CS 131   FINAL EXAM   DECEMBER 13, 2007                                            Name: _______________________PRIVATE 

PART I:

1. Explain 7 of the following, giving an example if appropriate.

a. Data structure versus control structure
   A data structure organizes the information (e.g. a record or list)
   A control structure organizes the program (e.g. a loop or branch)
b. The importance of functions
   Functions make the program easier to read
   Functions can be used more than once
   Functions can be tested separately
   Functions can be stubbed while you work on the overall program structure

c. Syntax error

an error in C++ grammar that keeps the program form compiling. E.g. a missing ;
d. Semantic error
The program compiles, but gives the wrong output, perhpas because of an  

      incorrect formula.

e. Runtime error

The program compiles but doesn’t run. E.g. there may be division by zero or a missing file.
f. Recursion
   A program calls a smaller version of itself and eventually reaches a base case
   A recursive definition of n!:
       0! = 1
       n! = (n-1)! * n
g. What do the following compiler messages mean?


error C2065: 'x' : undeclared identifier

     The program used a variable x that it didn't declare.
      error LNK2001: unresolved external symbol "void __cdecl print_stars(int)"

The program calls a function print_stars(int) for which there is no body.
h. What is wrong with the statement    if (name ='END')
            It should be name== "END"

2. What is the output of each of the following:

a.    a = 100;

b =  20;

if ((a < b) || (a > 50))

   cout << a;

else

   cout << b; 

100

b. for (int i = 1; i <=4; i++)

cout << 3*i;

cout << "hello\n";

36912hello

   c.  void f1(int& a);
               void f2(int b);
               void f3();
              int main( )
              {
int x = 15;

f1(x);

cout << x << endl;

x = 14;

f2(x);

cout << x << endl;

x = 13;

f3();

cout << x << endl;

}
void f1(int& a)

{ 
   a = 6;

}

void f2(int b)

{ 

   b = 5;

}

void f3()

{ 

  int x;

  x = 4;

}
6 

14

13

3. Write the statements to declare the following.

a. A variable named  middle_initial that can be assigned any ASCII character.

char middle_initial;
b. A variable named  healthy  that keeps track of whether you are healthy or not.

      bool healthy
c. A constant named CURRENT_YEAR that has value 2005.  Give two reasons why you would do this.
      const CURRENT_YEAR = 2005;
reason 1: It makes the program more readable
reason 2: It is easy to change

d. A variable named  grade to store the grades for 10 students.
int grade[10];
e. A record named course  that has a title, professor, and number of credits.

  struct course{

    string title;

    string professor;

    int credits;

  };
f. A variable named  courses  that contains 20 courses as in e.
course courses[20]
4. Name the control structure that is is most appropriate for each of the following.

a. Reading and printing 10 integers. for
b. Reading and printing a sequence of positive integers until their sum exceeds 100. while

c. Printing "positive" if an integer is greater than 0. if

d. Printing "positive" if an integer is greater than 0, negative if less than 0. if/else

e. Printing the word for an integer between 1 and 10  (if the number is 1, print "one"...) switch
5. Write C++ statements that will accomplish the following. Declare any variables you use. It is not necessary to include prompts or to make complete programs.

a. Write a statement that sets the Boolean variable available to true if number_ordered is less than or equal to number_on_hand  minus  number_reserved  and false,  otherwise.

available = number_ordered < (number_on_hand  - number_reserved)
b. Read a sequence of positive integers with a negative trailer (sentinal) and print the sum..
       int wt;

   cin >> wt;

   cout  wt << " ounces is " << wt/16 << " pounds and " << wt%16 << " ounces.\n";
c. Read an integer representing a weight in ounces and print it in pounds and ounces. There are 16 ounces per pound. An input of 35 ounces would produce 2 pounds and 3 ounces.
       int num;

   int sum=0;

   cin >> num;

   while (num > 0)

   {

     sum += num;

     cin >> num;

   }

   cout << sum;

d. Print the following on the screen. Use a nested loop.
   
1
   
22


333


4444


55555

      for (int i=1; i <=5; i++)

      {

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

          cout << i;

       cout << endl;

      }

6. A value-returning function named min has two float parameters, num1 and  num2, and returns a float result.

a. Write the heading and body for min.
      float min(int num1; int num2)

      {

         if (num1 < num2)   

            return num1;

         else return num2;  

      }

b. Write a statement that would print the value returned by  min  in which the arguments (parameters) are a float variable named deductions and  200.0.

       cout << min(deductions, 200.0);
c. Write the body for min
7. Given declarations

   struct Camel

  {

     string  name;

     int  number_of_humps;

  };
  Camel camel[100];

a. Write a function (heading and body) named get_camels that will read camel data for 100 camels from the console (keyboard).

{

      for (int i = 1; i <= 100; i++)

      {

        cout <<"Name: ";

        cin >> camel[i].name;

        cout <<"Humps: ";

        cin >> camel[i].number_of_humps;

      }

   }

b. You are conducting an experiment and must examine just the camels with two humps.  Write just the heading for a function named two_humps that prints the names of all camels who have 2 humps to the screen .  

void print_two_humps(const Camel camel[])

c. Write just the heading for a function named humps that returns the number of camels who have 2 humps.  

int two_humps(const Camel camel[])
PART II:  Please turn in Part I before starting this section. You may use the compiler, but nothing else for problem 8  You may use Word for Problem 9. Email your answers to me and to yourself.
8. A text file,  stud.dat,  contains student test information.  Each data group in the file contains a student's first name, last name, a class year and a gpa, each on its own line.  For example,


John 

           
Smith


2006

              3.15


Mary 

           
Jones


2008


2.50

Do either a or b. I will give you a data file to test your program.
a. Write a program that

       1)   reads the data from a file.  
       2)
 prints the students and their information.
       3)   prints the average gpa. 

       4)   prints the first and last name of the student with the highest gpa.
       Note, this does not assume that you store the data from the file in an array.

b. Write a shell for a program that

       1)   reads the data from a file into parallel arrays or an array of records.

       2)
 prints the students and their information.

       3)   sorts the students by increasing gpa. 

       4)   prints the sorted list.

       5)   prints the names of all students with gpa above 2.0

       Use a function for each piece above.

 Use stubs for the function bodies and make sure the program compiles successfully.

        Fill in any two function bodies.

9. Pick a concept you have learned in this course, explain it, and describe how it relates to any other (non- computer science) part of your experience or education. 1page single-spaced.

10. Have a wonderful holiday (this one is worth many points).
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