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Write a complete C++ program, including comments (worth 2 pts--include a good comment at the top and at least one more good comment later in the program), to do the following:   

The task is to create a program for a teacher. This program will read in a set of students and print an individualized report and a class report at the end of the program.

1. The program will read in the id number of the student and 4 integer test grades.
2.  The program will compute the student’s average; which is the sum of the test scores divided by 4. If the student has an average of 95 or higher, the program will indicate that the student is on the honor roll. If the student scored below 70, the program will indicate that the student has failed the class.
3.  If the student is not on the honor roll and did not fail, the program will throw out the lowest test score and calculate the average again. This average is the students “adjusted average.” This is the sum of the highest 3 scores divided by 3.
4.  The letter grade will be printed based on the average using the following scale: 

90 or more = A

80 to 90   = B

70 to 80   = C

Below 70   = F
6.  Then the program should skip a few lines of output and repeat the entire series of steps for the next student, and so on, until the last person has been processed.  You must decide how to recognize that the last person has been processed, and you must explain this in a comment.  

7.  At the end, print the total number of students processed, the number of students who failed and the number of students on the honor roll.
I  Evaluate each of the following according to the C++ precedence rules.  In each case, show what value is stored in the variable on the left-hand side. For each part, start from the original values.
SHOW YOUR WORK SO IT IS CLEAR WHICH OPERATION IS DONE FIRST, THEN SECOND, ETC., UNTIL THE FINAL ANSWER.  DON’T SKIP STEPS.
   int    e = 7,  b = 3,  g = 5,  h = 10;

   double x = 1.5, r = 2.4;

(i)   h = g – e / b * 2 - 1;          h =

(ii)  h = b * 10 – e % 2 / g;         h =

(iii) r = 1 - (double) e / b * g;     r =

 9 pts

II  Each of the following independent segments has a number of compilation errors.  Underline each compilation error, then rewrite each statement to the right so that all of these errors are fixed.  Assume all variables have been declared.

   You must rewrite each statement--do not omit any statements.

Do not change any complete statements or parts of statements that are already valid.  Correct compilation errors only, nothing else.

1.  cin << a;

    while (a plus 1 is equal to b)

         subtract 2 from a;

    add 1 to b;

2.  cout << 'nonzero';

    if x + y <= r / 3;

         3x = y + 5r
    else 

         cout << t;
 20 pts

III  a.  Show exactly what is printed by the following program:

#include <iostream>

using namespace std;

int main()

{

    int x = 12, y = 0, z = 0;

    while (x >= y)  {

         cout << x << " " << y << endl;

         x = x ‑ y;

         y += 2;

         if (y > 4)

              z = z + y * 10;

         else 

              z = z + 3;

         cout << x << " " << y << " " << z << endl;

    }

    cout << x << endl << y;

    cout << endl << z;

    return 0;

} 

b.  Show everything that is printed by the following program.

Assume that the data values shown below are typed in one at a time in response to the prompts:     14   78   25  

#include <iostream>

using namespace std;

int const LIMIT = 3;

int main()

{

     int x = 8, y = 7, j = 2, k = 2;

     for (j = 1; j <= LIMIT; j++)  {

          k++;

          cout << "type in a number" << endl;     

          if (k != 4)

               cin >> y;

          else 

               cin >> x;

          if (j == 2)

               k = 0;

          cout << x << " " << y << " "

               << j << " " << k << endl;

     }

     cout << x << endl << y << " " << k;

     return 0;

}

c.  What would be printed if the third line of the program were changed to what is shown below (and everything else is the same)? 

int const LIMIT = 0;
IV  Show what is printed by the following program.

#include <iostream>

using namespace std;

int funny(int,int);

int main()

{

     int a = 1, b = 4, c = 5;

     c = funny(a,b);

     cout << a << " " << b << " " 

          << c << endl;

     a = 0; 

     c = 8 * funny(6,a-1);

     cout << a << " " << c << endl;

     return 0;

}

int funny(int p, int q) 

{

      int r;

      if (q < p)

           r = 3 * q;

      else 

           r = 7 * p;

      cout << "funny: r is " << r << endl;

      return r + p;

}
11 pts  

V  a.  Include a good comment when you write the function described below:  

Write a function named findthemiddle, which receives 4 parameters. It determines the middle value by finding the largest value and the smallest value and averages the two values.
For example, if the input values are 5 3 8 1, the function sums 1 and 8, and divides by 2, to get 4.5.
b.   Show how to use the function findthemiddle in a main program.  

The main program will store the answer returned by the function in a variable named z.

Give the call from a main program to this function.  

In main, just call the function and print the answer returned.  

NOTE: You should give the function prototype, the declaration for each of the variables mentioned above, and the call to the function and printing of the result; give nothing else in main. 

Explain the purpose of each function below.
int func1(int a, int b)


Purpose:

{


if(a < b)



return a;


else return b;

}

int func2(int a, int b)


Purpose:

{


int c = 1;


for(int i = 0; i < b; i++)



c *= a;


return c;

}

int func3(int a)



Purpose:

{


if(a < 0)



return a;


else return (a*(-1));

}

double func4(int a, int b, int c, int d) Purpose:

{


return ((a+b+c+d)/4);

}

bool func5(int a)



Purpose:

{


if(a > 50)



return 1;


else return 0;

}
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