WES-CSGROUP MEETING #12

Exercise 1: Practice with Inheritance

Below are six class definitionsPar ent Thi ng, Thi ngOne, Thi ngTwo, Thi ngTh-
ree, Chil dOne, and Chi | dTwo). Rememberthat “extends” indicates inheritance.
For instance, Thi ngOne extends Parent Thi ng” means thafThi ngOne is a
subclass oPar ent Thi ng, and soThi ngOne has all the data members and methods of
Par ent Thi ng, plus some of its own.

cl ass Parent Thing {
public int j;
protected int Kk;
private int p;

public void nethodA() { // Code segnent 1 }
public void nethodA(String str) { // Code segnment 2 }
public void nethodB() { // Code segnent 3}

}

cl ass Thi ngOne ext ends Parent Thi ng {

public int onej;
protected int onek;
private int onep;

public void nethodA(int c¢) { // Code segnent 4 }

cl ass Thi ngTwo ext ends Parent Thi ng {

public void nethodB() { // Code segnent 5 }
public void nethodB(String str) { // Code segnment 6 }

}

cl ass Thi ngThree extends Parent Thi ng {

public void nethodB() { // Code segnent 7 }
}

cl ass Chil dOne extends Thi ngOne {

public void nethodA() { // Code segnent 8 }
}

class Chil dTwo extends Thi ngTwo {
public void nethodA() { // Code segnent 9 }



Assume that the following statementy@&&een eecuted.

Par ent Thi ng parent = new Parent Thi ng();
Thi ngOne one = new Thi ngOne();

Thi ngTwo two = new Thi ngTwo() ;

Thi ngThree three = new Thi ngThree();
Chi | dOne ki dl new Chi | dOne();

Chi | dTwo ki d2 new Chi | dTwo() ;

Divide into two teams to play a game ékkopardy with 100, 200, and 300-point ques-
tions about the code ab® and on the previous pagd-or each question, the team that
rings the bell first gets to try to answer the questibthe answer is right, the team gets
points, and gets to choose the point value of the next question.

Some questions wlve method calls made frorautside the six classes (using than+
ables defined alve). For each, you must say whether the code compiles without error
and if it does compile, which code segment in the class definitivas gn he preious
page &ecutes when the method is called.

Other questions wolve replacements for the code segments labeled

/| Code segnent 1
/| Code segnent 2

etc. For each, you must say whether the statement will cause a compile-time error and if
SO wly.

The questions and answers are at the end of this sedrofses.



Exercise 2. Practice with Arrays

Assume that you va two arays,A andB, initialized as shown belo
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Here is an incomplete method that has tway parameters:

public static void change( String Al[], String A2[] ) {
/1 m ssing code

}

For each of the pictures shown belowrite code for the body of thehange method so
that callingchange( A, B) would change array8 andB from their initial values as
shaovn abwe, to the nev value shown in the picture. If there is no such codplain
why.
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Now write code that would change array

to each of the foling (your code should work for a rectangular two-dimensional array
of ary size):

12 | 9 10 | 11




Exercise 3: TheLights-Out Game

For this exercise you will program aame for one playerWe havea gid of lighted hut-
tons, and the aim is to turn all the light§ dt’s not as easy as turning each buttohi of
turn because pressing atton changes its onfodtateand as the states of its immediate
horizontal and vertical neighbors.

Below is an ekample to sha how your program should work for a 3-by-3 grid; your pro-
gram would actually print the grids one under the oth@rto sae pace thg're shovn
here one next to the other.

l,on | 2,on | 3,o0n 1,off | 2,0ff | 3,0n
------- S T gy Y
4,on | 5,on | 6,0n 4,off | 5,on | 6,0n
------- S T ey Y
7,on | 8 on | 9,0n 7,on | 8 on | 9,0n
Enter position: 1 Enter position: 5

1,off | 2,on | 3,o0n l,on | 2,off | 3, off
------ S T
4,on | 5,off | 6,off 4,on | 5,on | 6,off
------ S T
7,on | 8,off | 9,0n 7,on | 8,off | 9,0n
Enter position: 2 Enter position: 1

1,off | 2,on | 3, off 1,off | 2,on | 3,o0n
------ S T gy Y
4,off | 5,on | 6,off 4,on | 5,on | 6,off
------ S T ey Y
7,on | 8,off | 9,0n 7,off | 8 on | 9,0n
Enter position: 7 Enter position:



You should define &i ght sO f class, with a main method that works as follows:

(1)

(2)
®3)

Askthe user for the number ofws and the number of columns in the grid, then
create an instance of tlhé ght sOf f class, with a grid of lighted buttons of the
given sze, with all of the lights on (implement the grid using @-tmensional
array).

