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Chapter 4: Writing Classes
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Short Answer Solutions

4.1. Write a method header for a method named translate that takes an integer parameter and returns a double.


double translate (int param)

4.2. Write a method header for a method named find that takes a String and a double as parameters and returns an integer.

int find (String str, double num)

4.3. Write a method header for a method named printAnswer that takes three doubles as parameters and doesn’t return anything.

void printAnswer (double d1, double d2, double d3)

4.4. Write the body of the method for the following header. The method should return a welcome message that includes the user’s name and visitor number. For example, if the parameters were “Joe” and 5, the returned string would be “Welcome Joe! You are visitor #5.”

String welcomeMessage (String name, int visitorNum)

{

   return “Welcome “ + name + “! You are visitor #” + visitorNum;

}
4.5. Write a method called powersOfTwo that prints the first 10 powers of 2 (starting with 2). The method takes no parameters and doesn't return anything.

public void powersOfTwo()

{

   int base = 2;

   for (int power = 1; power <= 10; power++)

      System.out.println (Math.pow(base,power));

}

4.6. Write a method called alarm that prints the string "Alarm!" multiple times on separate lines. The method should accept an integer parameter that specifies how many times the string is printed. Print an error message if the parameter is less than 1.

public void alarm (int number)

{

   if (number < 1)

      System.out.println ("ERROR: Number is less than 1.");

   else

      for (int count = 1; count <= number; count++)

         System.out.println ("Alarm!");

}

4.7. Write a method called sum100 that returns the sum of the integers from 1 to 100, inclusive.

public int sum100()

{

   int sum = 0;

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

      sum += count;

   return sum;

}

or

public int sum100()

{


return (101 * 100 / 2);

}

4.8. Write a method called maxOfTwo that accepts two integer parameters and returns the larger of the two.

public int maxOfTwo (int num1, int num2)

{

   int result = num1;

   if (num2 > num1)

      result = num2;

   return result;

}

4.9. Write a method called sumRange that accepts two integer parameters that represent a range. Issue an error message and return zero if the second parameter is less than the first. Otherwise, the method should return the sum of the integers in that range (inclusive).

public int sumRange (int start, int end)

{

   int sum = 0;

   if (end < start)

      System.out.println ("ERROR: Invalid Range”);

   else

      for (int num = start; num <= end; num++)

         sum += num;

   return sum;

}

4.10. Write a method called larger that accepts two floating-point parameters (of type double) and returns true if the first parameter is greater than the second, and false otherwise.

public boolean larger (double num1, double num2)

{

   return (num1 > num2);

}

4.11. Write a method called countA that accepts a String parameter and returns the number of times the character 'A' is found in the string.

public int countA (String text)

{

   int count = 0;

   for (int position = 0; position < text.length(); position++)

         if (text.charAt(position) == 'A')

            count++;

   return count;

}

4.12. Write a method called evenlyDivisible that accepts two integer parameters and returns true if the first parameter is evenly divisible by the second, or vice versa, and false otherwise. Return false if either parameter is zero.

public boolean evenlyDivisible (int num1, int num2)

{

   boolean result = false;

   if (num1 != 0 && num2 != 0)

      if (num1 % num2 == 0 || num2 % num1 == 0)

         result = true;

   return result;

}

4.13. Write a method called average that accepts two integer parameters and returns their average as a floating point value.

public double average (int num1, int num2)

{

   return (num1 + num2) / 2.0;

}

4.14. Overload the average method of Exercise 4.13 such that if three integers are provided as parameters, the method returns the average of all three.

public double average (int num1, int num2, int num3)

{

   return (num1 + num2 + num3) / 3.0;
}

4.15. Overload the average method of Exercise 4.13 to accept four integer parameters and return their average.

public double average (int num1, int num2, int num3, int num4)

{

   return (num1 + num2 + num3 + num4) / 4.0;
}

4.16. Write a method called multiConcat that takes a String and an integer as parameters. Return a String that consists of the string parameter concatenated with itself count times, where count is the integer parameter. For example, if the parameter values are "hi" and 4, the return value is "hihihihi". Return the original string if the integer parameter is less than 2.

public String multiConcat (String text, int repeats)

{

   String result = text;

   if (repeats > 1)

      for (int count = 2; count <= repeats; count++)

         result += text;

   return result;

}

4.17. Overload the multiConcat method from Exercise 4.12 such that if the integer parameter is not provided, the method returns the string concatenated with itself. For example, if the parameter is "test", the return value is "testtest"
public String multiConcat (String text)

{

   String result = text + text;

   return result;

}

4.18. Write a method called isAlpha that accepts a character parameter and returns true if that character is either an uppercase or lowercase alphabetic letter.

public boolean isAlpha (char ch)

{

   return ( (ch >= ‘a’ && ch <= ‘z’) ||

            (ch >= ‘A’ && ch <= ‘Z’) );

}

4.19. Write a method called floatEquals that accepts three floating-point values as parameters. The method should return true if the first two parameters are equal within the tolerance of the third parameter. Hint: See the discussion in Chapter 3 on comparing floating-point values for equality.

public boolean floatEquals (double float1, double float2,

                            double tolerance)

{

   return (Math.abs(float1 - float2) <= tolerance);

}

4.20. Write a method called reverse that accepts a String parameter and returns a string that contains the characters of the parameter in reverse order. Note that there is a method in the String class that performs this operation, but for the sake of this exercise, you are expected to write your own.

public String reverse (String text)

{

   String result = "";

   for (int place = text.length()-1; place >= 0; place--)

   
result += text.charAt(place);

   return result;

}

4.21. Write a mutator method for faceValue in the Die class in Listing 4.7. The method should only allow faceValue to take on a valid value.

public void setFaceValue (int newValue)

{

   if ( (newValue >= 1) && (newValue <= numFaces) )

      faceValue = newValue;

}

4.22. Write a method called isIsoceles that accepts three integer parameters that represent the lengths of the sides of a triangle. The method returns true if the triangle is isosceles but not equilateral (meaning that exactly two of the sides have an equal length), and false otherwise.

public boolean isIsoceles (int side1, int side2, int side3)

{

   boolean result = false;

   if ( (side1 == side2) && side1 != side3) ||

        (side2 == side3) && side2 != side1) ||

        (side1 == side3) && side1 != side2) )

         result = true;

   return result;

}

4.23. Write a method called randomInRange that accepts two integer parameters representing a range. The method should return a random integer in the specified range (inclusive). Return zero if the first parameter is greater than the second.

