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1. For smaller lists, linear insertion sort performs well, but for larger lists, quick sort is suitable to apply. Justify why?

Since for smaller lists number of comparisons and interchange (if needed) decreases radically in insertion sort than quick sort. For larger lists, opposite occurs in both sorting techniques.

2. A biparental heap is like a heap except that most of the elements have two parents, instead of just a father. It can be represented in a triangular array also. Devise a formula to map parent to child relationship in this triangular matrix so that you can apply “PercolateDown” function (also show that) on this biparental heap.

[image: image1.png]W 2(:4\/‘3\
e T

BParertal Hean

10



[image: image2.png]1_p 36 10
vyl
f"s —*9

4—»8

L
7




Option1: 

In 2-dim matrix pattern (triangular), each A[I][J] has two children at A[I+1][J]

And at A[I][J+1].

So modify the existing “PercolateDown” function using those locations.

Also assume the lowest parent is at A[m/2][n/2] ( M=total rows, N=total columns)

Option 2:

In triangular matrix, assume the sequences as following (instead of the example given in exam):

1-2-3-4

5-6-7

8-9

10

Now map those in 1-dim array by A[I][J]= n*(I-1)+J (where n=total columns

and suppose we are using row-mapped indexing).

Now use usual ‘percoatedown’ function.
3. Apply merge sort on the following data and show the steps:

23,43,54,65,76,87,3,5,2,0,5,8,1,9
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1. “Because heap is a complete binary tree, it can be stored efficiently in an array”. Justify why?

Since in heap, elements are filled from left to right in an array, we get no instance of empty location in-between an array (between start and end position). So any valid child must be identified using 2*I and 2*I+1 formula. Moreover any valid parent must also be identified by I/2 (ceil) formula.

2. A biparental heap is like a heap except that most of the elements have two parents, instead of just a father. It can be represented in a triangular array also. Devise a formula to map parent to child relationship in this triangular matrix so that you can apply “PercolateDown” function (write down this function) on this biparental heap.

3. Apply selection sort on the following data and show the steps:

23,43,54,65,76,87,3,5,2,0,5,8,1,9

[c]
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1. We can use a heap to implement a priority queue. The operation “SERVE( )” returns the maximum heap element (highest priority) . Also construct a “ENQUEUE ( )” function which inserts an incoming value (node) into heap. To do so, it first add a new node to the tree. Then it traverses a path from this lead toward the root to find a proper place for this new element. Write C-code for “SERVE( )” and “ENQUEUE ( )” function.

ENQUEUE() function:

1) Insert an element (e) at the end of an array.

2) Find out the parent of this node [ R=ceil(i/2) ]

3) Find out its two children 2*R and 2*R+1 

4) If 2*R== e then S=2*R+1 else S=2*R

5) If (e>S) { if (e>R) swap e & R; goto setp 2}

     STOP otherwise

SERVE function:

1) Heapify the array

2) Return first element of the array (Heap)

2. The root of a tree  has exactly 3 children, where children of any parent are sorted from left to right. Write a program to sort the elements and print them out.

struct Tree{

int data;

struct Tree left,middle,*right;

};

typedef  struct Tree *Root;

Void PrintSort (Root r)

{

1) Traverse the tree in any order (like postorder){

Postorder(Root( left);

Postorder(Root( left);

Postorder(Root( left);

Insert Root(Data into Array

}

2) Sort using built-in qsort finction (No need to explain the qsort function since you are using built-in function)

}

main()

{ Sorted inout has been done and call the PrintRoot function }

[d]
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3. We can use a heap to implement a priority queue. The operation “SERVE( )” returns the maximum heap element (highest priority) . Write C-code for “SERVE( )”.

[5]

2. Write a function to convert a HEAP into BST. Where in the HEAP, the smallest element is located?

[4+1]

HEAPtoBST( )

{

for (r=n/2 downto 1) do  PercolateDown(r);

}

PercolateDown(int r)

{

1) Compare among r,2r and 2r+1 and place them like: the largest element in 2r+1, the smallest element into 2r and the remaining element into r.

2) If any interchange (like step 1) takes place Go To that Sub-tree and again follow step 1

3) STOP when no interchange takes place

}

2nd part:

The smallest element is to the last level of right or left subtree. If the height of left subtree is L and height of right subtree is H, the smallest element is either in L or in H.

