Sel 22592 2 2AMd@sela (1333203) - [doee 2023 2ilcjelel by Milav Dabgar

ved 1(H) [3 3jel]

dlss dlaz-] carvar 2A1ul. [Alde usieAl [d-ss dlaz Al A1€] H1ul.

FdIGH;
vl [Gi~ss (G2l UsIR
1. [Fo1dl ([d-ss [dze
2. scidl [d-ss [dze
[d-ss [dee A dlf[FaR S2I 225UR © Ui i[AH2 HAISUHI 2212 1Y ©9, VA €25 IS SHH 3. AsYaR [d-ss
APINA] 41 Uig2 52 & (Gee
4, 4sdR scidl
(@-ss [dee
SIARAINM:
Singly: [Data|Next] - [Data|Next] - [Data|Next] - NULL
Doubly: [Prev|Data|Next] — [Prev|Data|Next] — [Prev|Data|Next] - NULL
Circular: [Data|Next] - [Data|Next] - [Data|Next] €
q443l gls: "is, o, 210, ¢i-a1i:n"
yed 1(cl) [4 d1e1]
viaA4Hi dldla2 24 did-cldlaR S21 2202 Gelsel A1 AHWdI.
FdIGH;
sal . .
qeld a2 Gelsell
1RSAR
Lists: 11, 2, 3]
Tuples: (1, 2,
lere vilAd-2 sMs 2d 2lisaiddl iy © FHi €25 vilAH-2- viseH As 211G A 3)
s Ul AAlAH-2 ¢l & (Wa 14 Scdl [[iar) Strings: "abc"
Queue:
queue.Queue ()
Dictionary: {"a":
l, ”b": 2}
N\ N N\ N\ N\ N N\ N N\ N N\ N AY N N Set: {1’ 2’ 3}
- i[au-2 sMs 2d 2lisdidl Heil; ¥is Al@aH=2 AAs vilau-2y el wisid els
N Tree: s2H
dldla2 £ . s
gdly-22i4
Graph: s24
grdlh-22l4
SIARAIM:
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S2l 22suy
dlla2 Ai4-dl-l22
// \\ ‘ \
N (G-ss RS sy 2l 1S 321 264d

A2l gls: "dl-luR digui, Aid-cildlaR AR oliy"

yed 1(s) [7 dye]

UIA4Hi sId, 12163Y2, VIS Vi SHIM HAS A1dY Geleel 41 4.

SdIGi:
SIRAAN:
Student
+init()
+display()
(3
216€ qeid
sdld HI6BS2 GiH19dl HI2H] G52, FHi IS A (2621 A4 Has ¢l ©
¥i[2632 SAliH] iR S21 221R s2dI dRUAGIE
Hiows2 SAIR g2, FHi AlssA [26Y2 A& iy ©
SAI Hals SAIRIH i€ [Ss1g4 2Ad! $5e1 ¥ said] RaA[AA s 244 HilSsId s3] 1S ©
sis:

class Student:
# s oy
school = "GTU"

# S22522
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def init (self, roll no, name):
# g ¥il2oy2
self.roll no = roll no

self.name = name

# g2 Has
def display(self):
print(f"Roll No: {self.roll no}, Name: {self.name}")

# SAIY Has
@classmethod
def change school(cls, new_school):

cls.school = new_school
# vo¥s2 ciHldg

studentl = Student(101, "2I¥")
studentl.display() # aﬂGaga: Roll No: 101, Name: 2I¥

A3 gls: "sdi 6414, vil26yY2 A, AieFs2 diuR, Hals (sl s2"
yed 1(s) OR [7 ‘ul!l]

S21 YiSwydad i uidl HisTand] carval 211ul. uidl HigTaim d4a9al Hi21 vIa2 sis [Asaidl.