Displaythe grid on the screen.

Repeauntil all lights are off:
Ask the player to choose which button to press.
Read the number of the grid square entered by the player.
Update the grid to reflect the result of pressing the chasggonb

Below is a list of methods to implement in your Lights@fass, and some questions to
think about before you actually start writing the code.

(1)

(2)
®3)
(4)

(5)

(6)

A constructor that creates a grid of the chosen size. (What should the types of the
values stored in the grid beShould thg represent just whether the light is on or
off, or should thg also include the grid-square numbers?)

Aprint Gidmethod that prints the current grid.
A choi ceOK method that returns true if the user has selectegiggesition.

A (private) changeSt at e method that has wvparameters (a w and column
number). Ifthat rav and column are inside the grid, change the state of that light
(from on to of or vice versa). (Whasingle assignment statement can you use to
change the state of the light at positjork of a two-dimensional array named
grid?)

A pr essBut t on method that simulates pressing the button in the square of the
grid selected by the playe(How will this method find the position in the grid
that corresponds to the square number selected by the \W8gr?s it better to

have tis method call thechangeSt at e method rather than changing the
pressed button and its neighbors directly?)

A gameWn method that returns true if all of the lights in the grid are off.
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100 point questions

Does Par ent Thi ng. met hodA(); compile; if yes, which code gment

executes?

Doesnot compile (there is no statiet hodA in thePar ent Thi ng class).

parent . met hodB(" Testi ng");

Doesnot compile (there is noet hodB with a String parameter in tHear ent -

Thi ng class).

par ent. nmet hodB() ;

Compilesand eecutes Code segment 3.

t wo. net hodB() ;

Compilesand executes Code segment 5.

t wo. net hodA() ;

Compilesand eecutes Code segment 1.

ki d2. met hodA() ;

Compilesand eecutes Code segment 9.

Thi ngOne. et hodB() ;

Doesnot compile (there is no statiet hodB in theThi ngOne class).

/'l Replacenment for code segnent 4
j = onej;

OK (j is a public field of the parent classyej is a field of this class)

/'l Replacenment for code segnent 4
met hodB() ;

OK (parent clas®ar ent Thi ng has aret hodB with no parameter)
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200 point questions

ki d1. met hodB() ;

Compilesand eecutes Code segment 3.

/'l Replacenment for code segnent 4
met hodB( "hello" );

NO (neitherThi ngOne nor parent class kamet hodB with a String parameter)

ki d1. nmet hodA(45) ;

Compilesand eecutes Code segment 4.

one. nmet hodA("5");

Compilesand eecutes Code segment 2.

ki d1. met hodA("Sm | e");

Compilesand eecutes Code segment 2

ki d2. met hodA("Hello World!'");

Compilesand e&ecutes Code segment 2

t hr ee. net hodA(10) ;

Doesnot compile (neithefhi ngThr ee norPar ent Thi ng has aret hodA with
an int parameter).

t hree. met hodB("String");

Doesnot compile (neithefhi ngThr ee nor Par ent Thi ng has aret hodB with
a 3ring parameter).

/'l Replacenent for code segnent 9
k++;

OK (k is a protected field of a superclass)



300 point questions
/'l Replacenment for code segnent 4
k = onek;

OK (k is a protected field of the parent classek is a field of this class)

/'l Replacenment for code segnent 4
k = onep;

OK (k is a protected field of the parent classep is a field of this class)

/'l Replacenment for code segnent 4
p = onep;

NO (p is aprivate field of the parent class)

/'l Replacenent for code segnent 8
j = onej;

OK (j andonej are public fields of superclasses)

/'l Replacenent for code segnent 8
k = onek;

OK (k andonek are protected fields of superclasses)

/'l Replacenent for code segnent 8
onep++;

NO (onep is aprivate field of the parent class)

/'l Replacenent for code segnent 8
met hodA( 22) ;

OK (parent class haset hodA with an int parameter)

/'l Replacenent for code segnent 9
j = onej;

NO (onej is a field ofThi ngOne, which is not a superclass)



