1. {Binary Search Tree and AVL Balancing}

Method 1: No balancing.

Create a binary search tree by inserting the nodes 

{ 16,14,12,23,13,20,26,24}

in the order given. Determine the average path length. Is the tree AVL balanced?

Method 2: AVL balancing.

Now as you insert the nodes make sure the tree is AVL balanced and if it is not, AVL balance it. Show all steps. Determine the average path length.

For 5 points, write down what you learned from this experiment. Is it worth balancing the tree for this particular case?

2.{Sorting and Searching}

Merge sort the following data:

345 213 256 379 123 129 250 257 367 121 514

3.{Tree Traversals}

Draw the diagram of a tree that represents the expression given below:

A + B - C / A * D - F 

Obtain the postfix and prefix expressions equivalent to the above.

A scientist thinks of a new traversal scheme reverse_prefix which is

similar to prefix except that right sub_tree is traversed before left

sub_tree. Give the reverse prefix expression of the above. Where do you

this this expression form will be useful?

See also binary tree methods similar to linked list methods we discussed.

4. OO Concepts

1. {Stacks}

Write a (external) method boolean balance(String exp) that determines if 

the parentheses are matched in

a given expression. Use the Java API Stack. For example,

balance(``\{([a+b])\}''); will return true, whereas balance(``\{(a+b)'')

will return false since the parentheses do not balance.

2. {Queues}

Write a method {\bf public Queue[] splitQueue(Queue q)} that splits a 

given queue (as parameter) into

two and returns the two queues. Use the Queue definition enclosed. If the

queue has odd number of elements the first queue has the extra element.

3.{Big-O notation}

Determine the growth rate function (both exact expression and BigO

notation)

for each of the functions given below. Write convincing explanation for

each of the answers. Show all the steps.

a) for (i = 1; i <= N ; i++)

     for (j = 1; j <= 2; j++)

       for (k = 1; k <= N; k++)

           x = x + 1;

b) for ( i =1; i <= N; i++)

   {

     j = N;

     while ( j > 1 ) j = j/2;

   }

4.{Choice of ADTs}

Choose suitable (and efficient) ADT(s) for the following problems and

write convincing explanation for your choice.

a) An arithmetic expression to be processed by an application.

b) Keep track of people arriving at a train station to study the traffic pattern.

c) Maintain free memory (storage) so that the memory allocation is done

from higher address to a lower address. When memory is freed it is inserted back into the structure in the order specified above.

d) Maintain a collection of product codes and the corresponding prices

so as to allow easy search and access as would be needed at a checkout

counter.

e) Maintain the subroutine call structure of a program in execution.

5. Explain the use of Visitor design pattern with reference to Decision trees.

6. Hash Tables: Store the following values in a table of size 20.

66, 47, 87, 90, 126, 140, 145, 153, 177, 285, 393, 395, 467, 566, 620, 735

use linear probing to solve collision.

7. Exceptional handling. Explain. Exception class, try and catch block,

throw and throws primitives.

8. Array of objects

