WES-CSGROUP MEETING #10

Exercise 1. Bad Loop! (Code Tracing and Arrays)

We've seen that code tracing is an important technique to figure out what code does.
WEe'l| see in this gercise that we also can use this technique to figure oytcathe isnt
working as desired. When tracing code, we are the compwa!do a line-by-line
execution of the code accompanied by drawing and changing memory diagrams as well
as writing the output that would be displayed. This helps us see what is happening to the
information being used by and generated in a program.

The code shown belowas supposed to set thbar act er s array to hold the charac-
ters

a * b * C * d * e * f * g * h * I * J *
However, the code does not work correctly.

char [] characters = new char [20];
for (int n = 0; n<characters.length; n++) {

characters[n] = "*";
}
char a = "a’;
for (int n =0; n < characters.length; n++) {
while (a!'="k") {
i f (n%2==0) characters[n] = a;
a = (char)(a + 1);
}
}

First, trace the code to find out what the finglues in thechar act er s array actually
are.

Then, fix the code so that it works as intended.



Exercise2: What’'sMineisYours (Arraysand Aliasing)

Assume that you va two St r i ng arrays,A andB, initialized as follows.

For each of the pictures shown belowrite code that would change arragsndB from
their initial values as shown a® to the nev value shown in the picture. If there is no
such code, explain wh
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Exercise 3: Lights-Out! (Logic & Class Design)
For this exercise you will program aame for one playerThe game is played on awo
of lighted luttons, and the aim is to turn all the light& ofhetricky part is that pushing

a hutton changes the onfaitate of that button plus its twneighbors. Alsothe first and
last buttons are considered to be neighbors.

Below is an kample of tvo rounds of the game to shidow your program should ark.
An Ois used for a button that is lit up, and>ars used for a button whose light is off.

Ent er nunber of buttons (3 or nore): 4



You will write a Gane class and &l ayGane class. ThePl ayGane class will hae a
main method that works as follows:

Askthe user for the number of buttons.
Createa Gane class for that manbuttons.
Displaythe rawv of buttons on the screen with the button numbers.
Repeauntil all lights are off:
Ask the player to choose which button to push.

P wbdh e

Read the number entered by the player.

Update the rne of buttons to reflect the result of pushing the chosen
button, then print the e of buttons.

5.  Whenall lights are off, print Congr at ul ati ons you wi n!”

Part (a)

Work in three groups to design tk&ane class. Whatields and methods should itye®
Should thg be public or private, static or non-static?

If you finish early see if you can come up with a strategy to win the game fowabfal
buttons. Hav about a rev of 5 buttons? Arow of N buttons?

When @eryone is readycompare your class designs. If you want to change your design
based on what another group did, thétie.

Part (b)

Now each group use one of the laptops to write the methods forG#me and
Pl ayGane classes. @st your program.

Part (c)

Swap laptops with another grougsee if you can makthe other grou program do
something unegected. Ifyou can, she the designers and ask them to fix their code.



Exercise 4. My Favorite People (Arrays of Objects)

Assume that the followinBer son class has been defined.

public class Person {

}

private String nane;
private int age;
private String eyeCol or;

/'l constructor

public Person(String aNane, int anAge, String aColor) {
name = aNane;
age = anAge;
eyeCol or = aCol or;

}

/'l accessor nethods

public String getName() { return nane; }

public int getAge() { return age; }

public String getEyeColor() { return eyeColor; }

First, choose four people in your group andadea aray calledpeople that contains four
Person objects representing those four people (use strings with all capital letters for the
names and eye colors).

Now (in groups of tw or three) play a game aoncentration using one of the sets of
cards. Onepack in each set has avdaepression. Theother pack in each set has a
value. Startwith all of the cards upside dm. Whenit's your turn, you turn wer one
card of each colorlIf they match you keep those tacards, and keep going; otherwise,
your turn is @er.

The game ends when you run out of expression cards or the remaining value cérds don’
match ag expression cards.

Whoever has the most cards wins!



Exercise 5: Elementary my Dear Watson! (Logical Thinking)

As you probably knev by now, sometimes errors in your program cause exceptions to be
thrown when the program is run (e.g., you may gélullPointer Execption if you forget

to initialize some object, or you may getAamaylndexOutOfBoundsException if you use

an inde that is too large or too small).

One way to debug your program is to “think baekds” from the point of thexeeption:
what could hee happened just before the exception waswimoand what could ha
happened just before that, and so on, until you get to the point of the actuaknmstak
your code.

For this eercise, we will practice thinking backward in the context of a chesseg
Keep the following in mind:

* A player is not allowed to nve into check.(Among other things, this means that
two kings can neer be rext to each other horizontallyertically, or dagonally.)

* A pawvn normally mees one space forard. Havever, on its very first moe it is
allowed to mee wo aces forward, and to capture an opposenéce it mwes
one space forwardiagonally.

 If a pawn arives at he end of the board, it gomoted: replaced by a queen, castle,
bishop, or knight.



Part (a): Look at the board belg which shows a position in eagie of chessYou ae

told that black meed last. Your job is to figure out what blacklast mae was, and what

was white’s nove kefore that. There are twsolutions: the easier solution only works if
the person playing white is sitting at therth end of the board (i.e., the white pawn is
moving south); the other (more difficult) solution works whether the person playing white
is sitting at the north or the south end of the board (i.e., the white pawn carviog mo
either vay). Notethat the mues ae not necessarily good ones, butythee all legd.

NORTH

black white
king king

white
pawn

white
bishop

SOUTH



Part (b): Now look at the board belg which shows the final position of ame (the
game is owver because white has check-mated black).

black white
king king
white
gueen
white white
bishop pawn
white
pawn
white
pawn
white
bishop

This time, your job is to figure out whether the person playing white was sitting on the
north or the south side of the boarth do that, you will need to figure out what whie’

last mae was. Therare sgeral possibilities, so to nawoit down, you'll need to figure

out what blacls last mwe before that could he keen in each case. In all but one case
you should find that in fact there wouldvieabeenno possible mwe for black, and that
should let you figure out where the person playing white was sitting.

Good luck!



Green/Blue/Pink Cards

people[l].getAge()

(people[0].getEyeColor().compareTo(people[3].getEyeColor())) < 0

people[people.length-1].getAge() > 18

people[2].getName().length() < 6;

(people[2].getName().substring(0,1)).equals((people[3].getEyeColor().substring(0,1)))

people[1].getEyeColor().charAt(1)
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18

true

false

Gold/Yellow/White Cards
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true

false

true
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false

true

false