FAIGH:
si-ie vy
sel S2l ¥4 HaISAA s isH (SEIRHI Gig sAl A4 S2dls s lel] visiael uldoiled
U Sy d SRd|
YidlHif§osH [Gfde said As S AMI HaasHI UidIHl Hd Y2i uIsdiH] &iHdl
SIAIAIN:
AY \
yidHifso54
\ AN .
VEIS PEIS ss 21gfuol
sis:

# UidiHifSsy Gers2el
class Animal:

def speak(self):

No. 3 /28



Sel 22592 2 2AMd@sela (1333203) - [doee 2023 2ilcjelel by Milav Dabgar

pass

class Dog(Animal):
def speak(self):

return "™l &f!"

class Cat(Animal):
def speak(self):
return "®RIG!"

class Duck(Animal):
def speak(self):

return "sds!"

# uidMifSsH eeliag $seid
def animal_ sound(animal):

return animal.speak()

# AieTS2A GiHIdd]
dog = Dog()

cat = Cat()
duck = Duck()

# Us ¥ ssed [Afdy wiell HieFsea HIZ s s ©
print(animal sound(dog)) # ¥iG2y2: oil cli!

print(animal sound(cat)) # v1Gay2: RGB!
print(animal_sound(duck)) # ¥iIG2y2: sds !

Hu3l gls: "i-Swyded guid 8, UidHifEasH cledi 8"

yed 2(A) [3 dei]

225 i 53 i dglad 1.

SdIGH:
gl RS
[Rigid LIFO (e9¢g 419 uég 1)

viuel4 Yol uly

sy i[AH2 s5d Vs ©sell GHIA/ER 21y © (21)
SIIRAIM:
Stack: [31] Queue: [1] - [2] - [3]

[2] Front Rear
[1]
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Hu2 gls: "22s Gurd uddl, sy APIN udl”

yed 2(cl) [4 d1el]
Yl A4 Uiy iu2ld Hi2i HE@IIZUH dvil.
FdIGH:

PUSH sicoliRau:

2I2AId
S

1. Us s2A S 25 oRkdl © § A&l
2. % oAl 4 ¢}, di top 4 1 ddIRl
3. 'top' uilEed uz wil@de GH2l

HHI\d

POP dH@IIReH:

1. Us s2A S 2s vidl © 5 48

2. 9 uidl 4 ¢id, di 'top' udl ild¥-ed di
3. top 4 1 ©2Isi

4. Hadd ildd= uiol A

class Stack:
def  init_(self, size):
self.stack = []
self.size = size

self.top = -1

def push(self, element):
if self.top >= self.size - 1:
return "Stack Overflow"
elisel:
self.top += 1
self.stack.append(element)

return "Pushed " + str(element)

def pop(self):
if self.top < O:
return "Stack Underflow"
else:
element = self.stack.pop()
self.top -= 1

return element

Hu2l gls: "2y ug yel, 2iveil yiy"
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yed 2(s) [7 dpei]

412, Aa Adlsel 4 g-slsy Hial vielSar Hi ciedl.
A*(B+C)-D/(E+F)

¥dIGL:
SIRAIAINH:

Infix: A* (B+C) -D/ (E+F)
Postfix: ABC + * DEF + / -

Ry [Risciid RS AIG2aye

1 A A

2 * * A

3 ( *( A

4 B * AB

5 + *(+ AB

6 C *(+ ABC

7 ) * ABC+

8 - - ABC+*

9 D - ABC+*D

10 / =/ ABC+*D

11 ( -/ ( ABC+*D

12 E A ABC+*DE
13 + -/ (+ ABC+*DE
14 F AG ABC+*DEF
15 ) -/ ABC+*DEF+
16 end ABC+*DEF+/-

¥dIGl: A BC + *DEF + / -

HH2l 2ls: "AHIU22 225 UR, AiUs Ayl [H-2"

yed 2(1) OR [3 de]

[Fiaud sy i Asdr 53 Al dglad i1ul.
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¥dIGi:

gluR

2SYR

43l

ghay-2214

SIRIIRIINH:
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Riwd sy
dlfduz Sa1 2252

[Ss3) uss] uiicl] woAIRAIA sIRCI isIiaiH HHz
quRlel

g2 ¢Hell g-5s 0 uR, 21U g€l

[[¥wd > $2 —>

UsPAR 5 ——» g2

Hu3l 2ls: "Hi€l dss, oli: s3lall gyR”

yed 2(6i) OR [4 de]

Asaild §selddi si-ie didy Gelsel A1 yHWdI.

