Seat No. / Enrolment No.:

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 412 YA, 03
(b) Define 1)Time complexity, 2)Space Complexity, 3) primitive data 04
structures, 4) non primitive data structures
() W Rl 52 9)Time complexity, *)Space Complexity, oY
3) primitive data structures, ¥) non primitive data structures
(¢) Write an algorithm for string concatenation. 07
(5) String concatenation H(2s1] WeARuH qud). 09
OR
(¢) Write an algorithm for comparing two strings. 07
(5) O strings HAWldl HI2ell AN uH qudl. 09
Q.2 (a) Define infix, postfix and prefix notations. 03
USL2 () infix, postfix el prefix elleQlelal LA R{ld 531 03
(b) Differentiate Simple queue and Circular queue. 04
(W)  Simple queue ¥4 Circular queue il d§ldd $2). oy
(¢) Write an algorithm for push and pop operations of stack. 07
(5) Stack cll push el pop ¥1URlel H[2stl W H Gud). 09
OR
Q.2 (a) Listapplications of stack. 03
Ust2 () Stack ol GUAdlefl YLEL vistld), 03
(b) Differentiate Linear and Nonlinear Data structures. 04
(W) Linear %o Nonlinear 521 25YR <l dsldd 531, 0¥
(c) Write an algorithm for insert and delete operations of simple queue. 07
(5) Simple queue Hl insert Ml delete WIURLA HlLell WANIYH GUll. 09
Q.3 (a) Define singly linked list, doubly linked list and circular linked list. 03
U4.3 (M) Singly linked list, doubly linked list Wal circular linked list 03

U Rl $31.
(b) Distinguish circular linked list and singly linked list. 04
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Circular linked list 4\ singly linked list =il d.§lcld 52U,
Write an algorithm for insertion and deletion operations for singly
linked list.

Singly linked list Ml insertion ol deletion ¥lU32lel Hl2sll
WERYH qul.
OR
List applications of the linked list
Linked list ol GUAL{ld )] ULE] Gisild),
Distinguish Doubly linked list and singly linked list.
Doubly linked list ¥4\ singly linked list <1l d§ldd Ul
Write an algorithm for insertion and deletion operations for circular
linked list.
Circular linked list oll insertion ¥l deletion ULl Hl2ll
WNI Y Gul),

Define Forest, tree and graph.
Forest, tree ¥l graph o w2l [Ad 52
Write steps to Convert general tree to binary tree.

General tree @\ binary tree Hl 32cdl HI2ell Udle{ly L Gud),
Write algorithms for Insert and delete node operations in binary tree.

Binary tree il Insert 4 delete node ¥1U3RUet HISell WENIUH

qudl.

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

Tree 52l LSUR ll Wl Yol Hi in-degree, path A Binary trees

v 1fld 52
Write algorithm for searching a node in binary tree.
Binary tree Hi node 2Llticll H[2 «ll HENIuH qudl.

Write algorithms for in-order and pre-order traversal of Binary Tree.
Binary tree °ll in-order ol pre-order traversal Yl2etl AWNIuH
cuil.

Explain Hashing.

Hashing qHl1d.
Explain division method with example.

Division method @ G£LEL A uHdl.
Write algorithm for quick sort.

Quick sort Hleoll HNI UM qu).

OR
Explain folding method.
Folding method 4Hs1dl.
Explain mid square method with example.

Mid square method G&l&8L W U] HHdl.
Write algorithm for insertion sort.
Insertion sort H1& AUENIUH Gul),
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Seat No. / Enrolment No.:

Subject Code: 4330704

GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering - SEMESTER — 3 (NEW) - EXAMINATION — Winter-2024

