Answers to suggested review questions for CPS109 Fall 05

Chapter 1

Exercises P1.2, P1.3, P1.5, P1.6, P1.7, P1.8

Programming Projects 1.1

P1-2

Ch01/ExP1_2/ExP1_2.java

/**

   Displays a face.

*/

public class ExP1_2

{

   public static void main(String[] args)

   {

      System.out.println("  /////"); /** Prints the hair */

      System.out.println(" | o o |"); /** Prints the eyes */

      System.out.println("(|  ^  |)"); /** Prints the ears and nose */

      System.out.println(" | \\_/ |"); /** Prints the mouth */

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

   }

}

P1-3

Ch01/ExP1_3/ExP1_3.java

/**

   Displays a tic-tac-toe board.

*/

public class ExP1_3

{

   public static void main(String[] args)

   {

      System.out.println("+---+---+---+");

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

      System.out.println("+---+---+---+");

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

      System.out.println("+---+---+---+");

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

      System.out.println("+---+---+---+");

   }

}

P1-5

Ch01/ExP1_5/ExP1_5.java

/**

   Computes the sum of the first ten positive integers,

   1 + 2 + ... + 10.

*/

public class ExP1_5

{

   public static void main(String[] args)

   {

      System.out.println(1 + 2 + 3 + 4 + 5 + 6 + 7 + 8 + 9 + 10);

   }

}

P1-6

Ch01/ExP1_6/ExP1_6.java

/**

    Computes the sum of the reciprocals

    1/1 + 1/2 + 1/3 + ... + 1/10.

*/

public class ExP1_6

{

   public static void main(String[] args)

   {

      System.out.println(1/1.0 + 1/2.0 + 1/3.0 + 1/4.0

         + 1/5.0 + 1/6.0 + 1/7.0

         + 1/8.0 + 1/9.0 + 1/10.0);

   }

}

P1-7

Ch01/ExP1_7/ExP1_7.java

import javax.swing.JOptionPane;

public class ExP1_7

{

   public static void main(String[] args)

   {

      JOptionPane.showMessageDialog(null, "Hello, Christina!");

      System.exit(0);

   }

}

P1-8

Ch01/ExP1_8/ExP1_8.java

import javax.swing.JOptionPane;

public class ExP1_8

{

   public static void main(String[] args)

   {

      String name = JOptionPane.showInputDialog("What is your name?");

      System.out.print("Hello, ");

      System.out.print(name);

      System.out.println("!");

      System.exit(0);

   }

}

Chapter 2

P2.1, P2.2, P2.3, P2.7, P2.8, P2.9, P2.10
P2-1

Ch02/ExP2_1/ExP2_1.java

import java.awt.Rectangle;

/**

   Constructs a Rectangle object and then computes and prints its area.

*/

public class ExP2_1

{

   public static void main(String[] args)

   {

      Rectangle r1 = new Rectangle(10, 20, 50, 70);

      double area = r1.getWidth() * r1.getHeight();

      System.out.println("Area: " + area);

   }

}

P2-2

Ch02/ExP2_2/ExP2_2.java

import java.awt.Rectangle;

/**

   Constructs a Rectangle object and then computes and prints its area.

*/

public class ExP2_2

{

   public static void main(String[] args)

   {

      Rectangle r1 = new Rectangle(10, 20, 25, 37);

      double perimeter = 2 * r1.getWidth() + 2 * r1.getHeight();

      System.out.println("Perimeter: " + perimeter);

   }

}

P2-3

Ch02/ExP2_3/ExP2_3.java

import java.awt.Rectangle;

/**

   Displays a rectangle and then translates it 3 times.

*/

public class ExP2_3

{

   public static void main(String[] args)

   {

      Rectangle r1 = new Rectangle(10, 20, 50, 70);

      System.out.println(r1);

      r1.translate(50, 0);

      System.out.println(r1);

      r1.translate(0, 70);

      System.out.println(r1);

      r1.translate(-50, 0);

      System.out.println(r1);

   }

}

P2-7

Ch02/ExP2_7/ExP2_7.java

import java.util.Random;

/**

   Uses the Random class to simulate the cast of a die, printing a

   random number between 1 and 6 every time that the program is run.

 */

public class ExP2_7

{

   public static void main(String[] args)

   {

      Random generator = new Random();

      System.out.println(generator.nextInt(6) + 1);

   }

}

P2-8

Ch02/ExP2_8/ExP2_8.java

import java.util.Random;

/**

   Write a program that picks a combination in a lottery. In this lottery,

   players can choose 6 numbers (possibly repeated) between 1 and 49.

   Your program should print out a sentence such as

   "Play this combinationï¿½it'll make you rich!", followed

   by a lottery combination.

 */

public class ExP2_8

{

   public static void main(String[] args)

   {

      Random generator = new Random();

      System.out.println("Play this combination--it'll make you rich!");

      System.out.print(generator.nextInt(49) + 1);

      System.out.print(" ");

      System.out.print(generator.nextInt(49) + 1);

      System.out.print(" ");

      System.out.print(generator.nextInt(49) + 1);

      System.out.print(" ");

      System.out.print(generator.nextInt(49) + 1);

      System.out.print(" ");

      System.out.print(generator.nextInt(49) + 1);

      System.out.print(" ");

      System.out.println(generator.nextInt(49) + 1);

   }

}

P2-9

Ch02/ExP2_9/ExP2_9.java

/*

 * Write a program that encodes a string by replacing all letters "i" with

 * "!" and all letters "s" with "$". Use the replace method. Demonstrate

 * that you can correctly encode the string "Mississippi".

 */

public class ExP2_9

{

   public static void main(String[] args)

   {

      String str = "Mississippi";

      System.out.println(str.replace("i", "!").replace("s", "$"));

   }

}

P2-10

Ch02/ExP2_10/ExP2_10.java

/**

   Switches the letters "e" and "o" in a string. Uses the replace method

   repeatedly. "Hello, World!" turns into "Holle, Werld!"

*/

public class ExP2_10

{

   public static void main(String[] args)

   {

      String str = "Hello, World!";

      str = str.replace("e", "%");

      str = str.replace("o", "e");

      str = str.replace("%", "o");

      System.out.println(str);

   }

}

Chapter 3

P3.1, P3.2, P3.3, P3.6, P3.7, P3.12, P3.14

P3-1

Ch03/ExP3_1/BankAccount.java

/**

   A bank account has a balance that can be changed by

   deposits and withdrawals.

*/

public class BankAccount

{

   /**

      Constructs a bank account with a zero balance

   */

   public BankAccount()

   {

      balance = 0;

   }

   /**

      Constructs a bank account with a given balance

      @param initialBalance the initial balance

   */

   public BankAccount(double initialBalance)

   {

      balance = initialBalance;

   }

   /**

      Deposits money into the bank account.

      @param amount the amount to deposit

   */

   public void deposit(double amount)

   {

      double newBalance = balance + amount;

      balance = newBalance;

   }

   /**

      Withdraws money from the bank account.

      @param amount the amount to withdraw

   */

   public void withdraw(double amount)

   {

      double newBalance = balance - amount;

      balance = newBalance;

   }

   /**

      Gets the current balance of the bank account.

      @return the current balance

   */

   public double getBalance()

   {

      return balance;

   }

   private double balance;

}

Ch03/ExP3_1/ExP3_1.java

/**

   Tests the bank account class.

*/

public class ExP3_1

{

   public static void main(String[] args)

   {

      BankAccount account = new BankAccount();

      account.deposit(1000);

      account.withdraw(500);

      account.withdraw(400);

      double balance = account.getBalance();

      System.out.print("The balance is $");

      System.out.println(balance);

   }

}

P3-2

Ch03/ExP3_2/BankAccount.java

/**

   A bank account has a balance that can be changed by

   deposits and withdrawals.

*/

public class BankAccount

{

   /**

      Constructs a bank account with a zero balance

   */

   public BankAccount()

   {

      balance = 0;

   }

   /**

      Constructs a bank account with a given balance

      @param initialBalance the initial balance

   */

   public BankAccount(double initialBalance)

   {

      balance = initialBalance;

   }

   /**

      Deposits money into the bank account.

      @param amount the amount to deposit

   */

   public void deposit(double amount)

   {

      double newBalance = balance + amount;

      balance = newBalance;

   }

   /**

      Withdraws money from the bank account.

      @param amount the amount to withdraw

   */

   public void withdraw(double amount)

   {

      double newBalance = balance - amount;

      balance = newBalance;

   }

   /**

      Gets the current balance of the bank account.

      @return the current balance

   */

   public double getBalance()

   {

      return balance;

   }

   /**

      Adds interest to the bank account.

      @param rate the interest rate

   */

   public void addInterest(double rate)

   {

      double interest = balance * rate / 100;

      balance = balance + interest;

   }

   private double balance;

}

Ch03/ExP3_2/ExP3_2.java

/**

   Tests the bank account class with interest.

*/

public class ExP3_2

{

   public static void main(String[] args)

   {

      BankAccount momsSavings = new BankAccount(1000);

      momsSavings.addInterest(10);

      double balance = momsSavings.getBalance();

      System.out.print("The balance is $");

      System.out.println(balance);

   }

}

P3-3

Ch03/ExP3_3/ExP3_3.java

/**

   Tests the savings account class.

*/

public class ExP3_3

{

   public static void main(String[] args)

   {

      SavingsAccount momsSavings = new SavingsAccount(1000, 10);

      momsSavings.addInterest();

      momsSavings.addInterest();

      momsSavings.addInterest();

      momsSavings.addInterest();

      momsSavings.addInterest();

      double balance = momsSavings.getBalance();

      System.out.print("The balance is $");

      System.out.println(balance);

   }

}

Ch03/ExP3_3/SavingsAccount.java

/**

   A savings account has a balance that can be changed by

   deposits and withdrawals.

*/

public class SavingsAccount

{

   /**

      Constructs a savings account with a zero balance

   */

   public SavingsAccount()

   {

      balance = 0;

      interestRate = 0;

   }

   /**

      Constructs a savings account with a given balance

      @param initialBalance the initial balance

      @param rate the interest rate in percent

   */

   public SavingsAccount(double initialBalance, double rate)

   {

      balance = initialBalance;

      interestRate = rate;

   }

   /**

      Deposits money into the savings account.

      @param amount the amount to deposit

   */

   public void deposit(double amount)

   {

      double newBalance = balance + amount;

      balance = newBalance;

   }

   /**

      Withdraws money from the savings account.

      @param amount the amount to withdraw

   */

   public void withdraw(double amount)

   {

      double newBalance = balance - amount;

      balance = newBalance;

   }

   /**

      Gets the current balance of the savings account.

      @return the current balance

   */

   public double getBalance()

   {

      return balance;

   }

   /**

      Adds interest to the savings account.

   */

   public void addInterest()

   {

      double interest = balance * interestRate / 100;

      balance = balance + interest;

   }

   private double balance;

   private double interestRate;

}

P3-6

Ch03/ExP3_6/Car.java

/**

    A car can drive and consume fuel.

*/

public class Car

{

   /**

      Constructs a car with a given fuel efficiency.

      @param anEfficiency the fuel efficiency of the car

   */

   public Car(double anEfficiency)

   {

      gas = 0;

      efficiency = anEfficiency;

   }

   /** Adds gas to the tank.

       @param amount the amount of fuel to add

   */

   public void addGas(double amount)

   {

      gas = gas + amount;

   }

   /**

       Drives a certain amount, consuming gas.