// assumes java.util.Random is imported

public int randomInRange (int first, int second)

{

   int result = 0;

   Random generator = new Random();

   if (first <= second)

   {

      int range = second – first + 1;

      result = generator.nextInt(range) + first;

   }

   return result;

}

4.24. Write a method called randomColor that creates and returns a Color object that represents a random color. Recall that a Color object can be defined by three integer values between 0 and 255 representing the contributions of red, green, and blue (its RGB value).

final int MAX = 256;

// assumes java.util.Random and java.awt.Color are imported

public Color randomColor ()

{

   Random generator = new Random();

   int randRed = generator.nextInt(MAX);

   int randGreen = generator.nextInt(MAX);

   int randBlue = generator.nextInt(MAX);

   return new Color(randRed, randGreen, randBlue);

}

4.25. Write a method called drawCircle that draws a circle based on the method's parameters: a Graphics object through which to draw the circle, two integer values representing the (x, y) coordinates of the center of the circle, another integer that represents the circle's radius, and a Color object that defines the circle's color. The method does not return anything.

//  assumes java.awt.* is imported 

public void drawCircle (Graphics page, int x, int y, int rad,

                        Color color)

{

   page.setColor (color);

   page.drawOval (x–rad, y–rad, rad*2, rad*2);

}

4.26. Overload the drawCircle method of Exercise 4.25 such that if the Color parameter is not provided, the circle's color will default to black.

//  assumes java.awt.* is imported

public void drawCircle (Graphics page, int x, int y, int rad)

{

   page.setColor (Color.black);

   page.drawOval (x–rad, y–rad, rad*2, rad*2);

}

Programming Project Solutions 

4.1 Account

//********************************************************************

//  Account.java       Author: Lewis/Loftus/Cocking

//

//  Solution to Programming Project 4.1

//********************************************************************

import java.text.NumberFormat;

public class Account

{

   private NumberFormat fmt = NumberFormat.getCurrencyInstance();

   private final double RATE = 0.035;  // interest rate of 3.5%

   private long acctNumber;

   private double balance;

   private String name;

   //-----------------------------------------------------------------

   //  Sets up the account by defining its owner, account number,

   //  and initial balance.

   //-----------------------------------------------------------------

   public Account (String owner, long account, double initial)

   {

      name = owner;

      acctNumber = account;

      balance = initial;

   }

   //-----------------------------------------------------------------

   //  Validates the transaction.  If sufficent funds exist, withdraws the specified amount

   //  from the "from" account and deposits it into the "to" account returning true,

   //  else does nothing and returns false.

   //-----------------------------------------------------------------

   public static boolean transfer (double amount, double fee, Account from, Account to)

   {

      if (from.balance + fee < amount || amount < 0)

         return false;

      from.withdraw(amount, fee);

      to.deposit(amount);

      return true;

   }

   //-----------------------------------------------------------------

   //  Validates the transaction, then deposits the specified amount

   //  into the account. Returns the new balance.

   //-----------------------------------------------------------------

   public double deposit (double amount)

   {

      if (amount < 0)  // deposit value is negative

      {

         System.out.println ();

         System.out.println ("Error: Deposit amount is invalid.");

         System.out.println (acctNumber + "  " + fmt.format(amount));

      }

      else

         balance = balance + amount;

      return balance;

   }

   //-----------------------------------------------------------------

   //  Validates the transaction, then withdraws the specified amount

   //  from the account. Returns the new balance.

   //-----------------------------------------------------------------

   public double withdraw (double amount, double fee)

   {

      amount += fee;

      if (amount < 0)  // withdraw value is negative

      {

         System.out.println ();

         System.out.println ("Error: Withdraw amount is invalid.");

         System.out.println ("Account: " + acctNumber);

         System.out.println ("Requested: " + fmt.format(amount));

      }

      else

         if (amount > balance)  // withdraw value exceeds balance

         {

            System.out.println ();

            System.out.println ("Error: Insufficient funds.");

            System.out.println ("Account: " + acctNumber);

            System.out.println ("Requested: " + fmt.format(amount));

            System.out.println ("Available: " + fmt.format(balance));

         }

         else

            balance = balance - amount;

      return balance;

   }

   //-----------------------------------------------------------------

   //  Adds interest to the account and returns the new balance.

   //-----------------------------------------------------------------

   public double addInterest ()

   {

      balance += (balance * RATE);

      return balance;

   }

   //-----------------------------------------------------------------

   //  Returns the current balance of the account.

   //-----------------------------------------------------------------

   public double getBalance ()

   {

      return balance;

   }

   //-----------------------------------------------------------------

   //  Returns the account number.

   //-----------------------------------------------------------------

   public long getAccountNumber ()

   {

      return acctNumber;

   }

   //-----------------------------------------------------------------

   //  Returns a one-line description of the account as a string.

   //-----------------------------------------------------------------

   public String toString ()

   {

      return (acctNumber + "\t" + name + "\t" + fmt.format(balance));

   }

}

4.1 Banking

//********************************************************************

//  Banking.java       Author: Lewis/Loftus/Cocking

//

//  Solution to Programming Project 4.1

//********************************************************************

public class Banking

{

   //-----------------------------------------------------------------

   //  Creates some bank accounts and requests various services.

