ICOM4015 Fall 2008

LAB-4 Exercises

[image: image1.png]Exercise P4.1. Enhance the CashRegister class by adding separate methods
enterDollars, enterQuarters, enterDimes, enterNickels, and enterPennies.

Use this tester class:

public class CashRegisterTester

1{
public static void main (stringl] args)
{
CashRegister register = new CashRegisterO;
register. recordPurchase(20.37);
register enterDollars(20);
register.enterQuarters(2);
System.out.printIn("Change: " + register.giveChange());
System.out.printIn("Expected: 0.13");
¥
}

Exercise P4.2. Enhance the CashRegister class so that it keeps track of the total num-
ber of items in a sale. Count all recorded purchases and supply a method

int getItemCount()
that returns the number of items of the current purchase. Remember to reset the
countat the end of the purchase.

Exercise P4.3. Implement a class IceCreanCone with methods getSurfacearea) and
getVolune(). In the constructor, supply the height and radius of the cone. Be carcful
when looking up the formaula for the surface area—you should only include the
outside area along the side of the cone since the cone has an opening on the top fo
hold the ice eream.

Exercise P4.4. Write a program that prompts the user for two numbers, then prints
* Thesum
* The difference
* The product




[image: image2.png]The average

The distance (absolute value of the difference)
* The maximum (the larger of the two)
* The minimum (the smaller of the two)
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[image: image3.png]public class Pair
1
S
Constructs a pair.
@paran aFirst the first valuc of the pair
@paran asecond the sccond value of the pair

*/
public Pair(double aFirst, double asecond) { . . . }
Jan

Computes the sum of the valucs of this pai
arecurn she sum of the rotand sccond

. alucs

public double getsum() { . . . }
}

Then implement a class PairTester that constructs a pair object, invokes its
methods, and prints the results.

Exercise P45, Define a class bataset that computes the sum and average of a
sequence of integers. Supply methods

* void addvalueCine x)
o int getsunO
* double getAverage()
Hint: Keep track of the sum and the count of the values.

Then write a test program DataSetTester that calls addvalue four times and prints
the expected and actual results.

Exercise PA.6. Write a class Dataset that computes the largest and smallest values in a
sequence of numbers. Supply methods

* void addvalueCine x)
* int getlargestQ)
* int getsmallest()

Keep track of the smallest and largest values that you've seen so far. Then use the
Hach. min and ath.nax methods to update them in the addvalue method. What
should you use as initial values? Hint: Integer..HIN_VALUE, Integer. HAX_VALUE.
Write a test program DataSetTester that calls addvalue four times and prints the
expected and actual results.




[image: image4.png]Exercise P4.7. Write a program that prompts the user for a measurement in meters
and then converts it into miles, feer, and inches. Use a class

public class Converter
1
Joe
Constructs a converter that can convert between two units.
@paran aConversionFactor the factor by which to muliply
to convert to the targe unit
“/
public Converter(double aConversionFactor) { . . . }

Joe
Converts from a source measurement to a target measurcment.
@paran fronleasurement the measurcment
areturn the input value converted to the target unit

“/

public double convertTo(double fromMeasurement) { . . . }

Joe
Converts from a target measurement to a source measurcment.
@paran tolleasurenent the target measurcment
@return the value whose conversion is the target measurement

*/

public double convertFrom(double toMeasurement) { . . . }

}

In your ConverterTester class, construct and test the following Converter object:

Final double MILE_TO_KH
Converter milesToMetars

1.609;
new Converter(1000 * MILE_TO_KM);

Exercise P48, Write a class Square whose constructor receives the length of the sides.
‘Then supply methods to compute

* The area and perimeter of the square

 The length of the diagonal (use the Pythagorean theorem)

Exercise P4.9. Implement a class SodaCan whose constructor receives the height and
diameter of the soda can. Supply methods getVolune and getSurfaceArea. Supply a
SodaCanTester class that tests your class.




[image: image5.png]Exercise P4.10. Implement a class BalToon that models a spherical balloon that is
being filled with air. The constructor constructs an empty balloon. Supply these
methods:

* void addAir(double amount) adds the given amount of air

* double getvoluneQ) gets the current volume

* double getSurfaceAreaQ) gets the current surface area

* double getRadius) gets the current radius




[image: image6.png]Supply a BalloonTester class that constructs a balloon, adds 100 em” of air, tests the
three accessor methods, adds another 100 em? of air, and tests the accessor methods
again.

Exercise P4.11. Giving change. Enhance the CashRegister class so that it directs a
cashier how to give change. The cash register computes the amount to be returned
to the customer, in pennics.

