Esc 101: Algorithms and Programming
(Y. Narahari and M. Narasimha Murty)

Mid-Term Exam ; October 8, 2011
Duration: 90 minutes; Attempt all the Questions
Maximum Marks: 20  (1-4; 2-3; 3-4; 4-2; 5-3; 6-4);  Wish you All The Best!
NAME                                                                                 SR. NO.


MARKS SECURED

1. Suppose you are given an array S [1…n] and a procedure reverse (S, i, j) which reverses the order of elements in between positions i and j (both inclusive) and returns the resulting array.  For example, if the elements in the five locations of S[1..5] are 6, 1, 2, 3, 7, then reverse (S, 1, 4) will result in the array of elements 3, 2, 1, 6, 7 and reverse (S, 2, 4) will result in 6, 3, 2, 1, 7.  Now what is the result of each of the following operations on S [1…n]?

a. reverse ( reverse (S, 1, n), 1, n)
b. reverse ( reverse ( reverse (S, 1, i), i+1, n), 1, n)
2. Draw the unique binary tree on which the preorder and postorder traversals give the following sequences:
Preorder  : 1  2  4  5  3  6  7     

Postorder: 4  5  2  6  7  3  1
3. Consider a complete binary tree ( or equivalently a full binary tree) with n nodes. The number of leaf nodes, nodes of degree 1 and nodes of degree 2  in terms of n are:
a. Number of leaf nodes:    

b. Number of nodes of degree 1: 


c. Number of nodes of degree 2: 

4. In a binary tree with n nodes, every node has an odd number of descendants. Every node is considered to be its own descendant. What is the number of nodes in the tree that have exactly one child? 
5. Consider partitioning the positive integers 1 to 9 into four sets.  These 4 sets S1, S2, S3, and S4, where A = { 1, 2, 3, 4, 5} and B = { 6, 7, 8, 9} and ε is set membership are specified as:
      S1 = { x | x is a prime and x ε A}    S2  = { x | x is not a prime and x ε A}

      S3 = { x | x is a prime and x ε B}    S4  = { x | x is not a prime and x ε B}
Draw a binary decision tree that depicts such a partitioning using one of two tests 
is x a prime? and does x ε A? at any non-terminal (non-leaf) node. 

 6.    Draw the unique Binary Search Tree on which postorder traversal gives  the sequence:        

2  5  4  9  7  6













