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This exam has 9 Questions. The total mark is 45
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Question 1) Apply Prim’s algorithm to the following graph to find MST showing detailed steps.
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Question 2) . ‘ (8 marks)

a. Calculate the shortest path from vertex 7 to cach vertex of the below graph using Dijkstra’s@\
algorithm - »

b. Give example shows that Dijkstra’s algorithm may not work for a weighted connected graph
with negative weights.

¢. Discuss the time complexity of the algorithm and lhe factors affecting it.
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Question 3) Based on your undmslandmg of Floyd’s algorithm (for weighted graphs), write a
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recursive relation for finding R¥j. (3 ma ) “77
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Question 4) Fill in the bellow table best and worst cases of the following algorithms: (4 marks)

Insertion Quick Heap Merge
Sort Sort Sort Sort
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WorstCase\OCnf) OCY\3> O(“\°3“> °<
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Question 5) Given the below graph, apply the BFS algorithm to find distance from source

vertex s to all other vertices and ﬁn_(_imB_li«S}Ifcc
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Q) - ZﬁQ‘uestion 6) Why can NOT the Traveling Salesman Problem (TSP) be solved efficiently using a

T (4 marks) _——,

greedy algorithm? Provide an example to support your answer.
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Question 7) Discuss the difference between the following:

Q- e PandNPProblems
Decision and Optimization problems

Yo- e
¢- o Branch & Bound and Brute Force techniques
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Question 8)
¢ formulation for the 0/1 Knapsack Problem for a Dynamic Programming-, g 7)
0 LS/

Write the recursiv : i
solution Vg
Q

/

\(M:
I

01 W

(6. e Bt B
/07 P 6‘_\;,;*‘)7\08 e . Wyxw@(

Mox <Tm~l,w>, [T vy + a1, W= weaget) ) .

T \ 7 A
N = i ™ R R S L

Max(/i\\—\ w) {_‘ "“(‘3\"* Ar’r(‘,\ \, W X, wc,\u\ﬁx\j o—\Lu.mS(

i = ‘ d-_kj“ﬁ“_“ B ?
\/)/ n-"'y —p— 1

Ll . S

\“// l:»-. i f

{ ]

|

v

601326 - Final-2024(2) Page: 6 of 7

So—, )
b



)

Question 9) (7 marks)
Design greedy algorithm for solving the fractional knapsack problem: : : D)
given weights and values of n items, put these items into a knapsack of capacity W to get th{( /7 i

maximum total value in the knapsack (note: you can take fractions of an 1tem)
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