Enrollment No./Seat No.:

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

Subject Code: D103032031 Date: 12-12-2025
Subject Name: Data Structure and Applications

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 and Non Linear Data structure in Python with examples. 03

(1) Python #i (SRR 244} ollai-(AI[G1R412 B2l 2252 AHndl, Gelsl 2A19). 03
(b) Enlist and Explain types of methods. 04
(1) ReNsail usRall A1€] 2410 2401 A2, o
(©) Define stack? Given equation to conversion from infix to postfix using stack. A* 07

(C+D)+(J+K)*N+M*P
(8) 22sofl casrvanl 21N, oD 2N P51 2212010 225011 U1 7 09

UlRelgsAdi Gledl:

A*(C+D)+(J+K)*N+M*P

OR

(¢)  Write an algorithm for Evaluation of post fix expression. Also, Evaluate Post fix 07

expression: 15,6,3,-,/,2,2,6,+, %, +

(8) WeelSsat AsaiDuold] yciSal 5201 HIZ AcNRed dull. ofld AHVE YRelGsa 09
AsAYAolo] HERUiSol $1:15, 6,3, -,/,2,2, 6, +, *, +

Q.2 (a) Write difference between Stack and Queue. 03
(1) 225 210 53 4N 525 Avil. 03
(b) Explain Fibonacci series using recursive function in python. 04
(c1) Python Hi recursive function 4% Fibonacci 9@l 21391 0T
(¢©) Explain and implement code for POP and PUSH Operation in stack. 07
(8) 22s3i POP 210 PUSH 2i1UR2Icl HI2 SIS A1) 240 xS0 52, 09
OR
(a)  Write difference between circular and simple Queue. 03
(1) 2uscR 210 Rud 53 dRAal 525 Al 03
(b) Explain GCD using recursive function in python. 04
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Q.3

Q.4

(c1)
(©)
(s)
(a)

Python i recursive function 4% GCD 4#H¥1dl.
Explain and implement code for Enqueue and Dequeue Operation in Queue.
syHi Enqueue ol Dequeue 2A1URIcH H12 SIS AH¥U] ol AHHIS0I S

Write difference between singly linked list and doubly linked list.

(1) @ad) [Ass ([Aze via soid] [Ass (A2 dJoll $25 dul.

(b)
(1)
(c)

(s)

()

Write an algorithm to insert a node after a given node in the linked list.
(dss [GRedi 2410d ollS U] aid) oilS BAUI HIS AN RUH dul.

Implement a code To create and insert a node at the beginning of the singly linked
list and display the list.

[Roid) (dss (A2 6ial1d] 240 A3AIAHI o) oIS BRI HI2 SIS dul. A1l €211
OR

Write difference between singly linked list and circular linked list.

(1) Rl [@Ass (@22 210 AsYER (Ass (G dRol 528 @i,

(b)
(o)
(c)

(s)
(a)
(1)
(b)
(c1)
(©)

(s)

(a)
(1)
(b)
(c1)
(©

(s)

Write an algorithm to search a node before a given node in the linked list
(Giss [GRedi AN ofls Ugdl ofls Nl HI2 ANRUH AUl

Implement code To create and insert node at the end of the singly linked list and
display the list.

o] (Ciss (GRe clalld] 24al iddi ald] ails BaAI HI2 SIS @uil. A€l eQ1idl.
Explain linear search with example.

(Gilo1u2 24 Gelgel HI8 AHwd].

Write algorithm for selection sort with example.

RAAsI0l 218 HI2 ANRUH AU, Belgel 2419,

Explain algorithm and Implement code to delete node from beginning of singly
linked list.

Ra1d] (dss (GResiel U olls s1adl Hi2 ANRUH AH¥Id] 2Hal SIS dUll.
OR

Define Sorting and List out different sorting methods.

A1[E210f] cA1v 1 AU, 2121 21 11221 Ugldlofl A1€] 24141,
Write algorithm for Quick Sort with example.

([sus 2418 dIe A@NRUH dull, Belgl 219,

List application of linked list. Write an algorithm to count the number of nodes in
singly linked list.

(dss [GRedll GuAaNall A1€] 2411, [R21d] (Ass ([AeHi ollsol vl dAe1d] HI2
ANRUH dUl.
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QS5 (a)
(1)
(b)
(c1)
(©

(s)

(a)
(1)
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(c1)
(©

(s)

Explain Bubble sort with example.

Goid H1e GEIg0I AHID AHMd].

Define Forest, Root Node and Leaf Node
si2e, 32 ofls AHal dls ofisl] vyl 241

Show the construction of binary searching using nose 7 10 9 12 to 13 .Take 7 as a
root node. Write post order and pre order traversal of created tree

oflRotl AisSI (7, 10, 9, 12, 13) HI2 ciRIct?] 240 &) clatd] (7 32 i3 dl). clalidd
loj UI224152 Aol U] 2162 21a:id duil

OR
Explain Merge sort with example.
HY A1E BelgREl AID AH9d],
Define tree. List four applications of tree.
2lofl vl 4. Elail AR Guilallal] AIE] 241,

Construct a binary search tree for the following data items 25 15 20 40 10(consider
25 as a root node).Delete 10 and 25 from this tree and reconstruct the tree.

oflRatl AisSI (25, 15, 20, 40, 10) HI2 GIdai?] 24 & clalldl (25 32 dl5 d)).
CARGIIE 10 Val 25 alls 51@] Zlal g31e] clotidl.

*ekk
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