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GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering — SEMESTER - 3 (NEW) - EXAMINATION - Winter-2023

Subject Code: 4330704 Date: 20-01-2024
Subject Name: Data Structures And Algorithms
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 programmable & Communication aids are strictly prohibited.

5. Use of non-programmable scientific calculator is permitted.

6.  English version is authentic.

Marks

Q.1 (a) Define Time complexity, Space complexity and Big-Oh notation. 03
sl () 2lou siudegldl, Wy sludel el e (o1-le culd 2. 03

(b) Develop a C program to concatenate two strings into third one. 04

() A R AlowsHi 1sal Hidsil ¢ WA el ld). oY

(©  Explain Binary search method of an array with suitable example. Write down 07
Binary search algorithm.

(5) Array il 6llo«3] qd NS AU Gelesl UL yHMd) Wioa]l A 09

AETRYH ull,
OR
(©  List out different string operations. Explain any two string operations using 07
algorithm.

(5) [dlay (2ol wWlueletell ULl welldl. s1oURl A (231 AUl 09
W[ REMAL GUALL &l Huexdl.

Q.2 (a) Define stack. Write characteristics of stack. 03
Usl2 () WS AALRIA 5. sl dletf@sd i) du). 03
(b)  Evaluate (4+9) * (3+6) using stack. 04
(W) wS5ell GUALL 53 (4+9)*(3+6) HRUIS<1 52 oY
()  Write an algorithm on Push and POP operations of the Stack. 07
(5) ¥Sell PUSH ol POP H{1UR21e U AL [ReM qudl. 09
OR
Q.2 (a) Define Queue. How to Insert and Delete an elements in Queue. 03
Us2 () Queue AUILALR 52). Queue Hi 58 I A [EH2U A B2 w4 (Sefle s2al. 03
(b)  Convert following infix expression into postfix expression. 04
a*(c+d)+(b+e)*f
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o{lAsil infix WS5UY /U1 ol postfix LUt Hi wUidRd 5.

a*(c+d)+(b+e)*f

Develop a C program that finds Greatest Common Divisor(GCD) of given two
numbers using recursion.

Recursion il GUALIL 53a A UE & Jud 1)) A2 SlHel [SALBHR(GCD)
2Aledl ¢ ulaulH dudl,

Differentiate between Array and Linked list.

Array ¥l Linked list 451l d§lad w4 [U).

Explain Dynamic memory allocation (DMA).

SIEa (1S AHL] AG1521e1 (DMA) U1l

Write an algorithm to DELETE a node from the end of the singly Linked list..

Singly Linked list il ¥idHiefl <115 [SEl2 sclell WA R ).
OR

Write advantages and disadvantages of Linked list.
Linked list o1l §14&L ol A§[2AEL QU
Explain Circular Linked List.
Circular Linked List 4Hos1dl.
Write an algorithm to INSERT a node before a given node of the singly Linked
list.
Singly Linked list =il 4106 o{\Sefl U&dll ol 8o 2 sclell MM ReH Ui,
Define following terms of Tree Data structure.
i) In Degree ii) Binary tree iii) Depth

21 521 530t o1Aef] 2Aclo U1 [Ad 520,

1) &0l [S3Al 2) W1=3] 21 3) Wl
Write an algorithm of searching a node in Binary Search Tree.
W8el3] YA 2l Hi ols 2Audl ol MENREH du),
Generate BST for the following data:
7(root node),1,0,3,2,5,4,6,9,8,10
Write In-Order, Pre-Order, and Post-Order tree traversal for that given tree.
o{|det| 321 HIS BST %2 53U,
7(+2 ¢115),1,0,3,2,5,4,6,9,8,10

AU 2] HIR Bel-31SR, Ul- 013, wa UlRe 1SR 2l 2l qui).
OR

Define Binary Search Tree (BST). Write an applications of Binary Tree.

wWl8el3] YA S1(BST) AU luAld 530 wlesei3] &l vl W] 321et qud).
Write an algorithm for PREORDER traversal of binary tree.

W18ei3] &l «ll PREORDER 21446 H[2s1l AT ReH qui).

Explain Insertion and Deletion operation on Binary Search Tree.

W 18e13] YA &l UR Insertion W\ Deletion H1URLel UMyt

Define Sorting. List out various sorting methods.

Sorting U LALRId 2. [AdY sorting HaSUeil ALE] tsild).

Write an algorithm for Quick sort.

Quick sort H12 HEN[ReIH Gud),

Give Trace of following numbers using bubble sort. (Ascending Order)
26,35,46,14,68,99,57,84,31

bubble sort «1l GUALIL 53] oflAeil el 24 5. (USL $HU)
26,35,46,14,68,99,57,84,31
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OR
Define Hash table and Hash function. List out Hash table methods.

Hash table el Hash function CAIUALRld $2). Hash table RUSY il YLEl
Wetldl,

Write an algorithm for Merge sort.

Merge sort Y2 UL ReH qull.

Give Trace of following numbers using Selection sort. (Ascending Order)
12,43,25,8,32,17,40

Selection sort ell GUAVIL 5314 oflAstl cied]A 24 5. (USCLL SHU)
12,43,25,8,32,17,40
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