Subject Name: Data Structures and Algorithms

Time: 10:30 AM TO 01:00 PM

Date: 09-12-2024

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
Ql | (@ Define Algorithm. List features of an algorithm. 03
Ul | ) | Algorithm ol cdludl ). Algorithm el features U, 03
(b) | Write an algorithm to copy a given string. 04
(@) | String copy 5dl HL2 «il algorithm GW). oy
(©) | Define array. Explain row major and column major array with the help of an 07
example.
(5) | Array il culual wWl GeleWell Heeel] A R WA slay AR W | ©9
UYHdl..
OR
(©) | Write an algorithm to implement binary search and linear search in an array. 07
(5) | Binary search and linear search in an array 412 =il algorithm QUu{l. °9
Q.2 (@) | Define Stack. Write an algorithm to pop an element to the stack. 03
U2 | () | Stack «il 4LUAL WIU). Stack Hi element pop S21dd] HI2 il algorithm €@W]. |  ©3
(b) | Write an algorithm to insert an element from a simple queue 04
(“) | Simple queue Mi element insert $21ddi H[2 <1l algorithm W), 0¥
(©) | Consider maximum size of stack is 5. Perform following operation on stack 07
and show the status of stack and top pointer after each operation
PUSH 5, PUSH 10, PUSH 15, PUSH 19, PUSH 12, PUSH 10, POP, POP, PUSH
14, POP.
(8) | Stack =l maximum size 5 Qdl. X225 U elldefl 51HR] 5 WALIs WIURIA | 00
Ul 5 waA2lU Ulgeeredl [Radl seatidl.
PUSH 5, PUSH 10, PUSH 15, PUSH 19, PUSH 12, PUSH 10, POP, POP, PUSH
14, POP.
OR
Q.2 (@) | Define Queue. Differentiate between Simple Queue and Circular Queue. 03
Us2 | ) | Queue oil cllu1l MU\, Simple Queue and Circular Queue il d§lcd Qull. 03
(b) 04

Convert the following infix expression to postfix expression
(1) (a”n)*(b-c/d*e)




(i1) (m-n)*(x+y)/z

(@) | o{lAe1l infix expression o1 postfix expression o¥
FUIAR 52U
(1) (a”n)*(b-c/d*e
(i1) (m+n)*(x+y)/z
(©) | Write applications of stack. Write a program in C to find the gcd of two numbers 07
using recursion.
(5) | Stack <il applications GWl. Rso¥etell GUAIL 53]l A v lef] ged Ml HI2 € Hi 09
YlA M quil
Q.3 (@) | List various linear data structure. Justify the statement “Linked list is a linear 03
data structure”.
Y83 | () | Linear data structure il 1€l 41U “Linked list ) linear data structure” 1 dl53 03
UM,
(b) | Differentiate between Circular linked list and doubly linked list. 04
(W) | Circular linked list and doubly linked list <1l d§lcld @wil. oy
(¢) | Define Linked list. Write an algorithm to insert an element at the end of the 07
linked list.
() | Linked list C4LbL 41U, Linked list il end Hi element insert $lcldi HI2 ol | 9
algorithm qud).,
OR
Q.3 (@ | Write a short note on application of linked list. 03
Us3 | ) | Application of linked list ¢ it GUull. 03
(b) | Differentiate between Singly linked list and Doubly linked list. 04
(@) | Singly linked list and Doubly linked list «il d§lcd @ull. oy
(©) | Define Linked list. Write and algorithm to insert an element at the beginning of 07
singly linked list.
Q.4 (@ | List the applications of a binary tree. 03
U4 | () | Applications of a binary tree <l AlE] QUL °3
() | Define non-linear data structure. Differentiate between general tree and binary 04
tree.
() | Non-linear data structure o{l clul [Ul. General tree and binary tree il o¥
dslad guil.
(© | Explain how to create a binary search tree along with inserting a new node as 07
well as deleting a node with the help of an appropriate example.
(5 | Binary search tree @\ create $5di of Y1) olg ollS insert ¥l delete &IWE] | ©9
141 o Yuxdl.
OR
Q.4 (@ | Define the following terms:- 03

@) Leaf node
(ii) Path
(i)  In-degree




usd | @) | of[Aell ol UL B[] 03
(iv) Leaf node
(1) Path
(i1) In-degree
() | Explain with example inorder and preorder traversal. 04
() | Inorder and preorder traversal £lWdl A U] o YY) oy
(¢) | Generate a binary search tree for the following data: 07
28(root node),34,26,52,31,10,18
Give preorder, post order and in order traversal for that tree.
(5 | Binary search tree oilcl °9
28(root node),34,26,52,31,10,18
Pre order, post order traversal 2U\¢ll.
Q5 (@ | Define Sorting. List various sorting techniques. 03
UB5 | () | Sorting «il culul ¥ [Ul. Sorting techniques il YLEl wieildl. 03
(b) | Differentiate between Insertion Sort and bubble sort. 04
(“) | Insertion Sort and bubble sort dAell dsldd Qudl. oY
(¢) | Explain the working of Quick sort with the help of an example. 07
(5) | Quick sort 25¢ils o £lWdl M U] o YAl 09
OR
Q.5 (@) | Define Hashing. List various hashing techniques. 03
U5 | () | Hashing «{l cdluil 2[4, Hashing techniques =il 4l€] (). 03
(b) | Differentiate between Selection sort and Merge sort. 04
(4) | Insertion sort and Selection sort =il d§ldd w14l o¥
(¢) | Explain the working of bubble sort with the help of an example. 07




