Seat No. / Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering — SEMESTER - 3 (NEW) — EXAMINATION — Summer-2025

Subject Code: 1333203 Date: 15-05-2025
Subject Name: Data Structure and Application

Time: 02:30 PM TO 05:00 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) Define Big - O Notation, Big Omega Notation, Big Theta Notation. 03

gl (4) cAlvAIRd 820 (a1 ] ofleQlel, (a1 WAL ofleQlel, (a1 eflel o3
o{122lel.

(b) Define Set. Write various operations that can be performed on Set. 04

(6) A2 AR 5] A2 UR 53] s ddl (aldy w1uRLlell dull. oY

(c) Write a Python class to represent a Cricketer. The class contains the name 07
of the cricketer, team name and run as the data members. The member
functions are as follows: to initialize the data members, to set run and
display run.

(5) (552Ul uldellel 561 Gu). sAld Ui (55220 o1l ElHs] ol1H W 09
321 Y] d33 eloll qH1dL Al B. setly sl {1 Yosoi B:3el
YR\ SAZIARILA 5L, el AR Sl 3el ¢l (SUQ 57

OR

(c) Design a student class for reading and displaying the student information, 07
the getinfo() and displayInfo() methods will be used respectively. Where
getinfo() will be a private method.

() [(agiellell Hilfedl diudl w1 velld sal vl [Qaell saidefl ustl 09
52\, ¥ai s getinfo() s displayInfo() Ue, (dadlell GUALIL 5AIM]

12l ot getinfo() wiyde e (d sQl.

Q.2 (a) Differentiate between Stack and Queue. 03
Usl2 (3) ws¥a Y dR dsldd 2. 03
(b) Define recursion. Explain with example. 04

(04) 5ol cUALRIA 521 GeleQL U 18 YHoxldl. 0¥

(c) Consider the size of the stack as 5. Apply the following operation on stack 07
and show status and top pointer after each operation.
Push a,b,c
Pop

(5) 51l AULSH 5 dLd el €l 225 UR o[ Aef] 51U1R] @19] 53] 24 09
€35 ATURlel Uefl 222 el 21U UlgedR tdildil.

OR
Q.2 (a) Listapplications of Stack and Queue. 03
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Convert following algebraic expression into postfix notation using Stack
i) (@*b)*(c™d(d+e)-f)
ii) a-b/(c*d/e)
5ol GUALIL 53 oflAstl Al 522U U255 <AlRRleAui seaé 52
i) (@*b)*(c"d(d+e)-f)
ii) a-b/(c*d/e)
Develop a program to implement a queue using a list that performs
following operations: enqueue, dequeue.
qleel GUALIL 530 YA WHEH] Y5l Hie WS WIAM SAdIY 52U %
of1Aef] 511131 52 B:
enqueue, dequeue.
List types of linked lists. Give graphical representation of each type.
(A5 (el UsIRetl [ delldl. €35 USIRe] ALS5E 91 WU
Write an algorithm to search a given node in a singly link list.
[Riaidl ([dslaremi 1 «lls lltal Hi2 W8 WL RYH dull.
Implement program to perform following operation on singly linked list:
1)Insert a node at the beginning of a singly linked list.
2)Delete a node from the beginning of a singly linked list.
[Riaidl (A5 (@2 U uR «flAefl s1H1R] sdL HIS WA Medl 2Hd 20
DRidIE] (A5 (@R ofl Qe ldHi «lS eluld 530
2)[Ro1] (6 [Greedl 218l «lS $1&] ol 1wl
OR
Differentiate between circular linked list and singly linked list.
ALER (A5 (G2 e [ord) (G5 (e a2 dslad s3.
Explain three applications of linked list in brief.
AleHui (s (@ YRl A1 A e duel YUl
Implement a program to create and display circular linked lists.
UKER (G5 (@ A wtlddl e UelRld Sdl HIS As WA Sddly
5.
Write a program for Selection Sort Method.
Riaselel T2 Ueg(clotl YA Guil.
Apply Insertion sort to following data to arrange them in ascending order.
2515352030510
o{1Astl 321 USclL SHUI ANsddl HIZ Bo12lst HIE |19] 5.
2515352030510
Implement a python program to search a particular element from a list
using Linear Search.
el uAell GuALL 530 [@euiell ALssU ded ledl HIR Ul
YA Mol 1HE 52,
OR
Write a program of Insertion Sort Method.
o212lel U1 Usg,(dAstl U1AIH Gud).
Apply Quick Sort to the following data and arrange them in the proper
manner.
5618291015713
of{|Aeil 3219 5[cs AT @19] 521 el AHa A1y 31d 216l
5618291015713
Implement Merge sort algorithm.
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Write Short note on: Applications of Tree.
sl ollt qull: el 391e a1 2).
Explain different Tree Traversal Methods.
(cllcy &) 2lad Ueg [dud] AHomdl.
Write a menu driven program to perform the following operation on
Binary Search Tree: Create a BST.
W1e3] AU 21 UR «{1Asfl 511013) 2L HI2 Aof BULEA WA qudl:
BST &) tielldatl Y12 o] WIALH .

OR
Define and give examples : Strict Binary Tree and Complete Binary Tree.
A UALRIA 5] wA GeleWA UL Rese el 2l 1 sndle
w1yeld] 2.
Explain basic terminology of Binary Tree : Level number, Degree, In-
degree , Out-degree , Leaf Node.
W18a3] 2lell Yed RNl yHodl : Add «{odR, [SAL, oei-(SAl,
2G-S, dls ils.
Write a menu driven program to perform the following operation on
Binary Search Tree: Insert an element in BST.

w1813 AU 21 UR o1 Aefl 5110R] 5L HI2 Aef AAULE WA Quil:
BST 135 A[aee ¢lwd s31.
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