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a) Find the asymptotic complexity for the function T(n) by using Recursive [5]

Tree Method, where T(n) = ET( ) ++/n
b) Compute the time complexity of the program by showing all the steps [5]

1.

involved.

void function(int n) {
int i, j, k , count =0;
for(i=n/2; i<=n; i++)
for(j=1; j + n/2<=n; j= j+1)
for(k=1; k<=n; k= k * 2)
count++;

2. a) Reversing elements of a stack using push and pop operations only. Write a [4]
Pseudocode for find its time and space complexity.

b) Suppose there are two singly linked lists both of which intersect at some [G}
point as shown in the picture below. The head (or start) pointers of both
the lists are known, but the intersecting node is not known. List1 may have
n nodes before it reaches the intersection point, and List2 may have m
nodes before it reaches the intersection point where m and n may be

m =n, m<norm>n. Give a Procedure for finding the intersection node.
Give its time and space complexity. (Note: In the below image the? node 15
the intersection node).
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5. For the given infix expression (a+b*c )+ ((d* e+ f)* g) Perform the

following tasks:

a) Build an Expression tree to represent the expression. [5]
b) Convert it to prefix notation using a stack.

[5]
What is the difference between the Breadth-First Search (BFS) and Depth-First
Search (DFS) algorithms in graph traversal? Consider a directed graph with n
nodes and m edges where each node is either black or white, how would you
find the number of connected components that contain at least one black
node? Which algorithm would you use and what steps would you take to solve
this problem? Write the procedure for the same.
Note: A connected component is a subgraph in which any two vertices are
connected to each other by paths, and which is connected to no additional
vertices in the subgraph.
Discuss and demonstrate how Dijkstra’s algorithm can be applied to the
following scenario: Imagine you are a delivery driver in a city with 9 locations.
The locations are connected by roads with different travel times. You need to

deliver a package from location ‘a’ to location 'h’ as quick as possible. Estimate
the total time required to deliver the package.

Note: The travel time between locations are shown in the graph below:
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