   //-----------------------------------------------------------------

   public static void main (String[] args)

   {

      Account acct1 = new Account ("Ted Murphy", 72354, 102.56);

      Account acct2 = new Account ("Jane Smith", 69713, 40.00);

      Account acct3 = new Account ("Edward Demsey", 93757, 759.32);

      acct1.deposit (25.85);

      double smithBalance = acct2.deposit (500.00);

      System.out.println ("Smith balance after deposit: " +

                          smithBalance);

      System.out.println ("Smith balance after withdrawal: " +

                          acct2.withdraw (430.75, 1.50));

      acct3.withdraw (800.00, 0.0);  // exceeds balance

      System.out.print("\nTransfer to Demsey from Smith ");

      if (Account.transfer(600,2,acct2, acct3))

         System.out.println("successful");

      else

         System.out.println("failed");

      System.out.print("\nTransfer to Demsey from Murphy ");

      if (Account.transfer(40,2,acct1, acct3))

         System.out.println("successful");

      else

         System.out.println("failed");

      acct1.addInterest();

      acct2.addInterest();

      acct3.addInterest();

      System.out.println ();

      System.out.println (acct1);

      System.out.println (acct2);

      System.out.println (acct3);

   }

}

4.2 Account2

//********************************************************************

//  Account2.java       Author: Lewis/Loftus/Cocking

//

//  Solution to Programming Project 4.2

//********************************************************************

import java.text.NumberFormat;

public class Account2

{

   private NumberFormat fmt = NumberFormat.getCurrencyInstance();

   private final double RATE = 0.035;  // interest rate of 3.5%

   private long acctNumber;

   private double balance;

   private String name;

   //-----------------------------------------------------------------

   //  Sets up the account by defining its owner and account number.

   //  Initial balance is set to zero

   //-----------------------------------------------------------------

   public Account2 (String owner, long account)

   {

      name = owner;

      acctNumber = account;

      balance = 0.0;

   }

   //-----------------------------------------------------------------

   //  Sets up the account by defining its owner, account number,

   //  and initial balance.

   //-----------------------------------------------------------------

   public Account2 (String owner, long account, double initial)

   {

      name = owner;

      acctNumber = account;

      balance = initial;

   }

   //-----------------------------------------------------------------

   //  Validates the transaction.  If sufficent funds exist, withdraws the specified amount

   //  from the "from" account and deposits it into the "to" account returning true,

   //  else does nothing and returns false.

   //-----------------------------------------------------------------

   public static boolean transfer (double amount, double fee, Account2 from, Account2 to)

   {

      if (from.balance + fee < amount || amount < 0)

         return false;

      from.withdraw(amount, fee);

      to.deposit(amount);

      return true;

   }

   //-----------------------------------------------------------------

   //  Validates the transaction, then deposits the specified amount

   //  into the account. Returns the new balance.

   //-----------------------------------------------------------------

   public double deposit (double amount)

   {

      if (amount < 0)  // deposit value is negative

      {

         System.out.println ();

         System.out.println ("Error: Deposit amount is invalid.");

         System.out.println (acctNumber + "  " + fmt.format(amount));

      }

      else

         balance = balance + amount;

      return balance;

   }

   //-----------------------------------------------------------------

   //  Validates the transaction, then withdraws the specified amount

   //  from the account. Returns the new balance.

   //-----------------------------------------------------------------

   public double withdraw (double amount, double fee)

   {

      amount += fee;

      if (amount < 0)  // withdraw value is negative

      {

         System.out.println ();

         System.out.println ("Error: Withdraw amount is invalid.");

         System.out.println ("Account: " + acctNumber);

         System.out.println ("Requested: " + fmt.format(amount));

      }

      else

         if (amount > balance)  // withdraw value exceeds balance

         {

            System.out.println ();

            System.out.println ("Error: Insufficient funds.");

            System.out.println ("Account: " + acctNumber);

            System.out.println ("Requested: " + fmt.format(amount));

            System.out.println ("Available: " + fmt.format(balance));

         }

         else

            balance = balance - amount;

      return balance;

   }

   //-----------------------------------------------------------------

   //  Adds interest to the account and returns the new balance.

   //-----------------------------------------------------------------

   public double addInterest ()

   {

      balance += (balance * RATE);

      return balance;

   }

   //-----------------------------------------------------------------

   //  Returns the current balance of the account.

   //-----------------------------------------------------------------

   public double getBalance ()

   {

      return balance;

   }

   //-----------------------------------------------------------------

   //  Returns the account number.

   //-----------------------------------------------------------------

   public long getAccountNumber ()

   {

      return acctNumber;

   }

   //-----------------------------------------------------------------

   //  Returns a one-line description of the account as a string.

   //-----------------------------------------------------------------

   public String toString ()

   {

      return (acctNumber + "\t" + name + "\t" + fmt.format(balance));

   }

}

4.2 Banking2

//********************************************************************

//  Banking.java       Author: Lewis/Loftus/Cocking

//

//  Solution to Programming Project 4.2

//********************************************************************

public class Banking2

{

   //-----------------------------------------------------------------

   //  Creates some bank accounts and requests various services.

   //-----------------------------------------------------------------

   public static void main (String[] args)

   {

      Account2 acct1 = new Account2 ("Ted Murphy", 72354, 102.56);

      Account2 acct2 = new Account2 ("Jane Smith", 69713);

      Account2 acct3 = new Account2 ("Edward Demsey", 93757, 759.32);

      acct1.deposit (25.85);

      double smithBalance = acct2.deposit (500.00);

      System.out.println ("Smith balance after deposit: " +

                          smithBalance);

      System.out.println ("Smith balance after withdrawal: " +

                          acct2.withdraw (430.75, 1.50));

      acct3.withdraw (800.00, 0.0);  // exceeds balance

      System.out.print("\nTransfer to Demsey from Smith ");

      if (Account2.transfer(600,2,acct2, acct3))

         System.out.println("successful");

      else

         System.out.println("failed");

      System.out.print("\nTransfer to Demsey from Murphy ");

      if (Account2.transfer(40,2,acct1, acct3))

         System.out.println("successful");

      else

         System.out.println("failed");

      acct1.addInterest();

      acct2.addInterest();

      acct3.addInterest();

