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1.

public class Die {

   public static void main(String[] args) {

      final int FACES = 6;

      final int ROLLS = 60;

      int[] a = new int[ROLLS];

      int face, roll, count;

      for (roll=0; roll<ROLLS; roll++)

         a[(int)(Math.random() * FACES)]++;

      System.out.println("Face\tValue\tHistogram");

      for (face=0; face<FACES; face++) {

         System.out.print(face+1 + "\t" + a[face] + "\t");

         for (count=0; count<a[face]; count++)

            System.out.print("*");

         System.out.print("\n");

      }         

   }

}

Main ideas:

· Use an array to store the face counts

· Use Math.random()*FACES to generate random numbers

· Use final ints to store FACES and ROLLS

· Use print statements to display variables, characters, tabs, newlines, etc.

· Use nested loops to set and display faces and counts

2.

import cs1.Keyboard;

public class Pi {

   public static double pi(int term, double sum, double epsilon) {

      double t1 = 4.0/(2.0 * term + 1.0); // e.g. term 2 is 4/3

      double tn = 4.0/(2.0 * term - 1.0); // e.g. term 1 is 4

      double diff = tn - t1; // difference must always be positive

      if (term % 2 == 0) tn = -tn; // even terms are negative

      sum += tn; // add the term to the sum

      System.out.println("term=" + term + "\t" + "value=" + tn + "\t" + "PI=" + sum);

      return diff < epsilon ? sum : pi(term + 1, sum, epsilon);

   }

   public static void main(String[] args) {

      System.out.println("This program estimates PI using an infinite series.");

      System.out.println("Enter the difference between successive terms, e.g. 0.001");

      double epsilon = Keyboard.readDouble();

      System.out.println("Pi is " + pi(1, 0.0, epsilon));

   }

}

Main ideas:

· recursive method calls itself

· base case (if difference between terms is less than epsilon)

· recursive default case that uses term+1

· terms and return value are double precision or floating point numbers

· print statement displays terms and sum so far

· main program and class to test the function

· the value of each term t is expressed as 4/(2t – 1)

· even terms are negative

· terms are added to sum

· recursion is inappropriate because using many terms requires a lot of stack space

· this is a very inefficient way to estimate PI

3.

public class Complex {

   Complex () { a = b = 0.0F; }

   Complex (float c, float d) { a = c; b = d; }

   Complex negate() { return new Complex(-a, -b); }

// or void negate() { a = -a; b = -b; }

   static Complex add(Complex x, Complex y) { 

      return new Complex(x.a + y.a, x.b + y.b); 

   }

   static Complex subtract(Complex x, Complex y) { 

      return add(x, y.negate()); 

   }

   static Complex multiply(Complex x, Complex y) { 

      return new Complex

         (x.a * y.a - x.b * y.b, x.a * y.b - x.b * y.a); 

   }

   public String toString() { 

      return "(" + a + ", " + b + ")"; 

   }

   private float a, b;

}

Main ideas:

· class Complex

· private floating point variables a and b

· default constructor sets a and b to 0F

· other constructor sets a and b

· negate, add, subtract and multiply methods defined as specified

· toString method defined as specified

· new Complex objects created and returned

· public methods; static if not attached to specific object

4.

Create a class Vendor with attributes String name, address, phone, email.

Create a class Item with attributes int Number, String brandName, and int buyingPrice, sellingPrice and Vendor vendor.

Create a class Inventory which has a Vector of Item objects and method .

Create a class Order which has a Vector of Item objects and constructor which uses Inventory as an argument.