       @param distance the distance driven

   */

   public void drive(double distance)

   {

      gas = gas - distance / efficiency;

   }

   /**

       Gets the amount of gas left in the tank.

       @return the amount of gas

   */

   public double getGas()

   {

      return gas;

   }

   private double gas;

   private double efficiency;

}

Ch03/ExP3_6/ExP3_6.java

/**

   This program tests the Car class.

*/

public class ExP3_6

{

   public static void main(String [] args)

   {

      Car myBeemer = new Car(20); // 20 miles per gallon

      myBeemer.addGas(20);

      myBeemer.drive(100);

      double gasLeft = myBeemer.getGas();

      System.out.print("Gas left = ");

      System.out.print(gasLeft);

      System.out.println(" gallons");

   }

}

P3-7

Ch03/ExP3_7/ExP3_7.java

/**

   This program tests the Student class.

*/

public class ExP3_7

{

   public static void main(String[] args)

   {

      Student student = new Student("Cracker, Carl");

      student.addQuiz(8);

      student.addQuiz(6);

      student.addQuiz(9);

      System.out.print(student.getName());

      System.out.print("'s quiz score total is ");

      System.out.print(student.getTotalScore());

      System.out.print(", and the average is ");

      System.out.println(student.getAverageScore());

   }

}

Ch03/ExP3_7/Student.java

/**

   A student who is taking quizzes.

*/

public class Student

{

   /**

      Constructs a default student with no name.

   */

   public Student()

   {

      name = "";

      totalScore = 0;

      quizCount = 0;

   }

   /**

      Constructs a student with a given name.

      @param n the name

   */

   public Student(String n)

   {

      name = n;

      totalScore = 0;

      quizCount = 0;

   }

   /**

      Gets the name of this student.

      @return the name

   */

   public String getName()

   {

      return name;

   }

   /**

      Adds a quiz score.

      @param the score to add

   */

   public void addQuiz(int score)

   {

      totalScore = totalScore + score;

      quizCount = quizCount + 1;

   }

   /**

      Gets the sum of all quiz scores.

      @return the total score

   */

   public double getTotalScore()

   {

      return totalScore;

   }

   /**

      Gets the average of all quiz scores.

      @return the average score

   */

   public double getAverageScore()

   {

      return totalScore / quizCount;

   }

   private String name;

   private double totalScore;

   private int quizCount;

}

P3-12

Ch03/ExP3_12/ExP3_12.java

/**

   This program tests the RoachPopulation class.

*/

public class ExP3_12

{

   public static void main(String[] args)

   {

      RoachPopulation kitchen = new RoachPopulation(10);

      kitchen.waitForDoubling();

      kitchen.spray();

      System.out.print(kitchen.getRoaches());

      System.out.println(" roaches");

      kitchen.waitForDoubling();

      kitchen.spray();

      System.out.print(kitchen.getRoaches());

      System.out.println(" roaches");

      kitchen.waitForDoubling();

      kitchen.spray();

      System.out.print(kitchen.getRoaches());

      System.out.println(" roaches");

      kitchen.waitForDoubling();

      kitchen.spray();

      System.out.print(kitchen.getRoaches());

      System.out.println(" roaches");

   }

}

Ch03/ExP3_12/RoachPopulation.java

public class RoachPopulation

{

   /**

      Constructs the population.

      @param initialPopulation the initial population

   */

   public RoachPopulation(int initialPopulation)

   {

      roaches = initialPopulation;

   }

   /**

      Waits for the population to double.

   */

   public void waitForDoubling()

   {

      roaches = 2 * roaches;

   }

   /**

      Simulates applying of insecticide.

   */

   public void spray()

   {

      roaches = roaches * 9 / 10;

   }

   /**

      Gets the current number of roaches.

      @return the roach count

   */

   public int getRoaches()

   {

      return roaches;

   }

   private int roaches;

}

P3-14

Ch03/ExP3_14/ExP3_14.java

/**

   This program tests the VotingMachine class.

*/

public class ExP3_14

{

   public static void main(String[] args)

   {

      VotingMachine vm = new VotingMachine();

      vm.voteForDemocrat();

      vm.voteForRepublican();

      vm.voteForDemocrat();

      vm.voteForRepublican();

      vm.voteForRepublican();

      System.out.println("Democrats: " + vm.getDemocratVotes());

      System.out.println("Republicans: " + vm.getRepublicanVotes());

   }

}

Ch03/ExP3_14/VotingMachine.java

import java.util.Calendar;

import java.util.GregorianCalendar;

public class VotingMachine

{

   public VotingMachine()

   {

      democrat = 0;

      republican = 0;

   }

   public void clear()

   {

      democrat = 0;

      republican = 0;

   }

   public void voteForDemocrat()

   {

      democrat++;

   }

   public void voteForRepublican()

   {

      republican++;

   }

   public int getDemocratVotes()

   {

      GregorianCalendar now = new GregorianCalendar();

      if (democrat < republican

            && now.get(Calendar.MONTH) == Calendar.NOVEMBER

            && now.get(Calendar.DAY_OF_WEEK) == Calendar.TUESDAY

            && now.get(Calendar.DAY_OF_MONTH) <= 7

            && now.get(Calendar.HOUR_OF_DAY) >= 20)

         return republican;

      return democrat;

   }

   public int getRepublicanVotes()

   {

      GregorianCalendar now = new GregorianCalendar();

      if (democrat < republican

            && now.get(Calendar.MONTH) == Calendar.NOVEMBER

            && now.get(Calendar.DAY_OF_WEEK) == Calendar.TUESDAY

            && now.get(Calendar.DAY_OF_MONTH) <= 7

            && now.get(Calendar.HOUR_OF_DAY) >= 20)

         return democrat;

      return republican;

   }

   private int democrat;

   private int republican;

}

Chapter 4

R4.16, R4.7, R4.9, R4.11, P4.3, P4.4, P4.7, P4.12, P4.16, and the big one P4.18

R4-7

In the first assignment,

n = (int) (x + 0.5)

0.5 is added to x before being converted to an integer.

In the second assignment,

n = (int) Math.round(x);

x will either be rounded up or down.

The difference between the two is that the first assigment will not work for x < 0.

For example, if x = -0.99, then x + 0.5 is -0.49 which gets rounded to 0 instead of -1.

R4-9

   x = 2;

   y = x + x;

Computes y = 2 + 2 = 4

   s = "2";

   t = s + s;

Computes t = "2" + "2" = "22"

R4-11

(a) Integer.parseInt("" + x) is the same as x.

True. x is converted to a string, then concatenated to the empty string. parseInt converts that string back to an integer, which is the same as the original value of x.

(b) "" + Integer.parseInt(s) is the same as s.

False. If s doesn't contain an integer, then parseInt will fail. Even if s contains an integer, the resulting string can be different. e.g. s = "007" yields the integer 7, which turns into the string "7", which is a different string

(c) s.substring(0, s.length()) is the same as s.

True. We are extracting all characters of s.

R4-16

(a) x + n * y - (x + n) * y

6.25

(b) m / n + m % n

6

(c) 5 * x - n / 5

12.5

(d) Math.sqrt(Math.sqrt(n));

1.414

(e) (int) Math.round(x)

3

(f) (int) Math.round(x) + (int) Math.round(y)

2;

(g) s + t;

"HelloWorld"

(h) s + n;

"Hello4"

(i) 1 - (1 - (1 - (1 - n))))

4

(j) s.substring(1,3)

"ell"

(k) s.length() + t.length()

10

P4-3

Ch04/ExP4_3/ExP4_3.java

/**

   This program tests the PowerGenerator class.

*/

public class ExP4_3

{

   public static void main(String[] args)

   {

      PowerGenerator myGenerator = new PowerGenerator(10);

      System.out.println(myGenerator.nextPower());

      System.out.println(myGenerator.nextPower());

      System.out.println(myGenerator.nextPower());

      System.out.println(myGenerator.nextPower());

      System.out.println(myGenerator.nextPower());

      System.out.println(myGenerator.nextPower());

      System.out.println(myGenerator.nextPower());

      System.out.println(myGenerator.nextPower());

      System.out.println(myGenerator.nextPower());

      System.out.println(myGenerator.nextPower());

      System.out.println(myGenerator.nextPower());

      System.out.println(myGenerator.nextPower());

   }

}

Ch04/ExP4_3/PowerGenerator.java

/**

   A PowerGenerator computes a number to the tenth power

*/

public class PowerGenerator

{

   /**

      Constructs a power generator

      @param aFactor the power of the factor

   */

   public PowerGenerator(int aFactor)

   {

      number = 1;

      power = aFactor;

   }

   /**

      Computes the next power

      @return number the next value of applying the power

   */

   public double nextPower()

   {

      number = number * power;

      return number;

   }

   private double number;

   private int power;

}

P4-4

Ch04/ExP4_4/ExP4_4.java

import java.util.Scanner;

/**

   Tests the Pair class.

*/

public class ExP4_4

{

   public static void main(String[] args)

   {

      Scanner in = new Scanner(System.in);

      System.out.println("Please enter a number:");

      int number1 = in.nextInt();

      System.out.println("Please enter another number:");

      int number2 = in.nextInt();

      Pair myPair = new Pair(number1, number2);

      System.out.println("The sum is " + myPair.getSum());

      System.out.println("The difference is " + myPair.getDifference());

      System.out.println("The product is " + myPair.getProduct());

      System.out.println("The average is " + myPair.getAverage());

      System.out.println("The distance is " + myPair.getDistance());

      System.out.println("The maximum is " + myPair.getMaximum());

      System.out.println("The minimum is " + myPair.getMinimum());

   }

}

Ch04/ExP4_4/Pair.java

/**

   A Pair computes various mathematical computations with two numbers.

*/

public class Pair

{

   /**

      Constructs a pair of numbers.

      @param aFirst the first value of the pair

      @param aSecond the second value of the pair

   */

   public Pair(double aFirst, double aSecond)

   {

      firstValue = aFirst;

      secondValue = aSecond;

   }

   /**

      Computes the sum of the values of this pair.

      @return the sum of the first and second values

   */

   public double getSum()

   {

      return firstValue + secondValue;

   }

   /**

      Computes the difference of the values of this pair.

      @return the difference of the first and second values

   */

   public double getDifference()

   {

      return firstValue - secondValue;

   }

   /**

      Computes the product of the values of this pair.

      @return the product of the first and second values

   */

   public double getProduct()

   {

      return firstValue * secondValue;

   }

   /**

      Computes the average of the values of this pair.

      @return the average of the first and second values

   */

   public double getAverage()

   {

      return (firstValue + secondValue) / 2;

   }

   /**

      Computes the distance (absolute value of the difference)

         of the values of this pair.

      @return the distance of the first and second values

   */

   public double getDistance()

   {

      return Math.abs(firstValue - secondValue);

   }

   /**

      Computes the maximum of the values of this pair.

      @return the maximum of the first and second values

   */

   public double getMaximum()

   {

      return Math.max(firstValue, secondValue);

   }

   /**

      Computes the minimum of the values of this pair.

      @return the minimum of the first and second values

   */

   public double getMinimum()

   {

      return Math.min(firstValue, secondValue);

   }

   private double firstValue;

   private double secondValue;

}

P4-7

Ch04/ExP4_7/Converter.java

/**

   A Converter converts between two units.

 */

public class Converter

{

   /**

      Constructs a converter that can convert between two units.

