Seat No. / Enrolment No.:

Subject Code: 4330704
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Subject Name: Data Structures and Algorithms

Time: 10:30 AM TO 01:00 PM

Instructions:
1.

Attempt all questions.

Date: 09-12-2024

Total Marks: 70

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
Q1 | @ | Define Algorithm. List features of an algorithm. 03
Ul | () | Algorithm sl caludl 24 [U). Algorithm il features Gul. 03
(b) | Write an algorithm to copy a given string. 04
(@) | String copy 5l M2 <1l algorithm GUudl. oy
(©) | Define array. Explain row major and column major array with the help of an 07
example.
%) | Array ofl cuiual wN). Gel&Well Heeell A AR e slgy [ W | 09
yuosdl..
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 Gu{l. °9
Q.2 (@) | Define Stack. Write an algorithm to pop an element to the stack. 03
W82 | () | Stack <{l c4luul WIU). Stack Hi element pop S21ddi HI2 il algorithm @w]. |  ©3
(b) | Write an algorithm to insert an element from a simple queue 04
() | Simple queue Mi element insert $21ddi 4[e <1l algorithm €], oy
(c) | 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.
(%) | Stack «{l maximum size 5 Qdl. 225 U2 oflAsfl S1HMR] 5 wAeds 1WA | ©9
Ugl s w2y Ulgearefl Redl eelidl.
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 ofl culu2ul [, Simple Queue and Circular Queue il d§lad Qudl. 03
(b) | Convert the following infix expression to postfix expression 04

() (a"n)*(b-c/d*e)




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

(@) | o{lAs11 infix expression < postfix expression oy
Y[R 53U,
(M (a”n)*(b-c/d*e
(i) (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 Gull. Rsofetell GUAIL 53] A v lefl ged Ml HI2 C Hi 09
V1AM duil
Q.3 (@ | List various linear data structure. Justify the statement “Linked list is a linear 03
data structure”.
Us3 | () | Linear data structure il 1€l 241U, “Linked list ) linear data structure” 41 dlsy 03
Yyl
(b) | Differentiate between Circular linked list and doubly linked list. 04
(@) | Circular linked list and doubly linked list <1l d§ldd €], 0¥
(©) | Define Linked list. Write an algorithm to insert an element at the end of the 07
linked list.
() | Linked list c4Lul| U, Linked list <il end ui element insert $lddi Hl2 ol | ©9
algorithm qudl,
OR
Q.3 (@ | Write a short note on application of linked list. 03
ust3 | () | Application of linked list & it Gull. 03
(b) | Differentiate between Singly linked list and Doubly linked list. 04
(@) | Singly linked list and Doubly linked list =il d§lad @ull. oY
(c) | 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
usl4 | () | Applications of a binary tree «{l ALEl QUi 03
(b) | Define non-linear data structure. Differentiate between general tree and binary 04
tree.
(¢ | Non-linear data structure «{l callull ¥{[U]. General tree and binary tree «il |  ©¥
dsldd euil.
(c) | 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 $di of 441l oiq ollS insert ¥\ delete £IWEl | ©9
A A Yuodl.
OR
Q.4 (@) | Define the following terms:- 03

Q) Leaf node
(i) Path
(iii)  In-degree




usla | ) | of|Aeil o UL B[] 03
(iv) Leaf node
(i) Path
(i) In-degree
(b) | Explain with example inorder and preorder traversal. 04
() | Inorder and preorder traversal W@l +{ U] o 441l 0¥
(©) | 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 ¢lsildl] 09
28(root node),34,26,52,31,10,18
Pre order, post order traversal 211¢).
Q5 (@) | Define Sorting. List various sorting techniques. 03
U5 | 4 | Sorting «il culull w14, Sorting techniques «fl Alel wietldl. 03
(b) | Differentiate between Insertion Sort and bubble sort. 04
() | Insertion Sort and bubble sort dell dsldd Qudl. oy
(c) | Explain the working of Quick sort with the help of an example. 07
() | Quick sort 25¢il5 o elwd] W] o Aquxdl. 09
OR
Q5 (@) | Define Hashing. List various hashing techniques. 03
us.5 | () | Hashing <l cdluil 241U, Hashing techniques il 1€l (). 03
(b) | Differentiate between Selection sort and Merge sort. 04
() | Insertion sort and Selection sort =1l d§ldd w14l oy
(c) | Explain the working of bubble sort with the help of an example. 07




