COP 3502 - Computer Science I

Exam #2 - Fall 2001

Lecturer : Arup Guha

Date : 11/14/01

TA: _______________________

Name: ______________________

1) (3 pts) Define a struct to store information for money to be used in a linked list. Your struct should contain the following three components:

a) an integer dollars

b) an integer cents

c) a pointer, next, to the struct itself

Fill in the struct definition below:

struct money {

     ___________________________

     ___________________________

     ___________________________

};

2) (6 pts) Write a segment of code to do the following:

a) define a pointer p to a money struct

b) allocate space for a money struct and make p point to it.

c) assign the dollars component of the newly created money struct to 5.

d) assign the cents component of the newly created money struct to 35.

e) assign the next component of the new created money struct to NULL.

___________________________________________

___________________________________________

___________________________________________

___________________________________________

___________________________________________

3) (5 pts) Write a function total_cents, that takes in a pointer to a money struct and returns an integer corresponding to the total number of cents contained in the money struct pointed to by the parameter passed to the function. (So, for example, assuming we use the pointer p from question number 2, then total_cents(p) should return 535, since 5 dollars and 35 cents is a total of 535 cents.)

int total_cents(struct money *p) {

}

4) (15 pts) Write a function most_money, that takes in a pointer to a money struct, which represents a pointer to the head of a linked list of money structs, and returns an integer. The integer returned should equal the total number of cents stored in the money struct with the maximum amount of money in the linked list. Use the function you wrote in question #3. The prototype is provided for you below:

int most_money(struct money *p) {

}

5) (4 pts) Consider this series of queue operations, what are the values left in the queue after these operations have executed?

enqueue(9)

enqueue(3)

dequeue()

dequeue()

enqueue(17)

enqueue(4)

enqueue(6)

dequeue()

	
	
	
	
	
	


front

of 

queue

6) (8 pts) Consider the recursive function below:

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)

_______________

c) foo(4, 3)

_______________

d) foo(35, 0)

_______________

e) foo(20, -7)

_______________

Assuming that you call function foo with positive integers a and b, what value does the function return, in terms of a and b? (Please leave your answer in terms of a, b and the factorial function. Remember that n!, (read n factorial), equals the product of all the integers from 1 to n. For example, 5! = 1x2x3x4x5 = 120.)

____________________________

7) (7 pts) Evaluate the following post-fix expression, showing the values in the stack at each indicated point in the Postfix string(points A, B, and C).

9   2   3   +    –   7  A  9    1    *   6   2   /   B   /   –     8   4   /  C    –     + = ______
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8) (6 pts)
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[image: image2.wmf]å

+

-

=

1

1

2

n

n

i

i

= 

10) (15 pts) Consider implementing a stack with an array. Here is a struct definition, an initialization function and a push function for the stack:

#define SIZE 10

struct stack {

    int values[SIZE];

    int top;

};

void push(struct stack *s, int val) {

     s->values[s->top] = val;

     s->top++;

}

void init_stack(struct stack *s) {

     int i;

     for (i=0;i<SIZE;i++)

          s->values[i] = 0;

     s->top = 0;

}

Write the functions pop and empty below. You may assume that the stack is non-empty when pop is called. (Note: pop should return the value stored at the top of the stack and pop it from the stack and empty should return a 1 if the stack is empty and a 0 otherwise. You may not need 4 lines to write either of these functions.)

int pop(struct stack *s) {

     _____________________________________________

     _____________________________________________

     _____________________________________________

     _____________________________________________

}

int empty(struct stack *s) {

     _____________________________________________

     _____________________________________________

     _____________________________________________

     _____________________________________________

}

11) (2 pts) Consider merging these two sorted lists: 1,5,6,7,12 and 3,4,9,11, using the Merge function shown in class. What value will be the sixth one placed in the combined sorted list?

________

12) (15 pts) Write a recursive function print_tri that takes in two parameters, an integer num and a character c and prints an upside down triangle with num rows all using the character c. For example, print_tri(4,'w'); should output the following:

wwww

www

ww

w

void print_tri(int num, char c) {

} 

13) (3 pts) Describe in words what the following function does:

void what(int array[], int length, int num) {

     int i;

     for (i=0; i<length; i++)

          array[i] = array[i] + num;

}

_____________________________________________________________________

14) (3 pts) Describe in words what the following function does:

int what2(int array[], int length, int num) {

     int i, x = 0;

     for (i=0; i<length; i++)

          if (array[i] == num)

               x++;

     return x;

} 

_____________________________________________________________________

15) (3 pts) Describe in words what the following function will do if the array it is passed contains values stored in descending order. (This means that the value in the array at index 0 is the greatest, and the value stored in index 1 is the second largest, etc.)

void what3(int array[], int length) {

     int i,j;

     for (i=0; i<length; i++)

          for (j=i+1; j<length; j++)

               if (array[j] < array[i])

                    array[j] = array[i];

}

______________________________________________________________________

16) (1 pt) How many holes does a three-hole-punch make in a single sheet of 8x11 paper, if used properly? 

________

Place your scratch work here. If you would like any work on this page graded, please clearly label your work.
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