¥YdIGi:

Yy vl
IR

Gid%s S
Rsfda su

SIRIIRIIN:

(3
qeid

AsYdr sY
Hisiddl ©sidinl dl[F2R SaI 2252

WId] ®21RAIHI 53121 Guaial s34 siieiH HH3
quzlel

g2 Ui 222 Hisydl AAuRel did usar 2d
g2

e

2R

U] $SI4 ¥ AS ¥ AHRIAI 11 GIRI @ SdI HI2 UidId ¥ SId $2 ©

id] (28i[d >Ui §seI UldIF Sid Sl it 52 ©

Ad] [R2[d AT 5214 BHRAYIHI Y201 2434 12 UldId Sid S2 &

No.7 /28



Sel 22592 2id 2Af@seld (1333203) - [doz2 2023 2ilcy2ld by Milav Dabgar

factorial(3)

|

3 * factorial(2)

|

3 * 2 * factorial(1)

|

3 *2* 1 * factorial(0)

|

3*2*1*1

3* 2" 1

sis:
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def factorial(n):
# G2 Sy
if n ==
return 1
# RsR@a sy
else:

return n * factorial(n-1)

# GelsRel
result = factorial(5) # 5! = 120

4432 2ls: "cixs diS, Rsel+ Uiy 4"

yed 2(s) OR [7 3yel]

Enqueue id Dequeue U2l Hi2-l Y12 sis [dsaldl.
SdIGH:

SIRII2AIN:

Enqueue:

(11021031 ~» [11(2][3]1[4]

Dequeue:
[11021[03104] » [2][3]1[4]

sis:

class Queue:
def  init_ (self, size):
self.queue = []
self.size = size
self.front = 0
self.rear = -1

self.count = 0

def enqueue(self, item):
if self.count >= self.size:
return "S¥Y crdl "
else:
self.rear += 1
self.queue.append(item)
self.count += 1

return "Enqueued " + str(item)

def dequeue(self):
if self.count <= 0:
return "sy uid 9"
else:

item = self.queue.pop(0)
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self.count -= 1

return item

def display(self):

return self.queue

# 22

q = Queue(5)
g.enqueue(10)
g.enqueue(20)

g.enqueue(30)

print(qg.display()) # [10, 20, 30]

print(g.dequeue()) # 10
print(qg.display()) # [20, 30]

443 2ls: "©S G, 21311d2l] slel”

yed 3() [3 dyel]

dl~oid [d-ss dl2 v dsd? [drss dl22 i dsldad 2l

SdIGH:
glae [Rd16 ([@ess (G2
el IS NULL d2s vig-=2 S2 &
219dd AiSSY Vid €2Ad &
yu3l €35 IS AS Ulg22 A
SIAIAIH:
Singly: [1] - [2] - [3] - NULL

Circular: [1] - [2] = [3] » ¢

42 gls: "[@o1d Hes, usdr s

yed 3(6l) [4 2Lel]
saidl [d-ss dlee di si-ie qudi.

