Enrollment No./Seat No.:

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA IN ENGINEERING - SEMESTER - IIl EXAMINATION - WINTER 2025

Subject Code: DI103016031 Date: 08-12-2025
Subject Name: Data Structures with Python

Time: 10:30 AM TO 01:00 PM Total Marks: 70
Instructions:

1. Attempt all questions.

2. Make Suitable assumptions wherever necessary.

3. Figures to the right indicate full marks.

4. Use of simple calculators and non-programmable scientific calculators are permitted.
5. English version is authentic.

Marks
Q.1 (a) Find the in-degree and out-degree of the given nodes from the following tree: 03
AB, UK, W, L
N
(1) oMot &) ofl 2410 ol HiL Pai-S12N 24l 241G2-S12 N, 03
A,B,U K, W, L
& @
-
CR:
(b) List out different types Data Structures. Explain each with suitable example. 04
(o) QR4 usRd 321 225udll 2A1€] GiatId). €250 219> GEIsCI 118 AHXA). oY
(¢©) Define: a) Polymorphism b) Abstraction. 07

Write a python program to create a base class Animal with a method make_sound()
that prints "Some generic sound". Create subclasses Dog and Cat that override
make_sound() to print "Bark" and "Meow" respectively. Instantiate each class and
call make_sound() to demonstrate method overriding.
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Q.2

Q3

(8) uvauiRid sA: a) NAIAIEx3H b) RAo2saUal.
Yielal U121 @Uil % AS 61% SHII Animal ciolld, ¥ AS HS make sound()
gl % "Some generic sound" MNoe S ARGIIE Dog al Cat ol 1Hofl AGiISHIA
Glalld], ¥ make sound() H1Sal AHIYRILS S2 ol SRz "Bark" il "Meow"
Moe s2. €35 SAIAall AoXse calld]l ol make_sound() STd SA K| HeS
ARSI eQTgdIHi 419

OR

() Define: Inheritance. List out types of it. Explain Multiple and Hierarchical inheritance
with suitable example.

(8) cuvaIRia s3): goisloeoi. doll UsIR ofl A1E] A, 203U BEIsEI 2419 HICeud
golslRecd 10l 81RRISSH HolsReoA AH¥Al.

(a) Differentiate: Simple Queue vs Circular Queue.
(1) asiad s2: Rarud Y vs ASAUAR Y,
(b) Define: Queue. Write and Explain Insert algorithm of Simple Queue.

(c1) AuU1Rdt $21:5Y [RIAUE §Y UR Joue 2IUR2Acl HI2 ACNRUH Gl 2Hdl
AH9d].

(¢) Perform following operations on given expression:
5+2)*3+24/(6+3%2%3)+5
I) Convert infix expression to postfix expression using stack.
IT) Evaluate that postfix expression using stack.

(8) 210d A1s201 U2 ol Aail 21U SA:
(5+2)*3+24/(6+3%2%3)+5
I) 2250l BU1al s3lal (o551 AS5VRIcial 1RSS5 ASAMRIciH] Soue SR,
IT) 22501l BUI2I s3lal d UlRelssA 2dls:weld (Saa N4,

OR
(@) List out and explain applications of Queue.
(21) s34 0f) ArcllB2iot ofl A1€] Glotid] 24 A3,
(b) Define: Circular Queue. Explain Concept of Circular Queue with example.
(e1) carvaiRia s:usER 52, 2AYER 52 ofl SoALe BElgl A1 A,

(©) Define: Stack. Write and Explain following algorithms.
I) An algorithm to convert infix expression to postfix expression using stack.
IT) Push algorithm of stack.

(8) cunaIRid s 22s. oflAcil AN PUIA AUl el 234,

1) 22501l BUR12l s3lal €foss2 ASsAYRIclal Yl22($524 ASAVRAGIH] Sodie Sl HIS
ACNRYA.

1) 2280l Y1 ACNRYA.
(a) Explain asymptotic notation with its types.
(1) ARR2Ies ol2cial Aol USIA A1 AHM).

(b) Define: Constructor. Explain parameterized constructor with suitable example.
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Q4

(1)
(c)

(s)

(a)
(1)
(b)
(c1)
(©)

(s)

(1)
(b)

(1)

(c)

(s)

(a)
(1)
(b)

(o1)

QU1 52 S022522. URIHI2AYXHS S02252201 19 BelgRl A18 2Hd],

Write an algorithm for selection sort. Give the trace to sort following numbers using
selection sort method.

