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1.
Explain set representation using trees and develop algorithms for UNION and FIND using weighing and collapsing rules.    
2. a) 
Write an algorithm sort N numbers in ascending order using merge sort .   

    b) 
Calculate the time complexity of merge sort.
3.
Explain the Prims’ algorithm with an example. Analyze the time complexity of the algorithm.



4.
Write algorithms corresponding to ADJUJT, HEAPIFY, INSERT and DELETE for the case of a min-heap represented as a complete binary tree. Explain the time complexity of HEAPIFY.

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 a detailed note on tree traversal methods and their application.

7. a)
Define the term branch & bound & Explain it with an Example.

    b)
Explain Properties of LC – Search.

8.
Explain the operations on polynomials of evaluation and interpolation?
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1. a) 
Define algorithm. Explain the characteristics of the algorithm.   

    b) 
Write an algorithm to find the largest of N numbers.
2. 
Show how quick sort sorts the following sequences of keys in ascending order.  

        
 22,55,33,11,99,77,55,66,54,21,32

3.
Explain the Kruskal’s algorithm with an example and analyze its time complexity.    
4.
Write an algorithm for heap sort. Analyze its complexity. 
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 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 a complete LC – branch & band algorithm for knapsack problem.

    b) 
Explain Traveling sales person problem with an example.

8.
Explain the Transformation technique for polynomial products.
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1. 
Define space complexity. Explain the same with an example.    
2.
Write an algorithm to sort N numbers in descending order using quick sort also analyze the time complexity.
3.
Rewrite Prim’s algorithm under the assumption that the graphs are represented by adjacency lists. Analyze the time complexity of the algorithm.
4.
Write an algorithm to search a binary search tree T for an identifier X. Assume that each node in T has three fields: LCHILD, DATA and RCHILD. What is the computing time of your algorithm? 

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) 
What are breadth first spanning trees? Explain.



 
    b) 
Obtain the binary tree form for the following infix expressions.

i) (a + b) / ( c * d )







ii)
a + ( b + ( c + d) )

7. 
Write a program schema for a LIFO branch & bound search for a Least – cost answer node. 

8.
What is interpolation? Explain Lagrange interpolation algorithm & Newtonian Interpolation algorithm.
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1.
What is meant by time complexity? Give and explain different notations used with examples.
2.
Write an algorithm that multiplies two nXn matrices using O(n3) operations. Determine the precise number of multiplication, additions and array element accesses.   

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. a) 
Write an algorithm to combine two heaps into a single heap. 

    b)
Show that if all internal nodes in a tree have degree k then the number of external nodes n is such that n mod (k-1) = 1. 


5. 
Discus the dynamic programming solutions for the problems reliability design and traveling sales person.  

6. a)
What are depth first spanning trees? Explain.

    b)
Obtain the binary tree form for the following infix expressions.



(i)
(a + b) * c



(ii)
a  / ( b+ c ) + d * ( e + f )

7. 
Present a program schema for a FIFO branch and bound search for a Least – Cost answer node.

8.
Explain in detail how the technique of backtracking can be applied to solve the 8-queens problem. Present an algorithm for this and explain.
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