¥dIGi:

SIRAIAIH:

dsaz [@-ss (@2
ysdl IS d2s UIl Uig-2 S2 ©
Add 219 s3] 2SIy ©

€25 IS AS Ulg-22 A

NULL « [Prev|l|Next] — [Prev|2|Next] — [Prev|3|Next] - NULL
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3

clas

SEREY

s Node:
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(3
qeid
£25 AISHi S21 ¥4 6f Ulg-23f (previous 44 next) ¢id ©
A1 A4 U190 AH Gid [€21Mi 219 s3] 21S1Y &

6id 63520l g2id x4 [Sdlaid s3] 21s1y ©

dgiRi41 vig-224 siRel [Rid1d] [d-ss [dre sdl ag Huzl sigA

def _ init_ (self, data):
self.data = data

self.prev = None

self.next = None

q4432l 2ls: "ol uig-2?, ol [€an"

ved 3(s) [7 3Jel]

41 2Ad HiU214 HIZ AHAAIRYUH dvii:
q. dla2 l 23BIdHi dis € s2dl
2. dla2 I VidHi dis €1vid sdl

FUdIG:
. <.
I3V IdHI g-2:
213 A9 His Gidid 491 His S21 de 491 HisHl next &s u? A2 354 491 His U2 A2 »id
Ud g2:

head 4 Hdl His U2 2 sl

S8 N S ) e 5 Adl isHl next NULL u2 iz
213 Adl s oi1dl Al Ais-l S21 A o2

2] head NULL &?

sis:

S c Scdl HisHl next 4di His u2
Al ocdl IS Eiﬁﬂ rACE | E]Z 82]

def insert at beginning(head, data):

def

new_node = Node(data)

new_node.next

return new_nod

insert at end(
new_node = Nod

new_node.next

= head
e # 4di head

head, data):

e(data)

= None

No. 11/ 28



Sel 22592 2 2AMd@sela (1333203) - [doee 2023 2ilcjelel by Milav Dabgar

# % [d-ss [dee uwidl sy
if head is None:

return new_node

# ocdl His Yl 219 s
temp = head
while temp.next:

temp = temp.next

A

# 9cdl HIsd 4dl His 1 s
temp.next = new node

return head

A2l 2ls: "o3ui1d: 4l I AHIPIN SR, Vid: YA AdId APIO S

Wed 3(1) OR [3 yei]
dl~oidl ([drss dlaz uadi [AlGa Hiudeld -l 1€l 41ui.

¥dIGi:

([@o16] [A-ss (@22 uaA1 Hiv22ld

1. g2l (21I3AIdHI, HeaH I, Vid)

2. [Sdlei (e13011dell, Heaial, vidail)
3. 2lgRid (25 HisH] Halisid)

4. 2018 (AissH IS i)

5. A4US[291 (IS S21 cleddl)

SIRIIAIM:
([G-ss [dae U2l
g2 NHEEE 2lddid 2liy HUS[29)

Hu2l 2ls: "Gz slel s 2Nl tedl”

yed 3(ci) OR [4 d)el]
Asd? [@-ss dlez i siie aumdl.

¥AdIGi:
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SIRAIAIH:

(11 - [2] - [3] - [4]

glue qeid

225U ©¢edl 1S NULL 4 6i€d uddi 4is- vig=2 52 ©

SIJE] Gledl AISHI Add 2lafd-] A4H[A 441 ©

vifdseld 21G-S [GiH 2isY[A21, ASYER 6152 ZRaH 2214

HIY2I Scdl 1S HI2 VI &-5(do1 gl [[01d] [d-ss (e ¥l g-a12id 244 [Sdlel
sis:

class Node:
def _ init_(self, data):
self.data = data

self.next = None

# 3 dHisqivll asar [A-ss (@2 ciHigd]
head = Node(1)
node2 = Node(2)
node3 = Node(3)

head.next = node2

node2.next = node3
node3.next = head # dd asﬂee oHId €

43 2ls: "Scdi uddid is"

yad 3(s) OR [7 ]el]

([G~ss clredl viwdlseldidl a1€] vAul. 2il~idl [d-ss dleHi §d dis d1eal Hi1241 HANRaH duil.