Seat No.: Enrolment No.:

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
usll () 2lou siudegldl, Wy shudeldl e (o1-le cluild 2. 03
(b)  Develop a C program to concatenate two strings into third one. 04
() A R AlowsHi 1scl Hidstl ¢ WA el oY

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

(5) Array il 6lloa3] qd NS AU Gelsl UL yHMd)l o]l A 09
AN RelH Gu).

OR
(© List out different string operations. Explain any two string operations using 07
algorithm.
(5) [dlay (R2al wWlueletell ULl wolldl. s1oUl A (231 AUl 09
BEATReHeAL GUULIL &f] A,

Q.2 (a) Define stack. Write characteristics of stack. 03
Usl2 () WS AALRIA 5. sl dletf@sd ] du). 03
(b)  Evaluate (4+9) * (3+6) using stack. 04
(W) wS5ell GUALL 53 (4+9)*(3+6) HRUIS<1 52 oY
(c)  Write an algorithm on Push and POP operations of the Stack. 07
(5) ¥W5ell PUSH el POP W\U21e3] U WETREH quil. 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 s w4 (Sefle s2ql. 03
(b)  Convert following infix expression into postfix expression. 04

a*(c+d)+(bre)*f
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o{lAsil infix WE5UY AL ol postfix L sUUAeA 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 HUE & ud12{lef] A2 5ol [SALBH(GCD)
Mt dl ¢ UlAH qudl.

Differentiate between Array and Linked list.

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

Explain Dynamic memory allocation (DMA).

SIEa (1S AHT] Ad1521e1 (DMA) U4l

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

Singly Linked list il ¥idHiefl <115 [SEl2 53¢ lell WL REH ).
OR

Write advantages and disadvantages of Linked list.
Linked list il §14el 2o AR§ALL QUL
Explain Circular Linked List.
Circular Linked List 4H1d).
Write an algorithm to INSERT a node before a given node of the singly Linked
list.
Singly Linked list =il 4106 o{\Sefl U&dl] ol 8o 2 scllell MM REH Ui,
Define following terms of Tree Data structure.
1) In Degree ii) Binary tree iii) Depth
21 521 2 5uetl o1Aef] 2Acllo U1 [Ad 530,
1) &9l (53l 2) W1=3] 21 3) S
Write an algorithm of searching a node in Binary Search Tree.
W8el3] YA 2l Hi ols 2udl ol HENREH 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{lAeil S2L HL2 BST %=l 53.
72 ¢115),1,0,3,2,5,4,6,9,8,10
AU 2] HIR2 9el-318R, Ul-u1SR, wa UlRe 1SR 2l 2l quil.
OR
Define Binary Search Tree (BST). Write an applications of Binary Tree.

WL8el3] YA 1(BST) AU luAlld 530 wlesei] &l Hidefl Wl 321et qud).
Write an algorithm for PREORDER traversal of binary tree.

W18ei3] &l «ll PREORDER 21444 H[2s1l AT ReH qui).

Explain Insertion and Deletion operation on Binary Search Tree.

W18e13] YA &l UR Insertion W\ Deletion H1ULLel UHx14).

Define Sorting. List out various sorting methods.

Sorting U bALRId 2. [AdY sorting HalSUeil YLE] tisild).

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 <l L€l
et ldl.

Write an algorithm for Merge sort.

Merge sort H(2 WAL ReH qull.

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

Selection sort o1l GUANIL 53] oflAstl cied1A 24 5. (USCL SHU)
12,43,25,8,32,17,40
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Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering —- SEMESTER - 3 (NEW) — EXAMINATION - Winter-2022

Subject Code: 4330704 Date: 03-03-2023
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.

Q.1 (a) Whatis Data Structure? Give the classification of Data Structure.
() B2l RsuR A B2 32l s a5 .

