CS 131 Exam 1 October 5, 2007
Name________________________________  Time started__________    Finished___________

1. (12 points) Identify briefly 4 of the following. 
a. Syntax error.  Define and give an example.
An error in language. It will prevent the program from compiling.

Example: cout >> "hello";

b. Run-time  error.  Define and give an example.
An error such as division by zero that is detected at run time. The program compiles, but doesn't run.

Example :

n = 0;

m = 1;

cout << m/n

c. Logical error. .  Define and give an example.
The program compiles and runs, but the answer is incorrect. 

Example: area = width + length;
d. Two advantages of using functions

Any of the following:

You can reuse code

You can organize a program into smaller pieces

You can build and test functions separately
The code is more readable
e. Library 

A collection of functions and constants that are placed in a separate file, e.g. loan.h,  and when included in .cpp  programs, e.g. #include "loan.h"can  be used in them.
2. (10 points) Write the following declarations

a. A constant that gives the name PI to the value 3.14159.
       const float PI = 3.14159;
       Give one reason why you would do this:
      to make the program more readable, to avoid mistyping the number.
b. A variable named initial that represents the first letter of a name.

       char initial;
c. A variable named happy that represents whether you are happy or not.
     bool happy;
d. A variable named new_car that represents the cost of a new car. 
float new_car;
3. (6 points) Which of the following are correct C++?  Say what the errors are. Assume all variables are int.

a. x * y = c;    Incorrect. The left side is not a variable
b. a = b % c; Correct
c. if (3 < x < 6) Incorrect. 3 < x < 6 is not a correct boolean expression
      cout << x;

4. (9 points) Give the exact output of the following. 
a. a = 100 / 30;

   b = 100 %  20;

   if (a > b)

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

   else

      cout << b <<  " " << a;
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b. for (int i = 2; i <=4; i++)

  { 
     cout << i;
     cout << ": hello\n";   

  }

2: hello

3: hello

4: hello  

c. for (int i = 2; i <=4; i++)

     cout << i;
     cout << ": hello\n";   

234: hello

5. (4 points) Two problems with the function in this program will keep it from running. What are they?

#include <iostream>

using namespace std;

int add(int x, y, z);

int main() 

{

  int a, b, c, sum;

  cout << "Enter 3 numbers " << endl;

  cin >> a >> b >> c;

  sum = add(a,b,c);

  cout << "a + b + c = " << sum << endl;

  return 0;

}

int add(int x, y, z) 

{

  int answer;

  answer = x+y+z;

}

   The parameters must each have their own type: int add(int x, int y, int z) 

The function must return a value

6. (12 points) Write headings (not bodies) for the following functions.

a. max that prints the larger of two integers.
void max(int first, int second);
b. max that returns the larger of two integers.
int max(int first, int second);
c. is_odd that takes one integer parameter and returns false or true, depending on whether it is divisible by 2
bool is_odd(int n)

d. print_stars that that takes one integer parameter and prints that many *s in a row.
void print_stars(int n);

7. (8 points) Write bodies for two of the functions above (do on other side)
void max(int first, int second)

{

   if (first > second)

      cout << first;

  else

     cout << second;

}

void max(int first, int second)

{

   if (first > second)

      return first;

  else

     return second;

}

bool is_odd(int n)

{

    if (n%2 = =0)

         return false;

   else return true;

}

void print_stars(int n)

{

   for (int i=1; i <= n; i++)

     cout << '*';

    cout << endl;

}

8. (4 points) Write a code segment  (not an entire program) to create the following output using print_stars of problem 7. You do not need to have written a body for print_stars, just call it as many times as needed
       *

       **

       ***

       ****

       *****

       ******

       *******

       ********

       *********

       **********

       ***********

 int i;

for (i=1; i<=11; i++)

   print_stars(i);
9. (5 points) Fill in the following program. It should read three values from the console and  output them to the file myoutput.txt 

   #include <iostream>

   #include <fstream>                                            //for file input

   using namespace std;

   int main ();

   {

      int val1, val2, val3;

      //declare a variable for file output and open the file

      ofstream fout('myoutput.dat');

      //read 3 values from the console

      cin >> val1 >> val2 >> val3;
      //send the 3 values to the file

      fout << val1 << val2 << val3;   
     return 0;

    }

10. (6 points) Evaluate the following: (sunny && spring) || (!sunny && !spring)

a. If sunny is true and spring is false. false
b. If sunny is false and spring is false. true
Write a Boolean expression to describe a rainy spring.

rainy_spring = spring && (!sunny)
Hand in the above before you start the next problem. You may use the computer for the compiler only. You may not refer to the text, other programs, or material on the web. Email me and yourself a copy of your program. 
11.  (24 points) Write a program that will calculate the taxes for 5 employees. The user will enter the employee number (integer), salary (float), deductions (float) and number of dependents (integer).

Taxable income will be salary minus deductions and minus $100 per dependent. 

If this is negative, taxable income is 0. 

Use a function compute_taxable_income.

Output the ID and taxable income for each employee.
At the end print the total taxable income.

All outputs should go to the console.
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