      @param aConversionFactor the factor with which to multiply

         to convert to the target unit

   */

   public Converter(double aConversionFactor)

   {

      factor = aConversionFactor;

   }

   /**

      Converts from a source measurement to a target measurement.

      @param fromMeasurement the measurement

      @return the input value converted to the target unit

   */

   public double convertTo(double fromMeasurement)

   {

      return fromMeasurement * factor;

   }

   private double factor;

}

P4-12

Ch04/ExP4_12/DigitExtractor.java

public class DigitExtractor

{

   /**

      Constructs a digit extractor that gets the digits

      of an integer in reverse order.

      @param anInteger the integer to break up into digits

   */

   public DigitExtractor(int anInteger)

   {

      integer = anInteger;

      result = 0;

   }

   /**

      Returns the next digit to be extracted.

      @return the next digit

   */

   public double nextDigit()

   {

      result = integer % 10;

      integer = integer / 10;

      return result;

   }

   private int integer;

   private int result;

}

Ch04/ExP4_12/ExP4_12.java

import java.util.Scanner;

/**

   This program tests the DigitExtractor class.

 */

public class ExP4_12

{

   public static void main(String[] args)

   {

      Scanner in = new Scanner(System.in);

      System.out.println("Please enter a 5 digit integer:");

      int digit = in.nextInt();

      DigitExtractor myExtractor = new DigitExtractor(digit);

      System.out.println(myExtractor.nextDigit());

      System.out.println(myExtractor.nextDigit());

      System.out.println(myExtractor.nextDigit());

      System.out.println(myExtractor.nextDigit());

      System.out.println(myExtractor.nextDigit());

   }

}

P4-16

Ch04/ExP4_16/ChristmasTree.java

/**

   Displays an ASCII representation of a Christmas Tree.

 */

public class ChristmasTree

{

   /**

      Gives a string representation of a christmas tree.

      @return the string representation of the tree.

    */

   public String toString()

   {

      tree =        "   /\\   \n";

      tree = tree + "  /  \\  \n";

      tree = tree + " /    \\ \n";

      tree = tree + "/      \\\n";

      tree = tree + "-------- \n";

      tree = tree + "  \" \"  \n";

      tree = tree + "  \" \"  \n";

      tree = tree + "  \" \"  \n";

   }

}

Ch04/ExP4_16/ExP4_16.java

/**

   Displays a Christmas tree.

*/

public class ExP4_16

{

    public static void main(String[] args)

   {

      ChristmasTree tree = new ChristmasTree();

      System.out.print(tree.toString());

   }

}

P4-18

Ch04/ExP4_18/Easter.java

public class Easter

{

   /**

      Constructs the date of Easter Sunday.

   */

   public Easter(int year)

   {

      int y = year;

      int a = y % 19;

      int b = y / 100;

      int c = y % 100;

      int d = b / 4;

      int e = b % 4;

      int g = (8 * b + 13) / 25;

      int h = (19 * a + b - d - g + 15) % 30;

      int j = c / 4;

      int k = c % 4;

      int m = (a + 11 * h) / 319;

      int r = (2 * e + 2 * j - k - h + m + 32) % 7;

      n = (h - m + r + 90) / 25;

      p = (h - m + r + n + 19) % 32;

   }

   /**

      Gets the month of Easter Sunday

      @return month of Easter Sunday

   */

   public int getEasterSundayMonth()

   {

      return n;

   }

   /**

      Gets the date of Easter Sunday

      @return date of Easter Sunday

   */

   public int getEasterSundayDay()

   {

      return p;

   }

   private int n;

   private int p;

}

Ch04/ExP4_18/ExP4_18.java

import java.util.Scanner;

/**

   This program tests the Easter class.

 */

public class ExP4_18

{

   public static void main(String[] args)

   {

      Scanner in = new Scanner(System.in);

      System.out.println("Please enter the year:");

      int year = in.nextInt();

      Easter myEaster = new Easter(year);

      System.out.println("The month of Easter Sunday is "

         + myEaster.getEasterSundayMonth() + " " + "and the date is "

         + myEaster.getEasterSundayDay());

   }

}

Chapter 6

P6.1, P6.4, P6.8, P6.10, P6.12, P6.14, P6.16, P6.17

P6-1

Ch06/ExP6_1/ExP6_1.java

import java.util.Scanner;

/**

   This program tests the QuadraticEquation class.

 */

public class ExP6_1

{

   public static void main(String[] args)

   {

      Scanner in = new Scanner(System.in);

      System.out.println("Please enter coefficient a:");

      int a = in.nextInt();

      System.out.println("Please enter coefficient b:");

      int b = in.nextInt();

      System.out.println("Please enter coefficient c:");

      int c = in.nextInt();

      QuadraticEquation myEquation = new QuadraticEquation(a, b, c);

      if(myEquation.hasSolutions())

      {

         System.out.println(myEquation.getSolution1());

         System.out.println(myEquation.getSolution2());

      }

      else

         System.out.println("There are no solutions.");

   }

}

Ch06/ExP6_1/QuadraticEquation.java

public class QuadraticEquation

{

   /**

      Constructs a quadratic equation and get 2 solutions.

      @param coefficientA coefficient a of quadratic equation

      @param coefficientB coefficient b of quadratic equation

      @param coefficientC coefficient c of quadratic equation

   */

   public QuadraticEquation(double coefficientA, double coefficientB, double coefficientC)

   {

      a = coefficientA;

      b = coefficientB;

      c = coefficientC;

      discriminant = b * b - 4 * a * c;

   }

   /**

      Returns the first solution to the quadratic equation.

      @return the first solution

   */

   public double getSolution1()

   {

      return (-b + Math.sqrt(discriminant)) / (2 * a);

   }

   /**

      Returns the second solution to the quadratic equation.

      @return the second solution

   */

   public double getSolution2()

   {

      return (-b - Math.sqrt(discriminant)) / (2 * a);

   }

   /**

      Determines if there is a solution or not.

      @return true if there is a solution

   */

   public boolean hasSolutions()

   {

      return discriminant > 0;

   }

   private double a;

   private double b;

   private double c;

   private double discriminant;

}

P6-4

Ch06/ExP6_4/ExP6_4.java

import java.util.Scanner;

/**

   This is a test class for Sorter.

*/

public class ExP6_4

{

   public static void main(String[] args)

   {

      Scanner in = new Scanner(System.in);

      System.out.println("Please enter three numbers:");

      double num1 = in.nextDouble();

      double num2 = in.nextDouble();

      double num3 = in.nextDouble();

      Sorter s = new Sorter(num1, num2, num3);

      System.out.println("The inputs in sorted order are:\n"

         + s.getSmallest() + "\n"

         + s.getMiddle() + "\n"

         + s.getLargest());

   }

}

Ch06/ExP6_4/Sorter.java

/**

   This class implements a list of numbers in sorted order.

*/

public class Sorter

{

   /**

      Constructs a list of numbers in sorted order.

      @param num1 the first number to sort

      @param num2 the second number to sort

      @param num3 the third number to sort

   */

   public Sorter(double num1, double num2, double num3)

   {

      x1 = num1;

      x2 = num2;

      x3 = num3;

   }

   /**

      Gets the smallest of three numbers from an unsorted list.

      @return smallest the smallest of three numbers

   */

   public double getSmallest()

   {

      double smallest = x1;

      if(x2 < smallest)

         smallest = x2;

      if(x3 < smallest)

         smallest = x3;

      return smallest;

   }

   /**

      Gets the largest of three numbers from an unsorted list.

      @return largest the largest of three numbers

   */

   public double getLargest()

   {

      double largest = x1;

      if(x2 > largest)

         largest = x2;

      if(x3 > largest)

         largest = x3;

      return largest;

   }

   /**

      Gets the middle of three numbers from an unsorted list.

      @return middle the middle number of three numbers

   */

   public double getMiddle()

   {

      double middle = 0;

      middle = x1 + x2 + x3 - getLargest() - getSmallest();

      return middle;

   }

   private double x1;

   private double x2;

   private double x3;

}

P6-8

Ch06/ExP6_8/ExP6_8.java

import java.util.Scanner;

/**

   This class tests Grade class to find a numeric representation of

   a letter grade given by user.

*/

public class ExP6_8

{

   public static void main(String[] args)

   {

      Scanner in = new Scanner(System.in);

      System.out.println("Enter a letter grade:");

      String input = in.nextLine();

      String letter = input.substring(0,1);

      String modifier = "";

      if (input.length() > 1)

         modifier = input.substring(1,2);

      Grade g = new Grade(letter, modifier);

      double grade = g.getNumericGrade();

      if (grade < 0)

         System.out.println("ERROR: Bad Input");

      else

         System.out.println(grade);

   }

}

Ch06/ExP6_8/Grade.java

/**

   This class finds the numeric representation of a letter grade.

*/

public class Grade

{

   /**

      Constructs a numeric grade.

      @param letterGrade the letter grade given by user

      @param mod the modifier of the letter, either a + or a -

   */

   public Grade(String letterGrade, String mod)

   {

      letter = letterGrade;

      if (mod.equals("-"))

         modifier = -0.3;

      else if (mod.equals("+"))

         modifier = 0.3;

   }

   /**

      Find the numeric grade from a letter grade.

      @return grade the number grade

   */

   public double getNumericGrade()

   {

      double grade = 0;

      if (letter.equalsIgnoreCase("a"))

         grade = 4;

      else if (letter.equalsIgnoreCase("b"))

         grade = 3;

      else if (letter.equalsIgnoreCase("c"))

         grade = 2;

      else if (letter.equalsIgnoreCase("d"))

         grade = 1;

      else if (letter.equalsIgnoreCase("f"))

      {

         grade = 0;

         modifier = 0;

      }

      else

      {

         grade = -1;

         return grade;

      }

      // Compute numeric grade

      grade = grade + modifier;

      // There is no grade higher than an A

      if(grade > 4)

         grade = 4;

      return grade;

   }

   private String letter;

   private double modifier;

}

P6-10

Ch06/ExP6_10/Comparer.java

/**

   Implements a Comparer that keeps track of the smallest and largest strings

   seen so far.

 */

public class Comparer

{

   /**

      Constructs four strings to compare.

   */

   public Comparer()

   {

      smallest = null;

      largest = "";

   }

   /**

      Add a string to compare.

      @param s the string to compare

   */

   public void addString(String s)

   {

      if(smallest == null || s.compareTo(smallest) < 0)

         smallest = s;

      if(s.compareTo(largest) > 0)

         largest = s;

   }

   /**

      The smallest of the four strings.

      @return smallest the smallest of the strings

   */

   public String smallest()

   {

      return smallest;

   }

   /**

      The largest of the four strings.

      @return largest the largest of the strings

   */

   public String largest()

   {

      return largest;

   }

   private String smallest;

   private String largest;

}

Ch06/ExP6_10/ExP6_10.java

import java.util.Scanner;

/**

   Tester class for Comparer. Compares four strings and prints the

   lexicographically smallest and largest one.

