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Answer all 4 (four) questons. Figure in theright margin indicate fll marksof questions with
jonding COs and POs in pare
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Figare 1: Dircted Weghtd Grsph for Quesion 1. and Question 1.
1. a) Tllustrate how Dijkstra's algorithm can be applied to find the shortest path from node A to 10
node € of the directed weighted graph in Figure 1 ((601;
Po1

b inFigure1 Breadih-  5+5
Flrs Search (BES) and D h( £
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in alphnheuul order when multiple choices are available.

©) “Dijkstra will work only and » ights” s
explain with a suitable example. e
d) Apply Dirac’s and Ore’s theorem 10 the graph in Figure 1 and determine the presence of a 5
Hamiltonian circuit while ignoring the directions o

) Explain the concept of Relaxation in Dijkstra's Algorithm with a suitable example. s
oon

) Perform 2 two-step encryption on the message, “THIS MARKS THE END OF DICRETE 545
MATHEMATICS”; firstly, by using public key cryptography with a key value of k
then by using transposition cipher with & = {1,2,3,4} and o(1) = 2,0(2) = 4,6(3) = 1, znd POy
5(4) = 3. Ignore spaces during the encryption process.
b) Use Huffman Coding to generate the prefix codes of the characters in the string, “THIS 15+5
MARKS THE END OF DISCRETE MATHEMATICS” Calculate the average number of bits ~ (C02)
using prefix codes.
INB: i . i
in lexi order. For equal assign the that appears
earlier as the left child in the next iteration |

©) How does Huffman coding resolve the issues associated with simple prefix codes? Explain
‘with an.
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3. Amanagerat tmust decide how long ¢
number of deliveries, x, grows. The pizza shops delivery time for an order of x pizzas is modeled
by (09 = 727 (minutes). Based on the delivery ime of the ot inrecorded history,Connie,avery
conservative manager, says, “Your pizza mlghlmlww 0g(x) = x tes.” On the other hand,
Leo, an optimistic manager of the joint, says, 1 take about h(x) = 10x* minutes”
Based on this information, answer the muawms -

a) Examine if Connie’s and Leo’s estimates provide valid upper bounds on the actual delivery
time. Include a mathematical justification for each estimate.

b) Determine whether Leo's estimate h(x) is a tight bound for the actual delivery time /(x).

©) As the number of deliveries y large, which esti Ex-
plain using the concept of growth rates.

m

Answer the following questions based on Equation 1 —

) Generate the corresponding rooted tree.

b) and

©) Evaluate the prefix and postfix notations considering a =

b=5.c=2
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