Solutions to
Chapter Exercises

Defining Instantiable Classes

4.1. Consider the following instantiable class.

class QuestionOne

{ public final int A = 345;
public int b;
private float c;
private void nmet hodOne( int a)
{

b = a;
}
public float nmethodTwo( )
{
return 23;
}
}

Identify invalid statements in the following main class. For each invalid
statement, state why itisinvalid.

class QlMain
{

public static void nain( String[] args )
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QuestionOne qi;
gl = new Questi onOne( );

11— ql. A= 12;
gql.b = 12;
2—p Qql.c = 12

3 —» (1. methodOne( 12 );

4 — ql. nethodOne( );

5 —® Systemout.println( gl.nmethodTwo( 12 ) );
6 —m gl.c = ql.nethodTwo( );

}
}

1. Data member A is a constant.

2. Data member c is private.

3. Wrong number of arguments; the method is private.
4. The method is private.

5. Wrong number of arguments.

6. Data member c is private.

4.2. What will be the output from the following code?

class @2Min

{
public static void main( String[] args )
{
QuestionTwo g2;
g2 = new QuestionTwo( );
g2.init();
g2.increment();
g2.increment();
System out. println( q2.getCount() );
}
}

class Questi onTwo

{
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private int count;

public void init( )

{
count = 1;
}
public void increnent( )
{
count = count + 1;
}
public int getCount( )
{
return count;
}
}
3

What will be the output from the following code? Q3Main and Question-
Three classes are the slightly modified version of Q2Main and Question-
Two.

class BMin

{
public static void main( String[] args )
{
QuestionThree (3;
g3 = new QuestionThree( );
g3.init();
g3.count = g3.increment() + g3.increnment();
Systemout.printIn( g3.increment() );
}
}

class QuestionThree

{

public int count ;
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public void init( )

{
count = 1;
}
public int increment( )
{
count = count + 1;
return count;
}
}
6

4.4. Determine the output of the following program.
/*
Program Questi on4
*/
i mport javabook. *;

class Question4
{

private int x, vy, z;
private Mai nW ndow mai nW ndow;
pri vate CQut put Box out put Box;

public void start ( )

i
i nt X, VY;
setup();
X =y = 10;
modi fy(x, y);
printout ();
}

private void setup( )

mai NnW ndow = new Mai nW ndow );
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out put Box = new Qut put Box( mai nW ndow) ;
mai NW ndow. set Vi si bl e( true );
out put Box. set Vi sible( true );

X = 100;

y = 200;

z = 300;
}
private void nmodify( int x, int y)
{

Z =X +Y;

X = z;

=2 * z;

}

private void printout( )

out put Box. printLi ne("x
out put Box. printLine("y
out put Box. printLine("z

~—

TTIT
+ + +
N < X

/* Main O ass */
class Q4Mai n

public static void main( String[ ] args )

Questiond q4;
g4 = new Question4( );
| g4.start( );
}
x =100
y =200
z=20

4.5. Improve the following program Question5 by converting the class into
two classes; the main Q5Main class and the instantiable Question5 class.
Avoid duplicating the same code for computing the circumference of two
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circles. Define a private method in Question5 that accepts the radius of a
circle asits parameter and returns the circumference of thecircle.

Program Questi on5

*/

cl ass Question5

public static void main (String[ ] args )

{

doubl e radi us ;
doubl e circunference;

Mai nW ndow mai NW ndow;

Cut put Box out put Box;

| nput Box i nput Box;

i nt smal | Radi us, | ar geRadi us;
doubl e smal | G rcum | argeCircum

mai nW ndow
out put Box
i nput Box

new Mai nW ndow( );
new Cut put Box( mai nW ndow) ;
new | nput Box( mai nW ndow) ;

/I conpute circunference of a smaller circle

smal | Radi us = i nput Box. get Doubl e( " Radi us of smaller circle:");
radi us = smal | Radi us;

smal | Circum= 2 * Math. Pl * radius;

[/ conpute circunference of a larger circle

| ar geRadi us = i nput Box. get Doubl e("Radi us of larger circle:");
radi us = | argeRadi us;

largeCircum= 2 * Math. Pl * radius;

