Engg Data Structures:

Review problems for final exam
1. a)  Using summations find the value of num in terms of n after the following segment has been executed. 

num = 0;

for ( k= 1 ;    k <  3  ;   k++) { 


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



num = num + 2*j – 1;}

b) Work out the number of arithmetic operations needed to execute the segment. 

2. Given the following array, indicate the result of pass 2 when it is subjected to

A) insertion sort

B) bubble sort

[ 65
 12
40  
25
50 
15 
35
10
80]
3.  Ackermann’s function grows faster than any primitive function.  It is defined below.  Construct a recursive function that will correctly produce the Ackermann number for values of m and n.  
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4. Using summations  find
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ANSWER:



(b)  Find the closed form for: 
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   ANSWER:

5.  Solve the recurrence relation

T(n) = T(n – 1 ) + 2






T(1) = 1
6. Write a recursive function which adds 50 to the data value for every node having only a single child and returns the tree. What is the Big-Oh complexity of your function in terms of the number of nodes in the tree?

7.        Work out the number of operations involved in the following function msort.  It is specified that n is a power of 2 and that  line12  needs  n operations. (Note that  n1 will always equal n2.)  Ignore all operations involved in line3 to line9  from your calculations. 

void msort(int array[], int n) {



line 1


  int j,n1,n2,leftarray1[n],rightarray[n];

line2

  if (n<=1)return;






line3

  n1=n/2;







line4

  n2 = n - n1;







line5

  for ( j = 0; j<n1; j++ )




line6

      leftarray[j]= array[ j];



line7

  for ( j = 0; j<n2; j++ )




line8

      rightarray[j]= array[ j+n1];



line9

  msort(leftarray, n1);





line10

  msort(rightarray, n2);





line11

  merge(leftarray, n1, rightarray, n2,  array, n);line12
}

.
8. Write a function which returns 0 if a binary tree is totally left skewed, that  is there is no right child, otherwise it returns 1. Assume an empty tree is also left skewed.
9.  A linear linked list is to implement a queue. Write a dequeue function for this queue..

10.  Write  a function which counts the number of digits in a given integer N.






24n2 – 18n - 42











18n2 + 9n – 2 
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