5.

import java.awt.*;

public class DrawingApplet extends java.applet.Applet {

  public void paint(Graphics g) {

    // first square

    g.drawRect(0, 0, 100, 100);

    g.drawRect(100, 100, 100, 100);

    g.drawArc(0, 0, 200, 200, 0, 90);

    g.drawArc(0, 0, 200, 200, 180, 90);

    // second square

    g.fillRect(200, 0, 100, 100);

    g.fillRect(300, 100, 100, 100);

    g.fillOval(200, 0, 200, 200);

    g.setColor(Color.white);

    g.fillArc(200, 0, 200, 200, 90, 90);

    g.fillArc(200, 0, 200, 200, 270, 90);

  }

}

Main ideas:

· graphics commands in java.awt package, applet in java.applet

· class DrawingApplet extends Applet

· drawing commands defined in a paint method

· public class and public void method 

· graphics object has color and drawing commands

· set colors using Color.black, new Color(0, 0, 0) or other similar methods

· draw or fill arcs, rectangles and ovals

· specify coordinates of rectangles (x, y, width, height) and arcs (startAngle, arcAngle)

· the last specified color is the foreground color

· the last drawn shape is drawn on top

6.

import java.awt.*;

public class FormApplet extends java.applet.Applet {

  public void init() {

setLayout(new BorderLayout());

add(new Label("Customer Feedback Form"), BorderLayout.NORTH);

Panel p2 = new Panel();

p2.setLayout(new GridLayout(4, 2));

p2.add(new Label("E-mail Address"));

p2.add(new TextField(20));

p2.add(new Label("Gender"));

Choice c = new Choice();

c.add("Female");

c.add("Male");

p2.add(c);

p2.add(new Label("Member"));

p2.add(new Checkbox("", true));

p2.add(new Label("Message"));

p2.add(new TextArea(8, 20));

add(p2, BorderLayout.CENTER);

Panel p3 = new Panel();

p3.setLayout(new FlowLayout());

p3.add(new Button("Send"));

p3.add(new Button("Cancel"));

p3.add(new Button("Help"));

add(p3, BorderLayout.SOUTH);

  }

}

Main ideas:

· graphics commands in java.awt package, applet in java.applet

· class FormApplet extends Applet

· GUI elements displayed in an init() method

· Panels contain GUI elements 

· Panels added to applet using add(), elements added to panel using p.add()

· GUI elements include Label, Choice, TextField, TextArea, Checkbox, Button

· Buttons in FlowLayout, other elements in GridLayout, overall BorderLayout

· Label, Checkbox, Choice and Button elements added using a String argument

· TextField element specifies default text and character width

· Checkbox can be checked by default

· TextArea specifies rows and columns

· Items are added to BorderLayout in NORTH, CENTER and SOUTH areas

7.

List Contents

1. null

2. mimi

3. mimi, wewe

4. yeye, mimi, wewe

5. yeye, mimi, wewe, sisi

6. yeye, mimi, wewe, sisi, nyinyi

7. mimi, wewe, sisi, nyinyi

8. mimi, wewe, sisi, nyinyi

9. mimi, wewe, sisi

10. mimi, wewe, sisi

11. mimi, wewe, sisi

12. mimi, wewe, sisi

13. mimi, wewe, sisi

14. mimi, wewe, wao, sisi

15. mimi, wewe, wao, sisi

16. mimi, wewe, sisi

17. mimi, wewe, sisi
Stack Contents:

· null

· foo

· bar, foo

· foo

· baz, foo

· foo

· null

Output:

yeye, nyinyi, nyinyi, mimi, mimi, wewe, wao, sisi
Output:

bar, baz, foo

8.



Class: A


Methods: 


paint, a, b


Attributes: 


y, z





Class: B


Methods: 


B, c, d


Attributes: 


e





Class: C


Methods: 


e, f, g


Attributes: 


u, v





Class: D


Methods: 


D, toString


Attributes: 


a, b





Class: E


Methods: 


E, f, g


Attributes: 


a, r, s, t





Interface: F


Methods: 


f, g


Attributes:


none





Class: Applet


Methods: 


init, start, stop, destroy, etc.


Attributes: 


width, height





Class: Object


Methods: 


toString, clone, equals, etc.


Attributes: 


none