      System.out.println ();

      System.out.println (acct1);

      System.out.println (acct2);

      System.out.println (acct3);

   }

}

4.3 RollDice

//********************************************************************

//  RollDice.java       Author: Lewis/Loftus/Cocking

//

//  Program that allows the user to roll a die of any number of sides

//********************************************************************

import java.util.Scanner;

public class RollDice

{

    //--------------------------------------------------------------

    // Gets the # of sides from the user and returns it

    //--------------------------------------------------------------

    private int getChoice()

    {

        Scanner scan = new Scanner (System.in);

        System.out.print("How many sides would you like on the die? ");

        int choice = scan.nextInt();

        while (choice < 4)

        {

            System.out.println("That is too few sides.");

            System.out.print("Please enter a number greater than 3: ");

            choice = scan.nextInt();

        }

        return choice;

    }

    //--------------------------------------------------------------

    // Makes a roll and displays the result to the user.

    //--------------------------------------------------------------

    private void rollAndDisplay(int sides)

    {

        Die die = new Die(sides);

        int roll = die.roll();

        System.out.println("Your roll is a " + roll);

    }

    //--------------------------------------------------------------

    // Allows the user to roll a die with the number of sides

    // they specify

    //--------------------------------------------------------------

    public void run()

    {

        System.out.println("This program allows you to roll a die of" +

                           " any number of sides");

        int sides = getChoice();

        rollAndDisplay(sides);

    }

    public static void main(String[] args)

    {

        RollDice rd = new RollDice();

        rd.run();

    }

}

4.4 BoxCars

//********************************************************************

//  BoxCars.java       Author: Lewis/Loftus/Cocking

//

//  Solution to Programming Project 4.4 (page xxx).

//********************************************************************

public class BoxCars

{

   //-----------------------------------------------------------------

   //  Rolls a pair of dice multiple times, counting the number of

   //  box cars (two sixes) that occur.

   //-----------------------------------------------------------------

   public static void main (String[] args)

   {

      final int ROLLS = 1000, TARGET = 12;

      int total, count = 0;

      PairOfDice dice = new PairOfDice();

      for (int roll=1; roll <= ROLLS; roll++)

      {

         total = dice.roll();

         if (total == TARGET)

           count++;

      }

      System.out.println ("Number of rolls: " + ROLLS);

      System.out.println ("Number of Box Cars: " + count);

   }

}

4.4 PairOfDice

//********************************************************************

//  PairOfDice.java       Author: Lewis/Loftus/Cocking

//

//  Solution to Programming Project 4.4

//********************************************************************

public class PairOfDice

{

   private Die die1, die2;

   private int value1, value2, total;

   //-----------------------------------------------------------------

   //  Creates two six-sided Die objects, both with an initial

   //  face value of one.

   //-----------------------------------------------------------------

   public PairOfDice ()

   {

      die1 = new Die();

      die2 = new Die();

      value1 = 1;

      value2 = 1;

      total = value1 + value2;

   }

   //-----------------------------------------------------------------

   //  Rolls both dice and returns the combined result.

   //-----------------------------------------------------------------

   public int roll ()

   {

      value1 = die1.roll();

      value2 = die2.roll();

      total = value1 + value2;

      return total;

   }

   //-----------------------------------------------------------------

   //  Returns the current combined dice total.

   //-----------------------------------------------------------------

   public int getTotal ()

   {

      return total;

   }

   //-----------------------------------------------------------------

   //  Returns the current value of the first die.

   //-----------------------------------------------------------------

   public int getDie1 ()

   {

      return value1;

   }

   //-----------------------------------------------------------------

   //  Returns the current value of the second die.

   //-----------------------------------------------------------------

   public int getDie2 ()

   {

      return value2;

   }

}

4.4Die

//********************************************************************

//  Die.java       Author: Lewis/Loftus/Cocking

//

//  Solution to Programming Project 4.4

//

//  Represents one die (singular of dice) with faces showing values

//  between 1 and the number of faces on the die.

//********************************************************************

public class Die

{

   private final int MIN_FACES = 4;

   private int numFaces;   // number of sides on the die

   private int faceValue;  // current value showing on the die

   //-----------------------------------------------------------------

   //  Defaults to a six-sided die, initially showing 1.

   //-----------------------------------------------------------------

   public Die ()

   {

      numFaces = 6;

      faceValue = 1;

   }

   //-----------------------------------------------------------------

   //  Explicitly sets the size of the die. Defaults to a size of

   //  six if the parameter is invalid.  Initial face is 1.

   //-----------------------------------------------------------------

   public Die (int faces)

   {

      if (faces < MIN_FACES)

         numFaces = 6;

      else

         numFaces = faces;

      faceValue = 1;

   }

   //-----------------------------------------------------------------

   //  Rolls the die and returns the result.

   //-----------------------------------------------------------------

   public int roll ()

   {

      faceValue = (int) (Math.random() * numFaces) + 1;

      return faceValue;

   }

   //-----------------------------------------------------------------

   //  Returns the current die value.

   //-----------------------------------------------------------------

   public int getFaceValue ()

   {

      return faceValue;

   }

}

4.5 PlayPig

//********************************************************************

//  PlayPig.java       Author: Lewis/Loftus/Cocking

//

//  Solution to Programming Project 4.5

//********************************************************************

class PlayPig

{

   //-----------------------------------------------------------------

   //  Creates the Pig game object and plays the game.

   //-----------------------------------------------------------------

   public static void main (String[] args)

   {

      Pig game = new Pig (100);

      game.play();

   }

}

4.5 Pig

//********************************************************************

//  Pig.java       Author: Lewis/Loftus/Cocking

//

//  Solution to Programming Project 4.5

//********************************************************************

class Pig

{

   private int goal;

   private PairOfDice dice;

   private PigPlayer computer, human, currentPlayer;

   //-----------------------------------------------------------------

   //  Sets up the game including the point goal for the game.

