WES-CSGROUP MEETING #12

Exercise 1: Practice with Inheritance

The code shown belodefines three classeBri nk, CocaCol a, and M | k. Coca-
Col a andM | k are each subclasses»fi nk.

public class Drink {
private double nyPrice;

public Drink(double price) { myPrice = price; }
public double getPrice() { return myPrice; }
public String getName() { return "Drink"; }
public void printLabel () {
Systemout. println( getNane() );
Systemout.printin("Price: " + getPrice());

}

public class CocaCol a extends Drink {
private static final double PRICE = 1.25;

public CocaCol a() { super(PRICE); }
public String getName() { return "Coca-Cola Cassic"; }

}

public class M|k extends Drink {

private static final double PRICE = .75;
private int percentFat; // either 1 or 2
public MIk( int fat ) {

super ( PRI CE) ;
percent Fat = fat;

}
public String getName() { return "MIk"; }

public int getFat() { return percentFat; }



Your job is to complete th®&ri nkTest er class bela by writing the get Dri nk
method and adding the code in the n method that prints theaf content if the drink is
milk.

import java.util.*;

class DrinkTester {
// WRI TE THE get Dri nk METHOD HERE

public static void main(String[] args) {
for (int k=1; k<6; k++) {
Drink drink = getDrink();
drink. printLabel ();
// ADD CODE HERE TO PRI NT THE FAT CONTENT IF drink IS M LK

Part (a)

Theget Dri nk method should create and returbra nk, randomly choosing between
CocaCol a andM | k. If it chooseM | k, it should randomly choose between 2% and
1% for the fat content. Before writing the code, think about the following questions:

e Should theget Dr i nk method be atatic or anon-static method?

« What are the possible types that will actually be returned byg#teDri nk
method?

*  What should the return type of tget Dr i nk method be?

* Whenprint Label is called (just after the call et Dr i nk), it causes a call to
get Nane. There are threeersions of that method, defined in tei nk, Coca-
Col a, andM | k classes. Whatetermines which version is actually called?

Part (b)

What code could we add at the end of ntee n method that wuld figure out whether
dri nk isaM | k object, and if so, would print its fat content?



Exercise 2: Two-D Arrays
Most groups did not get to do thiseecise last time, so here it is again.

For mary board games (e.g., chess, checkers, go) the board can be represented using a
2-dimensional array of integers, where the value in poditjid k] tells what piece (if

ary) is currently at that position. When deciding whether a player baghe game, it is

often useful to look for certain patterns on the board.

These ideas lead to the following (partially specified) class.

public class BoardGane {
[*** fields ***/
private int[][] board;

[*** public methods ***/

public BoardGne() { ... } [/ constructor

publ i ¢ bool ean hasPattern( int[][] pattern ) {
[l part (b)

}

[*** private nethods ***/

private boolean isMatch(int[][] pattern, int row, int col) {
[l part (a)

}

private bool ean i svatchl gnoreZeros(int[][] pattern,
int row, int col) {

[l part (c)



Part (a)

Thei sMat ch method of theBoar dGane class should returr ue iff the gven pattern
matches the portion of the board that has tliengiow and column numbers as its upper
left corner.

For example, assume that th@ar d array is as follows:

1 2 3 4
6 7
9,100 11| 12

a1
[o¢]

Below are the results of some callsite Mat ch.

valuereturned by the call

pattern array row col isMatch( pattern, row, col )
1123 0 0 true
5|6|7
11213 0 1 false
5|6|7
6|7 true
10 11 1 1
6|7 0 1 false
10 11
6|7 1 1 false
10{ 14

Write method sMat ch. Assume that both theoar d field and thepat t er n parame-
ter are non-emptyectangular arrays



Part (b)

ThehasPat t er n method of theBoar dGane class returns r ue iff the gven pattern
occurs somewhere in the board array.

For example, assume again that thear d array is as follows:

1 2 3 4
6 7 8
9,10 11| 12

ol

Below are the results of some callshasPat t er n.

valuereturned by the call

pattern array hasPattern( pattern)

11213 true
5|16]|7

6|7 true
10| 11

IEI true

62 false
7|3

1|3 false
5

Write methodhasPatt ern. Assume that both thboar d field and thepattern
parameter are non-emptgctangular arrays



Part (c)

Sometimes when you look for a pattern you only care about matching some parts of the
pattern. Br example, to look for a diagonal win for X in tic-tac-toe (threg iX’a ow

on the diagonal, usingdto represent X’s), all you care about is whether there are three
1's in a ow on a dagonal-- you dort’ care what values if gnare around them.You'd

like to be le to use patterns kkthese:

1]10] 0
0,10
O[O0 1
O[O0 1
0,10
1/0] 0

where the ones need to be matched tihe zeros in the pattern can correspond yovah
ues in the board array.

Write thei sMat chl gnor eZer os method so that only non-zero entries in the pattern
have o match the corresponding positions on the board.



Exercise 3: Programming Connect-4

For this eercise, you will write a class calle@nnect 4 that can be used to aowo
people to play aame of Connect-4 against each otlwsimg your program instead of the
actual Connect-4 game.

You should write theConnect 4 class so that it is possible to creat€omnect 4 object

and to play one game by calling the objpt’ay method. The&Connect 4 class should
include methods to do the following tasks; some of the methods will include calls to other
methods.

* Play an entire game.
e Print the current gameboard.

 Print a message asking thexhelayer (player 1 or player 2) to enter theixine
move; make aure it's a egd move @iving an error message and asking for thereno
again if not); update the gameboard to reflect thevendNote: It is a good idea to
write methods to handle theanous sub-tasks that this method will need to do.
Also, you will need to think about tnoa gayer should specify their next we

. Determine whether the game Meg and if so, who won (or is it a tie). Think about
how to use thei sMat chl gnor eZer os method that you wrote for Exercise 2
(and ahasPat t er nl gnor eZer os method that calls siat chl gnor eZer 0s)
to check for a winner.



Part (a)
Start by working with a partner to design ennect 4 class:

*  Write a list of the fields that @onnect 4 object should hae, and what their types
should be (you might find it easier to decide on the fields as you design the meth-
ods).

*  Write appropriate names for each of the methods describe®, abd also for an
“helper” methods that you think should be included in the class.

 Decide hav mary parameters each method shouldeéngand what the parameters’
types should be), as well as whether the method shouldibe or should return a
value (of what type?).

»  Write pseudo-code for each method that makes it clearti® method will verk.
For example, will it hae a bop? Ifso, under what conditions will the loop end?

»  Decide what parameters the constructor showe aad what it should do.

When yourte finished, compare your design with another paksign. Whaparts of the
design are diérent? Whaaspects of each design seem patrticularly good?

Decide on a final design (perhaps combining some of your ideas with those of another
pair).

Part (b)

Write the actual code for tHéonnect 4 class and test itlt is a good idea to do lots of

little tests as you go along, instead of writing the whole class and then trying to test it.
For example, you might start by writing the constructor and the method that prints the
board. Mal are those wrk. Thenwrite the method that figures out whether a particu-
lar player has wn, and test that method (to do the test, you will probably need to modify
the constructor so that it creates a non-empty gameboard).



