WES-CSGROUP MEETING #3

Exercise 1. Designing and | mplementing a Class

Below is an ncompleteCheckerBoard class. Wherthe main methodxecutes, it should
print the following output (representing a checkerboard with red and black squares):

RBRBRBR
BRBRBRB
RBRBRBR
BRBRBRB
RBRBRBR
BRBRBRB
RBRBRBR

Notice that the code use<heckerBoardSquare class. Yur job is to write th&Checker-
BoardSquare class as well as the rest of tGbeckerBoard class. ® do this, you'll need

to use the code ggn below to figure out what methods and data members each of the tw
classes needs tove and what each method needs to do.

cl ass CheckerBoard {
/1 YOU MUST ADD CODE HERE
public static void main(String[] args) {

for (int i = 0; i < HElIGHT_OF BOARD; i++) {
for (int j =0; j < WDTH OF BOARD; j++) {

Checker Boar dSquar e square = new Checker BoardSquare(i,j);

square. printColor();
Systemout.print(’ ');

}
endRow() ;



Exercise 2: L oops

The six pictures shown belovere printed by a simple & pogram.
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* * * k% % *kkk*k*x
* k% **kk k% *kk k%
** k% *xkkkkk* ** k%
*kk k% *kkkkkkk*k*%x * %k %
*kkk*k*x *kkkkkkkkkk*x * *
*xkkkkk* kkhkkkhkkkkikkhkkkk*k *
*kkkkk* *xkkk*k k% *xkkkkk*
* * * * * * * * *
* * * * * * * * *
* * * * * * * *
* * * * * * * * *
* * * * * * * * *
*xkkkkk* *xkkkkk* *xkkk*kk*

The first picture was printed by the program shownveelo
cl ass Loops {

public static void printDesignl( int n) {
/1 print n rows of increasing |length
for (int row=0; rown; row++) {
for (int col=0; col<rowtl; col++) {
Systemout.print(’'*");
}

Systemout.println();

}
Systemout. println();

}

public static void main(String[] args) {
int n =7,
printDesignl( n);

Trace the code to understandahib works. Thenchoose one or more of the other pic-
tures, and add memethods that print the pictures yoe' dosen. (Mak wure that your
methods work for anvalue ofn greater than 0.)

Now design your own picture (some pattern of stars imndy-n box) and ask your
neighbor to code it.



Exercise 3: Mastermind (Logical Thinking and programming!)

Mastermind is a game for onplayers, the codemaker and the codeleeakhe game

begins with the codemaker selecting a code: a sequence of four letters (cl, c2, c3, c4)
chosen from a set of six letters (a, b, c, d, e,rpetitions are allwed. Thecodebreaker

will then try to guess the cod€ach guess is a sequence of four letters (g1, g2, g3, g4),
and the codemaker responds witlo tmaumbers:

1. thenumber of gact matches (the number of letters in the guess that are the right let-
ter in the right position))

2. thenumber of near matches (the number of letters in the guess that are the right let-
ter, but in the wrong position)

The codebreaker has up to 8 chances to guess the correct code.
Part (a)

Play the game seral times. Try to find a strategy for breaking the cod&.ou might be
interested to knwe that you can alays break the code in 5 guesses, and that there is a six-
guess sequence that can brakkodes!)

Part (b)

Now, we’ll implement the codemak player of the Mastermind game (so when you play
the cgame, the program thinks of a code, and you try to guess it). An incomplete class is
given on the last two pages; you need to implement the following methods to complete
the class:
iIsWin(String guess):
return true if the codebreak has guessed the code (iguess is the same as the
code)

exactMatches(String guess):
return the number of exact matchegjuess

nearMatches(String guess):
return the number of near matchegjuess

reportMatches(String guess):
print the number of exact matches and the number of near matches

A good stratgy is to write and test the methods starting with the easiest ones and ending
with the hardest ones. In this case, a good order is:

isWn, reportMatches, exactMatches, near Matches
Don't just write the methods, test each one!!



ThenearMatches method is the hardest because

(&) Anexact match doeshtount as a near match, so faaenple, if the code is "abcd"
and the guess is "aeee"”, there is one exact match and no near matches.

Eachnear match in the guess can only match one letter in the Eodexample, if
the code is "abcd" and the guess is "eeaa", there are no exact matches, and only one

near match.

(b)

You might find it useful in thenearMatch method to cop the code into a StringBidr,
where you can change the characters (to vemiaracters that wa dready been
counted as exact or near matche&u can use thaetCharAt method of thestringBuffer

class to change one character:

public void setCharAt(int index, char ch)

The character at the specified index of this
string buffer is set to ch. The index argunent
must be greater than or equal to 0, and |ess
than the length of this string buffer.



i nport java.io.*;

/**

* This class inplenments the Masterm nd gane. It will generate a random
* code and the user has up to 8 chances to guess the correct code.

*/

public class Masterm nd {

/1 DATA MEMBERS //
private String code; /1l the code

/| CONSTRUCTOR //
/**
* randomy generate the code (a string with 4 letters
* chosen from’'a to 'f")
*/
public Masterm nd() {
code = new String();
for (int i =0; i <4; i++) {
char ch = (char)(int)(Math.randon() * 6 + 'a’');
code = code + ch

}
/1 PUBLI C METHODS

/**

* return the code

*/

public String getCode() {
return code;

}

/**
* print the nunmber of exact and near matches
*/
public void reportMatches(String guess) {
/1 NOT | MPLEMENTED YET
}

/**
* return true if the guess is correct; otherw se, return fal se
*/
public bool ean i sWn(String guess) {
/1 NOT | MPLEMENTED YET
}



// PRI VATE METHODS
/ * *
* return the nunber of exact matches
*/
private int exactMtches(String guess) {
[/ NOT | MPLEMENTED YET
}

/**

* return the nunber of near matches
*/
private int nearMatches(String guess) {
/1 NOT | MPLEMENTED YET
}

FEEEEEEEEr bbb i b e b bbb rrrrrrrnry
/1 NMAIN METHOD: EXECUTI ON BEG NS HERE
FEEEEEEEEr bbb bbb bbb i rrrnry

public static void main( String [] args ) throws | CException {
Buf f eredReader stdin =
new Buff er edReader ( new | nput StreanReader( Systemin ) );
Mast erm nd codemaker = new Masterm nd();
for(int i =1; i <=8; i++) {
Systemout.print("Guess: " +1i + ": ");
String guess = stdin.readLine();
codenaker . report Mat ches(guess);
i f( codemaker.isWn(guess) ) {
Systemout.println("You WN ");
Systemexit(0); // Termnate if the user w ns

}

Systemout.println("The correct code is " + codenaker. get Code());