/1 Display the difference
out put Box. printLine("Di fference in circunference of two circles");
out put Box. pri ntLi ne("Circunference of smaller circle: " + smallGrcunj;
out put Box. ski pLi ne(2);

out put Box. pri nt Li ne("Ci rcunference of |arger circle:
ouput Box. ski pLi ne(2);

out put Box. printLine("Difference:

+ largeG rcunj;

+ (largeCrcum- small Crcun);

i mport javabook. *;

class Question5

{

Mai nW ndow mai NW ndow;
Cut put Box out put Box;
| nput Box i nput Box;
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i nt snal | Radi us, | argeRadi us;
doubl e smal |l G rcum | argeG rcum

public Question5()

{
mai nW ndow = new Mai NW ndow( );
out put Box = new Qut put Box( nai nW ndow) ;
i nput Box = new | nput Box( mai nW ndow) ;
mai NW ndow. set Vi si bl e( true );
out put Box. setVisible( true );
}
public void start()
{
[l conpute the circunference of a smaller circle
snmal | Radi us = i nput Box. getl nteger("Radius of smaller circle:");
smal | G rcum = conput eCi r cunf erence( smal | Radi us) ;
[l conmpute the circunference of a larger circle
| ar geRadi us = i nput Box. getl nteger("Radius of larger circle:");
| argeG rcum = conput eCi r cunf er ence(l ar geRadi us) ;
/1 Display the difference
out put Box. printLine("Difference in circunference of two circles");
out put Box. printLine("Circunference of smaller circle: " + small Crcum;
out put Box. ski pLi ne(2);
out put Box. printLine("Circunference of larger circle: " + largeCrcun;
out put Box. ski pLi ne(2);
out put Box. printLine("Differnce: " + (largeCircum- smallCircum);
}
private double computerCircunference( float radius )
{
return (2 * Math. Pl * radius);
}
}
class Exercised4 5
{
public static void main ( String[] args )
{
Question5 @g5;
g5 = new Question5();
g5.start();
}
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4.6.

4.7.

4.8.

Write an application that converts centimeters (input) to feet and inches
(output). Use InputBox for input and OutputBox for output. 1 inch = 2.54
centimeters. Implement this application by defining and using an instan-
tiable class whose instance is capable of converting metric measurements
to U.S. units and vice versa. Some of the possible public methods are

publ i c doubl e toFeet ( double centineter ) { ... }
publ i c doubl e tol nches ( double centimeter ) { ... }
public double toCentineter( int feet,

i nt i nches ) { ...}
publi c double toCentineter( double yard ) { ...}

Sce Exercised 6.java.

Write an application that displays the recommended weight given the us-
er's age and height. The formula for cal culating the recommended weight
is

recormendedWei ght = (height - 100 + age % 10) * 0.90

Sce Exercised 7.java.

Write an application that computes the total ticket sales of a concert. There
are three types of seatings: A, B, and C. The program accepts the number
of tickets sold and the price of aticket for each of the threetypes of seats.
Thetotal sales are computed as

total Sal es = nunberOf A_Seats * pricePerA Seat +
nunmber Of B_Seats * pricePerB_Seat +
number Of C_Seats * pricePerC_Seat;

Write this application using only one class, the main class of the program.

Sce Exercised 8.java.
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4.9. Redo exercise 8 by using an instantiable SeatType class. An instance of
the SeatType class keeps track of the ticket price for a given type of seat
(A, B, or C).

Sce Exercised 9.java.

4.10. Write an application that accepts the unit weight of a bag of coffee in
pounds and the number of bags sold and displays the total price of the
sale, computed as

uni t Wi ght * nunberOfUnits * 5.99;
totalPrice + total Price * 0.0725;

total Price
total Pri ceWthTax

where 5.99 is the cost per pound and 0.0725 the salestax. Display there-
sult in the following manner:

Number of bags sold: 32
Wi ght per bag: 5 Ibs
Price per pound: $5.99

Sales tax: 7.25%

Total price: $ 1027.884 Y°“d°”'tha"et°‘”°”y)

about formatting.

See Exercised 10.java.

4.11. Write an application that computes the area of a circular region (the shad-
ed areain the diagram) given the radius of the inner and the outer circles,
r; and r,, respectively.
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4.12.

4.13.

We compute the area of the circular region by subtracting the area of the
inner circle from the area of the outer circle. Define an ingtantiable Circle
classthat has methods to compute the area and circumference Y ou set the
circle’'s radius with the setRadius method.

See Exercised 11.java.

