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Note: (a} All questions are compulsory.
(b) The candidate is allowed to make Suitable numeric assumptions whe
for solving problems

(c) Calculator is not allowed.

Q.No Question

Q1 | Consider a B+ Tree of order = 3. The following keys are inserted in
sequence: 10, 20, 30, 40, 50, 60, 70, 80, 90. ;
Show the structure of the B+ Tree after each 1nsert10n that causes a | CO2 5
split. State the final tree structure clearly. .4

Q2 ! A hash table of size 13 uses double hashmg w1th
h1{k) = k mod 13 and h2(k) = 7 - (k mod 7)., *
Insert the keys 18, 41, 22, 44, 59, 32, 31 in this order. CO3 5
Show the index position of each key after resolving collisions. Also
calculate total number of colllslons

Q3 | A logistics company “F tCargo” delivers goods between five cities:
A,B,C,D,andE., CO4 5
Each directed road between the cities has a transportation cost (can be
positive or negative dependmg on fuel subsidy or toll rebates).

The cost between cmes is as follows:

|E—D=3

The company wants to find the least cost to transport goods from its
main warchouse at city A to all other cities.

Represent the above road network as a directed weighted graph. Using
the Bellman-Ford algorithm, compute the shortest cost from city A to
every other city. Check whether any negative weight cycle exists in
the network.
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Q4

You are given an array of n elements, and you need to convert it into a
min-heap using the bottom-up heap construction method (also called
heapify). Prove that the time complexity of building a min heap is
O(n) and not O(n log n).

co2

Q5

Write a program to find the number of connected components in an
undirected graph using BFS,

Input: Number of vertices and edges, followed by edge pairs.

Output: Total connected components.
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