CS111 Lab 4 — Practice Examination 1

Problem 1
Suppose you are given the following code:

public class horseShoeWr| d extends Buggl eWrld {

public void run() {

hor seShoeBuggl e a

hor seShoeBuggl e ¢
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.setPosition(new Point(4,6));

set Col or (Col or.red);

. set Headi ng(Di recti on. V\EEST) ;

forward();

set Col or (Col or. green);
forward(2);

right();

forward(2);

right();

.forward(3);

set Col or (Col or.red);

.forward();

.setPosition(new Point(2,4));
.set Col or (Col or.red);

. set Headi ng(Di recti on. EAST) ;
.forward();

. set Col or ( Col or. pi nk);
.forward(3);

.right();

.forward(2);

.right();

.forward(4);

.set Col or (Col or.red);
.forward();

.setPosition(new Point(4,5));
.set Col or (Col or.red);

. set Headi ng(Di recti on. NORTH) ;
.forward();

. set Col or (Col or. orange);
.forward(1);

.right();

.forward(2);

.right();

.forward(2);

.set Col or (Col or.red);
.forward();
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= new hor seShoeBuggl e() ;
hor seShoeBuggl e b = new horseShoeBuggl e();
= new hor seShoeBuggl e() ;
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CS111 Lab 4 — Practice Examination 1

Also, assume you are given the following horseShoeBuggle class declaration. It isinitially
empty. Note that under these conditions run() works properly.

cl ass horseShoeBuggl e extends Buggle {

}

Part a) A grid is provided below, in which you should sketch the pattern that is drawn by the
horseShoeBuggles. In your sketch, you should indicate that a square has been colored a
particular color by the using the capital letter corresponding to the first letter of the color (ie
R=red, G=green, etc). Y ou should also indicate the final position and direction of each
horseShoeBuggle in your diagram. To do so, represent each horseshoeBuggle by a triangle and
place the triangle in the grid cdll of the horseShoeBuggl€e's final position. Also, the triangle
should point in the direction (North, South, East or West) in which the horseShoeBuggle ends up
heading. Do not worry about indicating the color of the horseShoeBuggle when it isin itsfina
position.
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CS111 Lab 4 — Practice Examination 1
Part b) Noticethat thereis a pattern to the code in the run() method. Write a method in the
horseShoeBuggle class named hor seShoe to capture this pattern.

Notice that in the example given, there are horseshoes of length 3, 4 and 5. When you write your
method, be sureto writeit such that it is possible to invoke the method and make horseshoes of
any length (provided there is space in the grid).

cl ass horseShoeBuggl e extends Buggle {
/1 fill in body of class declaration bel ow
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CS111 Lab 4 — Practice Examination 1

Part c) Given the methods defined in Part b, rewrite the horseShoeBuggle class run method to
take advantage of those methods.

cl ass hor seShoeBuggl eWor | d extends Buggl eworl d {
public void run () {
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Problem 2

Suppose you're given the following black box method:
public Picture triangle (Color c)

that creates the Picture shown below (the light gray outline just indicates the border of the picture
frame but is not part of the Picture itself)

Additionally, you're given the following methods:

public Picture fourPics (Picture pl, Picture p2,
Picture p3, Picture p4) {
return above(beside(pl, p2), beside(p3, pd));

}

public Picture fourOverlay (Picture pl, Picture p2,
Picture p3, Picture p4) {
return overl ay(overlay(pl, p2), overlay(p3,p4));

}

public Picture rotations (Picture p) {
return fourPics(clockw se270(p), p, cl ockw sel80(p), cl ockwi se90(p));

}
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CS111 Lab 4 — Practice Examination 1

Part a) Suppose two primitives are created by the following statements
Picture a triangl e(Col or.red);
Picture b tri angl e( Col or. bl ack) ;

Evaluate the following expression. Draw the picture that it representsin the picture frame bel ow.
Note that the shaded lines inside the picture frame are not part of the picture, but are just thereto
help you draw your answer. Shade in the areas that are black and stripe the areas that are red.

four Overl ay(above(besi de(enmpty(), besi de(a, enpty(), 0.66), 0.25),
empty()),
flipHorizontally(above(beside(enpty(),
besi de(b, enpty(), 0. 66), 0. 25),
empty())),
above(enpty(), besi de(a, enpty())),
above(enpty(), besi de(enpty(),a)))
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CS111 Lab 4 — Practice Examination 1

