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Q.No X
Questions M CO| BL

/fAlgorithm R
1. rev E 0 everseNumber(n) /I Algorithm Factorial(n)

while n> 0 do fact =1

fori from 1 ton do
rev=rev x 10 + (n mod 10) fact = fact x i

n=ndiv 10 end for
end While return fact
retum rev y 10 ! Bk

(a). Elucidate step by step analysis to attain Computational Complexity & space
complexity. (5 marks)

(b). For suitable input values, trace both élgnrithms and show their correctness using loop
invariants method. (5 marks)

a). Consider the following recursive algorithm, which computes the product of an integer
x by repeatedly adding it n times:

2. Algorithm Multiply(x, n)
Input: Two integers x and n, where n2> 1
Output: Product of x and n
if n==1 then
return X
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retum X + Muylt; 5
end if ultiply(x, n - 1)
Formulate 1 -
: ¢ recurr ' un :
algorithm. Also h T ?“?e COmputational time of this
Show the correctness of the algoriyyn sy :
b). Sol 11 using mathematical induction.
2+ Solve the followi ' i
time Complexity: ']'l(t:s :;u?i:fa;eiazon USIN8 the Master Theorem and determine its 5
D'E ! . . ——
velop a:a‘:ilgﬂ_mhm that performs the following tagys:
n int o
they ﬂrene?:%:::da lues from the user and push them into a stack in the same order
> Afer all elements '
cments are pushed, read a RE)' value fro th
Pop elements from the stack one at a time; m the user.
0 .
o g tt}ll;: l::)ppeet:l elf"‘e“‘t“-f g:'::;i; than the key, enqueue it into Queue ql.
Queue qu eremen is les i R or equal to the key, enqueue it into 0 BL3
> ) .
After all stack elements are processed, C‘llsplay the contents of q1 and q2.
Then, trace the algorithm step-by-step for the input set:
{45,10,75,25,90,35,65,15,85} with the key value = 35,
l(1i)i Describe the concept of a Singly Linked List and explain its internal structure with the
elp of a neat, clearly labeled diagram. (2 Marks)
.s I
g;) Develop st:p-by_-step ?lgorith:ns for the fn_llowing operations on a singly linked list.
Hﬂf:??;:&gpemwn using an appropriate diagram to clearly show the modification of
> Insertion of a node at the beginning - (
> Insertion of a node at the middle (after a specified position) 10 BL3
»> Deletion of a node from the beginning |
: -
_(iii): Compare a singly linked list with an array by identifying any two advantages that
Justify the use of linked lists in dynamic memory management.(2 Marks)
In an initially empty Binary Search Tree (BST), insert the characters one by one from
the word DATASTRUCTURE |
(Insert characters in the given order, ignoring repeated occurrences if any.)
After constructing the BST, perform the following tasks:
i. Obtain the postorder traversal of the constructed BST and state your observation.
ii. Delete the key ‘T* from the BST. ;
iii. Insert a new key *B’. l
iv. Attempt to insert the key ‘S’. Explain why no insertion is performed.
_l 10 | 2 | BL4
Illustrate the structure of the BST before and after each insertion and deletion. Also,
present appropriate algorithms for performing the insertion and deletion operations.
L
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