Add the following methods to the CashRegister class:

* int giveDollarsQ)
* int giveQuartersQ)
o int giveDimesO
* int giveNickelsO
* int givepennies()
Each method computes the number of dollar bills or coins to return to the cus-

tomer, and reduces the change due by the returned amount. You may assume that
the methods are called in this order. Here is a test class:

public class CashRegisterTester

1

public static void main(string[] args)

i
CashRegister register = new CashRegister();
register.recordPurchase(8.37);
register.enterPaynent(10, 0, 0, 0, 0);
System.out.printIn("Dollars: " + register.giveDollars0);
System.out.println("Expected: 1");
System.out.printIn("Quarters: " + register.giveQuarters);
System.out .printIn("Expected: 2");
System.out.printIn('Dines: " + register.giveDines));
System.out.printIn("Expected: 1");
System.out.printIn("Nickels: " + register.giveNickels0);
System.out .printIn("Expected: 0");
System.out.printIn("Pennies: " + register.givePennies);
System.out.printn("Expected: 3");

}




[image: image7.png]Exercise PA.12. Write a program that reads in an integer and breaks it into a sequence
of individual digits in reverse order. For example, the input 16384 is displayed as

You may assume that the input has no more than five digits and is not negative.




[image: image8.png]Define a class Digitextractor:

public class DigitExtractor

Joe
Constructs a digit extractor that gets the digits
of an integer in reverse order.
@paran anIneger the intcger to break up into digits
«/
public DigitExtractor(int anInteger) { . . . }

Jon
Returns the next digit to be cxtracted.
Greturn the next digic

&7

public int nextDigitO { . . . }

}

In your main class DigitPrinter, call System.out. printInCnyExtractor. nextDigi £())
five times.

Exercise P4.13. Implement a class QuadraticEquation whose constructor receives the
cocfficients a, b, ¢ of the quadratic equation ax? + bx + ¢ = 0. Supply methods
getSolutiont and getSolution2 that get the solutions, using the quadratic formula.
‘Write a test class QuadraticEquationTester that constructs a QuadraticEquation
object, and prints the two solutions.

Exercise P4.14. Write a program that reads two times in military formar (0900, 1730)
and prints the number of hours and minutes between the two times. Here is a sam-
ple run. User input is in color.

Please enter the first time: 0900

Please enter the second time: 1730
8 hours 30 minutes

Extra credit if you can deal with the case where the first time is later than the second
time:

Please enter the first time: 1730

Please enter the second time: 0900
15 hours 30 minutes

Implement a class TineInterval whose constructor takes two military times. The
class should have two methods getHours and getMinutes.




[image: image9.png]Exercise P4.15. Writing large letters. A large letter H can be produced like this:

Use the class

public class Letterd

1{




[image: image10.png]public String toStringO)

i
}

return "e m\ne  s\meeses\ne o e\ne o\

}

Define similar classes for the letters E, L, and 0. Then write the message

in large letters.

Exercise P4.16. Write a class Chri stnasTree whose tostring method yields a string
depicting a Christmas tree:

Remember to use escape sequences.

Exercise P4.17. Your job is to transform numbers 1,2,3, . . ., 12 into the corre-
sponding month names January, February, Harch, . . .,Decenber. Implementa class
Honth whose constructor parameter is the month number and whose getitane

method returns the month name. Hint: Make a very long string "January February
March . . . *,in which you add spaces such that cach month name has the same
length. Then use substring to extract the month you want.




[image: image11.png]Exercise P4.18. Write a class to compute the date of Easter Sunday. Easter Sunday is
the first Sunday after the first full moon of spring. Use this algorithm, invented by
the mathematician Carl Fricdrich Gauss in 1800:

. Lety be the year (such as 1800 or 2001).

. Divide y by 19 and call the remainder a. Ignore the quotient.

. Divide y by 100 to get a quotient b and a remainder c.

. Divide b by 4 to gt a quotient d and a remainder e.

. Divide 8 * b + 13 by 25 to get a quotient g. Ignore the remainder.

. Divide 19 3 + b = d - g + 15 by 30 to geta remainder h. Ignore the

quotient.
Divide ¢ by 4 to get a quotient j and a remainder k.

. Dividea + 11 * h by 319 to get a quotient m. Ignore the remainder.
. Divide2 * e +2 %3

K= h+m+ 32by 7 to geta remainder r. Ignore the

quotient.




[image: image12.png]10. Divideh - m + r + 90 by 25 to get a quotient n. Ignore the remainder.
1. Divideh = m + © + n + 19 by 32 to get a remainder p. Ignore the quotient.
Then Easter falls on day p of month n. For example, if y is 2001:

a=6
b=20
c=1
d=5e=0
9=6
h=1s8
3=0, k=1
n=0

6

4
p=15

Therefore, in 2001, Easter Sunday fell on April 15. Write a class Easter with
methods getEastersundayMonth and getEastersundayDay.

Additional programming exerciscs are available in WileyPLUS.




