ICOM4015 Fall 2008

LAB-3 Exercises

[image: image1.png]Exercise P3.1. Write a BankAccountTester class whose main method constructs a bank
account, deposits $1,000, withdraws $500, withdraws another $400, and then prints
the remaining balance. Also print the expected result.

Exercise P3.2. Add a method
public void addInterest(double rate)

to the BankAccount class that adds interest at the given rate. For example, afrer the
statements

BankAccount momsSavings = new BankAccount(1000);
momsSavings. addInterest(10); // 10% interest

the balance in nonssavings is $1,100. Also supply a BankaccountTester class that
prints the actual and expected balance.




[image: image2.png]Exercise P3.3. Write a class SavingsAccount that is similar to the BankAccount class,
except that it has an added instance ficld interest. Supply a constructor that sets
both the initial balance and the interest rate. Supply a method addInterest (with no
explicit parameter) that adds interest to the account. Write a SavingsAccountTester
class that constructs a savings account with an initial balance of $1,000 and an
interest rate of 10%. Then apply the addInterest method and print the resulting
balance. Also compute the expected result by hand and print it.

Exercise P3.4. Implement a class Enployee. An employce has a name (a string) and a
salary (a double). Provide a constructor with two parameters

public Employee(String employeeNane, double currentsalary)
and methods

public String getNane()
public double getSalary()
public void raisesalary(double byPercent)

These methods return the name and salary, and raise the employee’s salary by a cer-
tain percentage. Sample usage:

Employee harry = new employee("Hacker , Harry”, 50000);
harry. raisesalary(10); // Harry getsa {0% raisc

Supply an EnployeeTester class that tests all methods.




[image: image3.png]Exercise P3.5. Implement a class Car with the following properties. A car has a cer-
tain fuel efficiency (measured in miles/gallon or liters/km —pick onc) and a certain
amount of fuel i the gas tank. The efficiency is specified in the constructor, and the
initial fucl level is O. Supply a method drive that simulates driving the car for a
certain distance, reducing the amount of gasoline in the fuel tank. Also supply
methods getGasInTank, returning the current amount of gasoline in the fuel tank,
and addGas, to add gasoline to the fuel tank. Sample usage:

Car myHybrid = new Car(50); // 50 miles per gallon

myHybrid.addGas(20); // Tank 20 gallons

myHybrid.drive(100); // Drive 100 miles

double gasleft = myHybrid.getGasInTank(); // Get gas remaining in tank
You may assume that the drive method is never called with a distance that con-
sumes more than the available gas. Supply a CarTester class that tests all methods.

Exercise P3.6. Implement a class Student. For the purpose of this exercise, a student
has a name and  total quiz score. Supply an appropriate constructor and methods
getName(), addQuiz(int score), getTotalScore(), and getAveragescore(). To com-

pute the latter, you also need to store the number of quizzes that the student took.

Supply a StudentTester class that tests all methods.

Exercise P3.7. Implement a class Product. A product has a name and a price, for
example new Product("Toaster”, 29.95). Supply methods getNane, getPrice, and
reducePrice. Supply a program ProductPrinter that makes two products, prints the
name and price, reduces their prices by $5.00, and then prints the prices again.





[image: image4.png]Exercise P3.8. Provide a class for authoring a simple letter. In the constructor, supply
the names of the sender and the recipient:

public Letter(String from, String to)
Supply a method

public void addLine(String line)
to add a line of text to the body of the letter:
Supply a method

public String getText()

that returns the entire text of the letter. The text has the form:

Dear recipient name :
blank line

first line of the body
second line of the body

st line of the body
blank line
Sincerely,
blank line

ey i




[image: image5.png]Also supply a program LetterPrinter that prints this letter.
Dear John:

T am sorry we must part.
T wish you all the best.

sincerely,
Mary

Construct an object of the Letter class and call addLine twice.

