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Answer Any FIVE Complete Questions. Please note that some figures/tables given in a question may actually be
required in some other question. Hence please look very carefully at Table and Figure numbers.
CO |RBT

1 Write the complete algorithm for HeapSort. Build the heap for the following [10] CO2 LI
elements that are inserted in sequence into a maxheap: 4, 1, 3, 2, 16, 9, 10, 14, 8, 7
OR
Construct an Optimal Binary Search Tree, given in Table 1 [10] CO4 L3
Table 1 Table 2

Item 1 2 13
Weight | 18 | 15| 10
Profit 25124 | 15

Setofkeys |10([12]16]21

Search freq. |4 [2 [6 |3

2 (a) Solve the following instance of knapsack problem using greedy algorithm. [05] CO4 L3
Knapsack weight M=20 given in Table 2.

(b) Solve the above problem for the 0/1 Knapsack using Dynamic Programming [05] CO4 L3

3 (a) (1)Using Prim's algorithm, determine the minimum cost spanning tree for the [05+05] |CO4) 1.3

graph given in Fig.1.
(i1) What do you mean by relaxation of an edge? Explain with example.What is
the need to relax an edge? Where does this concept find its utility?

Fig. 1 Fig.2

OR
(b) (1)What is Kruskal’s technique to find the Minimun cost spanning tree? Write [05+05] CO3 L4
the algorithm.
(i1) What is the concept of Negative weight edges? What does the Bellman Ford
Algorithm achieve? How is it different from Dijkstra’s algorithm?
4 Define the transitive closure of a graph. Describe the Warshall’s algorithm to find [10] CO4 L3
it. Apply the same on the graph defined by the adjacency matrix in Table 3.

Table 3. Table 4.

01 00

00 1 0 Device DO D1 D2
0O 0 0 1 Reliability | 0.9 0.8 0.5
0000 Cost $300 | $150 | $200




What is the concept of the dynamic programming (DP) approach to solve
problems? Take an example of your choice and discuss the Multistage Graph
problem solved using dynamic programming. Justify why you would choose
DP over the greedy technique and the brute force.

OR
Explain what you understand by the term ‘prefix codes’. State the Huffman’s
algorithm for designing the optimal prefix code.

6 Describe the Dijkstra's algorithm and apply the same to find the single source

shortest paths problem for the graph in the Fig. 2taking vertex 'a' as source.

7(a) Solve the problem of Job Sequencing with deadlines, given n=7 jobs with profit

(P1, P2, P3, P4, PS5, P6, P7)= (3, 5, 18, 20, 6, 1, 38) and deadline (d1, d2, d3, d4,
ds, d6,d7)=(1,3,3,4,1,2, 1)

(b) What is the Reliability Design problem? Design a reliable system with the data in

Table 4 with a total Budget of $1050.

8 (a)A special IQ test is framed for 5 minutes having a total of 4 questions. Question 1

will take 2 minutes to solve, and carries 2 points. Likewise, questions 2, 3 and 4
will take 2, 3, and 1 minute(s) to solve, respectively, each carrying 5, 8, and 1
mark(s) in that order. No partial points shall be given. In the given time limit,
what questions should be answered to get the maximum score in the 1Q test?
Apply dynamic programming to solve this.

(b)A test is conducted in a controlled environment to simulate particle motion with 5

energy levels from a particle source S. When a particle goes from one state to the
other, it generally loses some amount of energy. However, in the given system,

some states are at conditionally excited energy levels. Thus moving to these states

from specific previous states, particle gains energy. The energy state diagram is
shown below. Apply dynamic programming to plot the total energy spent by
particles to move from particle source to each of the energy levels conserving
maximum energy.
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