
Abstract Method Implement 529 ¥ us @abstractmethod
Interface Method structure define s2 def area(self):

Jicgseld Implementation:
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from abc import ABC, abstractmethod

# Abstract class

class Shape(ABC):
@abstractmethod
def area(self):

pass

@abstractmethod
def perimeter(self):

pass

# Concrete class
class Rectangle(Shape):
def init (self, length, width):
self.length = length
self.width = width

def area(self):
return self.length * self.width

def perimeter(self):
return 2 * (self.length + self.width)

dieil 26i@:
diei geid SIAEl
AAdl ¥[2d details guid AIYRA I 40
428l Aid[Rs implementation guid S21 ¥fRedl
g eilAidudi Implementation ciedl 21si dails 2us2y
SIS 20916+ U HI0Y G [S31g

o lZadi guiadl: Users 4 1idRs workings weidi-] 32 el
* eidid Interface: cigl child classes 2is % structure AAg2i2 &

e Implementation g2[%1d: Abstract methods child classes i define s2dl % us

1€l sieic: "([A21di guidl, Interface Gididil”

Med 5(s) [7 dgel]
Hleud i Hl@-dad g-iR2-4 si aliadi Python yium [Asaal.

¥dIGi:

[N

Wi 6id inheritance types €21id ©: multiple (44s parents) 44 multi-level (inheritance 1 chain).
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gdR2- usIRi AuiHeil:

UsIR Hiy|
Multiple Child 244s parents uidail inherit s2
Multi-level Grandparent — Parent — Child

gdR2- uelqsu:

Multiple Inheritance:
Father Mother
\ /
\ /
Child

Multi-level Inheritance:

Animal

iyel wiam:

# Multi-level Inheritance Demo

print("=== Multi-level Inheritance ===")

class Animal:
def  init_(self, name):

self.name = name

def eat(self):

print (f"{self.name} can eat")

class Mammal (Animal): # Animal yidiell inherit $2

def breathe(self):

print(f"{self.name} breathes air")

class Dog(Mammal): # Mammal uldiell inherit S2

def bark(self):

print (f"{self.name} can bark")

# Multi-level inheritance I Guld|

my dog = Dog("Buddy")

my dog.eat() # Animal uiajell (grandparent)
my dog.breathe() # Mammal yidell (parent)
my_dog.bark() # Uldi4] method

No. 27 [ 34
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print("\n=== Multiple Inheritance ===")

class Father:
def father method(self):
print("Method from Father class")

class Mother:
def mother method(self):
print("Method from Mother class")

class Child(Father, Mother): # Father ¥4 Mother Gid Uidell inherit S3 &
def child method(self):
print("Method from Child class")

# Multiple inheritance I Gulidl

child = child()

child.father method() # Father uliell
child.mother method() # Mother uliel
child.child method() # uididl method

# Inheritance ¥siyd]
print(£"\nChild inherits from Father: {issubclass(Child, Father)}")
print(f"Child inherits from Mother: {issubclass(Child, Mother)}")

ulgid 211Gay2:

=== Multi-level Inheritance ===
Buddy can eat

Buddy breathes air

Buddy can bark

=== Multiple Inheritance ===
Method from Father class
Method from Mother class
Method from Child class

Child inherits from Father: True

Child inherits from Mother: True

Yy dsladi:
vy Multiple Multi-level
Parents 2 AHYdl g¢ direct parents Single parent chain
Syntax class C(A, B): class C(B): I B(A):
Inheritance ] Glai]
sl2ddi gg) (diamond problem) AHies]
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Has Rasicjeld i (MRO):
e Multiple: Python siciell-%H©i order 4412 ©
e Multi-level: Inheritance chain Guz 111 &

AI€] sieIR: "V4s Parents, Hl@-dad Chain"

Med 5(1 OR) [3 3fel]
Python Hi vi1dd] 3 usie-l Hasaid sii 2umal.

SdIGi:

Python classes i 312l Usi2+] methods © < class data 4 sdl 2ld access s2 € d-l AHIER.

HAS USIRA 261d:

Has usiR Ssiee? W2 Parameter éq

Instance Method sig 4dl self Instance data access
Class Method @classmethod cls Class data access
Static Method @staticmethod sigf 4] Utility functions

Gelsrel sis:

class Student:

school _name = "ABC School" # Class variable

def _ init_(self, name):

self.name = name # Instance variable

# Instance method
def display info(self):
print(f"Student: {self.name}")

# Class method

@classmethod

def get_school(cls):
return cls.school name

# Static method

@staticmethod

def is_adult(age):
return age >= 18

# GuIdI

student = Student("Alice")

student.display info() # Instance method
print(Student.get_school()) # Class method
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print(Student.is_adult(20))

# Static method

o g2~ HASA: self dIuld object-specific data dia sH 52 &

o SEIY HASA: cls dluld class-wide data 12 514 $2 &

o 2[2s Hasa: 2ad» utility functions

A€l sieIct: "Instance Self, Class Cls, Static sigf 43]"

yed 5(ci OR) [4 d)el]

Python i g-3R2- gIal vidlHil$5u aumal.