¥dIGL:
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vifd@seald

1. 225 ¥4 syl AHudlszel

2. siu4Ms w4

3. AAlGsel-Hi A-5 ssel-1(dal]

3 Adiseald

4. &2 264 (Agla1)

5. 215 HI2 AsTH- [de

4is a1e1d1 Hi2H|

HeliRyu:

213

count = 0 2l 213 s2i

temp = head 2 s2i

def count nodes(head):

count =

temp =

while t

0
head

emp:

count += 1

temp = temp.next

return

# Gelsel

count

# 413l dl 5 head [A-ss [dedl YUY Hisd vige s2 ©

= count_nodes (head)

total nodes

print(f£"sd IS {total_nodes}")

442 2ls: "orel IR uAi"

yed 4() [3 d1el]

cllaR 240 Hd G421 il quHeill s2i.

¥dIGi:
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glue dldlaR A

s21arisgel IS A4 AHAUIZS G4 S2I U S1H 52 ©

2194 sing[s2] o(n)

gMay-22l Y20

2l41 412 2 i1 S21d2 Al A4S S2I
SIRAIRAN:

Linear: [1] [2] [31 [4] [5] [6]

{ { { { { {
sHUIR As S

Binary: [1] [2] [3] [4] [5] [6]

l

\

Hel s

/ \

/ \
DR Guzdi aiol

[7]1 [8]

1

[7]1 [8]

443 2ls: "dl-luR oigf 3A, cligH2] A1¢] sIu”

yed 4(6l) [4 o]

[Ridseald A2 Hizdi ANRUH duil.

¥YAdIGL:

SI-JIIRAIH:

Gl1a43] a4

$Sd 125 S21 U2 SIH S ©
O(log n)

agy ¥led

Hi2l dies Selde

\ 4

dgdHA A4S 12141 e

(@92 d12 2dy s?i

Initial: [5, 3, 8, 1, 2]
Pass 1: [1, 3, 8, 5, 2] (min = 1 2idi, 5 g 2dy)
Pass 2: [1, 2, 8, 5, 3] (min = 2 2idi, 3 g 24u)
Pass 3: [1, 2, 3, 5, 8] (min = 3 2lig, 8 Al 2du)
Pass 4: [1, 2, 3, 5, 8] (min = 5 2ldi, % U2 8 %)
AIRYYH:
_ B-412S CHIRMHi dgldH
s =0 2l n-1 ¥l > NES RURY
s t=odintd Al@H-2 2l
\ \ . \
SISl el
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def selection sort(arr):

n = len(arr)

for i in range(n):

min_idx = i

# vi-RAIES viMI dgad lad-e eligl
for j in range(i+l, n):
if arr[j] < arr[min_idx]:

min_idx = j
# 2llddl dgdd A= vy dildd= 241d 2du s

arr[i], arr[min_idx] = arr[min_idx], arr[i]

42l gls: "aga eligl, uif>3eid ciedl”

ved 4(s) [7 Jel]

N\ €

412 2Andl dle2 4 cicid Ji2 Has dS Asdl SHHI dNisddl HI2I UIdad sis [dsaldl.
list1=[5,4,3,2,1,0]

¥AdIGi:

SIRIIRIINH:

Initial: [5, 4, 3, 2, 1, 0]

Pass 1: (4, 3, 2, 1, 0, 5]

Pass 2: [3, 2, 1, 0, 4, 5]

Pass 3: [2, 1, 0, 3, 4, 5]

Pass 4: [, o, 2, 3, 4, 5]

Pass 5: [0, 1, 2, 3, 4, 5]
sis:

def bubble sort(arr):

n = len(arr)

# olgl i vild¥2 uR 210 s
for i in range(n):
# Ocdl i ANy uédell % APy WU U ©
for j in range(0, n-i-1):
# % adui4 A= APl AlGH=2 sdi o

NI
I

2l @iy, di 2du s2
if arr[j] > arr[j+1]:
arr[j], arr[j+1] = arr[j+1], arr[j]

return arr

# gdye [de
listl = [5, 4, 3, 2, 1, 0]
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# [Gee Aié sdl
sorted list = bubble sort(listl)

# R [Sad s2q
print( "yies [dee:", sorted_list)

# wGeye: igs [dre: [0, 1, 2, 3, 4, 5]

H4u2l 2ls: "Hi2l ¢icd Gu "

Y2 4(41) OR [3 dei]

AiIR21 4l carval 241l [GlGe usizAl 24il221 ] 21€] H1i.

