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Note:    a)  No additional answer sheets will be provided.

          

b)  All sub-parts of a question must be answered at one place only, otherwise it will not be valued.

          

c)  Missing data can be assumed suitably.

ANSWER ANY FIVE QUESTIONS. EACH QUESTION CARRIES 14 MARKS.

Bloom's Cognitive Levels of Learning (BCLL)
	Remember
	L1
	Apply
	L3
	Evaluate
	L5

	Understand
	L2
	Analyze
	L4
	Create
	L6


	
	 
	
	BCLL
	CO(s)
	Marks

	1.
	a)
	What is a recursive algorithm? State its characteristics. Derive a recurrence relation for the generating a Fibonacci sequence. 
	L3
	CO1
	[7M]

	
	b)
	What do you mean by the solution of a recurrence equation? Apply the polynomial reduction method in solving the recurrence relation: 

   T(n)=T(n-1)+T(n-2), for n>=2, T(0)=0,T(1)=1. 
	L4
	CO1
	[7M]

	
	
	
	
	
	

	2.
	a)
	Explain the concept of profit per unit weight in Real knapsack problem with an example. What is its computational complexity? 
	L2
	CO2
	[7M]

	
	b)
	Explain the magic squares of order n problem for n=3 and its solution. 
	L3
	CO2
	[7M]

	
	
	
	
	
	

	3.
	a)
	 Explain the Strassen’s matrix multiplication algorithm. 
	L2
	CO3
	[7M]

	
	b)
	 Derive a recurrence relation for the Strassen’s algorithm and solve for its  performance. Does it improve the computational time over naïve multiplication  process? 
	L5
	CO3
	[7M]

	
	
	
	
	
	

	4.
	a)
	 Write about the Transform and conquer approach method of problem solving. 
	L1
	CO4
	[7M]

	
	b)
	 Describe the process of solving a system of linear equations in n-unknowns. Justify that “the Gaussian elimination method is more efficient than others”.
	L4
	CO4
	[7M]

	
	
	
	
	
	

	5.
	a)
	 What is a Linear Programming problem? Enumerate different methods of   solving a system of linear equations. 
	L2
	CO5
	[7M]

	
	b)
	 Calculate the maximal and minimal value of z = 5x + 3y for the following  constraints. x + 2y ≤ 14, 3x – y ≥ 0, x – y ≤ 2 using either the graphical or  simplex method. 
	L3
	CO5
	[7M]

	
	
	
	
	
	

	6.
	a)
	 What do you mean by NP, NP-Complete and NP-hard problems? Show the   relationships among them in terms of computability. 
	L2
	CO6
	[7M]

	
	b)
	 When do you say a problem is polynomial time reducible? Explain the Cooks  theorem and its relevance to reducibility theory. 
	L3
	CO6
	[7M]

	
	
	
	
	
	

	7.
	a)
	Explain different graph representations that are useful in programming. 
	L2
	CO1
	[7M]

	
	b)
	Obtain the shortest path from source vertex ‘s’ to all remaining vertices of the directed graph using single source shortest path algorithm.
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	L5
	CO2
	[7M]

	
	
	
	
	
	

	8.
	a)
	What is the significance of principle of duality in linear programming? Explain with an example. 
	L2
	CO4
	[7M]

	
	b)
	Write short notes on different classes of algorithms. 
	L1
	CO5
	[7M]
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