Part b) Using the methods with which you have been provided (i.e., triangle, fourPics,
fourOverlay, rotations, and the PicturéWorld contract), write a method to draw the star picture. A
star picture can have up to eight colors indicated below. To assist you, we have provided you
with the skeleton for your method. You must fill in the body of the method, where indicated. If
you wish to define additional methods, place them on the next page.

public Picture star (Color cl1, Color c2, Color c3, Color c4,
Col or ¢5, Color c6, Color c7, Color c8) {

/1 fill in the body of the nmethod bel ow
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/! define additional nethods here
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CS111 Lab 4 — Practice Examination 1

Part c) Write methods that return the two pictures below. Y ou have been provided with
skeletons for the two methods. Y ou should use the star method from Part b in your expression.

Y ou should assume that the star method from Part b works correctly. This means that even if you
were unable to answer Part b, or you answered it incorrectly, you can still answer this problem.

v

iV .

patternl pattern2

. Color.blue Color.yellow . Color.green . Color.red

public Picture patternl () {
/1 fill in the body of the nethod bel ow
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public Picture pattern2 () {
/1 fill in the body of the nmethod bel ow
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Problem 3
Below are the declarations of two classes: TBuggl eWor | d classthat is a subclass of
Buggl eWor | d and aTBuggl e classthat isasubclass of Buggl e.

cl ass TBuggl eWorl d extends Buggl eWorl d {
public void run() {
TBuggl e tara = new TBuggl e();
tara.t(new Point(4,7), Direction. EAST, Color.yellow, 5);
new TBuggl e().t(new Point(3,5), Direction.NORTH, Color.blue, 3);

}
}

cl ass TBuggl e extends Buggle {
public void t(Point p, Direction d, Color ¢, int size) {

this.setPosition(p);

thi s. set Headi ng(d);
this.setColor(c);
this.forward((size+l)/2);
t hi s. backwar d(si ze) ;
this.forward((size-1)/2);
this.right();
this.forward(size);
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Part a) A grid is provided below, in which you should sketch the pattern that is drawn by the
TBuggles. In your sketch, you should indicate that a square has been colored a particular color
by the using the capital letter corresponding to thefirst letter of the color (ie R=red, G=green,
etc). You should aso indicate the final position and direction of each TBuggle in your diagram.
To do so, represent each TBuggle by atriangle and place thetriangle in the grid cdll of the
TBuggle'sfinal position. Also, the triangle should point in the direction (North, South, East or
West) which the TBuggle ends up heading. Do not worry about indicating the color of the
TBugglewhen itisin itsfinal postion.
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Part a) Suppose that Object Land contains an instance of the TBuggleWorld class that has the
reference label TBW1. Use the skeleton of the Java Execution Model provided to draw the

execution diagram for the execution of the statement
TBWL. run();

Pay attention to the following notes:

- You should follow the established conventions for drawing execution diagrams.
Y our Object Land should show three objects. the given instance of the TBuggl eWor | d and
two instances of the TBuggl e class. Label your TBuggles TB1 and TB2. Y ou need not show
any Poi nt, Col or or Di rect i oninstancesin Object Land. For Points you can represent
them instead by a circle around the coordinates within parentheses, as follows:

Y our diagram should show the stafe of each object after the compl etion of the execution of
ther un method.

The next page provides a skeleton to save you time in drawing your diagram. You must fill in
the skeleton whre appropriate.

Please try to make your diagram as neat as possible.

The code is duplicated below for your convenience.

cl ass TBuggl eWorl d extends Buggl eWorl d {
public void run() {
TBuggl e tara = new TBuggl e();
tara.t(new Point(4,7), Direction. EAST, Col or.yellow, 5);
new TBuggl e().t(new Point(3,5), Direction.NORTH, Color.blue, 3);

}
}

cl ass TBuggl e extends Buggle {
public void t(Point p, Direction d, Color ¢, int size) {

this.setPosition(p);

thi s. set Headi ng(d);
this.setColor(c);
this.forward((size+l)/2);
t hi s. backwar d(si ze) ;
this.forward((size-1)/2);
this.right();
this.forward(size);

Page 13 10/04/99



CS111 Lab 4 — Practice Examination 1

Execution Land

/

.setPosition( );
setHeading( );
setColor( );
forward( );
backward( );
right();

forward( );

TBuggle tara=

S \\

a1 ),
1 ) /
Object Land

.setPosition( );
setHeading( );
setColor{ );
forward( );
backward( );
right{);

forward( );
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