¥AdIGi:

QI

Ai(251 vi2d S214 AUiss sHHI (Vedl A2d| Gdadl) 2lisadi-] ulsa

SI-IIRAIN:

_

AilZa1 Hasa

1. cioid 18

2. [[dsenq aie
3. g2l die
RGN

. [sas wig
EVENT
ASsa wig

N o o b

if2a1

sHR234-6i%S

—

—

I

Ald-51 [R5

/ T

N N N c o ~c
GGid 12 ([Adsel aié g4 die

H e [sdis aié

sIG[221 g ASs i

Gi52 e

qu2 gls: "1R1 i2a] eligdid 10 614"

yed 4(6i) OR [4 de]

Insertion sort method i YHa2NIRaH duil.

¥YAdIGL:

SIRAIAIN:
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Initial: [5, 2, 4, 6, 1, 3]
Pass 1: [2, 5, 4, 6, 1, 3] (2 4 5 uédl ¥si)
Pass 2: [2, 4, 5, 6, 1, 3] (4 4 5 uddl ysi)
Pass 3: [2, 4, 5, 6, 1, 3] (6 uddal 2y Y2 ©)
Pass 4: [1, 2, 4, 5, 6, 3] (1 4 23dIdHi Ysi)
Pass 5: [1, 2, 3, 4, 5, 61 (3 4 2 usl ysi)
AIRYY:
Sl—> Aad-=2 suell des
j
a3 —» i=1eln1aydl ——»  key=arfi de s j=i-1de sl j>=02id arf]] > key? <
1> key 4 A1 yif32ld u2 ¥id
\ AY . \
SISl 6lRl:
def insertion_sort(arr):

443 2

Y-

412 vidl dlee 4 [Ridseld ai2 Has ds Aedl sHHI dlisddl HI24l Ui sis [dsaildi.

for i in range(l, len(arr)):
key = arr[i]
j=1i-1
# key s2di Miel dilaH-24 dis uifd3e
while j >= 0 and arr[j] > key:
arr[j + 1] = arr[j]

j-=1

arr[j + 1] = key

S: "sIS dl, 1Y sHHi ysI"

4(s) OR [7 de1]

AY

list1=[6,3,25,8,-1,55,0]

I4 AP WAS

*dIG:

SIRJIRAIN:
Initial: [6, 3, 25, 8, -1, 55, 0]

Pass 1: [-1, 3, 25, 8, 6, 55, 0] (min = -1 2idi, 6 & ]y)
pass 2: [-1, 0, 25, 8, 6, 55, 3] (min = 0 2li&l, 3 g 2dy)
pPass 3: [-1, 0, 3, 8, 6, 55, 25] (min = 3 2ldi, 25 Al 4y)
Pass 4: [-1, 0, 3, 6, 8, 55, 25] (min = 6 2ligl, 8 g dy)
Pass 5: [-1, 0, 3, 6, 8, 55, 25] (min = 8 28, yddel ¥l U )
Pass 6: [-1, 0, 3, 6, 8, 25, 55] (min = 25 2idi, 55 A2 24du)
\

sis:
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def selection sort(arr):

n = len(arr)

for i in range(n):
# GliSHI A-Rdies M dgdd AAlGH-=2 2ligl

min_idx

i

for j in range(i+l, n):

if arr[j] < arr[min_idx]:

min_idx = j

# ellddl dgdd A= Yy dlaH2 1Y dy s?l

arr[i], arr[min_idx] = arr[min_idx], arr[i]

return arr

# gd4ye [dee

listl = [6, 3, 25,

# [dee 22 sedl

8, -1, 55, 0]

sorted list = selection_ sort(listl)

# Rsce [Sad sq

print("eﬂﬁslaeez", sorted_list)
# Geye: igs [dee: [-1, 0, 3, 6, 8, 25, 55]

HH2 gls: "HIIHi AIq eliel, A1 Ysi"

yed 5(H) [3 djel]

Tree data structure 4 @dIdl 412 HIUd Ugi-] ca1vAl H1ul.

