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

Subject Code: 3330704 Date: 06-12-2025
Subject Name: Data Structure

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 programmable & Communication aids are strictly prohibited.
5. Use of only simple calculator is permitted in Mathematics.

6. English version is authentic.

Marks
Q.1 Answer any seven out of ten. E1H1¢f] SIURI 2A1doll U161 A, 14

(1) Define Data Structure. List types of data structures.

(2.) Be1 2252 ofl casvayl 410N, B2l 2252 ofl USIA RN,
(2) Define time complexity and space complexity.

(R) 213 5131Q(E42) 240 202 5120A(542) ofl caarvyl 241,
(3) Explain: (1) stremp( ) (2) strlen( ).

(3.) A32091:(1) stremp( ) (2) strlen( ).

(4) Define linked list. List types of linked lists.

(%.) Linked list ofl c41u241 241, Linked list ofl MSI2) @114,
(5) Differentiate singly and circular linked list.

(U.) Singly and circular linked list 423 d§idd AH4).

(6) Define: (a) Node (b) Edge (c) Root.

(S.) <irvir 241): (a) Node (b) Edge (¢) Root.

(7)  Define Binary Search Tree.

(9.) Binary Search Tree ofl ciiv=u1 2414,

(8) What is collision in hashing?

(¢.) Hashing Hi S1{G%sal 2124 gj?

(9) Define stack. State applications of stack.

(€.) Stack ofl casrv=yl 241U 2401 Stack ofl GUA2N 114,
(10) Define Big-O notation.

(10.) Big-0 oli2giaial caiviIRid 53,
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Q.2

Q.3

(a)  What is complete binary tree? Draw an example for complete binary tree.

(1) Complete binary tree Q) 8?2 doll HI2 Vs Gelgrel €13 odid).
OR

(a) Define tree traversal. List the applications of tree traversal.
(1) Tree 21927d ofl LA 241U, Tree 219d ofl GUN2N @I,
(b) Define queue. Explain array representation of queue.

(1) Queue ofl caiIvu1 241 243 Queue of) N2 2341l 2AA).
OR

(b) Differentiate between linear and non-linear data structures.
(1) (a5 2491 allal-[AIG112 B2l 225U Yol dsidd A,

()  Explain how strings are represented in memory with an example.

(8) Geigrel 2119 Al 3 R2or Aaid] #i 31 A 255 &1 B,
OR

(©)  Write an algorithm to convert all lowercase letters of a string to uppercase.
(8) 3291 il vitil lowercase 2421191 uppercase #i 3UidRd 21 Hi2 AN RUH AL,
(d) Write and explain PUSH operation algorithm of a stack with example.

(S) Gelgel 2119 stack ofl PUSH 2A1URRI01 HI2 ACNRUH ¢ull 240 AH1d).
OR

(d) Convert the following infix expression to postfix and explain the process:
(A+B)*(C-D).

(S) o3 2410d infix Ais2V2Ual o postfix Hi 3UicRcl 5 A UlBU1 A3
(A +B) * (C - D).

(a) Write an algorithm for POP operation in stack.

(1) Stack i POP 201U¥2Icl #12 AN P duil.
OR

(a) Explain recursion with an example.
(1) Gelsrer 2419 Recursion AH94).
(b) Define pointer and explain its use in linked list.

(@) Yigoer ofl vl 2410 244l linked list #i doll GUAN1 241,
OR

(b) Differentiate between static and dynamic memory allocation.
(c1) 2fes 210 siuAMs An) AdB2As 4ol dsidd AH4nd).

(©)  Write an algorithm to insert a node at the beginning of singly linked list.
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Q.4

Q.5

(8) Singly linked list #1i 2341d24i o1d) oS o6& S Hie AENRUH @Ul.
OR

(©)  Write an algorithm to insert a new node in doubly linked list.
(8) Doubly linked list #i o) olls oA 241 Hie ANRUH AUl
(d) Write and explain an algorithm to insert a node into a binary search tree.

(S) Binary Search Tree i olls B340l ACNRUH AU 240 AHend).
OR

(d) Write and explain an algorithm to search an element in a binary search tree.
(S) Binary Search Tree #i SI¢f A(ANo2 AUl HNRUH AUl A A,
(a) Define sorting and list any four sorting algorithms.

(1) 201181 ofl cutval 241 240l STl AU1R 20121 AN RaaHol 1€l @ull.
OR

(a) Explain Merge Sort conceptually.
(1) Merge Sort 24end.
(b) Explain any one collision resolution technique with example.

(c1) Geigaei 2119 SIS S)(Cxs0t R RYRI0H 25[01s 2AA,
OR

(b) Explain working of hash table with a suitable example.

(c1) 2oy Gelgwr 2118 321 20id of S12f 242114,

()  Write and explain Quick Sort algorithm with a partitioning example.
(8) uilk2ifGior Gergrel 2119 (Bus 2A1E ANRUH @vil Hal A1),

() Create a Binary Search Tree for the keys 25, 45, 12, 18, 65, 35, 58, 8 and write the
Preorder and Postorder traversal sequences.

(1) 25,45, 12, 18, 65, 35, 58, 8 IS Binary Search Tree ool ] Hal dofl Preorder 2Hal
Postorder 2141d s Auil.

(b)  Write algorithms for insert (enqueue) and delete (dequeue) operations in queue.
(01) Queue #i o2& 2101 B2 2ATURRICA HIZ ANRUH AUl

(¢)  Explain the concept of circular linked list with neat diagram.

(8) 2115/ 211 circular linked list ol V16 2421914,

(d) Explain row-major and column-major order representation of array with example.

(s) Geiser 2418 2] row-major 24l column-major 2415 representation 211,

*kk

Page 3 of 3

ok 3

04
(o3
04

ok 3

04
(o3
03

03

03
o3
04

ok 3

04
(o3
07
09

04

04
(o3
03
o3
03