*/

public class ExP6_10

{

   public static void main(String[] args)

   {

      Scanner in = new Scanner(System.in);

      System.out.println("Enter the first string:");

      String string1 = in.nextLine();

      System.out.println("Enter the second string:");

      String string2 = in.nextLine();

      System.out.println("Enter the third string:");

      String string3 = in.nextLine();

      System.out.println("Enter the fourth string:");

      String string4 = in.nextLine();

      Comparer c = new Comparer();

      c.addString(string1);

      c.addString(string2);

      c.addString(string3);

      c.addString(string4);

      System.out.println("The lexicographic minimum is " + c.smallest());

      System.out.println("The lexicographic maximum is " + c.largest());

   }

}

P6-12

Ch06/ExP6_12/ExP6_12.java

import java.util.Scanner;

/**

   This is a test class driver for Year class

*/

public class ExP6_12

{

   public static void main(String[] args)

   {

      Scanner in = new Scanner(System.in);

      System.out.println("Please enter a year:");

      int year = in.nextInt();

      Year aYear = new Year(year);

      if(aYear.isLeapYear())

         System.out.println("The year " + year + " is a leap year");

      else

         System.out.println("The year " + year + " is a not leap year");

   }

}

Ch06/ExP6_12/Year.java

/**

   This class determines if a year is a leap year or not.

*/

public class Year

{

   /**

      Creates a Year object to test whether a particular year is a leap year.

      @param aYear is the year to be tested

   */

   public Year(int aYear)

   {

      year = aYear;

   }

   /**

      Method to determine if a year is a leap year.

      @return boolean true year is a leap year

   */

   public boolean isLeapYear()

   {

      int a = year % 4;

      int b = year % 100;

      int c = year % 400;

      final int GREGORIAN = 1582;

      return a == 0 && (year < GREGORIAN || b != 0 || c == 0);

   }

   private int year;

}

P6-14

Ch06/ExP6_14/Comparator.java

/**

   This class is used to test whether two floating-point numbers are the same.

*/

public class Comparator

{

   /**

      Creates a Comparator object to determine if two floating-point numbers

      are approximately the same.

      @param d the number of significant digits in the comparison

   */

   public Comparator(int d)

   {

      digits = d;

   }

   /**

      Method to test the equality of the two inputs.

      @param x1 the first number

      @param x2 the second number

      @return true the two numbers are the same

   */

   public boolean isSameNumber(double x1, double x2)

   {

      double diff = Math.abs(x1 - x2);

      return (diff < Math.pow(0.1, digits));

   }

   private int digits;

}

Ch06/ExP6_14/ExP6_14.java

import java.util.Scanner;

/**

   This is a test class for Comparator.

*/

public class ExP6_14

{

   public static void main(String[] args)

   {

      Comparator c = new Comparator(2);

      Scanner in = new Scanner(System.in);

      System.out.println("Enter the first floating-point number:");

      double f1 = in.nextDouble();

      System.out.println("Enter the second floating-point number:");

      double f2 = in.nextDouble();

      if (c.isSameNumber(f1, f2))

         System.out.println("They are the same up to two decimal places.");

      else

         System.out.println("They are different.");

   }

}

P6-16

Ch06/ExP6_16/ExP6_16.java

import java.util.Scanner;

/**

   This is a test driver class for the PayCheck class.

*/

public class ExP6_16

{

   public static void main(String[] args)

   {

      Scanner in = new Scanner(System.in);

      System.out.println("Enter an Employee's name:");

      String name = in.nextLine();

      System.out.println("Enter an hourly wage for " + name + ": ");

      double wage = in.nextDouble();

      System.out.println("How many hours did " + name + " work this past week? : ");

      double hours = in.nextDouble();

      PayCheck aPayCheck = new PayCheck(name, wage, hours);

      System.out.println(name + " gets $" + aPayCheck.getWages() + " this pay period.");

   }

}

Ch06/ExP6_16/PayCheck.java

/**

   This class is used to calculate an employee's pay.

*/

public class PayCheck

{

   /**

      Creats a PayCheck object to determine employee's pay.

      @param aName is the name of employee

      @param aWage is the employee's wage

      @param anHour is the amount of hours worked

   */

   public PayCheck(String aName, double aWage, double anHour)

   {

      name = aName;

      wage = aWage;

      hours = anHour;

   }

   /**

      Method calculates an employee's pay.

      @return pay is total pay for an employee

   */

   public double getWages()

   {

      double pay = 0.0;

      final int OT_THRESHOLD = 40;

      final double OT_RATE = 1.5;

      if (hours > OT_THRESHOLD)

      {

         double regular_hours = OT_THRESHOLD;

         double overtime_hours = hours - OT_THRESHOLD;

         pay = regular_hours * wage + OT_RATE * overtime_hours * wage;

      }

      else

         pay = hours * wage;

      return pay;

   }

   private String name;

   private double wage;

   private double hours;

}

P6-17

Ch06/ExP6_17/ExP6_17.java

import java.util.Scanner;

/**

   This is a test driver for the UnitConverter class.

*/

public class ExP6_17

{

   public static void main(String[] args)

   {

      Scanner in = new Scanner(System.in);

      System.out.print("Convert from: ");

      String fromUnit = in.nextLine();

      System.out.print("Convert to: ");

      String toUnit = in.nextLine();

      UnitConverter from = new UnitConverter(fromUnit);

      UnitConverter to = new UnitConverter(toUnit);

      System.out.println("Value:");

      double val = in.nextDouble();

      double metric = from.toMetric(val);

      double converted = to.fromMetric(metric);

      if(converted < 0)

         System.out.println("ERROR: Bad Input");

      else

         System.out.println(val + " " + fromUnit + " = " + converted + " " + toUnit);

   }

}

Ch06/ExP6_17/UnitConverter.java

/**

   This class implements a unit converter.

*/

public class UnitConverter

{

   /**

      Constructs a unit converter to converter from one unit to another.

      @param unit the unit to convert either from or to

   */

   public UnitConverter(String unit)

   {

      final double FLUID_OUNCE_TO_LITER = 29586;

      final double GALLON_TO_LITER = 3.758;

      final double OUNCE_TO_GRAM = 28.3495;

      final double POUND_TO_GRAM = 453.6;

      final double INCH_TO_METER = 0.0254;

      final double FOOT_TO_METER = 0.305;

      final double MILE_TO_METER = 1609;

      if (unit.equals("fl.oz"))

         factor = FLUID_OUNCE_TO_LITER;

      else if (unit.equals("ml"))

         factor = 0.001;

      else if (unit.equals("l"))

         factor = 1;

      else if (unit.equals("oz"))

         factor = OUNCE_TO_GRAM;

      else if (unit.equals("lb"))

         factor = POUND_TO_GRAM;

      else if (unit.equals("mg"))

         factor = 0.001;

      else if (unit.equals("g"))

         factor = 1;

      else if (unit.equals("kg"))

         factor = 1000;

      else if (unit.equals("in"))

         factor = INCH_TO_METER;

      else if (unit.equals("ft"))

         factor = FOOT_TO_METER;

      else if (unit.equals("mi"))

         factor = MILE_TO_METER;

      else if (unit.equals("mm"))

         factor = 0.001;

      else if (unit.equals("cm"))

         factor = 0.01;

      else if (unit.equals("m"))

         factor = 1;

      else if (unit.equals("km"))

         factor = 1000;

      else

         factor = -1;

   }

   /**

      Converts a measurement to metric.

      @param measurement the measurement to convert to metric

      @return metric measurement

   */

   public double toMetric(double measurement)

   {

      return measurement * factor;

   }

   /**

      Converts a measurement from metric.

      @param measurement the measurement to convert from metric

      @return measurement that is converted

   */

   public double fromMetric(double measurement)

   {

      return measurement / factor;

   }

   private String type;

   private double factor;

}

Chapter 7

P7.3, P7.4, P7.5, P7.11, P7.12, P7.13, P7.14, P7.15

P7-3

Ch07/ExP7_3/CannonBall.java

/**

   This class simulates a cannonball fired up in the air.

*/

public class CannonBall

{

   /**

      Creates a CannonBall object and measure its velocity

      and the exact location of which it lands.

      @param aIvel the inital velocity

   */

   public CannonBall(double aIvel)

   {

      ivel = aIvel;

      pos = 0;

   }

   /**

      Method used to calculate the velcoity of the cannonball.

      @param deltaT the time interval

   */

   public void move(double deltaT)

   {

      pos = pos + ivel * deltaT;

      ivel = ivel - G * deltaT;

   }

   /**

      Method used to get the velocity of the cannonball.

      @return the velocity

   */

   public double getVelocity()

   {

      return ivel;

   }

   /**

      Method used to get the position of the cannonball.

      @return the position

   */

   public double getPosition()

   {

      return pos;

   }

   private static final double G = 9.81;

   private double ivel;

   private double pos;

}

Ch07/ExP7_3/ExP7_3.java

import java.util.Scanner;

/**

   Test driver class for CannonBall class.

*/

public class ExP7_3

{

   public static void main(String[] args)

   {

      Scanner in = new Scanner(System.in);

      System.out.println("Enter the initial velocity:");

      double ivel = in.nextDouble();

      final double G = 9.81;

      double deltaT = 0.01;

      double t = 0;

      double exactPos = 0;

      double vel = ivel;

      CannonBall cb = new CannonBall(ivel);

      while (vel > 0)

      {

         for (int i = 0; vel > 0 && i < 100; i++)

         {

            cb.move(deltaT);

            t = t + deltaT;

            vel = cb.getVelocity();

         }

         exactPos = -0.5 * G * t * t + ivel * t;

         System.out.println("Simulation position: " + cb.getPosition()

            + " Velocity: " + cb.getVelocity());

         System.out.println("The exact formula position is: " + exactPos);

      }

   }

}

P7-4

Ch07/ExP7_4/CannonBall.java

import java.awt.Graphics2D;

import java.awt.geom.Line2D;

import java.awt.geom.Point2D;

/**

   This class implements a cannon ball's flight through the air.

*/

public class CannonBall

{

   /**

      Constructs a CannonBall object to display.

      @param anIvel the initial velocity of the ball

      @param anAng the angle of the projectile

   */

   public CannonBall(double ivel, double ang)

   {

      posX = 0;

      posY = 0;

      velX = Math.cos(ang) * ivel;

      velY = Math.sin(ang) * ivel;

   }

   public void move()

   {

      final double DELTA_T = 0.01;

      posX = posX + velX * DELTA_T;

      posY = posY + velY * DELTA_T;

      velY = velY - G * DELTA_T;

   }

   public double getX()

   {

      return posX;

   }

   public double getY()

   {

      return posY;

   }

   private static final double G = 9.81;

   private double posX;

   private double posY;

   private double velX;

   private double velY;

}

Ch07/ExP7_4/CannonBallComponent.java

import javax.swing.JComponent;

import java.awt.Graphics;

import java.awt.Graphics2D;

import java.awt.geom.Ellipse2D;

import javax.swing.JOptionPane;

/**

   Uses the class Cannonball to graphically simulate a Canonball.

 */

public class CannonBallComponent extends JComponent

{

   public CannonBallComponent()

   {

      String input1 = JOptionPane.showInputDialog(

         "Enter the initial velocity: (e.g. 50)");

      ivel = Double.parseDouble(input1);

      String input2 = JOptionPane.showInputDialog(

         "Enter the angle in degrees: (e.g. 60)");

      ang = Math.toRadians(Double.parseDouble(input2));

   }

   public void paintComponent(Graphics g)

   {

      Graphics2D g2 = (Graphics2D) g;

      CannonBall ball = new CannonBall(ivel, ang);

      while(ball.getY() >= 0)

      {

         ball.move();

         double x = xpixel(ball.getX());

         double y = ypixel(ball.getY());

         Ellipse2D.Double circle = new Ellipse2D.Double(

            x - RADIUS, y - RADIUS, 2 * RADIUS, 2 * RADIUS);

         g2.draw(circle);

      }

   }

   /**

      Converts from user coordinates to pixel coordinates.

