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GUJARAT TECHNOLOGICAL UNIVERSITY

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

Subject Code: 4330704 Date: 14-06-2024
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 Algorithm. List features of an algorithm. 03
.1 () Algorithm ol cqlul AU, Algorithm <1l features ol ulEl qud). o3
(b)  Write an algorithm to reverse a given string. 04
() String reverse $dl Hle el algorithm qudl. oY
(c) Define array. Write an algorithm to insert an element in an array at 07
the beginning.
(5) Array il clull ULl Array sii beginning Hi element insert 09
ErLTRITEX algorithm qul.
OR
(c) Write an algorithm to implement binary search and linear search in 07
an array.
(5) Binary search and linear search in an array ITER algorithm quil. 09
Q.2 (a) Define Stack. Write an algorithm to push an element to the stack. 03
Usl.2 (W) Stack il Ul U], Stack Hi element push SUddi HI2 ol 03
algorithm qudl.
(b)  Write an algorithm to delete an element from a simple queue 04
(1) Simple queue Hl element delete $:1ddl (e ll algorithm qudl. oY
(c) Consider maximum size of stack is 5. Perform following operation 07
on stack 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.

(5) Stack il maximum size 5 Qdl. RS U «{lAefl SHIAR] sA 09

WaAeds U U] 5 wWALIY Ulgeaed]l Reudl euidl.
PUSH 5, PUSH 10, PUSH 15, PUSH 19, PUSH 12, PUSH 10,



Q.2

Ugl.2

Q.3

U3

Q.3
VETI

Q.4
usl4

()

()

(b)

(A1)

(©
(5)

()

(b)
(W)
(©)

(%)

()
(b)
(“)

(©)
(5)
(@)
)
(b)

(@)

(©)

POP, POP, PUSH 14, POP.

OR
Define Queue. Differentiate between Simple Queue and Circular
Queue.

Queue il cilull W], Simple Queue and Circular Queue il

dslad dull.
Convert the following infix expression to postfix expression
(i) a+b-c/d*e

(i) (m+n)/(x-y)+z

o{|Asil infix expression o postfix expression

¥U[dR S,
(i) at+b-c/d*e

(ii) (m+n)/(x-y)+z

Write applications of stack. Explain recursion with the help of an
example.

Stack <il applications GWl. Recursion o &M@ U] o YH»Ld],

List various linear data structure. Justify the statement “Linked list
is a linear data structure”.

Linear data structure il ALE]l UL, “Linked list ¥ linear data
structure” 1 ALY UHld),

Differentiate between Circular linked list and doubly linked list.
Circular linked list and doubly linked list =1l d§ldd €Ul

Define Linked list. Write an algorithm to delete an element from
the end of the linked list.

Linked list clluil A1), Linked list <l end &l element delete
s:1ddi Ul <l algorithm Gudl.

OR
Write a short note on application of linked list.
Application of linked list &5 =lltl Qudl.
Differentiate between Singly linked list and Doubly linked list.
Singly linked list and Doubly linked list sl dsldd dul.

Define Linked list. Write an algorithm to insert an element at the
end of singly linked list.

Linked list cdlull 3IY). Linked list <l end Hi element insert
s1ddi HIe «il algorithm €W,

List the applications of a binary tree.
Applications of a binary tree sl Alel dul.

Define non-linear data structure. Differentiate between general tree
and binary tree.

Non-linear data structure il Uil 44[U]. General tree and binary

tree o1l d.§lcld Gudl,
Explain how to create a binary search tree along with inserting a
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new node as well as deleting a node with the help of an appropriate

example.

Binary search tree ol create $di o UHd). oiq «llS insert Wal

delete £1WE] Y] ol yHdl.
OR
Define the following terms:-
(1 Complete binary tree

(i)  Out-degree
(iii)  Siblings
SIDETERSITRATIN]
(1) Complete binary tree
(i)  Out-degree
(iii)  Siblings
Explain with example inorder and preorder traversal.

Inorder and preorder traversal elwd) A Y] o yHemdl

Generate a binary search tree for the following data:
34(root node),43,56,22,31,10,8

Give preorder, post order and in order traversal for that tree.

Binary search tree &eildl
34(root node),43,56,22,31,10,8
Pre order, post order traversal L1t

Define Sorting. List various sorting techniques.
Sorting =fl c1lu2il A [U). Sorting techniques =l L€l Gistld).
Differentiate between Quick sort and bubble sort.
Quick sort and bubble sort dAsil dsldd Gwl.
Explain the working of Quick sort with the help of an example.
Quick sort 259ils o elwdl A 1] o o4l
OR
Define Hashing. List various hashing techniques.
Hashing efl c1lu2{| ¥{[U). Hashing techniques il AlE]l U,
Differentiate between Insertion sort and Merge sort.
Insertion sort and Merge sort ol dsldd WUl

Explain the working of selection sort with the help of an example.

Selection sort 255115 o &1WE] AU o YHewtd).
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