Hints: (1) Use the concat method to form a longer string from two shorter strings.
(2) The special string "\n" represents a new line. For example, the statement

body = body.concat("Sincerely,™).concat("\n");
adds a line containing the string "Sincerely, " to the body.





[image: image6.png]Exercise P3.9. Write a class Bug that models a bug moving along a horizontal line.
‘The bug moves cither to the right o left. Initially, the bug moves to the right, bur it
can turn to change its dircction. In each move, its position changes by one unit in
the current direction. Provide a constructor

public BugCint initialPosition)
and methods

public void turn()
public void move()
public int getPosition()




[image: image7.png]Sample usage:

Bug bugsy = new Bug(10);

bugsy.nove(); // now the position is 11

bugsy. turnO)'

bugsy.nove(} // now the position is 10
Your BugTester should construct a bug, make it move and turn a few times, and
print the actual and expected position.

Exercise P3.10. Implement a class Moth that models a moth flying across a straight
line. The moth has a position, the distance from a fixed origin. When the moth
moves toward a point of light, its new position is halfway between its old position
and the position of the light source. Supply a constructor

public Moth(double initialPosition)
and methods

public void moveToLight(double TightPosition)

public void getPosition()
Your HothTester should construct a moth, move it toward a couple of light sources,
and check that the moth’s position is as expected.




[image: image8.png]Exercise P3.11. Implement a class RoachPopulation that simulates the growth of a
roach population. The constructor takes the size of the initial roach population. The
breed method simulates a period in which the roaches breed, which doubles their
population. The spray method simulates spraying with insecricide, which reduces
the population by 10%. The getRoaches method rerurns the current number of
roaches. A program called Roachsimulaion simulates a population that starts out
with 10 roaches. Breed, spray, and print the roach count. Repeat three more times.

Exercise P3.12. Implement a VotingHachine class that can be used for a simple clec-
tion. Have methods fo clear the machine state, to vore for a Democrat, to vote for a
Republican, and to ger the tallics for both parties. Extra credit if your program gives
the nod to your favored party if the votes are tallied after 8 p.m. on the first Tuesday
in November, but acts normally on all other dates. (Hint: Use the Gregorian-
Calendar class—see Programming Project 2.1.)

Exercise P3.13. Draw a “bull’s eye®—a set of concentric rings in alternating black and
white colors. Hint: Fill a black circle, then fill a smaller white circle on top, and so on.

Your program should be composed of classes BuT1sEye, Bul1sEyeConponent, and
BullsEyeViewer.




[image: image9.png]Exercise P3.14. Write a program that draws a picture of a house. It could be as simple
as the accompanying figure, o if you like, make it more claborate (3-D, skyscraper,
marble columns in the entryway, whatever).

[1o

Implement a class House and supply a method dran(Graphics20 92) that draws the
house.

Exercise P3.15. Extend Exercise P3.14 by supplying a House constructor for specify
ing the position and size. Then populate your screen with a few houses of different
sizes.





[image: image10.png]Exercise P3.16. Change the car viewer program in Section 3.9 to make the cars
appear in different colors. Each Car object should store its own color. Supply
modificd Car and CarComponent classes.

Exercise P3.17. Change the Car class so that the size of a car can be specified in the
constructor. Change the CarComponen class to make one of the cars appear twice the
size of the original cxample.

Exercise P3.18. Write a program to plot the string “HELLO”, using only lincs and
circles. Do not call drawstring, and do not use System.out. Make classes Lettert,
Lectert, LeteerL, and Lettero.

Exercise P3.19. Write a program that displays the Olympic rings. Color the rings in
the Olympic colors.

Provide a class 01ympicRingViewer and a class 01ympicRingComponent.

Exercise P3.20. Make a bar chart to plot the following data set. Label each bar. Make
the bars horizontal for easier labeling. Provide a class Barchartviewer and a class
BarChartComponent.

Bridge Name  Longest Span (ft)

Golden Gate 4200
Brooklyn 1,59
Delaware Memorial 2,150

Mackinac 3,800




