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GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering — SEMESTER — 3 (OLD) — EXAMINATION — Winter-2025

Subject Code: 4330704 Date: 10-12-2025
Subject Name: Data Structures and Algorithms
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) Explain linear search with example. 03
U1 (M) Linear search G&l&WL 418 yHdl. 03

(b) Define 1)Time complexity, 2)Space Complexity, 3) primitive data 04
structures, 4) non primitive data structures

(“) L 1ld 5 1) Time complexity, *)Space Complexity, oY
3) primitive data structures, ¥) non primitive data structures
(c) Write an algorithm for string concatenation. 07
(5) String concatenation Yol AN UM qudl. 09
OR
(c) Write an algorithm for comparing two strings. 07
(5) O strings HAwWldl Hieell HENIuH qudl. 09
Q.2 (a) Define infix, postfix and prefix notations. 03
UsL2 () infix, postfix Wsl prefix elllelal WA R{ld $2: 03
(b) Differentiate Simple queue and Circular queue. 04
(1) Simple queue W Circular queue ol dsldd s2. oY
(c) Write an algorithm for push and pop operations of stack. 07
(5) Stack cil push ¥4al pop ¥1URRlel HI2stl WENI|EH Gud). 09
OR
Q.2 (a) Listapplications of stack. 03
Usl2 () Stack ofl GUALd1+1efl YLEL el 03
(b) Differentiate Linear and Nonlinear Data structures. 04
(W) Linear 24sl Nonlinear 521 R25YR <l dsldd 521, 0¥
(c) Write an algorithm for insert and delete operations of simple queue. 07

(5) Simple queue ML insert 2ol delete MUl Hleell WONIYH qUll. 09

Q.3 (a) Define singly linked list, doubly linked list and circular linked list. 03

U.3 (M) Singly linked list, doubly linked list Wal circular linked list 03
b 1ld 3.

(b) Distinguish circular linked list and singly linked list. 04
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Circular linked list 244 singly linked list il d§ldd 2.
Write an algorithm for insertion and deletion operations for singly
linked list.

Singly linked list Hl insertion Wal deletion WlUlel Hl2sll
WERYH qul.
OR
List applications of the linked list
Linked list «{l GUAN3{ld 1A+l ALE] loticil.
Distinguish Doubly linked list and singly linked list.
Doubly linked list a1 singly linked list =il d.§lcld Guil.

Write an algorithm for insertion and deletion operations for circular
linked list.

Circular linked list <l insertion el deletion ¥\UQlel Hlell
WUy qu),

Define Forest, tree and graph.
Forest, tree 3\ graph ol 4[ULL[Ad 53).
Write steps to Convert general tree to binary tree.

General tree @\ binary tree Hl 3ddl HI2ell Udle{lyL Gud),
Write algorithms for Insert and delete node operations in binary tree.
Binary tree il Insert ¥l delete node ¥{1URlel U2l HEH
quil.,

OR
Define in-degree, path and Binary trees with respect to tree data
structure.

Tree S2l RSUR ol Boiellel Ui in-degree, path ¥ Binary trees
LY Rld 53

Write algorithm for searching a node in binary tree.

Binary tree Hi node 20lddl HI2 o1l WNIdH Gl

Write algorithms for in-order and pre-order traversal of Binary Tree.
Binary tree <ll in-order Wl pre-order traversal Yol WNIuH
cuil.

Explain Hashing.
Hashing uHesdl.
Explain division method with example.
Division method « G&.l&L 1] HH1dl.
Write algorithm for quick sort.
Quick sort Hlesll HNI UM qudl.

OR
Explain folding method.
Folding method ¥H1dl).
Explain mid square method with example.
Mid square method G&l&8L ¥ [\] yH1d).
Write algorithm for insertion sort.
Insertion sort H12 MEANYH qudl.
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