   //-----------------------------------------------------------------

   public Pig (int target)

   {

      goal = target;

      dice = new PairOfDice();

      computer = new PigPlayer (20);

      human = new PigPlayer (PigPlayer.ASK);

   }

   //-----------------------------------------------------------------

   //  This method contains the primary game loop, which terminates

   //  only once a player has won the game.

   //-----------------------------------------------------------------

   public void play ()

   {

      boolean noWinnerYet = true;

      currentPlayer = computer;

      do

      {

         takeTurn();

         // Check for winner; otherwise switch players and continue

         if (currentPlayer.getPoints() >= goal)

            noWinnerYet = false;

         else

            if (currentPlayer == computer)

               currentPlayer = human;

            else

               currentPlayer = computer;

      }

      while (noWinnerYet);

      announceWinner();

   }

   //-----------------------------------------------------------------

   //  Plays one player's complete turn, allowing the player to

   //  roll the dice multiple times.

   //-----------------------------------------------------------------

   private void takeTurn ()

   {

      boolean stillRolling = true;

      System.out.println ("****************************************");

      System.out.println ("Current Status:");

      System.out.println ("   Computer: " + computer.getPoints());

      System.out.println ("   You: " + human.getPoints());

      while (stillRolling)

         stillRolling = currentPlayer.roll (dice, goal);

   }

   //-----------------------------------------------------------------

   //  Announces the winner and prints the results.

   //-----------------------------------------------------------------

   private void announceWinner ()

   {

      System.out.println();

      if (currentPlayer == computer)

         System.out.println ("The computer has won!");

      else

         System.out.println ("Congratulations, you have won!");

      System.out.println();

      System.out.println ("Final Results:");

      System.out.println ("   Computer: " + computer.getPoints());

      System.out.println ("   You: " + human.getPoints());

   }

}

4.5 PigPlayer

//********************************************************************

//  PigPlayer.java       Author: Lewis/Loftus/Cocking

//

//  Solution to Programming Project 4.5

//********************************************************************

import java.util.*;

//=========================================================================

//  The PigPlayer class represents one player of the game, either the

//  human player or the computer.  Each player tracks his total points

//  and the points accumulated this round. The player's limit is the

//  number of points he is willing to accumulate in one round before

//  passing to the next player. This is dynamic for the human player.

//=========================================================================

class PigPlayer

{

   public final static int ASK = -1;  // prompt for round termination

   private int total;  // total points accumulated in game

   private int round;  // points accumulated in current round

   private int limit;  // pass tolerance

   private static PairOfDice dice = new PairOfDice();

   //-----------------------------------------------------------------

   //  Initializes the point accumulators to zero, and the round

   //  limit as specified.

   //-----------------------------------------------------------------

   public PigPlayer (int max)

   {

      total = 0;

      round = 0;

      limit = max;

   }

   //-----------------------------------------------------------------

   //  Rolls the dice once and deals with the results.  Returns true

   //  if the player should roll again and false otherwise.  The

   //  player will not roll again if he busts or wins, or if his

   //  round limit is reached.

   //-----------------------------------------------------------------

   public boolean roll (PairOfDice dice, int goal)

   {

      boolean rollAgain = true;

      Scanner scan = new Scanner (System.in);

      dice.roll();

      int die1 = dice.getDie1();

      int die2 = dice.getDie2();

      System.out.println ();

      System.out.println ("Dice: " + die1 + " + " + die2 +

                          " = " + (die1+die2));

      if (die1 == 1 || die2 == 1)

      {

         System.out.println ("Busted!!!");

         rollAgain = false;

         round = 0;

         if (die1 == 1 && die2 == 1)

            total = 0;

      }

      else

      {

         round += die1 + die2;

         System.out.println ("Current Round: " + round);

         System.out.println ("Potential Total: " + (total+round));

         if ((total+round) >= goal)

            rollAgain = false;

         else

            if (limit == ASK)

            {

               System.out.print ("Take another turn (y/n)? ");

               String again = scan.nextLine();

               rollAgain = again.equalsIgnoreCase("y");

            }

            else

               if (round >= limit)

                  rollAgain = false;

         if (! rollAgain)

         {

            total += round;

            round = 0;

         }

      }

      return rollAgain;

   }

   //-----------------------------------------------------------------

   //  Returns the total number of points accumulated by this player.

   //-----------------------------------------------------------------

   public int getPoints()

   {

      return total;

   }

}

4.6 PrintCards

//********************************************************************

//  PrintCards.java       Author: Lewis/Loftus/Cocking

//

//  Solution to Programming Project 4.6

//********************************************************************

public class PrintCards

{

   //-----------------------------------------------------------------

   //  Creates and prints a random set of playing cards.

   //-----------------------------------------------------------------

   public static void main (String[] args)

   {

      final int NUM_CARDS = 20;

      Card card;

      for (int count=1; count <= NUM_CARDS; count++)

      {

         card = new Card();

         System.out.println (card);

      }

   }

}
4.6 Card

//********************************************************************

//  Card.java       Author: Lewis/Loftus/Cocking

//

//  Solution to Programming Project 4.6

//********************************************************************

public class Card

{

   public final static int ACE   = 1;

   public final static int TWO   = 2;

   public final static int THREE = 3;

   public final static int FOUR  = 4;

   public final static int FIVE  = 5;

   public final static int SIX   = 6;

   public final static int SEVEN = 7;

   public final static int EIGHT = 8;

   public final static int NINE  = 9;

   public final static int TEN   = 10;

   public final static int JACK  = 11;

   public final static int QUEEN = 12;

   public final static int KING  = 13;

   public final static int CLUBS    = 1;

   public final static int DIAMONDS = 2;

   public final static int HEARTS   = 3;

   public final static int SPADES   = 4;

   private final static int NUM_FACES = 13;

   private final static int NUM_SUITS = 4;

   private int face, suit;

   private String faceName, suitName;

   //-----------------------------------------------------------------

   //  Creates a random card.

