Enrollment No./Seat No.:

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

Subject Code: D103000021 Date: 06-12-2025
Subject Name: Data Structures

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) Define data structure. Explain types of data structure. 03
(1) B 225200 carrvatl A1), B2l 2252011 USIR) Ao, 03
(b)  Write an algorithm for deletion operation on one dimensional array. 04
(1) dot sigoi2iol 212 U2 Bcll2lal 2URRIG HIE AN RUH CUl) 0¥

(¢) Define an Algorithm, space complexity and time complexity. Explain characteristics 07
of an algorithm.

(8) ANy, 204 SIRARE 214l 21 SIAARZ] of] vl 2411, AN RUHI| 09
dgien A4edl.

OR
()  Explain binary search on one dimensional array using example. 07
(8) dot sigoi2iot 12 UR Gligfotd) 24T BEIBI 218 AN, 09
Q.2 (a) What is a circular queue? State its advantage over a simple queue. 03
(1) circular Queue Q\J) 8? Simple Queueo] gC-|01IéHi aqi SIYE] 2\; 8? 03
(b) Convert the Infix expression (A + B) * C + D into Prefix and Postfix forms. 04
(o) Infix expression (A+B)*C+D al Prefix 2ol Postfix S13iHi ¢1ed]. oy
(¢©)  Write algorithms for PUSH and POP operations on stack. 07
(8) Stack U2 PUSH 216l POP operations 12 Algorithm Guil. 09

OR
(a) Write difference between stack and queue. 03
(1) Stack 24l queue 923 ofl dsIdd @ul. 03
(b)  Write an algorithm for insertion and deletion operations on queue data structure. 04
(61) Queue data structure #i insertion and deletion NURRIct HIE ol AENRUH AU, oY
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Convert the given infix expression into postfix expression using stack.
M-N/O+P*Q-R+S*T/U

A1V goglsA As2VAal ol stack of| HEE &f] Yl2el§sAH AsA4MAl Hi $A).
M-N/O+P*Q-R+S*T/U

Explain singly linked list and doubly linked list node structure with figure.
singly linked list 24l doubly linked list ol ollS of 225U 15A 2418 AH¥d],
Write an algorithm to insert new node at the last position of singly linked list.
singly linked list ofl i Hi old] allS insert SAUI H12 ofl AAARUH AU,

Write algorithms to delete last node of the singly linked list and first node of singly
linked list.

singly linked list of] 21I2211d ofl dHY DE ollS delete S HI2 of | AAARUH AU,
OR

Write advantages of Dynamic memory allocation.

Dynamic memory allocation ofl SIRIEI A1 AU,

Write difference between singly linked list and doubly linked list.
Singly linked list 210l doubly linked list 423 ofl dgldd dul.

Write an algorithm to search a particular element from singly linked list. Write an
algorithm to count number nodes in singly linked list.

Singly linked list a—ligﬂ S1¢/S particular element NEUUI HIS ofl AHANRUH AU,
Singly linked list 3 2led 32dI ollS & d count SAUI HI ofl AAANRYUH AU,

Define BST, Directed tree and leaf node.

BST, Directed tree 24al leaf node ofl 41wy @ul.
Write short note on application of trees.
Application of trees U2 &S ofltd AUl.

Draw BST for 15 (root), 25, 7, 9, 50, 35, 30, 45. Insert 5 and 40 in that tree then
delete 25 from tree and redraw it for each operation.

15 (root), 25, 7,9, 50, 35, 30, 45 #12 BST €1R1. d¥H% A% BST i 5 ial 40 Insert S
Aal 25 delete S. €25 ANURIol U] tree 53] & draw S).

OR
Define subtree, height and depth of tree.
Subtree, height and depth of tree H12 ofl A1V AU
Write algorithms for post order and preorder tree traversal.
Tree 3i post order AH preorder traversal H12 ofl AN RUH ¢uil.

Create BST for following data 15, 10, 20, 8, 12, 17, 25, 6, 11. Write post order and
preorder traversal sequence for constructed tree.
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15, 10, 20, 8, 12, 17, 25, 6, 11 A0 c 321 &l BST claiid] ol dail U & post order 4ol
preorder traversal (5ot cuil.

Write an algorithm for selection sort.
Selection sort H12 ol AAATRUH AUl
Explain any two hash function methods.
913 d ol hash function method AH%14].

Give trace of quick sort algorithm using following data. 45, 12, 78, 34, 56, 89, 23,
67,90, 11

45,12,78, 34, 56, 89, 23, 67, 90, 11 AN 21 ol quick sort A&S & 2418 5241 HI2
ol €38 224 AU,

OR
Write an algorithm for Insertion sort.
Insertion sort H12 ofl AAANRYH AUl

Explain radix sort with the help of sorting given data 87, 3, 45, 1234, 678, 90, 3456,
2345,

Radix sort ol 2A1Ud S21 87, 3, 45, 1234, 678, 90, 3456, 2345 2018 S3| o A4
Sort the given data using selection sort. 29, 64, 12, 8, 51, 37, 73, 19, 42
AIVd el o selection sort ofl HeE &l 21 SR 29, 64, 12, 8, 51, 37, 73, 19, 42
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