COP 3502 Exam #2

Spring 2004

3/18/01

Lecturer: Arup Guha

TA: _______________

Recitation Time: __________

First Name: _____________

Last Name: ______________

Directions: Show all of your work!!! Full credit will not be given unless the appropriate work is shown. Partial credit may be earned for nearly all the questions, but can only be awarded if you show readable work. Please clearly circle your final answer to each question.

1) (5 pts) Compute the following sum in terms of n: 
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2) (5 pts) Compute the following sum exactly: 
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3) (5 pts) Compute the following sum in terms of n: 
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4) (5 pts) What is the unsigned binary(base 2) representation of 231 in base 10?

5) (5 pts) What is the eight bit binary(base 2) two's complement representation of -77?

6) (5 pts) What is the decimal(base 10) representation of the unsigned binary(base 2) value 10101101?

7) (5 pts) What is the decimal(base 10) representation of the binary(base 2) two's complement value 10101101?

8) (5 pts) Find the values of x which satisfy the equation 2(log2x) = log2 (15x-50).

9) (5 pts) Define f(n) = c(log2n), for some constant c. If you know that f(16) = 12, what is c? Also, determine f(64).

10) (5 pts) In the add function, the boolean condition in the while loop uses an or(||). Consider replacing this with an and(&&). In this situation, what would be the result of adding 1877 and 46? (Draw out the resulting linked list and give its numerical value.)

11) (5 pts) Draw the linked list that the sub function would return  a pointer to when subtracting 996 from 1000?

12) (10 pts) Write a function that takes in a pointer value to a struct integer and returns the number of digits in the integer represented by the linked list pointed to by value. (Thus, your function should return 5 if passed a linked list storing the number 13875. Note: You may assume that all integers are stored efficiently in doing this question.) A prototype is given for you below:

int numdigits(struct integer *value) {

}

13) (5 pts) One problem with the sub function (as illustrated by the previous question) is that it doesn't necessarily create an "efficient" storage of the result of a subtraction. Here is a function that is designed to take in an "inefficient" representation of an integer and make it more efficient without altering the value designated by the linked list. Why does this function not work?

void trim(struct integer *value) {

  if (value == NULL) return;

  if (value->digit == 0) {

    value->next = NULL;

    return;

  }

  while (value->next != NULL && value->data != 0)

    value = value->next;

  value->next = NULL;

}

14) (10 pts) Now, consider writing the function above, correctly. Fill in the code below so that the trim function (redefined here) works properly:

void trim(struct integer *number) {

  struct integer *save = number;

  struct integer *find = number;

  while (find->next != NULL) {

    // Advance find until a non-zero digit is found.

    while ( find->next != NULL && 

            ________________ == ____ )

      find = _________________;

    // Advance find and save to the next non-zero digit.

    if (find->next != NULL) {

      find = ___________________;

      save = ____________________;

    }

  }

  save->next = NULL;

}

15) (8 pts) Give the contents of the stack at the reference points marked in the expression as A, B and C, as the following postfix expression is evaluated.  Write the final value of the expression in the box below.


A           B          C
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               Final value of the expression is:  

16) (10 pts) Give the contents of the operator stack at the reference points marked in the expression as A, B, and C, as the following infix expression is converted into its postfix equivalent. Write the final corresponding postfix expression on the line below.

                                            A             B                                 C
9  *  (8  -  (7  -  6  /  (5  -   4  +  3  -  2  +  1)  ) )
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Equivalent Postfix Expression:

________________________________________________________________________

17) (2 pts) What are the initials of computer scientist Donald Ervin Knuth? ___________  

Scratch Page - Please clearly label any work on this page you would like graded.
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