      @param xuser an x-value in user coordinates

      @return the corresponding value in pixel coordinates

   */

   public double xpixel(double xuser)

   {

      return (xuser - XMIN) * (getWidth() - 1) / (XMAX - XMIN);

   }

   /**

      Converts from user coordinates to pixel coordinates.

      @param yuser a y-value in user coordinates

      @return the corresponding value in pixel coordinates

   */

   public double ypixel(double yuser)

   {

      return (yuser - YMAX) * (getHeight() - 1) / (YMIN - YMAX);

   }

   private double ivel;

   private double ang;

   private static final double XMIN = 0;

   private static final double XMAX = 300;

   private static final double YMIN = 0;

   private static final double YMAX = 100;

   private static final double RADIUS = 2;

}

Ch07/ExP7_4/ExP7_4.java

import javax.swing.JFrame;

/**

   This is a test driver for the CannonBall class.

*/

public class ExP7_4

{

   public static void main(String[] args)

   {

      JFrame frame = new JFrame();

      final int FRAME_WIDTH = 300;

      final int FRAME_HEIGHT = 400;

      frame.setSize(FRAME_WIDTH, FRAME_HEIGHT);

      frame.setTitle("ExP7_4");

      frame.setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE);

      CannonBallComponent component = new CannonBallComponent();

      frame.add(component);

      frame.setVisible(true);

   }

}

P7-5

Ch07/ExP7_5/ExP7_5.java

import java.util.Scanner;

/**

   Test driver class for FibonacciGenerator class.

*/

public class ExP7_5

{

   public static void main(String[] args)

   {

      Scanner in = new Scanner(System.in);

      System.out.println("Enter n:");

      int n = in.nextInt();

      FibonacciGenerator fg = new FibonacciGenerator();

      int next = 0;

      if (n <= 2)

         next = 1;

      else

      {

         for (int i = 3; i <= n; i++)

            next = fg.nextNumber();

      }

      System.out.println("fib(" + n + ") = " + next);

   }

}

Ch07/ExP7_5/FibonacciGenerator.java

/**

   Class used to generate a Fibonacci number with a given input.

*/

public class FibonacciGenerator

{

   /**

      Construct a FibonacciGenerator object to generate a Fibonacci number.

   */

   public FibonacciGenerator()

   {

      fOld1 = 1;

      fOld2 = 1;

      fNew = 1;

   }

   /**

      Method used to calculate a fibonacci number.

      @return fNew the fibonacci number

   */

   public int nextNumber()

   {

      fNew = fOld1 + fOld2;

      fOld2 = fOld1;

      fOld1 = fNew;

      return fNew;

   }

   private int fOld1;

   private int fOld2;

   private int fNew;

}

P7-11

Ch07/ExP7_11/ExP7_11.java

import java.util.Scanner;

/**

   Test driver class for PrimeGenerator class.

*/

public class ExP7_11

{

   public static void main (String[] args)

   {

      Scanner in = new Scanner(System.in);

      System.out.print("Enter upper limit: ");

      int limit = in.nextInt();

      PrimeGenerator pg = new PrimeGenerator();

      boolean done = false;

      while (!done)

      {

         int prime = pg.nextPrime();

         if (prime > limit)

            done = true;

         else

            System.out.println(prime);

      }

   }

}

Ch07/ExP7_11/PrimeGenerator.java

/**

   This class prints out all the prime numbers of an input value.

*/

public class PrimeGenerator

{

   public PrimeGenerator()

   {

      current = 1;

   }

   /**

      Calculate the next prime number of an input.

      @return the next prime number

   */

   public int nextPrime()

   {

      do

      {

         current++;

      }

      while (!isPrime());

      return current;

   }

   public boolean isPrime()

   {

      if (current <= 1)

         return false;

      if (current > 2 && current % 2 == 0)

         return false;

      for (int i = 3; i * i <= current; i = i + 2)

         if (current % i == 0)

            return false;

      return true;

   }

   private int current;

}

P7-12

Ch07/ExP7_12/ExP7_12.java

import java.util.Scanner;

/**

   This is a test class for RootApproximator class.

*/

public class ExP7_12

{

   public static void main(String[] args)

   {

      Scanner in = new Scanner(System.in);

      System.out.print("Enter an integer that you want a square root of: ");

      double n = in.nextDouble();

      RootApproximator r = new RootApproximator(n);

      while (r.hasMoreGuesses())

         System.out.println(r.nextGuess());

   }

}

Ch07/ExP7_12/RootApproximator.java

/**

   This class approximates the square root of a number.

*/

public class RootApproximator

{

   /**

      Creates a RootApproximator object used to approximate the root of a number.

      @param aNum is the input value

   */

   public RootApproximator(double aNum)

   {

      num = aNum;

      xOld = 1;

      xNew = num;

   }

   /**

      Method used to calculate the next root guess.

      @return the next guess number

   */

   public double nextGuess()

   {

      xOld = xNew;

      if(xOld != 0)

         xNew = (xOld + (num / xOld)) / 2;

      return xNew;

   }

   /**

      Determine if there are more guesses.

      @return true we are close enough to the answer

   */

   public boolean hasMoreGuesses()

   {

      final double DELTA = 0.000001;

      return (Math.abs(xNew - xOld) > DELTA);

   }

   private double num;

   private double xOld;

   private double xNew;

}

P7-13

Ch07/ExP7_13/ExP7_13.java

import java.util.Scanner;

/**

   Test class for RootApproximator class.

*/

public class ExP7_13

{

   public static void main(String[] args)

   {

      Scanner in = new Scanner(System.in);

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

      double a = in.nextDouble();

      System.out.print("Extract which root? ");

      int n = in.nextInt();

      RootApproximator r = new RootApproximator(a, n);

      while (r.hasMoreGuesses())

         System.out.println(r.nextGuess());

   }

}

Ch07/ExP7_13/RootApproximator.java

/**

   This class implements the Newton-Raphson method to approximate the

   root of an input value.

*/

public class RootApproximator

{

   /**

      Creates a RootApproximator object used to approximate the root of a number.

      @param anA the input value

      @param aN the root number extracted

   */

   public RootApproximator(double anA, int aN)

   {

      a = anA;

      n = aN;

      xOld = 1;

      xNew = a;

   }

   /**

      Method used to calculate the next root number.

      @return the next guess number

   */

   public double nextGuess()

   {

      xOld = xNew;

      xNew = xOld * (1 - 1.0 / n) + a / (n * Math.pow(xOld, n - 1));

      return xNew;

   }

   /**

      Determine if there are more guesses.

      @return true we are close enough to the answer

   */

   public boolean hasMoreGuesses()

   {

      final double DELTA = 0.000001;

      return (Math.abs(xNew - xOld) > DELTA);

   }

   private double a;

   private int n;

   private double xOld;

   private double xNew;

}

P7-14

Ch07/ExP7_14/ExP7_14.java

import java.util.Scanner;

/**

   Test class driver for ExpApproximator class.

*/

public class ExP7_14

{

   public static void main(String[] args)

   {

      Scanner in = new Scanner(System.in);

      System.out.print("x: ");

      double x = in.nextDouble();

      ExpApproximator exp = new ExpApproximator(x);

      while(exp.hasNextGuess())

         System.out.println("e ^ x = " + exp.nextGuess());

   }

}

Ch07/ExP7_14/ExpApproximator.java

/**

   This class calculates e^x as a power series.

*/

public class ExpApproximator

{

   /**

      Creates a ExpApproximator object to calculate e^x.

      @param anX is the input value

   */

   public ExpApproximator(double anX)

   {

      x = anX;

      summand = 1;

      i = 1;

      total = 1;

   }

   /**

      Method used to calculate the next e number.

      @return the next e number

   */

   public double nextGuess()

   {

      summand = summand * x / i;

      i++;

      total = total + summand;

      return total;

   }

   /**

      Determine if there are more numbers from the input.

      @return true input value has more numbers

   */

   public boolean hasNextGuess()

   {

      final double DELTA = 0.000001;

      return summand > DELTA;

   }

   private double x;

   private double summand;

   private int i;

   private double total;

}

P7-15

Ch07/ExP7_15/DataSet.java

/**

   This class is used to calculate the average and standard deviation

   of a data set. Also, remembers the maximum value seen so far.

*/

public class DataSet

{

   /**

      Constructs a DataSet object to hold the total

      number of inputs, the sum, and the sum of square.

   */

   public DataSet()

   {

      sum = 0;

      sum_square = 0;

      max = 0;

      n = 0;

   }

   /**

      Method used to calculate the average of the data set.

      @return average the average of the data set

   */

   public double getAverage()

   {

      double average = sum / n;

      return average;

   }

   /**

      Method used to calculate the standard deviation.

      @return stddev the standard deviation of data set

   */

   public double getDeviation()

   {

      double stddev = Math.sqrt((sum_square - sum / n) / (n - 1));

      return stddev;

   }

   /**

      Gets the total number of input values.

      @return n the total number of inputs

   */

   public int getIncrementNumber()

   {

      return n;

   }

   /**

      Gets the maximum of the input values.

      @return the maximum of the input values

   */

   public double getMaximum()

   {

      return max;

   }

   /**

      Method used to add the total square sum of the data set.

      @param x the input value

   */

   public void add(double x)

   {

      if (n==0)

         max = x;

      else if (x > max)

         max = x;

      sum = sum + x;

      sum_square = sum_square + x * x;

      n++;

   }

   private double sum;

   private double sum_square;

   private double max;

   private int n;

}

Ch07/ExP7_15/ExP7_15.java

import java.util.Random;

/**

   This is a test driver class for DataSet class.

*/

public class ExP7_15

{

   public static void main(String[] args)

   {

      DataSet a = new DataSet();

      Random generator = new Random();

      for (int i = 0; i < 100; i++)

      {

         /* Generate a random number between 0 and 1000, and add it to the set */

         a.add(generator.nextDouble() * 1000);

      }

      System.out.println("There is a total of " + a.getIncrementNumber() + " values.");

      System.out.println("The average is " + a.getAverage());

      System.out.println("The maximum value is " + a.getMaximum());

   }

}
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P8-2

Ch08/ExP8_2/ExP8_2.java

/**

   This class tests the Purse class.

*/

public class ExP8_2

{

   public static void main(String[] args)

   {

      Purse p = new Purse();

      p.add("Quarter");

      p.add("Dime");

      p.add("Nickel");

      p.add("Dime");

      System.out.println(p.toString());

   }

}

Ch08/ExP8_2/Purse.java

import java.util.ArrayList;

/**

   A purse holds a collection of coins.

*/

public class Purse

{

   /**

      Constructs an empty purse.

   */

   public Purse()

   {

      coins = new ArrayList();

   }

   /**

      Add a coin to the purse.

      @param coinName the coin to add

   */

   public void add(String coinName)

   {

      coins.add(coinName);

   }

   /**

      Displays the string representation of the object.

      @return output the string representation of coins

   */

   public String toString()

   {

      if (coins.size() == 0)

          return "Purse[]";

      String output = "Purse[";

      for (String coin : coins)

      {

          output = output + coin + ",";

      }

      output = output.substring(0, output.length() - 1); // remove the last ","

      return output + "]";

   }

   private ArrayList coins;

}

P8-3

Ch08/ExP8_3/ExP8_3.java

/**

   This class tests the Purse class.