   //-----------------------------------------------------------------

   public Card ()

   {

      face = (int) (Math.random() * NUM_FACES) + 1;

      setFaceName();

      suit = (int) (Math.random() * NUM_SUITS) + 1;

      setSuitName();

   }

   //-----------------------------------------------------------------

   //  Creates a card of the specified suit and face value.

   //-----------------------------------------------------------------

   public Card (int faceValue, int suitValue)

   {

      face = faceValue;

      setFaceName();

      suit = suitValue;

      setSuitName();

   }

   //-----------------------------------------------------------------

   //  Sets the string representation of the face using its stored

   //  numeric value.

   //-----------------------------------------------------------------

   private void setFaceName()

   {

      switch (face)

      {

         case ACE:

            faceName = "Ace";

            break;

         case TWO:

            faceName = "Two";

            break;

         case THREE:

            faceName = "Three";

            break;

         case FOUR:

            faceName = "Four";

            break;

         case FIVE:

            faceName = "Five";

            break;

         case SIX:

            faceName = "Six";

            break;

         case SEVEN:

            faceName = "Seven";

            break;

         case EIGHT:

            faceName = "Eight";

            break;

         case NINE:

            faceName = "Nine";

            break;

         case TEN:

            faceName = "Ten";

            break;

         case JACK:

            faceName = "Jack";

            break;

         case QUEEN:

            faceName = "Queen";

            break;

         case KING:

            faceName = "King";

            break;

      }

   }

   //-----------------------------------------------------------------

   //  Sets the string representation of the suit using its stored

   //  numeric value.

   //-----------------------------------------------------------------

   private void setSuitName()

   {

      switch (suit)

      {

         case CLUBS:

            suitName = "Clubs";

            break;

         case DIAMONDS:

            suitName = "Diamonds";

            break;

         case HEARTS:

            suitName = "Hearts";

            break;

         case SPADES:

            suitName = "Spades";

            break;

      }

   }

   //-----------------------------------------------------------------

   //  Determines if this card is higher than the passed card. The

   //  second parameter determines if aces should be considered high

   //  (beats a King) or low (lowest of all faces).  Uses the suit

   //  if both cards have the same face.

   //-----------------------------------------------------------------

   public boolean isHigherThan (Card card2, boolean aceHigh)

   {

      boolean result = false;

      if (face == card2.getFace())

      {

         if (suit > card2.getSuit())

            result = true;

      }

      else

      {

         if (aceHigh && face == ACE)

            result = true;

         else

            if (face > card2.getFace())

               result = true;

      }

      return result;

   }

   //-----------------------------------------------------------------

   //  Determines if this card is higher than the passed card,

   //  assuming that aces should be considered high.

   //-----------------------------------------------------------------

   public boolean isHigherThan (Card card2)

   {

      return isHigherThan (card2, true);

   }

   //-----------------------------------------------------------------

   //  Returns the face (numeric value) of this card.

   //-----------------------------------------------------------------

   public int getFace ()

   {

      return face;

   }

   //-----------------------------------------------------------------

   //  Returns the suit (numeric value) of this card.

   //-----------------------------------------------------------------

   public int getSuit ()

   {

      return suit;

   }

   //-----------------------------------------------------------------

   //  Returns the face (string value) of this card.

   //-----------------------------------------------------------------

   public String getFaceName ()

   {

      return faceName;

   }

   //-----------------------------------------------------------------

   //  Returns the suit (string value) of this card.

   //-----------------------------------------------------------------

   public String getSuitName ()

   {

      return suitName;

   }

   //-----------------------------------------------------------------

   //  Returns the string representation of this card, including

   //  both face and suit.

   //-----------------------------------------------------------------

   public String toString ()

   {

      return faceName + " of " + suitName;

   }

}

4.7 Fractions

//********************************************************************

//  Fractions.java       Author: Lewis/Loftus/Cocking

//

//  Allows the user to add, subtract, multiply, or divide fractions

//********************************************************************

import java.util.Scanner;

public class Fractions

{

   private static final int ADD = 1;

   private static final int SUB = 2;

   private static final int MULT = 3;

   private static final int DIV = 4;

   //-----------------------------------------------------------------

   //  Gets a fraction from the user and returns it as a

   //  Rational object

   //-----------------------------------------------------------------

   public static Rational getFraction()

   {

      Scanner scan = new Scanner (System.in);

      System.out.print("Enter the numerator of the fraction: ");

      int numer = scan.nextInt();

      System.out.print("Enter the denominator of the fraction: ");

      int denom = scan.nextInt();

      return new Rational(numer, denom);

   }

   //-----------------------------------------------------------------

   //  Gets the user's choice of operation (add, subtract, multiply,

   //  or divide) and returns it

   //-----------------------------------------------------------------

   public static int getOperation()

   {

      Scanner scan = new Scanner (System.in);

      System.out.println(ADD + ". Addition");

      System.out.println(SUB + ". Subtraction");

      System.out.println(MULT + ". Multiplication");

      System.out.println(DIV + ". Division");

      System.out.print("Select an operation by entering the"

                       + " corresponding number: ");

      int op = scan.nextInt();

      while (op < ADD || op > DIV)

      {

         System.out.print("That is not a valid choice, try again: ");

         op = scan.nextInt();

      }

      return op;

   }

   public static void main (String[] args)

   {

      System.out.println("This program allows you to add, subtract,"

                         + " multiply, or divide two fractions.");

      System.out.println("Enter the first fraction.");

      Rational frac1 = getFraction();

      System.out.println("Enter the second fraction.");

      Rational frac2 = getFraction();

      int op = getOperation();

      Rational result = null;

      if (op == ADD)

         result = frac1.add(frac2);

      else if (op == SUB)

         result = frac1.subtract(frac2);

      else if (op == MULT)

         result = frac1.multiply(frac2);

      else if (op == DIV)

         result = frac1.divide(frac2);

      System.out.println("The result is: " + result);

   }

}

4.8 StudentBody

//********************************************************************

//  StudentBody.java       Author: Lewis/Loftus/Cocking

//

//  Demonstrates the use of an aggregate class.

