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1. a) Calculate the worst time complexity using Big O notation of the following algorithms: 2x5
i, Breath-First Search algorithm o

ii. Floyd-Warshall's algorithm
iii. Bellman Ford's algorithm
iv. Prim's algorithm
v. Kruskal's algorithm
) Analyze the folloving code scgments and i the upper bound runtime in Bg O notation. — 3x 2

i (con
1 [queve<ine> g (von)
2 |for (int 0 i< N e

3 for (int 3 = 0; 3 < 10; 3++ |

4 g-push(isi);

Code Snippet 1: A code snippet for Question L)

TN e o 1

)< o

" Code Snippet 2: A code snippet for Question Lb)ii

Code Snippet 3: A code snippet for Question 1.b)iii

) Caleulate the space requiremeat for Counting sort applied o sort an integer (8 bytes) array 3+ 6

of size 1000, (con
Consider the array given in Table 1, where XX = the last 2 digits of your student ID. Show (PO
the step-by-step sorting procedure of this array using radix sort.

‘Table 1: An array for Question 1.c
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2 a) Th d m roads Each road d L
The cost to travel throu i fee.
visitsa city they need to pay the fee for that city. A group of three tourists start their journey
from city 1 and want to finish their journey at ity n. None of the tourists are allowed to use
the same path to reach the destination. We consider two paths as different if they differ by
atleast one vertex. Given the description of each road (connecting cities and cost) and the
tourist fee of each city, your goal is to find the most optimal travel paths for all the tourists
to reach the destination minimizing the total expense of the group.

i. Design a suitable algorithm to solve the problem.

(co»
(®03)

ii. Justify why your proposed solution will find the optimal solution. 5
(con
(#02)
iii. Calculate the worst time complexity of your proposed solution. 3
(cos)
(o1
b) wm 1 you solution sl work,fthe ciiesprovide rewardsfo the tourists nstead oftourist 7
7 If your answer s yes, justify. Otherwise, propose the solution for the updated scenario. ~ (C02)

(*02)
3. a) Explain how path compression is used to flatten the tree in union-find operation. Apply 10
Kruskal's algorithm to the graph provided in Figure 1 to find the minimum spanning tree.  (C02)
Show the content of the parent array in each step of the union-find operation. L)

Figure 1: A directed graph for Question 3.

b) The intra-department cricket tournament of IUT is going to be held. A team gets 2 points
if they win a match and they get 1 point f they lose a match. In case of a tie, a coin toss is
used to decide the winner, Given the target point (P), your goal is to calculate in how many
different ways  team can obtain the target point
For example: 1 the target point P = 4, then the team can obtain the point in 5 different
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i, Explain whether this problem can be solved using Dynamic Programming (DP) ornot. 5

Justify your answer. (co»

won)

ii. Designa bor i find the ini o 5

DP table (€03

oy

ifi. Formulate the worst-case time complexity for your proposed algorithm and constructa 5

DP table for P = 10. (coy

#o2)
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