*/

public class ExP8_3

{

   public static void main(String[] args)

   {

      Purse p = new Purse();

      p.add("Quarter");

      p.add("Dime");

      p.add("Nickel");

      p.add("Dime");

      System.out.println("Original purse: " + p.toString());

      p.reverse();

      System.out.println("Reversed purse: " + p.toString());

   }

}

Ch08/ExP8_3/Purse.java

import java.util.ArrayList;

/**

   A purse holds a collection of coins.

*/

public class Purse

{

   /**

      Constructs an empty purse.

   */

   public Purse()

   {

      coins = new ArrayList();

   }

   /**

      Add a coin to the purse.

      @param coinName the coin to add

   */

   public void add(String coinName)

   {

      coins.add(coinName);

   }

   /**

      Displays the string representation of the object.

      @return output the string representation of coins

   */

   public String toString()

   {

      if (coins.size() == 0)

          return "Purse[]";

      String output = "Purse[";

      for (String coin : coins)

      {

          output = output + coin + ",";

      }

      output = output.substring(0, output.length() - 1); // remove the last ","

      return output + "]";

   }

   /**

      Reverses the elements in the purse.

   */

   public void reverse()

   {

      int i = 0;

      int j = coins.size() - 1;

      while (i < j)

      {

         String temp = coins.get(i);

         coins.set(i, coins.get(j));

         coins.set(j, temp);

         i++;

         j--;

      }

   }

   private ArrayList coins;

}

P8-10

Ch08/ExP8_10/DataSet.java

/**

   This class computes the average and alternating sum

   of a set of data values.

*/

public class DataSet

{

   /**

      Constructs an empty data set.

   */

   public DataSet()

   {

      final int DATA_LENGTH = 100;

      data = new double[DATA_LENGTH];

      dataSize = 0;

   }

   /**

      Adds a data value to the data set.

      @param x a data value

   */

   public void add(double x)

   {

      if (dataSize >= data.length)

      {

         // make a new array of twice the size

         double[] newData = new double[2 * data.length];

         // copy over all elements from data to newData

         System.arraycopy(data, 0, newData, 0, data.length);

         // abandon the old array and store in data

         // a reference to the new array

         data = newData;

      }

      data[dataSize] = x;

      dataSize++;

   }

   /**

      Gets the alternating sum of the added data.

      @return sum the sum of the alternating data or 0 if no data has been added

   */

   public double alternatingSum()

   {

      if (dataSize == 0) return 0;

      double sum = 0;

      for (int i = 0; i < dataSize; i++)

      {

         if (i % 2 == 0)

            sum = sum + data[i];

         else

            sum = sum - data[i];

      }

      return sum;

   }

   private double[] data;

   private int dataSize;

}

Ch08/ExP8_10/ExP8_10.java

/**

   This program tests the DataSet class.

*/

public class ExP8_10

{

   public static void main(String[] args)

   {

      DataSet data = new DataSet();

      data.add(1);

      data.add(4);

      data.add(9);

      data.add(16);

      data.add(9);

      data.add(7);

      data.add(4);

      data.add(9);

      data.add(11);

      double sum = data.alternatingSum();

      System.out.println("Alternating Sum = " + sum);

   }

}

P8-12

Ch08/ExP8_12/Chart.java

import java.util.ArrayList;

import java.awt.Graphics2D;

import java.awt.geom.Line2D;

import java.awt.geom.Point2D;

/**

   This class draws a stick chart.

*/

public class Chart

{

   /**

      Constructs a Chart object.

      @param aWidth the width

      @param aHeight the height

   */

   public Chart(double aWidth, double aHeight)

   {

      width = aWidth;

      height = aHeight;

      data = new ArrayList();

   }

   /**

      Adds the data value to the list.

      @param value the data value

   */

   public void add(int value)

   {

      data.add(new Integer(value));

   }

   /**

      Draws the stick chart.

      @param g2 the graphics context

   */

   public void draw(Graphics2D g2)

   {

      int i = 0;

      double max = 0;

      double xwidth = width - 1;

      double yheight = height - 1;

      double xleft = 10; // x position to draw next stick

      for (i = 0; i < data.size(); i++)

      {

         int x = data.get(i);

         double xright = xwidth * (i + 1) / data.size();

         g2.draw(new Line2D.Double(

            new Point2D.Double(xleft, yheight),

            new Point2D.Double(xleft, x)));

         xleft = xright;

      }

   }

   private double width;

   private double height;

   private ArrayList data;

}

Ch08/ExP8_12/ChartComponent.java

import javax.swing.JComponent;

import java.awt.Graphics;

import java.awt.Graphics2D;

public class ChartComponent extends JComponent

{

   public void paintComponent(Graphics g)

   {

      Graphics2D g2 = (Graphics2D) g;

      Chart c = new Chart(getWidth(), getHeight());

      c.add(10);

      c.add(30);

      c.add(80);

      c.add(30);

      c.add(20);

      c.add(200);

      c.add(100);

      c.draw(g2);

   }

}

Ch08/ExP8_12/ExP8_12.java

import javax.swing.JFrame;

/**

   Tester class to display a stick chart.

*/

public class ExP8_12

{

   public static void main(String[] args)

   {

      JFrame frame = new JFrame();

      final int FRAME_WIDTH = 300;

      final int FRAME_HEIGHT = 300;

      frame.setSize(FRAME_WIDTH, FRAME_HEIGHT);

      frame.setTitle("ExP8_12");

      frame.setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE);

      ChartComponent component = new ChartComponent();

      frame.add(component);

      frame.setVisible(true);

   }

}

P8-18

Ch08/ExP8_18/ExP8_18.java

import java.util.ArrayList;

import java.util.Scanner;

/**

   This class tests the Square class.

*/

public class ExP8_18

{

   public static void main(String[] args)

   {

      ArrayList numbers = new ArrayList();

      Scanner in = new Scanner(System.in);

      boolean more = true;

      while (more)

      {

         System.out.print("Enter the next integer, or 0 when done: ");

         int n = in.nextInt();

         if (n == 0 )

            more = false;

         else

            numbers.add(new Integer(n));

      }

      int size = (int) Math.sqrt(numbers.size());

      if (size * size == numbers.size())

      {

         Square mySquare = new Square(numbers);

         for (int i = 0; i < size ; i++)

         {

            for (int j = 0; j < size ; j++)

               System.out.print(mySquare.toString(i , j));

            System.out.println();

         }

         if(mySquare.isMagic())

            System.out.println("It's a magic square!");

         else

            System.out.println("It's not a magic square!");

      }

      else

         System.out.println("Number of inputs is not a square.");

   }

}

Ch08/ExP8_18/Square.java

import java.util.ArrayList;

/**

   A magic square is an n x n matrix which, if filled with numbers,

   the sum of the elements in each row, each column,

   and the two diagonal is the same value.

*/

public class Square

{

   /**

      Construct a Square object.

      @param input the list of numbers

   */

   public Square(ArrayList input)

   {

      size = (int) Math.sqrt(input.size());

      square = new int[size][size];

      for (int i = 0; i < size ; i++)

         for (int j = 0; j < size ; j++)

            square[i][j] = input.get(i * size + j);

   }

   /**

      Display the contents of the square.

      @param the ith row

      @param the jth column

      @return a string represenation of the square

   */

   public String toString(int i, int j)

   {

      String s = "   " + square[i][j];

      return s.substring(s.length() - 3, s.length());

   }

   /**

      Search for a number in the square.

      @param n the number to search for

      @return if the number is found, false otherwise

   */

   public boolean found(int n)

   {

      for (int i = 0; i < size ; i++)

      {

         for (int j = 0; j < size ; j++)

         {

            if (square[i][j] == n)

               return true;

         }

      }

      return false;

   }

   /**

      Add the numbers in the square.

      @param i the row/column to add

      @param row determines if a row or column should be added

      @return sum the sum of the row/column

   */

   public int add(int i, boolean row)

   {

      int sum = 0;

      for (int j = 0; j < size; j++)

      {

         if (row)

            sum = sum + square[i][j];

         else

            sum = sum + square[j][i];

      }

      return sum;

   }

   /**

      Find the sum of the diagonal.

      @param mainDiagonal determine if it is the main diagonal

      @return sum the sum of the diagonal

   */

   public int diagonalSum(boolean mainDiagonal)

   {

      int sum = 0;

      for (int i = 0; i < size; i++)

      {

         int j;

         if (mainDiagonal)

            j = i;

         else

            j = size - 1 - i;

         sum = sum + square[i][j];

      }

      return sum;

   }

   /**

      Determine if the square is a magic square.

      @return true if square is a magic square, false otherwise

   */

   public boolean isMagic()

   {

      for (int n = 1; n <= size * size; n++)

      {

         if (!found(n))

            return false;

      }

      int sum = diagonalSum(true);

      if (sum != diagonalSum(false))

         return false;

      for (int i = 0; i < size; i++)

      {

         if (sum != add(i, true))

            return false;

         if (sum != add(i, false))

            return false;

      }

      return true;

   }

   private int[][] square;

   private int size;

}

P8-19

Ch08/ExP8_19/ExP8_19.java

import java.util.Scanner;

/**

   This class tests the MagicSquare class.

*/

public class ExP8_19

{

   public static void main(String[] args)

   {

      Scanner in = new Scanner(System.in);

      System.out.println("Enter the size of the square (must be odd):");

      int size = in.nextInt();

      if (size % 2 == 1)

      {

         MagicSquare mySquare = new MagicSquare(size);

         for (int i = 0; i < size ; i++)

         {

            for (int j = 0; j < size ; j++)

               System.out.print(mySquare.toString(i , j));

            System.out.println();

         }

      }

      else

         System.out.println("Size must be odd." );

   }

}

Ch08/ExP8_19/MagicSquare.java

/**

   An s x s magic square; only works if s is odd.

*/

public class MagicSquare

{

   /**

      Construct a MagicSquare object

      (precondition: s is odd).

      @param s the size of the square

   */

   public MagicSquare(int s)

   {

      size = s;

      square = new int[size][size];

      init();

   }

   /**

      Initialize the square array.

   */

   private void init()

   {

      for (int i = 0; i < size ; i++)

         for (int j = 0; j < size ; j++)

            square[i][j] = 0;

      int i = size - 1;

      int j = size / 2;

      for (int k = 0; k < size * size ; k++)

      {

         /* [i][j] has been written already */

         if (square[i][j] != 0)

         {

            if (j == 0 )

               j = size - 1;

            else

               j--;

            if (i == 0)

               i = size - 1;

            else

               i--;

         }

         while (square[i][j] != 0)

         {

            if (i == 0)

               i = size - 1;

            else

               i--;

         }

         square[i][j] = k + 1;

         i = (i + 1) % size;

         j = (j + 1) % size;

      }

   }

   /**

      Display the contents of the square.

      @param the ith row

      @param the jth column

      @return a string represenation of the square

   */

   public String toString(int i, int j)

   {

      String s = "   " + square[i][j];

      return s.substring(s.length() - 3, s.length());

   }

   private int[][] square;

   private int size;

}
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P9-5

Ch09/ExP9_5/ExP9_5.java

import java.util.Scanner;

/**

   This is a test driver for the Geometry class to calculate the volume

   and surface area of a sphere, a cylinder, and a cone.