38, 25, 64, 88, 55, 72,98, 11

RAASA AT HI2 AENRUH dUil. [RASRI0l 2018 Ugldall BUlldl s3lal of |l
ciofRlal 2ATE $AUI HIZ A A,

38, 25, 64, 88, 55, 72, 98, 11
OR
Explain any three array operations with suitable example.
il SlgURI 2RI AATURRIclol A19Y BEIGRRI A1 AH¥d].
Define: Class method. Explain use of class method with suitable example.
QIR SA:5E IR HYS. SHIA AYS ofl GUAIA U1oY BEIGRI 418 AH¥Id].

Write an algorithm for bubble sort. Give the trace to sort following numbers using
bubble sort method.

38, 25, 64, 88, 55, 72, 98, 11

ooid ATE HI2 ANRYUH dUl. slaid ATe Ugldoll GUR2l s3al of IR el aiciRal
AT S HI2 224 A1,

38, 25, 64, 88, 55, 72, 98, 11
Write merge sort algorithm.

Hof AT ANRUH duil.

Consider the list 11 = [18,25,35,45,55,68,81,91,98,100]. Search 81 from this list with
the help of binary search and state required number of iterations.

(Giee 11 = [18,25,35,45,55,68,81,91,98,100] ol £2410131i Al Giiuotd] 2] ofl HEER] I
(G2e 3iel] 81 AU Aol g2lal ofl A1URAYS AUyl FRIId].

Define: Linked List. Write and explain following algorithms.
I) Insert a new node at the End in a singly linked list.
IT) Delete first node from a singly linked list.

1w I[Dd $:[ESS (2. oflAall AN R4 AUl Hal AHnd].
DR (dss (A2 i idai oid] oIS EIVA SA1 HiZoll AN e,
R21d (dss (G2 digll ygdl alsa ([sdle sal diall ACNRYUA.

OR
Differentiate: Linear Search vs Binary Search.
dsidd 2111 dlofl22 212 vs i1Riaid] A42.

Give the trace to sort following numbers using insertion sort method.
66, 39, 35,19, 57, 27, 20

goA28U01 ATE Ugldofl GU1al s3lal ofldotl aiciRAal AT 241 HI2 24 A1,
66, 39, 35,19,57, 27,20
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(¢) List out types of linked list. Write and explain following algorithms. 07
I) Insert a new node in the beginning of the singly linked list.
IT) Delete the last node from a singly linked list.

(8) (diss (@Rect usRlel 24 clalid).ofl el AN REIFA AVl 40} A0, 09
D) RIaid] (dss (G2 ol A3AIAHI old] ollS EIVA AT HIZall AN RUA.
1) Rard] (diss (@ digll dal ollsal (Sdle sAl HiZoll AN R,

Q.5 (a) Traverse the nodes of following tree in pre-order, in-order and post-order. 03
(1)
F_)/HAH“ =
| fc
\ B sty
(D \I/m
g \/_‘\ \_\f'“
l:‘~§./'. ;‘,le& K_..:J
T !
(x) L)
Of
(1) oAl & ol ollsal MAER, JoizNE2 240l WeASE2 i 2145 53, 03
-(.PITI_“-\
:\\"-jx"‘m o
@& @
&  F
N) (B E
D L Ll
& ©
@
(b) Explain Doubly Linked List with its advantages and disadvantages. 04
(c1) saifdi (Goss [Ge o A4 240l dotl SIRIEI 10 oS 10t FLIIA), oY
(¢©) Describe: Binary Search Tree. Construct the Binary Search Tree using following 07

data. Show each steps.
32,45,12,11, 13,92, 78, 66, 17, 70, 98, 108.

(8) gulot A Gligfotd] 210 &) . oflDotl B2lall GUAol s7)al Gligford] 2420 & Gioticl). €25 09

22 oiddl.
32,45,12,11, 13, 92, 78, 66, 17, 70, 98, 108.
OR
(a) Define following terms: 03
I) Binary Tree
II) Internal Node
IIT) Path
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(1) oflDatl A€ @UVAIRIA SA:

(b)
(o)
(c)

(s)

I) 6ilgfoi?] &)
IT) goeRald alls
1) UIe

Differentiate: Singly Linked List vs Circular Linked List.
daslad s20: RAardl (dss (Ge vs AsaR (Ass [GRe.

Define: Completer binary tree. Write and explain following algorithms
I) an algorithm to Insert a new node in binary search tree.
IT) In-order traversal algorithm in binary search tree.

IV Rd sA:5uUA2 clgfoi?] 2. oflRotl ANRUIA AUl Al A4,

1) cligotd] 24 2l ol olls U S0l AN RYUH
1) Gl1got?] 24 211 ot 2152 219id ofl AN RUH

*kk
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