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SECOND SEMESTER

COMPUTER SCIENCE & ENGINEERING
DESIGNANDANALYSIS OFALGORITHMS

Time : 3 Hours MaximumMarks : 70

Answer question no.1 Compulsory. (7 x 2 =14)
Answer ONE question from each unt. (4x14 = 56)

1. a) Algorithm

b) Priori Analysis

c) Greedy method

d) Define Prim’s algorithm

e) Knapsack problem

f) Time Complexity of Merge sort

g) Exponential Time

UNIT – I

2. a) Explain Asymptotic Notations.
b) Write an algorithm to search for an element using Binary search and evaluate the time

complexity.

OR

3. Explain Quick sort algorithm Using Divide and Conquer.

4. a) Describe Dijkstra’s algorithm.
UNIT – II

b) Differentiate between dynamic programming and divide and conquer.

OR

5. Describe Longest Common sequence problem and its solution using Dynamic Programming
method.
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UNIT – III

6. a) Explain DFS Graph traversal method.

b) Explain about connected and bi-connected components

OR

7. Describe m-colouring problem and provide its solution using Backtracking

UNIT – IV

8. Explain travelling sales person problem using Branch and Bound technique.

OR

9. Explain NP –hard and NP-complete classes with examples.
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 Answer Question No. 1 Compulsory.         7x2=14 M

Answer ONE question from each Unit.       4x14=56 M

1. a) Measures for Algorithm efficiency.

b) Spanning tree.

c) Relative advantages of the partition algorithm.

d) Properties of strongly connected components.

e) Backtracking.

f) What is the Principle of Optimality ?

g) Control Abstraction for LC-search.

UNIT - I

2. a) Explain the asymptotic notations used in algorithm analysis.

b) Differentiate between profiling and debugging.

(OR)

3. a) Explain the Strassen's matrix multiplication.

b) Define time complexity.  Describe different notations used to represent these

complexities.

UNIT - II

4. a) Find the minimum no of operations required for the following chain matrix multiplication

using dynamic programming : A (30,40) * B(40,5) * C(5,15) * D(15,6).

b) Prove that the edge with the smallest weight will be part of every minimum spanning

tree.
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(OR)

5. a) Solve the following 0/1 Knapsack problem using dynamic programming

P = (11,21,31,33), W = (2,11,22,15), C = 40, n=4.

b) Write Greedy algorithm to generate shortest path.

UNIT - III

6. a) Explain the applications of DFS.

b) Obtain a Knapsack instance for which nodes are generated by Backtracking algorithm

using a static tree than using a dynamic tree.

(OR)

7. a) Find a necessary and sufficient condition for the root of a depth first search for a connected

graph to be an articulation point.  Prove it.

b) Write an algorithm of n-queens problem.

UNIT - IV

8. a) Explain the principles of FIFO Branch and Bound.

b) Explain the method of reduction to solve TSP problem using Branch and Bound.

(OR)

9. a) Write a brief on polynomial Vs non-polynomial time complexities.

b) Differentiate between NP-complete and NP-Hard with suitable examples.
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Time : Three Hours     Maximum Marks : 70

 Answer Question No. 1 Compulsory.          7x2=14 M

Answer ONE question from each Unit.        4x14=56 M

1. a) Algorithm

b) Space Complexity

c) Pseudo Code

d) Binary Search

e) Mention Time complexity of DFS and BFS

f) Complexity measure

g) Connected components

UNIT - I

2. a) Write the non recursive algorithm for finding the Fibonacci sequence and derive its

time complexity.

b) Write and explain the control abstraction for Divide and Conquer.

(OR)

3. a) List some of the relative advantages and disadvantages of the partition algorithm.

b) Write the Quick Sort algorithm?  Analyze the time complexity in worst case.

UNIT - II

4. a) Compare Greedy and Divide & Conquer methods with suitable examples for each.

b) What is the Principle of Optimality?  Explain its significance.

(OR)
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5. What is a Travelling salesperson's problem and what are its applications?  For the travelling

sales person algorithm, show that the time complexity is O(n22n) and space complexity is

O(n2n).

UNIT - III

6. a) Explain the Depth First Search algorithm with a suitable example and its applications.

b) Write a brief on Bi-connected components.

(OR)

7. a) Write a Backtracking algorithm for solving the Knapsack optimization problem using

the variable tuple size formulation.

b) Obtain a Knapsack instance for which nodes are generated by Backtracking algorithm

using a static tree than using a dynamic tree.

UNIT - IV

8. a) Explain the satisfiability problem and write the algorithm for the same.

b) Differentiate between NP-Complete and NP-Hard.

(OR)

9. a) Describe clique decision problem and write the algorithm for the same.

b) Explain the method of reduction to solve TSP problem using Branch and Bound.
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   Answer Question No. 1 Compulsory. 7x2=14

Answer ONE question from each Unit. 4x14=56

1. a) Time and space complexity.

b) Dominance Rule.

c) Minimum Spanning Tree.

d) Back Tracking.

e) Purging and Merging Rule.

f) Sum of Subsets.

g) E - Node.

UNIT - I

2. a) Explain the asymptotic notations used in algorithm analysis.

b) Derive the time complexity of Strassen matrix multiplication algorithm.

(OR)

3. a) Present an algorithm that searches for the element x in unsorted array a[l:n].  If x

occurs, then return a position in the array; else return zero.  Evaluate its time complexity.

b) Write an algorithm to evaluate a polynomial using Horner's rule.

UNIT - II

4. a) Apply Dynamic programming technique for finding an optimal order of multiplying n

matrices.

b) Give the Greedy approach to storage on tapes so as to maximize the Tape Utilization

ratio.

(OR)

5. a) Explain the differences between dynamic programming and divide and conquer.

b) Explain Dijakstra Algorithm.
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UNIT - III

6. Give the explicit and implicit constraints in 8 queen's problem and suggest a solution for 8

queen's problem.

(OR)

7. a) Write an algorithm of Biconnected components and also analyze its time complexity.

b) What are the applications of BFS.

UNIT - IV

8. a) What are the complexity measures and explain polynomial Vs non-polynomial time

complexities.

b) Explain the Clique problem and write the algorithm for the same.

(OR)

9. Write an algorithm to solve the Knapsack problem with the Branch and Bound.  Differentiate

between Dynamic Knapsack and Branch and Bound Knapsack problem.