In Section 4.3, we modified the conversion methods of the CurrencyCon-
verter class to include the fee deduction. With the modified methods, the
sequence of calls such as

yenAnmount
= yenConverter.fromDol | ar ( mar kConverter.toDol | ar(100) );

will result in charging the fee twice. Modify the class to eliminate this
double-charging problem.

The best solution isto define a class that can carry out a direct conversion
between any two currencies. However, such solution requires topics we
have not covered yet. At this point, one possible solution is to separate the
conversion and fee computation, instead of embedding the fee computa-
tion asa part of currency conversion.

See Exercised 12.java.

Write an instantiable WeightConverter class. An instance of this classis
created by passing the gravity of an object relative to the earth’s gravity
(see exercise 12 on page 132). For example, the moon's gravity is approx-
imately 0.167 of the earth’s gravity, so we create a WeightConverter in-
stance for the moon as

Wei ght Converter noonWei ght;
moonWei ght = new Wei ght Converter( 0.167 );

To compute how much you weigh on the moon, you pass your weight on
earth to the convert method as

your MoonWei ght = nponWei ght . convert( 160 );
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Define the WeightConverter class. Use this class and redo exercise 12 on
page 132.

Sce Exercised 7.java.

4.14. Write an application that teaches children how to read aclock. Usetwoln-
putBox objects to enter the hour and minute. The application program
draws a clock that looks something like

To draw a clock hand, you use thedrawLine method of the Graphics class.
The endpoints of the line are determined as

(o + KcosB,0,-Ksinb)

Note: We subtract here because
the Y valuein pixel coordinates
for windows increases in the
downward direction.

The value for constant K determines the length of the clock hand. Make
the K larger for the minute hand than for the hour hand. The angle is ex-
pressed in radians. The angle 6,,;, of the minute hand is computed as

(90 — Minute x 6.0) -
180
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and the angle 6, of the hour hand is computed as

%0— Bﬂour + % X 30.(%%)

where Hour and Minute are input values. The values 6.0 and 30.0 desig-
nate the degrees for one minute and one hour (i.e., the minute hand moves
6 degrees in one minute and the hour hand moves 30.0 degrees in one
hour). The factor %} converts a degree into the radian equivalent.

You can draw the clock on the main window by getting the window’s
Graphic object as
Mai nW ndow mai nW ndow = new Mai nW ndow() ;
mai NW ndow. set Vi si bl e( true );
Graphi cs graphic = mai nW ndow. get Gr aphi cs();
/I make sure mai nW ndow i s visible on the screen
/I before calling its getG aphics method

graphi c. drawOval (100, 100, 200, 200);

See Exercised 14.java.

4.15. Extend the application in exercise 14 by drawing a more realistic, better
looking clock. For example,

12

Visit Dr. Caffeine's homepage at http://www.drcaffeine.com and see the
applet version of the clock.
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4.16. In the Turtle exercises from the earlier chapters, we dealt with only one
Turtle (e.g., see exercise 27 on page 82). It is possible, however, to let
multiple turtles draw on a single drawing window. To associate multiple
turtles to a single drawing, we create an instance of TurtleDrawingWindow
and add turtlestoit asin

Tur t| eDr awi ngW ndow canvas = new Turt| eDrawi ngW ndow( );
Turtl e w nky, pinky, tinky;

winky = new Turtle( ); //create turtles
pi nky = new Turtle( );
tinky = new Turtle( );

/Inow add turtles to the drawi ng wi ndow
canvas. add( wi nky );
canvas. add( pi nky );
canvas. add( tinky );

Ordinarily, when you start sending messages such as turn and move to a
Turtle, it will begin moving immediately. When you have only one Turtle,
thisis fine. However, if you have multiple turtles and want them to start
moving at the same time, you first have to pause them, give instructions,
and then command them to start moving. Here's the basic idea:

wi nky. pause( );
pi nky. pause( );
tinky. pause( );

/lgive instructions to turtles here,
/le.qg. pinky.nove(50); etc.

/Inow let the turtles start noving
wi nky.start( );
pi nky.start( );
tinky.start( );
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Using these Turtle objects, draw the following three triangles:
pinky draws this
< Qriangle.
tinky draws this \ - winky draws this
triangle. ) - triangle.

Use adifferent pen color for each triangle. Run the same program without
pausing and describe what happens.

A




