Engg. Data Structures
Review problems  for Exam I

1.   Develop an iterative algorithm to  count the number of digits in a given integer.

2. Find the number of multiplication operations in the following pseudo code segments:

a) 
t = 1;


for j = 1 to  N { 



for i = 1 to k  




s = t * j;

 
}

b)  
s= 5; 


t = 10;


k = 2;


for j = 1 to  40 { 



for  i = 1 to t 




s = s + t * i * 8;


 }

c)  
s= 5; 


for j = 1 to  40 { 



s = s * 2;



for  i = 1 to 20  




s = t * j * 8;


 }

3. a) Express the number of operations involved in the following code in terms of summations. Assume each statement on lines 2,4,5,6 and 7 needs 1 operation.

b) Evaluate the summations.

1.
for i = 1 to n – 1 
{

2.

min = i; 

3.

for j = i+1 to n 

4.


if A[j] < A[min] 
min = j; 

5.

temp = A[i];

6.

A[i]= A[min];

7.

A[min] = temp;



8.
 }

4.  Find the closed forms for:
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5.  Evaluate the following postfix expressions using a stack. Show  the contents of the stack at the indicated point in the Postfix string (point A, B or C).

.


             A        B      C

a)
6   7   9       +       –     


       A

   B


C

b)
6   7   9   +      –   2    /       11   2   2    /   +          *     


6.  Consider the following expressions with the infix notation. Transform  into  postfix expressions. Trace the state of the operator stack as each character of the infix expression is processed. Show the contents of the operator stack at the indicated points in the infix expressions (points A, B and C). 

        


     A
         B
                   C

X    *    Y    –     ( P   +  Q       )    *       (  R   /  S           )

        

  A
                B
                C

E    –     F     *       G   /    ( P   +       Q       )   +         T

7. Consider the recursive function :

int foo(int a, int b) {

     if (a <= 0)

          return 1;

     else

          return (b*foo(a-1,b+1));

}

What do the following function calls evaluate to?

a) foo(1, 5)  
b) foo(3, 3)


8. Solve the recurrence relation

T(n) = T(n – 1 ) + 2






T(1) = 1
9.  Write a recursive algorithm called PrintOdd, that prints only the odd numbers from 1 to n in increasing order.  The  value of n may be either even or odd.

10. Write a recursive function to count number of odd integers in the array dd containing k elements.
11. The Binomial  function C(n,k) is usually defined in terms of factorials  as follows:

 C(n,k) = n ! / ( k!  (n – k )! )

This involves lot of computations as it needs to find factorials of 3 numbers. 

It can be shown that it is also possible to compute C(n,k) through simpler functions:

C(n,k) =  C(n – 1, k – 1 ) + C(n – 1, k )

C(n,n ) = 1

C(n,1) =  1

Write a recursive function to compute C(n,k) using the above relations.

13.   Write a RECURSIVE function which takes a  positive integer and returns the sum of its digits. For example calling digitsum(2304) should return 2+3+0+4, which is 9.

14.  Write a recursive routine to print out characters of a string in the  reverse order. 

15.  What is the sum of the maximum contiguous sub sequence of the following:
3  4    1   2   -15   16  5
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