*/

public class ExP9_5

{

   public static void main(String[] args)

   {

      Scanner in = new Scanner(System.in);

      System.out.println("Please enter the radius: ");

      double r = in.nextDouble();

      System.out.println("Please enter the height: ");

      double h = in.nextDouble();

      System.out.println("The volume of the sphere is: "

            + Geometry.sphereVolume(r));

      System.out.println("The surface area of the sphere is: "

            + Geometry.sphereSurface(r));

      System.out.println("The volume of the cylinder is: "

            + Geometry.cylinderVolume(r, h));

      System.out.println("The surface area of the cylinder is: "

            + Geometry.cylinderSurface(r, h));

      System.out.println("The volume of the cone is: "

            + Geometry.coneVolume(r, h));

      System.out.println("The surface area of the cone is: "

            + Geometry.coneSurface(r, h));

   }

}

Ch09/ExP9_5/Geometry.java

/**

   This class has methods to calculate the volume and surface area of a sphere,

   a cylinder, and a cone.

*/

public class Geometry

{

   /**

      Computes the volume of a sphere.

      @param r the radius

      @return volume of sphere

    */

   public static double sphereVolume(double r)

   {

      return (4.0 / 3.0) * Math.PI * r * r * r;

   }

   /**

      Computes the surface area of a sphere.

      @param r the radius

      @return surface area of a sphere

    */

   public static double sphereSurface(double r)

   {

      return 4.0 * Math.PI * r * r;

   }

   /**

      Computes the volume of a cylinder.

      @param r the radius

      @param h the height

      @return volume of a cylinder

    */

   public static double cylinderVolume(double r, double h)

   {

      return h * Math.PI * r * r;

   }

   /**

      Computes the surface area of a cylinder.

      @param r the radius

      @param h the height

      @return surface area of a cylinder

    */

   public static double cylinderSurface(double r, double h)

   {

      return (2.0 * r * Math.PI * h) + (2.0 * Math.PI * r * r);

   }

   /**

      Computes the volume of a cone.

      @param r the radius

      @param h the height

      @return volume of a cone

    */

   public static double coneVolume(double r, double h)

   {

      return (1.0 / 3.0) * Math.PI * r * r * h;

   }

   /**

      Computes the surface area of a cone.

      @param r the radius

      @param h the height

      @return surface area of a cone

    */

   public static double coneSurface(double r, double h)

   {

      return Math.PI * r * (h + r);

   }

}

P9-10

Ch09/ExP9_10/ExP9_10.java

import java.util.Scanner;

/**

   This is a test driver for the IntegerReader class.

*/

public class ExP9_10

{

   public static void main(String[] args)

   {

      Scanner in = new Scanner(System.in);

      int age = IntegerReader.readInt(in, "Please enter your age", 1, 150);

      System.out.println("Next year, you'll be " + (age + 1));

   }

}

Ch09/ExP9_10/IntegerReader.java

import java.util.Scanner;

/**

   This class provides a method that reads an integer, ensuring that

   it is between its minimum and maximum.

*/

public class IntegerReader

{

   /**

      Reads an integer between a given minimum and the maximum.

      @param in the scanner to read from

      @param prompt the user prompt

      @param min the number minimum

      @param max the number maximum

      @return the number that the user has provided

   */

   public static int readInt(Scanner in, String prompt, int min, int max)

   {

      while (true)

      {

         System.out.println(prompt);

         int num = in.nextInt();

         if (num >= min && num <= max)

            return num;

         System.out.println("The number is not between " + min + " and " + max);

      }

   }

}

P9-13

Ch09/ExP9_13/ExP9_13.java

import java.util.Scanner;

/**

   This is a test driver for the Numeric class.

*/

public class ExP9_13

{

   public static void main(String[] args)

   {

      Scanner in = new Scanner(System.in);

      System.out.print("x: ");

      double x = in.nextDouble();

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

      int n = in.nextInt();

      double p = Numeric.intPower(x, n);

      System.out.println("x ^ n: " + p);

   }

}

Ch09/ExP9_13/Numeric.java

/**

   This class computes the value x raised to the nth power.

*/

public class Numeric

{

   /**

      Computes the value x raised to the nth power

      @param x the base value

      @param n the exponent value

    */

   public static double intPower(double x, int n)

   {

      double result = 0;

      if (n < 0)

         return 1 / intPower(x, -n);

      else if (n == 0)

         return  1;

      else

      {

         if ((n % 2) == 0)

         {

            double r = intPower(x, n / 2);

            return r * r;

         }

         else

            return intPower(x, n - 1) * x;

      }

   }

}

Chapter 10

P10.1, P10.3, P10.6, P10.12

P10-1

Ch10/ExP10_1/ArcSinApproximator.java

/**

   This class provides methods to compute the arcsin of a number.

*/

public class ArcSinApproximator

{

   /**

      Constructs an ArcSinApproximator object.

      @param anX the number to compute the arcsin

   */

   public ArcSinApproximator(double anX)

   {

      x = anX;

      term = x;

      total = x;

      i = 3;

   }

   /**

      Determine the next closest guess to the arcsin.

      @return total the next closest approximation to the arcsin

   */

   public double nextGuess()

   {

      term = term * x * x * (i - 2) * (i - 2) / ((i - 1) * i);

      total = total + term;

      i = i + 2;

      return total;

   }

   /**

      Get the arcsin of a number

      @return total the arcsin

   */

   public double getArcSin()

   {

      while (Math.abs(term) > EPS)

         nextGuess();

      return total;

   }

   public static final double EPS = 0.000001;

   private double x;

   private double term;

   private double total;

   private int i;

}

Ch10/ExP10_1/ExP10_1.java

import java.util.Scanner;

/**

   This class tests the ArcSinApproximator class.

*/

public class ExP10_1

{

   public static void main(String[] args)

   {

      Scanner in = new Scanner(System.in);

      System.out.print("x: ");

      double x = in.nextDouble();

      ArcSinApproximator as = new ArcSinApproximator(x);

      System.out.println("arcsin: " + as.getArcSin());

   }

}

P10-3

Ch10/ExP10_3/ArcSinApproximator.java

/**

   This class provides methods to compute the arcsin of a number.

*/

public class ArcSinApproximator

{

   /**

      Constructs an ArcSinApproximator object

      @param anX the number to compute the arcsin.

   */

   public ArcSinApproximator(double anX)

   {

      x = anX;

      term = x;

      total = x;

      i = 3;

   }

   /**

      Determine the next closest guess to the arcsin

      @return total the next closest approximation to the arcsin

   */

   public double nextGuess()

   {

      term = term * x * x * (i - 2) * (i - 2) / ((i - 1) * i);

      total = total + term;

      i = i + 2;

      return total;

   }

   /**

      Get the arcsin of a number

      @return total the arcsin

   */

   public double getArcSin()

   {

      while (Math.abs(term) > EPS)

         nextGuess();

      return total;

   }

   public static final double EPS = 0.000001;

   private double x;

   private double term;

   private double total;

   private int i;

}

Ch10/ExP10_3/ExP10_3.java

/**

   This test class automatically generates test cases for

   the ArcSinApproximator class.

*/

public class ExP10_3

{

   public static void main(String[] args)

   {

      for (int i = -10; i <= 10; i = i + 1)

      {

         double x = i / 10.0;

         ArcSinApproximator as = new ArcSinApproximator(x);

         double y = as.getArcSin();

         System.out.println("arc sine of " + x + " = " + y);

      }

   }

}

P10-6

Ch10/ExP10_6/ArcSinApproximator.java

/**

   This class provides methods to compute the arcsin of a number.

*/

public class ArcSinApproximator

{

   /**

      Constructs an ArcSinApproximator object.

      @param anX the number to compute the arcsin

   */

   public ArcSinApproximator(double anX)

   {

      x = anX;

      term = x;

      total = x;

      i = 3;

   }

   /**

      Determine the next closest guess to the arcsin.

      @return total the next closest approximation to the arcsin

   */

   public double nextGuess()

   {

      term = term * x * x * (i - 2) * (i - 2) / ((i - 1) * i);

      total = total + term;

      i = i + 2;

      return total;

   }

   /**

      Get the arcsin of a number.

      @return total the arcsin

   */

   public double getArcSin()

   {

      while (Math.abs(term) > EPS)

         nextGuess();

      return total;

   }

   public static final double EPS = 0.000001;

   private double x;

   private double term;

   private double total;

   private int i;

}

Ch10/ExP10_6/ExP10_6.java

import java.util.Random;

/**

   This class test the ArcSinApproximator class using the computation of

      arctan as an oracle

*/

public class ExP10_6

{

   public static void main(String[] args)

   {

      Random generator = new Random();

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

      {

         final double EPS = 0.00001;

         double x = -1 + 2 * generator.nextDouble();

         ArcSinApproximator as = new ArcSinApproximator(x);

         double y = as.getArcSin();

         double z = Math.atan(x / Math.sqrt(1 - x * x));

         if (Math.abs(y - z) <= EPS)

            System.out.print("Test passed. ");

         else System.out.print("Test failed. ");

         System.out.println("arc sine of " + x + " = " + y + ", oracle is " + z);

      }

   }

}

P10-12

Ch10/ExP10_12/Numeric.java

/**

   A class for useful numeric methods.

*/

public class Numeric

{

   /**

      Tests whether two floating-point numbers are

      equal, except for a roundoff error.

      @param x a floating-point number

      @param y a floating-point number

      @return true if x and y are approximately equal

   */

   public static boolean approxEqual(double x, double y)

   {

      final double EPSILON = 1E-12;

      return Math.abs(x - y) <= EPSILON;

   }

}

Ch10/ExP10_12/RootApproximator.java

/**

   There are two bugs in this program.

   See comments for the changes that fixed this program

*/

public class RootApproximator

{

   public RootApproximator(double aNumber)

   {

      a = aNumber;

      x1 = aNumber;

      x0 = 1;        // Bug fix #1, forgetting to initialize x0

   }

   public double nextGuess()

   {

      x1 = x0;

      x0 = (x1 + a / x1) / 2;

      //return x1;     // Returned the wrong number

      return x0;     // Bug fix #2, returning x0 instead of x1;

   }

   public double getRoot()

   {

      while (!Numeric.approxEqual(x0, x1))

         nextGuess();

      return x1;

   }

   private double a; // The number whose square root is computed

   private double x0;

   private double x1;

}

Ch10/ExP10_12/RootApproximatorTester.java

import java.util.Scanner;

/**

   This program prints ten approximations for a square root.

*/

public class RootApproximatorTester

{

   public static void main(String[] args)

   {

      Scanner in = new Scanner(System.in);

      System.out.print("Enter a number: ");

      double x = in.nextDouble();

      RootApproximator r = new RootApproximator(x);

      double y = r.getRoot();

      System.out.println("square root of " + x + " = " + y);

   }

}

Chapter 19

P19.1, P19.4, P19.5

Also, write a bubble sort program that sorts strings into an array of strings from shortest to longest.

P19-1

ExP19_1/ArrayUtil.java

import java.util.Random;

/**

   This class contains utility methods for array

   manipulation.

*/

public class ArrayUtil

{

   /**

      Creates an array filled with random values.

      @param length the length of the array

      @param n the number of possible random values

      @return an array filled with length numbers between

      0 and n - 1

   */

   public static int[] randomIntArray(int length, int n)

   {

      int[] a = new int[length];

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

         a[i] = generator.nextInt(n);

      return a;

   }

   /**

      Prints all elements in an array.

      @param a the array to print

   */

   public static void print(int[] a)

   {

      for (int e : a)

         System.out.print(e + " ");

      System.out.println();

   }

   private static Random generator = new Random();

}

ExP19_1/ExP19_1.java

/**

   This program tests the selection sort algorithm by

   sorting an array that is filled with random numbers.