//********************************************************************

public class StudentBody

{

   //-----------------------------------------------------------------

   //  Creates some Address and Student objects and prints them.

   //-----------------------------------------------------------------

   public static void main (String[] args)

   {

      Address school = new Address ("800 Lancaster Ave.", "Villanova",

                                    "PA", 19085);

      Address jHome = new Address ("21 Jump Street", "Lynchburg",

                                   "VA", 24551);

      Student john = new Student ("John", "Gomez", jHome, school, 89, 74, 92);

      Address mHome = new Address ("123 Main Street", "Euclid", "OH",

                                   44132);

      Student marsha = new Student ("Marsha", "Jones", mHome, school);

      marsha.setTestScore(1, 96);

      marsha.setTestScore(2, 67);

      marsha.setTestScore(3, 80);

      System.out.println (john);

      System.out.println ();

      System.out.println (marsha);

   }

}

4.8 Student

//********************************************************************

//  Student.java       Author: Lewis/Loftus/Cocking

//

//  Represents a college student.

//********************************************************************

public class Student

{

   private String firstName, lastName;

   private Address homeAddress, schoolAddress;

   private int test1, test2, test3;

   //-----------------------------------------------------------------

   //  Sets up this Student object with the specified initial values.

   //-----------------------------------------------------------------

   public Student (String first, String last, Address home,

                   Address school, int score1, int score2, int score3)

   {

      firstName = first;

      lastName = last;

      homeAddress = home;

      schoolAddress = school;

      test1 = score1;

      test2 = score2;

      test3 = score3;

   }

   //-----------------------------------------------------------------

   //  Sets up this Student object with the specified initial values

   //  and test scores of 0.

   //-----------------------------------------------------------------

   public Student (String first, String last, Address home,

                   Address school)

   {

      firstName = first;

      lastName = last;

      homeAddress = home;

      schoolAddress = school;

      test1 = 0;

      test2 = 0;

      test3 = 0;

   }

   //-----------------------------------------------------------------

   //  Sets the given test to the given score. If the test number

   //  is invalid, does nothing.

   //-----------------------------------------------------------------

   public void setTestScore (int test, int score)

   {

      if (test == 1)

         test1 = score;

      else if (test == 2)

         test2 = score;

      else if (test == 3)

         test3 = score;

   }

   //-----------------------------------------------------------------

   //  Returns the test score for the given test, or 0 if the test

   //  number is invalid.

   //-----------------------------------------------------------------

   public int getTestScore (int test)

   {

      if (test == 1)

         return test1;

      else if (test == 2)

         return test2;

      else if (test == 3)

         return test3;

      else

         return 0;

   }

   //-----------------------------------------------------------------

   //  Computes and returns this Student's average test score.

   //-----------------------------------------------------------------

   public double average ()

   {

      double avg = (test1 + test2 + test3) / 3.0;

      return avg;

   }

   //-----------------------------------------------------------------

   //  Returns this Student object as a string.

   //-----------------------------------------------------------------

   public String toString()

   {

      String result;

      result = firstName + " " + lastName + "\n";

      result += "Home Address:\n" + homeAddress + "\n";

      result += "School Address:\n" + schoolAddress + "\n";

      result += "Test 1 Score: " + test1 + "\n";

      result += "Test 2 Score: " + test2 + "\n";

      result += "Test 3 Score: " + test3 + "\n";

      result += "Average Test Score: " + average();

      return result;

   }

}

4.8 Address

//********************************************************************

//  Address.java       Author: Lewis/Loftus/Cocking

//

//  Represents a street address.

//********************************************************************

public class Address

{

   private String streetAddress, city, state;

   private int zipCode;

   //-----------------------------------------------------------------

   //  Sets up this Address object with the specified data.

   //-----------------------------------------------------------------

   public Address (String street, String town, String st, int zip)

   {

      streetAddress = street;

      city = town;

      state = st;

      zipCode = zip;

   }

   //-----------------------------------------------------------------

   //  Returns this Address object as a string.

   //-----------------------------------------------------------------

   public String toString()

   {

      String result;

      result = streetAddress + "\n";

      result += city + ", " + state + "  " + zipCode;

      return result;

   }

}

4.9 Skyline

//********************************************************************

//  Skyline.java       Author: Lewis/Loftus/Cocking

//

//  Solution to Programming Project 4.9

//********************************************************************

import javax.swing.JApplet;

import java.awt.Graphics;

import java.awt.Color;

public class Skyline extends JApplet

{

   private final int APPLET_HEIGHT = 200;

   private final int APPLET_WIDTH = 550;

   private final int MAX_GAP = 40;

   private final int MIN_GAP = 5;

   private Building b1, b2, b3, b4, b5, b6, b7;

   //----------------------------------------------------------------

   //  Creates several Building objects.

   //----------------------------------------------------------------

   public void init ()

   {

      b1 = new Building (55, 75);

      b2 = new Building (40, 170);

      b3 = new Building ();

      b4 = new Building (75, 135);

      b5 = new Building (30, 150);

      b6 = new Building ();

      b7 = new Building (25, 100);

      setBackground (Color.cyan);

      setSize (APPLET_WIDTH, APPLET_HEIGHT);

   }

   //----------------------------------------------------------------

   //  Paints the buildings with a random size gap between them

   //----------------------------------------------------------------

   public void paint (Graphics page)

   {

      int gapVariance = MAX_GAP - MIN_GAP;

      int base = APPLET_HEIGHT - 10;

      int gap = (int) (Math.random() * gapVariance) + MIN_GAP;

      int leftSide = gap;

      page.drawLine (0, base, APPLET_WIDTH, base);

      b1.draw (page, leftSide, base);

      gap = (int) (Math.random() * gapVariance) + MIN_GAP;

      leftSide += b1.getWidth() + gap;

      b2.draw (page, leftSide, base);

      gap = (int) (Math.random() * gapVariance) + MIN_GAP;

      leftSide += b2.getWidth() + gap;

      b3.draw (page, leftSide, base);

      gap = (int) (Math.random() * gapVariance) + MIN_GAP;

      leftSide += b3.getWidth() + gap;

      b4.draw (page, leftSide, base);

      gap = (int) (Math.random() * gapVariance) + MIN_GAP;

      leftSide += b4.getWidth() + gap;

      b5.draw (page, leftSide, base);

      gap = (int) (Math.random() * gapVariance) + MIN_GAP;

      leftSide += b5.getWidth() + gap;

      b6.draw (page, leftSide, base);

      gap = (int) (Math.random() * gapVariance) + MIN_GAP;

      leftSide += b6.getWidth() + gap;

      b7.draw (page, leftSide, base);