(b) Write a C program to find the length of the string without using string
function.

(©]) [ s5RUetell GUAlAL sU[ [Aetl REAAl dodleS 2Neall HI2 C WA
Gud),

(c) Listoutall string operations. Explain any two.

(5) MM R23 wIURRAAsAl UIEL vietid]. S1SULL A -,

OR

(c) Listoutall array operation. Explain any two.

(5) R UR 5AIM] 1dd WURRlelell Gequd 5] wel SITURL & YHAd].

Q.2 (a) Define stack. List out operations of stack.

D 25 cavaifid s3). Rsell 5103 Al€) oiel .

(b) Write a short note on circular queue.

(@) Circular Queue Uz §3’1 ot u).

(c) Write an algorithm for Queue Insert and Queue Delete.

(5) Queue Insert W Queue Delete U2 WE[RuH qu),
OR

Q.2 (a) Convert following infix expression into postfix expression.

a+b*(c/d)—e

) il Sles5u sl U554 A suNUeAM] 579 53,
a+b*(c/d)—e

(b) Differentiate between stack and queue.
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stack Wl queue ARl dsldd U,

Consider size of stack as 6. Perform following operation on stack and
show the status of stack and top pointer after each operation.
1.) Push a,b

ii.) Pop
iii.)  Pushc
iv.)  Pop
V.) Pop

R 5eil size 6 A5 Ul @] 225 UR oflAef]l 51HI17] 52 w4 €35
2\U2lel UeSl 225 el 21U UlgeeRefl (R21(d eolldl.

1.) Push a,b
ii.) Pop

iii.)  Pushc
iv.)  Pop

v.) Pop

Differentiate between singly linked list and doubly linked list.

singly linked list ¥4l doubly linked list o1l dlcid U,
What is linked list? Give the difference between array and linked list

[ds (G2 9 872 ¥R Wal dI5S |12 dAsi] dsldd Il
Write an algorithm to insert an element at the end of the linked list.

soidl (dss (el 2duild Hi AdlHe GHdL HI <1l weARun
quil.
OR
Explain circular linked list.
circular linked list Y421l
Write a short note on application of linked list.
linked list =fl application Uz Qfsrl ot u).

Write an algorithm to insert an element at the start of the doubly linked
list.

suid] (65 (Gesdl 21231ld Hi WElHe GRAL HIR «il AN RuH quil.

Define following.
1.) Outdegree
ii.) Complete binary tree
iii.)  Leaf node

ol etlad WAL RId SR,
i) wlG2(sAl
i) studle w3l &l
iii.) 6§ <1lS
Write down an algorithm for INORDER traversal.
INORDER traversal «il &l ReH quil.
List tree traversal technique and explain any two with example.
2l 2lddd 2seilse] dlre wieldl. el Slo Ul A GelsWl M)
yuedl.
OR
Define Tree. Explain applications of tree
2l ofl vl A ). 21 ol 2] 1ol quemdl.

How a node is deleted in binary search tree. Explain it with example.
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wW1det3] 2l Higll ells 56 3ld [Sefle 21?7 Gele L WUl 1Hendl.
Generate BST for the following data:
10(root node),8,2,7,16,11,9,3,5,14
Give pre-order, in-order,post-order tree traversal for that tree.
o1 104 321 of 6i1deiZ] YA & Wetld).
10(root node),8,2,7,16,11,9,3,5,14
pre-order, in-order,post-order 214,
Give the average time complexity of following sorting algorithm.
1.) Insertion Sort
ii.) Selection Sort
iii.) Radix Sort
o] 2 10E 1A ReH ol ARy 2164 s1rA[542] 41Ul
1.) Insertion Sort
ii.) Selection Sort
iii.)  Radix Sort
Explain Folding method of Hashing.

dallotell SUKoL RS UHHLAL

In what manner bubble sort algorithm works? Explain with suitable
example.

Bubble sort AN RUH 58 Id $1H 53 U)o Gelel A IU] quesd).

OR
What is hashing? List out hashing techniques.
&(2001 Aed 92 &[Ridt s2dleil (aAlay 2seils of ¢l waildl.
Explain division method.
Sleflset Rets HHomdl.

In what manner insertion sort algorithm works? Explain with suitable
example.

Insertion sort WELRUH SE A S1H 52 ALY GelsL U] YHedl.
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