1. Forest
2. Root node
3. Leaf node

¥dIGL:

ye

Forest

Root Node

Leaf Node

SIRAIAIH:

5T
HE21-AE! ZIAIHT 2y (A1 dd sig wisiel Heil)

gldi fiell GURHI is B sief U2 i, B2/l ciel 6l isa GdR ©
IR

A IS ¥4 51 Rics 42l (2141 d[O 41ddl 2f4d Ais)
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Forest: Treel Tree?2 Tree3
/ \ / \ |
/ \ / \ |

Root: [R]

Leaf: [A] -» [B] - [L] - [L]
sig [Rics 42l

443 Zls: "sieeHi gl 32, 3220 oig 213, dls o1g yR"

M2 5(ci) [4 dyel]
78,58,82,15,66,80,99 HI2 Binary search tree €IRi i d tree Hi24 In-order traversal @uil.

¥AdIGi:

Gl1g43] A4 2):

Ry [Gf32 su

1 78 Al SIGI AGHZ] U2 SIA
2 58 Al SIGiI AG1Z] UR A
3 15 4 [df332 s?l

4 58 A [d[>32 s

5 66 - [a[32 52

6 78 4 [df332 s?l

7 82 I SIGH A6i2] UR M
8 80 A (a2 s

9 82 A (a2 s

10 99 4 [df332 sl
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gd4-Bis? 2lddid Rs¢e: 15, 58, 66, 78, 80, 82, 99

4u?l gls: "sigj, 32, 3HL]"

yed 5(s) [7 Jel]

A1 ANd AHiueld HIZ2 HaAIRaH @uil:
q. Binary Tree Hi is €1uid s2dI
2. Binary Tree Hiail dis sledl 412

¥dIGL:

g4 AHPINRyH:

I root 4 A4 is u2 d2 2

213 I S21 2412l i His cid1d] 2] root NULL &7

dad 1Sz 2ladiadi Gualiol ye viidl vilF3eid ug His
53 uif3eld el GHRl

AI—>

[Scileld icliRux:

Q3

Red T

S g Sas) (Sdlz s2qi1 HisH] ¥oa1d : NN
A [Sdle s2qidi Hisd eligl  ——» iell Gisi el Hisd ——» . SR e — Gisi aell is4 (Sdle
Gis| wHell -isH s

class Node:
def init (self, data):
self.data = data
self.left = None
self.right = None

# Binary Tree Hi geid
def insert(root, data):
if root is None:

return Node(data)

# dad 1S 219ddall vidl yifEad enud
queue = []

queue.append (root)

while queue:

temp = queue.pop(0)

if temp.left is None:
temp.left = Node(data)
break

else:
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queue.append (temp.left)

if temp.right is None:
temp.right = Node(data)
break

else:
queue.append (temp.right)

return root

# Binary Tree Hiel [Scilel
def delete node(root, key):
if root is None:

return None

if root.left is None and root.right is None:
if root.data == key:
return None
else:

return root

# [Sdle sl disd eliel
key node = None

# 992l Hisd 2l
last = None

parent = None

# dad ¥S2 21udid
queue = []
queue.append (root)

while queue:

temp = queue.pop(0)

if temp.data == key:
key node = temp

if temp.left:
parent = temp
queue.append (temp.left)
last = temp.left

if temp.right:
parent = temp
queue.append(temp.right)
last = temp.right

if key node:
# 9dadl Hisdl S2l Ald GiEd]

key_node.data = last.data

# 99241 disd [Sdle s2i
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if parent.right == last:
parent.right = None
else:

parent.left = None

return root

H4u2l 2ls: "wid] @R GY2I, sledld slel”

Y 5(44) OR [3 dei]

Tree data structure 4 ddIdi 1 Ad ugidl carval H1ui.