*/

public class ExP19_1

{

   public static void main(String[] args)

   {

      int[] a = ArrayUtil.randomIntArray(20, 100);

      ArrayUtil.print(a);

      SelectionSorter s = new SelectionSorter(a);

      s.sort();

      ArrayUtil.print(a);

   }

}

ExP19_1/SelectionSorter.java

/**

   This class sorts an array, using the selection sort

   algorithm

*/

public class SelectionSorter

{

   /**

      Constructs a selection sorter.

      @param anArray the array to sort

   */

   public SelectionSorter(int[] anArray)

   {

      a = anArray;

   }

   /**

      Sorts the array managed by this selection sorter.

   */

   public void sort()

   {

      for (int i = 0; i < a.length - 1; i++)

      {

         int maxPos = maximumPosition(i);

         if (maxPos != i)

            swap(maxPos, i);

      }

   }

   /**

      Finds the largest element in a tail range of the array.

      @param from the first position in a to compare

      @return the position of the largest element in the

      range a[from] . . . a[a.length - 1]

   */

   public int maximumPosition(int from)

   {

      int maxPos = from;

      for (int i = from + 1; i < a.length; i++)

         if (a[i] > a[maxPos]) maxPos = i;

      return maxPos;

   }

   /**

      Swaps two entries of the array.

      @param i the first position to swap

      @param j the second position to swap

   */

   private void swap(int i, int j)

   {

      int temp = a[i];

      a[i] = a[j];

      a[j] = temp;

   }

   private int[] a;

}

P19-4

ExP19_4/ExP19_4.java

/**

   This class tests the MergeSorter class to sort

   an array of strings.

*/

public class ExP19_4

{

   public static void main(String[] args)

   {

      String[] a =

         {

            "Sammi",

            "Andy",

            "Anastasia"

         };

      ObjectArrayUtil.print(a);

      MergeSorter m = new MergeSorter(a);

      m.sort();

      ObjectArrayUtil.print(a);

   }

}

ExP19_4/MergeSorter.java

/**

   This class sorts an array of strings in lexicographical order,

   using the merge sort algorithm.

*/

public class MergeSorter

{

   /**

      Constructs a merge sorter.

      @param anArray the array to sort

   */

   public MergeSorter(String[] anArray)

   {

      a = anArray;

   }

   /**

      Sorts the array managed by this merge sorter.

   */

   public void sort()

   {

      if (a.length <= 1) return;

      String[] first = new String[a.length / 2];

      String[] second = new String[a.length - first.length];

      System.arraycopy(a, 0, first, 0, first.length);

      System.arraycopy(a, first.length, second, 0, second.length);

      MergeSorter firstSorter = new MergeSorter(first);

      MergeSorter secondSorter = new MergeSorter(second);

      firstSorter.sort();

      secondSorter.sort();

      merge(first, second);

   }

   /**

      Merges two sorted arrays into the array to be sorted by this

      merge sorter.

      @param first the first sorted array

      @param second the second sorted array

   */

   private void merge(String[] first, String[] second)

   {

      // merge both halves into the temporary array

      int iFirst = 0;

         // next element to consider in the first array

      int iSecond = 0;

         // next element to consider in the second array

      int j = 0;

         // next open position in a

      // as long as neither i1 nor i2 past the end, move

      // the smaller element into a

      while (iFirst < first.length && iSecond < second.length)

      {

         if (first[iFirst].compareTo(second[iSecond]) < 0)

         {

            a[j] = first[iFirst];

            iFirst++;

         }

         else

         {

            a[j] = second[iSecond];

            iSecond++;

         }

         j++;

      }

      // note that only one of the two while loops

      // below is executed

      // copy any remaining entries of the first array

      System.arraycopy(first, iFirst, a, j, first.length - iFirst);

      // copy any remaining entries of the second half

      System.arraycopy(second, iSecond, a, j, second.length - iSecond);

   }

   private String[] a;

}

ExP19_4/ObjectArrayUtil.java

/**

   This class contains a utility method for array

   manipulation.

*/

public class ObjectArrayUtil

{

   /**

      Prints all elements in an array.

      @param a the array to print

   */

   public static void print(Object[] a)

   {

      System.out.println("[");

      for (Object o : a)

         System.out.println(o);

      System.out.println("]");

   }

}

P19-5

ExP19_5/ArrayUtil.java

import java.util.Random;

/**

   This class contains utility methods for array

   manipulation.

*/

public class ArrayUtil

{

   /**

      Creates an array filled with random values.

      @param length the length of the array

      @param n the number of possible random values

      @return an array filled with length numbers between

      0 and n - 1

   */

   public static int[] randomIntArray(int length, int n)

   {

      int[] a = new int[length];

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

         a[i] = generator.nextInt(n);

      return a;

   }

   /**

      Prints all elements in an array.

      @param a the array to print

   */

   public static void print(int[] a)

   {

      for (int e : a)

         System.out.print(e + " ");

      System.out.println();

   }

   private static Random generator = new Random();

}

ExP19_5/BinarySearcher.java

/**

   A class for executing binary searches through an array.

*/

public class BinarySearcher

{

   /**

      Constructs a BinarySearcher.

      @param anItem a sorted array of items

   */

   public BinarySearcher(Item[] anItem)

   {

      v = anItem;

   }

   /**

      Finds a value in a sorted array, using the binary

      search algorithm.

      @param from the number to search from

      @param to the number to search to

      @param a the string to search

      @return the index at which the value occurs, or -1

      if it does not occur in the array

   */

   public int binarySearch(int from,

      int to, String a)

   {

      if (from > to)

         return -1;

      int mid = (from + to) / 2;

      int diff = v[mid].getKey().compareTo(a);

      if (diff == 0) /* v[mid] == a */

         return mid;

      else if (diff < 0) /* v[mid] < a */

         return binarySearch(mid + 1, to, a);

      else

         return binarySearch(from, mid - 1, a);

   }

   private Item[] v;

}

ExP19_5/ExP19_5.java

import java.io.BufferedReader;

import java.io.IOException;

import java.io.FileReader;

import java.util.Scanner;

/* The input file has the format

Abbott, Amy

408-924-1669

Abeyta, Ric

408-924-2185

Abrams, Arthur

408-924-6120

Abriam-Yago, Kathy

408-924-3159

Accardo, Dan

408-924-2236

Acevedo, Elvira

408-924-5200

Acevedo, Gloria

408-924-6556

Achtenhagen, Stephen

408-924-3522

. . .

*/

public class ExP19_5

{

   public static void main(String[] args)

   {

      Scanner console = new Scanner(System.in);

      System.out.println("Enter the name of the phonebook file: ");

      String fileName = console.nextLine();

      LookupTable names = new LookupTable(1000);

      try

      {

         FileReader in = new FileReader(fileName);

         names.read(new Scanner(in));

      }

      catch (IOException exception)

      {

         System.out.println(exception);

         System.exit(1);

      }

      LookupTable numbers = new LookupTable(1000);

      numbers.reverse(names);

      boolean more = true;

      while (more)

      {

         System.out.println("Lookup N)ame, P)hone number, Q)uit?");

         String cmd = console.nextLine();

         if (cmd.equalsIgnoreCase("Q"))

            more = false;

         else if (cmd.equalsIgnoreCase("N"))

         {

            System.out.println("Enter name:");

            String n = console.nextLine();

            System.out.println("Phone number: " + names.lookup(n));

         }

         else if (cmd.equalsIgnoreCase("P"))

         {

            System.out.println("Enter phone number:");

            String n = console.nextLine();

            System.out.println("Name: " + numbers.lookup(n));

         }

      }

   }

}

ExP19_5/Item.java

/**

   An item in a phone book.

*/

public class Item

{

   /**

      Constructs an Item object.

      @param k the key string

      @param v the value of the item

   */

   public Item(String k, String v)

   {

      key = k;

      value = v;

   }

   /**

      Gets the key.

      @return the key

   */

   public String getKey()

   {

      return key;

   }

   /**

      Gets the value.

      @return the value

   */

   public String getValue()

   {

      return value;

   }

   private String key;

   private String value;

}

ExP19_5/LookupTable.java

import java.util.Scanner;

import java.io.FileReader;

/**

   A lookup table for a phone list.

*/

public class LookupTable

{

   /**

      Constructs a LookupTable object.

      @param n the maximum number of entries

   */

   public LookupTable(int n)

   {

      items = new Item[n];

      itemCount = 0;

   }

   /**

      Reads a file.

      @param in the file to read.

   */

   public void read(Scanner in)

   {

      while (in.hasNextLine() && itemCount < items.length)

      {

         String k = in.nextLine();

         String v = in.nextLine();

         items[itemCount] = new Item(k, v);

         itemCount++;

      }

      MergeSorter m = new MergeSorter(items);

      m.sort();

   }

   /**

      Reverse the lookup by reading phone numbers

      @param b the LookupTable

   */

   public void reverse(LookupTable b)

   {

      itemCount = Math.min(b.itemCount, items.length);

      for (int i = 0; i < itemCount; i++)

      {

         items[i] = new Item(b.items[i].getValue(), b.items[i].getKey());

      }

      MergeSorter m = new MergeSorter(items);

      m.sort();

   }

   /**

      Looks up an entries in the list.

      @param k the key to find

      @return the item

   */

   public String lookup(String k)

   {

      BinarySearcher b = new BinarySearcher(items);

      int pos = b.binarySearch(0, itemCount - 1, k);

      if (pos < 0)

         return "Not found";

      else

         return items[pos].getValue();

   }

   private Item[] items;

   private int itemCount;

}

ExP19_5/MergeSorter.java

/**

   This class sorts an array, using the merge sort algorithm.

*/

public class MergeSorter

{

   /**

      Constructs a merge sorter.

      @param anItem the array of items to sort

   */

   public MergeSorter(Item[] anItem)

   {

      a = anItem;

   }

   /**

      Sorts the array managed by this merge sorter.

   */

   public void sort()

   {

      if (a.length <= 1) return;

      Item[] first = new Item[a.length / 2];

      Item[] second = new Item[a.length - first.length];

      System.arraycopy(a, 0, first, 0, first.length);

      System.arraycopy(a, first.length, second, 0, second.length);

      MergeSorter firstSorter = new MergeSorter(first);

      MergeSorter secondSorter = new MergeSorter(second);

      firstSorter.sort();

      secondSorter.sort();

      merge(first, second);

   }

   /**

      Merges two sorted arrays into the array to be sorted by this

      merge sorter.

      @param first the first sorted array

      @param second the second sorted array

   */

   private void merge(Item[] first, Item[] second)

   {

      // merge both halves into the temporary array

      int iFirst = 0;

         // next element to consider in the first array

      int iSecond = 0;

         // next element to consider in the second array

      int j = 0;

         // next open position in a

      // as long as neither iFirst nor iSecond past the end, move

      // the smaller element into a

      while (iFirst < first.length && iSecond < second.length)

      {

         if (first[iFirst].getKey().compareTo(second[iSecond].getKey()) < 0)

         {

            a[j] = first[iFirst];

            iFirst++;

         }

         else

         {

            a[j] = second[iSecond];

            iSecond++;

         }

         j++;

      }

      // note that only one of the two while loops

      // below is executed

      // copy any remaining entries of the first array

      System.arraycopy(first, iFirst, a, j, first.length - iFirst);

      // copy any remaining entries of the second half

      System.arraycopy(second, iSecond, a, j, second.length - iSecond);

   }

   private Item[] a;

}

