APS 105 — Computer Fundamentals

Lab #6: Arrays
Fall 1999

(To be completed before your Iab period, week of October 18.)

Objective: To gain experience with the use and manipulation of arrays.

1 Uniquelntegers

Write aprogram that prompts the user for alist of ten uniqueintegers, and then printsthelist on asingleline
in the order they were entered. If the user enters an integer that was previously entered, the program should
print “Dupl i cat e val ue. " and prompt for the integer again. An example of the use of the programis
given below. (Hint: Use an array to store the integers, check this array for duplicates as each new integer
isentered.)

Enter 10 uni que integers.

Integer 1: 123
I nteger 2: 456
Integer 3: 789
Integer 4: -1
Integer 5. -2

Integer 6: 456
Dupl i cate val ue.
Integer 6: -1
Dupl i cate val ue.
Integer 6: 2
Integer 7: 8

I nteger 8: 456
Dupl i cat e val ue.
Integer 8: 12
Integer 9: -1
Dupl i cate val ue.
Integer 9: 10
Integer 10: 9
123 456 789 -1 -2 2 8 12 10 9

2 The Gameof Adjacency

For this part of thelab, you are to write a program which permits two playersto play the game of adjacency.
Thegameis played using X'sand O'son an 8 by 8 square board, initialy set up asin the following diagram.
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The squares on the board are identified using a standard Cartesian co-ordinate system, with the = co-
ordinate identifing the column and the y co-ordinate the row. The bottom left corner would isat location 1,1
and the top right corner is at 8,8.

Player X beginsthe game by placing an X on one of the empty squares. All Osthat are on squares adjacent
to the selected square are considered captured and replaced with X's. For example, should player X put his
(or her) first piece on co-ordinate 6,7 the resulting board configuration would be:
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A square is considered adjacent if it is one square above, below, to the side or diagonal from the selected
square.

Play continues with player O selecting a square, and play then alternating between the players until the
board is filled. After every move, the new board configuration should be printed on the screen. It would
be helpful if you also printed the coordinates and perhaps even the current score. You should also indicate
whoseturnitis.

Once no more empty squares remain, the program must count the number of X'sand O'sto find the player
with the most squares, who is announced asthewinner. Of course, sincethere are an even number of squares,
atie may occur.

Your program must prompt the users to input their moves until enough valid co-ordinate pairs have been
entered tofill the board. Naturally, the program must be robust and identify invalid co-ordinates. You should
precede each input with an appropriate prompt. You should catch an invalid coordinate value immediately
and ask the user to reenter it right away.

In order to makeit easier to mark your program, when the co-ordinate pair 0,0 is entered, you are to end
the game early and announce the winner based on the current board condition.

Your game should be in a class named Adj acency. To assist you in structuring your program, you
can usethefile/ shar e/ copy/ aps105/ Lab6. j ava asastarting point. Thisfile contains a set of stub




methods that you can complete to obtain a solution to the lab. If you desire, you may add additional methods
to those provided.

When testing your program, you will find it useful to exploit the operating system'’s pipe facility. A
pipeline connects the output of one program to become the input of another. By using the cat command,
you can print the contents of afile to the screen. Using a pipe, represented with the symbol | , you can send
theoutput of cat intoyour Javaapplicationinstead. For example, supposeyou createthefile, moves (using
your editor) with the following contents:

o wWwwo N

you can then use thisfile to play the game with the command:
cat noves | java Adjacency

Note that the methods of the St di n class read a complete line every time they are called, therefore re-
quiring each individual input to be on a separate line. The example file contains three co-ordinate pairs, 7,6,
3,3 and the game terminating pair 0,0.

To use pipelining, you must copy a new version of / shar e/ copy/ aps105/ St di n. j ava to your
current working directory. The version that you used for labs 1 through 5 does not support pipelining. Also,
Java does not display the input when it is received through a pipe, therefore you will need to add an extra
pri nt | n statement to obtain output that matches the previous example.

Thefinal board configuration, and subsequent scoring, for playing the game with this input would be:

Turn #2 (Player O

What is the colum? 3
What is the row? 3
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Turn #3 (Player X)
What is the colum? 0
What is the row? 0

Fi nal Score
Pl ayer X 6
Player O 4

Pl ayer X wins!

3 Optional Part

If you' re ambitious you can optionally extend the program to follow either rule 1 or 2 below, and perhaps
rule 3:

1. A player may only choose asquareif it is adjacent to one of the opponents pieces. If thereisno square
on the board which satisfies the above criteria, the computer must identify this and announce that the
player must skips the turn, with play proceeding to the other player, OR

2. A player may only chooseasquareif it isadjacent to one of hisown pieces. If thereisno square on the
board which satisfies the above criteria, the computer must identify this and announce that the player
must skips the turn, with play proceeding to the other player.

3. Optional rule: rather than choosing ablank square, the player may choose to jump one of hisexisting
pieces from the current spot on the board over one square (which may or may not be occupied) into
an empty square in the horizontal, vertical, or diagonal directions. The origin of the jump becomes
blank, and the squares adjacent to the destination are all captured as before. This rule should be used
in conjunction with rule 1 or 2.

4 Optional Optional Part

Very ambitious students can implement the program to use graphics as an applet. If you choose to imple-
ment the game as an applet, be warned that you will need to use programming techniques that have not been
covered in class.




