Q.1

Q.2

Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY

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

Subject Code: 4330704

Date: 25-07-2023

Subject Name: Data Structures And Algorithms

Time: 02:30 PM TO 05:00 PM

Total Marks: 70

Instructions:

o E

Attempt all questions.

Make suitable assumptions wherever necessary.

Figures to the right indicate full marks.

Use of programmable & communication aids are strictly prohibited.
Use of non-programmable scientific calculator is permitted.

English version is authentic.

(a) List out types of data structures.
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321 WSUAsAL USR] YR deildl.
Define an Array.(1 mark)

array llwALRld 5211 2131)

Explain primitive and non-primitive type of data structures. (3 marks).
lH{12ld 4a sllst-VlHlEld UsIR¢il data structures Mol (3 28L)

List out operations on string data structure.(2 marks)
string 521 25U URell s51M{131efl ALE] elld) (R 8L)

Explain multidimensional array.(2 marks)
HEZ]SIANRLe16 array AHAL(R A8L)

Develop an algorithm to find length of string. (3 marks)
string «{l GuiLeS UlEdl HI2 W RYY vfelld).(3 ARL)

OR
List out operations on array data structure.(2 marks)

AR 321 wsUR Uedl s14{131eA] Y1E] el

Explain significance of NULL character in string.(2 marks)
string Hi NULL 4&39] H&cd dHos1dl. (R 28L)

Develop an algorithm to traverse an array. (3 marks)
array traverse $dlell MERUH Welld].(3 1)

Explain infix to postfix conversion of mathematical expression with example.

Mathematical expression <\ infix Hiefl postfix Hi ¥Uid[Rd $2dls] GeleWl Uled

YHodl.
Define stack. (1 mark)

stack <4 luAL[-Ad 5. (1 2L8L)

Explain stack with a real life example. (3 marks)
dld(ds ool Gele 18 stack o AU (3 L)
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Define Queue. (1 mark)
Queue o LA 513 28)

Develop an algorithm for insert and delete operations on Queue.(6 marks)

Queue Hi insert Al delete $IHMZ] HI2 HENRUH tieildl. (€ L)
OR
Explain evaluation of postfix expression using stack.

stack =il GUAN2L 531 postfix W (MU [Scds] Yedisel AHm1dl.
Define Circular Queue. (1 mark)

Circular Queue o UIWALRIA 52 (3 28)

Explain Simple Queue with a real life example. (3 marks)

dlc(ds dsisil Gele L A18 Simple Queue AHAL. (3 LWL)
Which data structure is called LIFO? (1 mark)

s 521 R 5UR LIFO s&dIHi 241d 82 (3 231)

Develop an algorithm for PUSH and POP operations of stack.(6 marks)
Stack oil PUSH ¥4l POP §1H{13] HI2 M RYH wisild). (€ 8l)
Explain circular linked list.

Circular linked list & Y41,

Define pointer and linked list. (2 marks)

Pointer 44 linked list @l cALUALRIA 520, (R A8L)

List out different types of linked lists. (2 marks)

(cfcae WsliRell linked lists ofl ALEL Glstld). (R A1)
Explain operation for inserting a node at beginning and at the end of the singly linked
list. (5 marks)

Singly linked list =il QueuIdH Al 2id ollS elwd $dl Hlesil M1 AHodl.
(U 2A8L)

Develop an algorithm to traverse singly linked list. (2 marks)

Singly linked list <1 traverse $dll HI2 W RUH Waildl. (R L)
OR

Explain doubly linked list.

Doubly linked list 4H1dll.
Which are the components of a node of singly linked list?

Singly linked list <1l 315 node <1l €125 $UL B2
Explain operation for deleting a node from beginning and at the end of the singly
linked list. (5 marks)

W5 «llSal singly linked list o{l 2Qeu1de]l Mo 3id 513l silvdl Hiel s3]
dHodl. (U 2L8L)

Develop an algorithm to delete first node from singly linked list. (2 marks)
Singly linked list Hiell Wi 1S 5131 cllwidl Ul WL [ReM visild). (R A8L)
Define following terms regarding Tree data structure:

(1) Root Node, (2) Leaf Node and (3) Degree

Tree data structure qoi(tld «{1Aell AL AVALRIA S

(1) Root Node, () Leaf Node and (3) Degree
Explain in-order traversal of binary tree with example.

Bel&WL 112 binary tree o} in-order traversal AHd).

07
09

03
03

04
oY

07
09

03
03
04
oY

07
09

03
03
04
oY
07

03
03

04
oy



Q.4

Q.5

Q.5

(©)

(b)

(©)

(b)

(©)

()

(b)

(©

Define Sub tree. (1 mark)
Sub tree cUlLALRId 52U (1 28l)

Develop an algorithm for post order traversal of binary tree. (6 marks)

Binary tree =il post order traversal HI& W& [RYH Gisildl. (6 QL)
OR

Define following terms regarding Tree data structure:

(1)path, (2) ancestor node and (3) Descendant node

Tree data structure Aoi(dd «{|Aell 2uel cAlvALRId 51
(Q)path, () ancestor node and (3) Descendant node
Explain pre-order traversal of binary tree with example.

GeleWL A1 binary tree <} pre-order traversal A4l
Which binary tree traversal is known as Node-Left-Right traversal? (1 mark)

54l binary tree traversal o ol5-A52-2U82 traversal dild AWM #1d 8? !
A1)

Develop an algorithm for pre-order traversal of binary tree. (6 marks)

Binary tree <1l pre-order traversal H12 MEL[RYH Weildl. (€ 21WL)

Explain linear search method.

Linear search uzc,ﬁ AHod).

List out any two collision resolution techniques. (2 marks) 51648l & collision
resolution technique il 2-1\[5-[ Welldl. (R 213L)

Explain hash table(2 marks)
hash table AHo1d) (R J8)
Develop an algorithm for bubble sort.
Bubble sort {12 e [Re1H uleildl.
OR
Explain collision.
Collision uHx1dll.
List out any two hash functions. (2 marks)
516Ul A hash functions =il YLEL tistld). (R ARL)

Explain division method of hashing.(2 marks)
hashing il division method A4l (R QL)
Develop an algorithm for insertion sort.
Insertion sort H12 WEALRYH tsildl.
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