¥dIGi:

Polymorphism [dfdg classes I objects 4 211414 base class 41 objects d?l$ treat sai] gzl 241U &, €25 Uid-]

2ld methods implement s2 .

vidlHif$as4 s 26id:

vy
¥HI4 Interface

dol Implementation

Runtime Decision
vidlHif$asy Gereaer:

# Base class
class Shape:
def area(self):

pass

# VA2l implementations

class Rectangle(Shape):

3
qeid
M= method names
€25 class 4 vidId version

Execution €2RiI4 method yaie

def _ init_(self, length, width):
self.length = length

self.width = width

def area(self):

return self.length * self.width

class Circle(Shape):

def _ init_(self, radius):

self.radius = radius

def area(self):

return 3.14 * self.radius * self.radius
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# Polymorphic behavior

shapes = [Rectangle(5, 3), Circle(4)]

for shape in shapes:
print(f"Area: {shape.area()}") # dHI4 method, uHddI yRen

diaii:

o dailsdl: a4 sis [dfdg object types 2112l SIH 52 ©
o [daderilddi: ddHi4 Sis Gl (A1 4dl classes GHdl 10

o qadeilAdidAdl: AS class Hi §2512 AU HJR s2di 2]l

AI€] SiRAGA: "HH I 1M, A2 dd4"

yed 5(s OR) [7 djei]

clgfcis g-ifR2- si galiadi Python yian [dsaal.

¥dIGi:

Hybrid inheritance i single program structure Hi multiple 44 multi-level inheritance 4 combine s2 .

clglcis gdfRa- Hinvj:

Animal (Base)

Hybrid Pet

clglcis Hi g-dR2-x UsIRi:

dad uskR Classes

1 Single Animal - Mammal
2 Multiple Mammal — Dog, Cat
3 Multiple Dog, Cat — Pet

iyl wiam:

# Hybrid Inheritance Demonstration
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print("=== Hybrid Inheritance Demo ===")

# Base class (Level 1)
class Animal:
def _ init_(self, name):

self.name = name

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

def sleep(self):

print (f"{self.name} can sleep")

# Single inheritance (Level 2)
class Mammal (Animal):
def breathe(self):

print(f"{self.name} breathes air")

def give birth(self):

print (f"{self.name} gives birth to babies")

# Multiple inheritance branches (Level 3)
class Dog(Mammal):
def bark(self):
print(f"{self.name} barks: Woof!")

def loyalty(self):

print (f"{self.name} is loyal to owner")

class Cat(Mammal):
def meow(self):

print(f"{self.name} meows: Meow!")

def independence(self):

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

# Hybrid class - Multiple inheritance (Level 4)
class HybridPet(Dog, Cat):
def _ init (self, name, breed):
super()._ init__ (name)

self.breed = breed

def play(self):
print (f"{self.name} loves to play")

def show _info(self):
print (f"Name: {self.name}, Breed: {self.breed}")

# Creating and using hybrid inheritance

print("\n--- Creating Hybrid Pet ---")
pet = HybridPet("Buddy", "Labrador-Persian Mix")
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print("\n--- Methods from Animal (Great-grandparent) —---")
pet.eat()
pet.sleep()

print("\n--- Methods from Mammal (Grandparent) —---")
pet.breathe()
pet.give birth()

print("\n--- Methods from Dog (Parent 1) ---")
pet.bark()
pet.loyalty()

print("\n--- Methods from Cat (Parent 2) ---")
pet.meow()

pet.independence()

print("\n--- Own Methods ---")

pet.play()
pet.show_info()

print("\n--- Inheritance Chain ---")
print (£"MRO (Method Resolution Order): {HybridPet. mro_}")

# Checking inheritance relationships

print(£"\nIs HybridPet subclass of Animal? {issubclass(HybridPet, Animal)}")
print(f"Is HybridPet subclass of Dog? {issubclass(HybridPet, Dog)}")

print (f"Is HybridPet subclass of Cat? {issubclass(HybridPet, Cat)}")

wulaid AH1Gay2:

=== Hybrid Inheritance Demo ===
-—— Creating Hybrid Pet ---

-—- Methods from Animal (Great-grandparent) ---
Buddy can eat
Buddy can sleep

--- Methods from Mammal (Grandparent) ---
Buddy breathes air
Buddy gives birth to babies

--- Methods from Dog (Parent 1) ---
Buddy barks: Woof!

Buddy is loyal to owner

—-—- Methods from Cat (Parent 2) ---
Buddy meows: Meow!

Buddy is independent

-—— Own Methods ---
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Buddy loves to play

Name: Buddy, Breed: Labrador-Persian Mix

——— Inheritance Chain ---

MRO (Method Resolution Order): (<class '_ _main__.HybridPet'>, <class '__main__.Dog'>,

<class '_main__.Cat'>, <class '_main_ .Mammal'>, <class '__main__.Animal'>, <class

'object'>)

Is HybridPet subclass of Animal? True
Is HybridPet subclass of Dog? True
Is HybridPet subclass of Cat? True

c1glals grdRa-i] yua [Geindiil:

o %2 Hinyj;: [d(dy inheritance types 4 combine s2 &
o Has [Rasicjeld yiis?: Python method lookup Hi2 [df2ie order 212 &
e SIJHS MIGAH: Python -1 MRO gi2I 41u4¢1 handle 21 ©

o dailsdl: 44s parent classes viiell methods 4 access

dieii:

* Y Functionality: 2i-s sources viiall inherit s2 &
o SIS Y4:GUAIL: dcHIA SisHl HedH Gulal

o i HiS[A21: %[2d diad(ds dcig) €21id &

ussIRi:

o l2ddI: 2M¥g 4 maintain s2q s(&-

o dIM e »i4s parents uId ¥HI4 method names ¢igf 215

N\

o uHI2] Gualdl: Objects d¢gf overhead carry s2 ©

Al€] sielcy: "¢l1g(as aigl usiRi Combine s2 ©"
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