COM 1100 - Fundamentals of Computer Science

Practice Problems For Midterm

Spring 2002

Problem 1: Classes and Objects

Please refer to the code for the Class SimpleSquare on the last page of this document.

(a) What is the name of the file in which this class definition must reside?

(b) List the names and types of all named constants defined within the SimpleSquare class.  If there are none, then just write “None”.

(c) List the names and types of all instance variables (fields) belonging to any SimpleSquare object.  If there are none, then just write “None”.

(d) List the names and types of all class variables associated with the SimpleSquare class itself  (including named constants).  If there are none, then just write “None”.

(e) 
Suppose we put the statements

SimpleSquare mySquare = new SimpleSquare(30, 40, 50);

console.out.println("Left: " + mySquare.left);

in our program (outside the SimpleSquare class).  What will happen?  Explain.

(f) 
Show what output is produced by the following code fragment:

SimpleSquare mySquare = new SimpleSquare(30, 150);

console.out.println("Left: " + mySquare.getLeft());

console.out.println("Top: " + mySquare.getTop());

console.out.println("Size: " + mySquare.getSize());

(g) Suppose a SimpleSquare object s1 has already been created.  Write code to create another SimpleSquare object s2 that is the same size as s1 and whose top is the same but would appear just to its right if displayed in the graphics window.   You may introduce intermediate variables if you want to, but it is not necessary.  If you do, you must declare them.

Problem 2: Arithmetic, Decisions, and Loops

(a) Show what output is produced by the following code fragment:

int x = 32;

int c1 = x - 15 / 4 * 3;

int c2 = (x - 15) / 4 * 3;

int c3 = 5 * x - 15 / 4;

int c4 = 5 * (x - 15) / 4;

console.out.println("c1 = " + c1);

console.out.println("c2 = " + c2);

console.out.println("c3 = " + c3);

console.out.println("c4 = " + c4);

(b) Show what output is produced by the following code fragment:

double y = 32.0;

double d1 = y - 15.0 / 4.0 * 3.0;

double d2 = (y - 15.0) / 4.0 * 3.0;

double d3 = 5.0 * y - 15.0 / 4.0;

double d4 = 5.0 * (y - 15.0) / 4.0;

console.out.println("d1 = " + d1);

console.out.println("d2 = " + d2);

console.out.println("d3 = " + d3);

console.out.println("d4 = " + d4);

 (c) Suppose the integer variable age represents a value in the range from 0 through 120. For each of the following boolean expressions highlight the part of the interval for which the expression is true. If it is never true, please, indicate that too.

(age < 21) && (age < 65)
0 ......
20 21 22 ................ 64 65 66 .....
120

(age > 21) || (age < 65)
0 ......
20 21 22 ................ 64 65 66 .....
120

(age < 21) && (age > 65)
0 ......
20 21 22 ................ 64 65 66 .....
120

(age > 21) || (age > 65)
0 ......
20 21 22 ................ 64 65 66 .....
120
(d)
Write a code fragment that will set the value of the boolean variable eligible to true, if and only if any of the following conditions are met, given variables age and gender of type int, where the values of gender can be either of the symbolic constants MALE or FEMALE:


male, with age less than 18, or
female, with age greater than 13 but no more than 21, or
male, with age at least 65, or
female, with age greater than 54

(e) Show what output is produced by the following code fragment:

int n = 100;

if (n % 2 == 0){


console.out.println("n is even");

}

if (n % 100 == 0){


console.out.println("n is a multiple of 100");

}

(e) Show what output is produced by the following code fragment:

int n = 100;

if (n % 2 == 0){


console.out.println("n is even");

}

else if (n % 100 == 0){


console.out.println("n is a multiple of 100");

}

(e)
Write loops that will print the following numbers on one line (you must use loops):


(i) Print:  7  8  9  10   ...   21   22


(ii) Print:  10   16   22   28   ...   64   70


(iii) Print:  120   95   70   45   20  


(iv) Print:  20  35  50  65   ...   110 125

(f)
Show what output is produced by the following code fragment:

int n = 5;

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


n = n * i - 2;

console.out.println("" + i + ":  " + n);

}

console.out.println("DONE");

 (g)
 Show what output is produced by the following code fragment:

int n = 100;

int m = 3;

while (n < m){


console.out.println("n = " + n + "   m = " + m);


n = n - 10;


m = 2 * m;

}

console.out.println("DONE");

console.out.println("n = " + n + "   m = " + m);

Problem 3: Simple Program Fragment

Write a code fragment (not quite a complete program) that uses the JPT console and asks the user to type in 10 integers. It should keep track of two sums: the sum of all even numbers entered and the sum of all odd numbers entered.  At the end it should print both sums.

You must declare all the variables you use.

Problem 4: Complete Helper Function

Java provides a function Math.abs that returns the absolute value of its single numerical argument.  For this problem you are to pretend that such a built-in function is not available (which means you may not call Math.abs).  The idea here is to create your own absolute value function.

(a) Give a complete function definition for a function called absoluteValue that takes an int argument and returns an int value representing the absolute value of its argument.

(b) Math.abs also accepts a double argument and returns a double value representing the absolute value of its argument.  Show how to make your absoluteValue function also work like this, accepting and returning double values as well as int values.

public class SimpleSquare {

    public static final int DEFAULT_SIZE = 100;

    private int left;

    private int top;

    private int size = DEFAULT_SIZE;

    // 2-arg constructor

    public SimpleSquare(int l, int t){



  left = l;



  top = t;

    }

    // 3-arg constructor

    public SimpleSquare(int l, int t, int s){

    
  left = l;

    
  top = t;

    
  size = s;

    }


// Setters

   public void setLeft(int l){ left = l; }


public void setTop(int t){ top = t; }

   public void setSize(int s){ size = s; }


// Getters

   public int getLeft(){ return left; }

   public int getTop(){ return top; }

   public int getSize(){ return size; }

   // Used to display a SimpleSquare object in a graphics window 

   public void display(BufferedPanel window){

       Graphics2D g = window.getBufferGraphics();

       g.setPaint(Color.blue);

       Rectangle2D.Double r = 

            new Rectangle2D.Double(left, top, size, size);

       g.fill(r);

       window.repaint();

   }

}
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