1. In-degree
2. Out-degree
3. Depth
FUIGH:
ye EITI]
In-degree HisHi AH1ad] ALl 2wl (2T YRS His HI2 (32 [[all) éH21l 1 ¢l ©)
Out-degree AisHiell aie1R sl il 2l (HisHI RiegA] aivi)
Depth 322l His el vl dotlg (uiami Al 2ivi)
SIRIRAIN:

A (32, SW 0)

/ \
/ \
B C (Sw 1)
/ \ \
D E F (3@ 2)

dis In-degree Out-degree
A 0 2
B 1 2
C 1 1
D 1 0
E 1 0
F 1 0

4u2 2ls: "dH s1G2d U2, G2 5IG2 [RicsH, Stel 51621 ivlal giM 32"
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yed 5(ci) OR [4 d)el]

13 alidal Binary tree 412 Preorder and postorder traversal @uii.

clig43 2l:
100
/ \
/ \
20 200
/ A\ / A\

SdIGH:
2ladd SH
Preorder 32, Sloj, ¥HL|
Postorder SIoj, ¥HE], 32

vlaise [Gasyudigserd:

Rasc2
100, 20, 10, 30, 200, 150, 300

10, 30, 20, 150, 300, 200, 100

100

100 [d[32 s?i

SIGH AGIZ] UR 1A

20 [a>32 s?i

10 [A>32 s2i
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v

30 [a[32 szl

|

FHEII HGIZ] UR BIAI

|

200 [af32 s?i

|

150 [d[32 s2i

|

300 (a2 s2i

vleeiisR [Gasyuidigseld:

100

|

SIGH MGHZ] UR A

|

10 (a2 s2i

|

30 (a2 szl
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l

20 (a2 szl

|

FHRIN HHZ] U2 w14

|

150 (a2 s2i

|

300 [af352 s?i

|

200 (a2 szi

|

100 (a2 s2i

Hu2l gls:
o YlAiS2: "32 uddl, ussl Glinsi”

o YIS "allns] uddl, ussl 32"

yed 5(s) OR [7 d)ei]

Binary Search Tree 23dI H124i ul2l sis [dsaidl.
SdIGI:

SIRAIAIH:
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b 30

32 —50G4I—» 50 —30GHA—» 50

70 Gii—» 50

30

class Node:
def init (self, key):
self.key = key
self.left = None
self.right = None

def insert(root, key):
# o 2l viidl ¢id, di ddi HiS JIel A
if root is None:

return Node(key)

# A=, M [l A
if key < root.key:

root.left = insert(root.left, key)
else:

root.right = insert(root.right, key)

# VHERIA IS Uig22 YISl A

return root

def inorder(root):
if root:
inorder (root.left)
print(root.key, end=" ")

inorder(root.right)

def preorder(root):
if root:
print (root.key, end=" ")
preorder (root.left)

preorder (root.right)

def postorder(root):
if root:
postorder(root.left)
postorder (root.right)

print (root.key, end=" ")

# 222 Higdl YA

def main():
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# vl dil[dH2a g BST Gi4Idi: 50, 30, 20, 40, 70, 60, 80
root = None
elements = [50, 30, 20, 40, 70, 60, 80]

for element in elements:

root = insert(root, element)

# 29dc [ie s?

print ("g44iS2 219did: ", end="")
inorder(root)

print ("\nylis2 2lgdd: ", end="")
preorder (root)

print("\nyieeAiS2 219dfd: ", end="")

postorder (root)

# JiAM AdId

main()
Gelsrel AHIG2y2:

g4AIS2 2ldaid: 20 30 40 50 60 70 80
UlaAiS2 2192id: 50 30 20 40 70 60 80
YizediS2 2193d: 20 40 30 60 80 70 50

442 2ls: "did1 SIci, Hial ¥HEl"
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