Enrollment No./Seat No.:

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA IN ENGINEERING - SEMESTER - III EXAMINATION - SUMMER 2026

Subject Code: D103000021 Date: 14-05-2026
Subject Name: Data Structures

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 Algorithm. List out characteristics of algorithm. 03
(1) Algorithm of] €1u11 W), Algorithm oil characteristics Giuil. 03
(b) Explain Primitive and non-primitive types of data structures. 04
(o) W&y 2401 oNot-Ualéld UsRell data structures 23HeAd], o
(¢©) Explain Binary search method with suitable example. Write down Binary search 07
algorithm for searching an element in array.
(8) cligfoid] 2420 Reus Aoy Gelsll A1 Aond). 12 Hiell AlANoe MUl HI2 of) 09
Gl1gfol?] 212 algorithm A1,
OR
(¢) Define array. Explain row major and column major array with the help of an 07
example.
(S) Array ofl curvail 24101, Gelgreioll Heeel A A2 2Aal SidH Ao 2 A4, 09
Q.2 (a) Define Stack. Write an algorithm to push an element into the stack. 03
(1) Stack ofl c2iruail 24101, Stack #i element push SAUd| HI2 ofl algorithm AU, 03
(b) Convert the following infix expression into postfix expression: 04
A*(B+D)/E-F*(G+H/K)
(¢1) oflJotil infix expression ol postfix expression i 3Ulic? S3U: oy
A*(B+D)/E-F*(G+H/K)

(©)  Write applications of stack. Explain recursion with the help of an example. 07
(8) Stack ofl applications Guil. Recursion o £1Wd] A1) & Ao, 09
OR
(@)  Write an algorithm to delete an element from simple queue. 03
(1) Simple queue Hi®fl element delete SAUC| 312 of) algorithm AL, 03
(b) Differentiate between Simple Queue and Circular Queue. 04
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Q.3

Q.4

(c1) Simple Queue and Circular Queue 4R ofl dsldd dul.

(¢) Consider maximum size of stack is 5. Perform following operation on stack and show
the status of stack and top pointer after each operation.

PUSH A, PUSH B, PUSH C, PUSH D, POP, PUSH E, PUSH F, POP, POP, PUSH
G.

(8) Stack ofl maximum size 5 Adl. 225 U2 oflAofl s1312(13] S Al €35 DUt U]
22S Val 2IU Ulgoerdl] Fdl@ exlnd).

PUSH A, PUSH B, PUSH C, PUSH D, POP, PUSH E, PUSH F, POP, POP, PUSH
G.

(a) Define Linked list. Draw a singly linked list for given elements: 25, 10, 4, 20.

(1) Linked list ofl caiiv41 2414). 2401 321 312 Linked list £1): 25, 10, 4, 20.
(b) Give difference between singly linked list and doubly linked list.

(o) Singly linked list and Doubly linked list 923 ol dsidd Auil.

(¢) Develop an algorithm to insert a new node in sorted linked list.

(S) Sorted linked list #i oidl ollS EIVIE 241 H12 of) algorithm ([As414l).
OR

(a) List out applications of Linked List.

(1) Linked List ofl applications ciuil.

(b) Explain the concept of Circular linked list with example.

(¢1) Circular linked list of) concept BEIBRI A U] A4,

(©) Develop an algorithm to insert a new node at the end of singly linked list.

(S) Singly Linked list of| 2id #i oi<ll ol £1UIA S241 HI2 ol algorithm ([ASA 4.

(a) Define following terms of Tree Data structure.
1) Complete binary tree ii) Root node iii) out-degree

(1) oflAotl & Data structure aii 2321 ofl AIVAI 241N
i) Yol cligfoi?] &l i) 2 olls iii) 24182 (Sl

(b) Explain various types of graphs.
(1) 2115 ol QQRY USR AN,

()  Generate Binary Search tree for the following data:
45(root node),65,35,70,10,42,40,44,41,55
Write In-Order, Pre-Order, and Post-Order tree traversals for that given tree.

(s) 210ai B2l #i2 Binary search tree Glof1d.
45(root node),65,35,70,10,42,40,44,41,55
In-order, Pre-order, Post-order traversals 211¢1.

OR
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Q.5

(a) Define following terms of Graph Data structure.
1) Vertex ii) Edge iii) Path

(1) oflRdtl 215 Data structure ofi 232 of] c4IU41 241
1) Vertex ii) Edge iii) Path

(b) Explain inorder and preorder tree traversal with example.

(c1) gfor 2062 210 M) 20182 traversal Gelg1 A1) A24onq).

(©) Explain deletion of a node from binary search tree with an example.
(8) ongordl 2130 &) atiefl ols S)clle s2alq] Belgril A1l 2,
(a) Define Sorting. List out various sorting techniques.

(1) Sorting ofl <uv41 A1) Sorting techniques of] 241€] Glaiidl.

(b) Explain radix sort with the help of example.

(c1) Geigrel 241] radix sort 239,

(¢)  Give the trace of following numbers in ascending order using bubble sort.
65,32,57,43,99,11,23

(8) Bubble sort ol GUN2I 53 oflAail oiGiA A USAI SHHI T2 S2.
65,32,57,43,99,11,23

OR
(a) Define Hashing. List various hashing techniques.
(1) Hashing ofl <11u=11 24141, Hashing techniques ofl A1€] tialld],

(b) Develop an algorithm for merge sort.

(61) Merge sort 312 ofl algorithm [Qs24140.

(©)  Give the trace of following numbers in ascending order using Selection sort.
15,10,45,30,25,20,35

(8) Selection sort oll GUNoI 53 ofldail oiGiA A USAl SHHI A S3.
15,10,45,30,25,20,35
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