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1.
Explain set representation using trees and develop algorithms for UNION and FIND using weighing and collapsing rules.    

2.
 Write an algorithm which multiples two n X n matrices. Compute its time complexity? Determine the precise number of multiplications, additions, and array element accesses. 

3. 
Rewrite Prim’s algorithm under the assumption that the graphs are represented by adjacency lists. Analyze the time complexity of the algorithm.



4. 
Use an AVL tree as the basis of an algorithm ot execute MIN,  UNION, and DELETE on sets consisting of integers 1 through n, using O(log n) steps per operation.









5.a) 
Design a three stage system with device types D1,D2 and D3. The costs are Rs.30, Rs.15 and Rs.20 respectively. The cost of the system is to be no more than Rs.105.  The reliability of each device type is 0.9, 0.8 and 0.5 respectively.  

   b) 
Explain in detail the reliability design problem.  

6. a) 
Write a detailed note on graph coloring. Present an algorithm which finds all m-colorings of a graph. 







    b) 
Draw the state space the for m-closing graph using an suitable graph.

7. 
Define the following terms: state space, explicit constraints, implicit constraints, problem state, solution states, answer states, live node, E-node, dead node, bounding functions.  

8.
Explain the operations on polynomials of evaluation and interpolation ?
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1. 
What is meant by time complexity? Give and explain different notations used with examples. 









2.a) 
Write an algorithm sort N numbers in ascending order using Merge sort.      

   b) 
Calculate the time complexity of Merge sort.   

3. 
a) Prove that Kruskal’s algorithm generates a minimum-cost spanning tree for every connected undirected graph G.   




 

b) Give an algorithm to assign program to tapes.     



 

4. 
Write algorithms to split an AVL tree and to concatenate two AVL trees. The algorithms should work in time proportional to the heights of the trees.   

5.a) 
Write an algorithm to count the number of leaf nodes in a binary tree T


   b) 
Write a non-recursive procedure for pre-order traversal of a tree. 

6.a) 
Write an algorithm to count the number of leaf nodes in a binary tree T


   b) 
Write a non-recursive procedure for pre-order traversal of a tree.
7.a) 
Define the term branch and bound technique Explain it with an Example.

b) Explain Properties of LC – Search.

8.
Explain the Transformation technique for polynomial products
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1.a) 
Write a pseudo code for the implementation of UNION instruction using linked list. Explain the working of the implementation.




   b) 
Explain the usefulness of the following fundamental operations on sorts

i) MIN 

ii) DELETE


iii) FIND


iv) UNION


v) INSERT . 

2.
 Write an algorithm to sort N numbers in descending order using quick sort.  Also analyze the time complexity. 








3.a)
Write and explain control abstraction of Greedy strategy.

   b) 
Explain the prim’s algorithm with an example.
4.  
Let T be a binary search tree with n vertices that is an AVL tree. Write O(log n) algorithms  for the instructions INSERT and DELETE that keep the tree an AVL tree. You may assume the height of each vertex can be found at that vertex and that height information is automatically updated.



5. 
Define multistage graphs problem. Name the algorithms, which solve the problem. 

Write one of the algorithms and explain its working with the help of an example.  

6. 
Write a detailed note on tree traversal methods and their application.

7.a) 
Write a complete LC – branch and bound algorithm for knapsack problem.

   b) 
Explain Traveling sales person problem with an example.

8.
What is interpolation? Explain Lagrange interpolation algorithm and Newtonian Interpolation algorithm.

X-X-X 


Code No: NR-311201

III B.Tech. I-Semester Supplementary Examinations, November-2004

DESIGN AND ANALYSIS OF ALGORITHM

    (Common to Information Technology and Computer Science and Systems Engineering)

Time: 3 hours






    Max Marks: 80

Answer any FIVE Questions

All Questions carry equal marks

- - -

1.
Given three sets {1,3,5,7},{2,4,8} and {6} in which n=8 with external names 1,2 and 3 respectively with the corresponding internal names 2,3 and 1. Write the data structure for UNION-FIND algorithm using a linked list. Then write the data structure after UNION instruction 


2.
 Write an algorithm that multiplies two nXn matrices using  O(n 3) operations. Determine the precise number of multiplication, additions and array element accesses.   

3.a) 
Write and explain the prims algorithms to constanct a minimal spanning tree.

   b) 
Appling the above algorithm constenct a minimal spanning tree for the graph given below.
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4. 
Write an algorithm for heap sort. Analyze its complexity. 

5.
Using a dynamic approach coupled with the set generation approach, show how to obtain an 0 (2n/2) algorithm for the 0/1 knapsack problem. 

6.  
Write and explain an algorithm to determine whether the two binary trees T and U are equivalent. Two binary trees are equivalent if they are structurally equivalent and data in corresponding nodes of T and U are same.




7.a) 
Write LC branch and bound to find minimum cost answer node algorithm.

b) 
Write a program schema DFBB for a LIFO branch and bound search for a least cost answer node.
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8.
Explain:

a) Modular arithmetic       b)    Extended Evaluation algorithm.
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