Honors CS 1 Exam #1

Date: 10/4/00

Lecturer: Arup Guha

Name : ___________________

1) (5 pts) Compute the summation 
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2) (4 pts) Solve the following equation for x: log3(27x) = log3x2 + log4256

3) (3 pts) Convert the binary number 11001110 to its base 10 equivalent.

4) (3 pts) Convert the decimal number 152 to its binary equivalent.

5) (5 pts) What is the output of the following segment of code? (Please place your answer in a box to the right of the code.)


char x[10];

            x = “Question5”;

            for (int i=0;i<10;i++) {

               if (i%2 == 0) then

                  cout << x[i];

               else

                  cout << “\n”;

             }

6) (4 pts) Evaluate the following expressions:


a) (3 + 4*7)%6 < 19/10


_______________________


b) 8 – 3*(7 – (6 – 5))



_______________________


c) (45 – 15.0/2)*2



_______________________


d) !( (23 > 17) && !((6 – 3) < 4) )

_______________________

7) (8 pts) Consider the following function header:

 
double Total_Worth(double prices[], double numshares[], int numstocks);

      Each of the array parameters are of size numstocks. The first array prices, stores the 

      price of stock 0, 1, 2, ...,numstocks-1 per share, in the respective array index. The

      second array numshares, stores the number of shares of each stock 0, 1, 2, ... 

      numstocks-1, that a particular investor owns. The function should return the total

      net worth of all of the investor’s stocks. (Note, the net worth of a single stock is

      simply the price per share of that stock multiplied by the number of shares the

      investor has of that stock.) Write the function Total_Worth below.

double Total_Worth(double prices[], double numshares[], int numstocks) {

}

8) (10 pts) Consider the following function header:

 
Pre-condition: The size of the array array must be size. 0 ( index < size.


Post-condition: The function will return the rank of the integer array[index] with



              respect to the rest of the elements stored in array. If array[index]




  stores the maximal element in the array, then the function will



 
  return 1, for example. (If array[index] is the third largest value in




  the array, the function will return 3, etc.)


int Place(int array[], int size, int index);

     Use the function above to write a function that takes in array array of integers and 

     sorts it, in ascending order, storing these sorted values in the array sorted. The

     function header is given below:

void Sort(int array[], int sorted[], int size) {

}

9) (10 pts) What is the output of the following program?

#include <iostream.h>

int kenny(int,int&);

void kyle(int&, int);

int main() {

  int stan = 4;

  int cartman = 7;

  stan = kenny(cartman, stan);

  cout << "In main " << "stan = " << stan << " cartman = "; 

  cout << cartman << endl;

  kyle(stan, cartman);

  cout << "In main " << "stan = " << stan << " cartman = "; 

  cout << cartman << endl;

  return 0;

}

int kenny(int stan, int &cartman) {

  int satan = 2*cartman;

  int a = 4;

  stan = satan - a;

  cartman = stan + cartman;

  cout << "In kenny " << "stan = " << stan << " cartman = ";

  cout << cartman << endl; 

  return cartman/3;

}

void kyle(int &stan, int cartman) {

  stan = cartman - 3;

  cartman = stan + 100;

  cout << "In kyle " << "stan = " << stan << " cartman = ";

  cout << cartman << endl;

}

10) Consider writing an application that adds, subtracts and multiplies matrices. Answer the following questions with a few sentences regarding the development of this program.

a) (3 pts) What data structures would be necessary to implement this program?

b) (4 pts) What types of functions might you want to have?

c) (5 pts) How would you test the correctness of your program? (Be thorough on this answer.)

11) (5 pts) Point out 5 mistakes with the code below. You may assume that the segment of code is attempting to print out a tip chart as shown in class.

int start; end; 

cout << "Enter the dollar amount to start the tip chart.” >> endl;

cin >> start;

cout << "Enter the dollar amount to stop the tip chart.” << endl;

cin >> end;

cout << "Dollars\t15% Tip\n";

cout << "-------\\t-------\n";

i = start;

while (i <= end) { 

  cout  << "$" << i << "\t" << "$" << i*0.15 << endl;

}

a)

b)

c)

d)

e)
12) (10 pts) Write a function that takes in an integer and calculates the sum of the odd digits in that integer and returns this value. The function header is given below:

int Sum_Odd_Digits(int number) {

}

13) Given the following array of numbers and procedure, answer the questions below.  Assume that the array X of size n is correctly declared and contains the values shown when passed to the function below. (So n=6.)

Array X
1
3
1
2
1
2

index
0
1
2
3
4
5


void ArrayOperation(int X[], int n) {



int i, j, s;

    i = 0;





while (i < n) {




s = 0;




j = 0;




while (j < n) {





s = X[j] + s;





j = j + 1;




}




X[i] = s;




i = i + 1;



}


}


a) (6 pts) Show the array X after the procedure has executed?

Array X







index
0
1
2
3
4
5

b) (7 pts) Consider the case where each element of the array X is equal to m, where m is a positive integer. Now consider executing the procedure ArrayOperation(X,6). What will the sum of the elements of the array X be, in terms of m? 

      c) (7 pts) Consider the case where each element of the array X is a positive integer. If 
X[i] = X[i+1] for some integer i such that 0 < i < 6, what can we say about the 

relationship between X[i] and X[i+1] AFTER executing the procedure ArrayOperation(X,6) executes?
14) (1 pt) Who wrote Benjamin Franklin’s autobiography?
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