   }

}

4.9 Building

//********************************************************************

//  Building.java       Author: Lewis/Loftus/Cocking

//

//  Solution to Programming Project 4.9

//********************************************************************

import java.awt.Graphics;

import java.awt.Color;

public class Building

{

    private final int DEFAULT_WIDTH = 50;

    private final int DEFAULT_HEIGHT = 100;

    private final int DEFAULT_WINDOWS = 5;

    private final int MAX_WINDOWS = 15;

    private final int WINDOW_SIZE = 5;

    private int width, height, windows;

   //-----------------------------------------------------------------

   //  Sets up this Building based on default values.

   //-----------------------------------------------------------------

   public Building ()

   {

      width = DEFAULT_WIDTH;

      height = DEFAULT_HEIGHT;

      windows = DEFAULT_WINDOWS;

   }

   //----------------------------------------------------------------

   //  Sets this Building's size and determines the number of

   //  visible windows.

   //----------------------------------------------------------------

   public Building (int buildingWidth, int buildingHeight)

   {

      width = buildingWidth;

      height = buildingHeight;

      windows = (int) (Math.random() * MAX_WINDOWS) + 1;

   }

   //----------------------------------------------------------------

   //  Returns the width of this building.

   //----------------------------------------------------------------

   public int getWidth ()

   {

      return width;

   }

   //----------------------------------------------------------------

   //  Draws the building.

   //----------------------------------------------------------------

   public void draw (Graphics page, int leftedge, int bottom)

   {

      int top = bottom - height;

      page.setColor (Color.black);

      page.fillRect (leftedge, top, width, height);

      // Draw the windows

      page.setColor (Color.yellow);

      for (int count = 1; count <= windows; count++)

      {

         int winX = leftedge + (int) (Math.random() * (width-WINDOW_SIZE));

         int winY = top + (int) (Math.random() * (height-WINDOW_SIZE));

         page.fillRect (winX, winY, WINDOW_SIZE, WINDOW_SIZE);

      }

   }

}

4.10 CrayonBox 

//********************************************************************

//  CrayonBox.java       Author: Lewis/Loftus/Cocking

//

//  Solution to Programming Project 4.10

//********************************************************************

import javax.swing.JApplet;

import java.awt.*;

public class CrayonBox extends JApplet

{

   private final int APPLET_WIDTH = 350;

   private final int APPLET_HEIGHT = 300;

   private Crayon c1, c2, c3, c4, c5, c6, c7, c8;

   //-----------------------------------------------------------------

   //  Create several Crayon objects of varying characteristics.

   //-----------------------------------------------------------------

   public void init()

   {

      c1 = new Crayon (Color.cyan, 100, 50);

      c2 = new Crayon (Color.blue, 75, 80);

      c3 = new Crayon (Color.gray, 100, 110);

      c4 = new Crayon (Color.green, 90, 140);

      c5 = new Crayon (Color.magenta, 82, 170);

      c6 = new Crayon (Color.orange, 100, 200);

      c7 = new Crayon (Color.pink, 68, 230);

      c8 = new Crayon (Color.red, 100, 260);

      setBackground (Color.black);

      setSize (APPLET_WIDTH, APPLET_HEIGHT);

   }

   //-----------------------------------------------------------------

   //  Paints the crayons and the box.

   //-----------------------------------------------------------------

   public void paint (Graphics page)

   {

      c1.draw (page);

      c2.draw (page);

      c3.draw (page);

      c4.draw (page);

      c5.draw (page);

      c6.draw (page);

      c7.draw (page);

      c8.draw (page);

      page.setColor (Color.yellow);

      page.fillRect (45, 150, 245, 90);

      page.setColor (Color.black);

      page.drawString ("Crayola", 150, 200);

   }

}

4.10 Crayon

//********************************************************************

//  Crayon.java       Author: Lewis/Loftus/Cocking

//

//  Solution to Programming Project 4.10

//********************************************************************

import java.awt.*;

public class Crayon

{

   private final int BOTTOM = 150;

   private final int WIDTH = 25;

   private Color shade;

   private int length, location;

   //-----------------------------------------------------------------

   //  Sets up this crayon with the specfied characteristics.

   //-----------------------------------------------------------------

   public Crayon (Color crayonColor, int crayonLength, int position)

   {

      shade = crayonColor;

      length = crayonLength;

      location = position;

   }

   //-----------------------------------------------------------------

   //  Draws this crayon.

   //-----------------------------------------------------------------

   public void draw(Graphics page)

   {

      page.setColor (shade);

      page.fillRect (location, BOTTOM-length, WIDTH, length);

   }

}

	AP-Style Multiple Choice

Solutions

	1. A
2. C
3. B
4. D
5. C
6. A



AP-Style Free Response Solution 

4.1
a.

// instance variables
private String myCode;

private String origCode;

private String xString;

public Code (String code)

{

   myCode = code;

   origCode = code;

   xString = "";

   for (int i=0; i < code.length(); i++)

      xString += "X";
}

b.

public void hide (int p1, int p2)

{

   myCode = myCode.substring(0, p1)

            + xString.substring(p1, p2)

            + myCode.substring(p2, myCode.length());

}

c.

public void recover (int p1, int p2)

{

   myCode = myCode.substring(0, p1)

            + origCode.substring(p1, p2)

            + myCode.substring(p2, myCode.length());

}
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