EXAMPLE GROUP MEETING

Exercise 1. Drawing Pictures

A Java program ivolves creating and manipulatiogjects, each of which provides some
operations. An operation can either perform a task €ligrinting something on the com-
puter screen), or it can do a computation and tell you the anssvene operations
require that you provide values to be used in their task/computation.

For this exercise, well assume that we kia an Artist object namegbicasso that pravides
the following operations:

drawLineDown( int length )
Draw a wertical line of the gien length (in inches), starting from the current position
and going straight den. Thecurrent position is changed to be at the bottom end of
the line.

drawLineUp( int length )
Draw a \ertical line of the gien length, starting from the current position and going
straight up. The current position is changed to be at the top end of the line.

drawLineRight( int length )
Draw a horizontal line of the gien length, starting from the current position and
going straight to the rightThe current position is changed to be at the right end of
the line.

drawLineLeft( int length )
Draw a horizontal line of the gien length, starting from the current position and
going straight to the left. The current position is changed to be at the left end of the
line.

moveRight(intd)
Move te current position d inches to the right.

moveLeft(intd)
Move the current position d inches to the left.

moveUp(intd)
Move the current position d inches up.

moveDown( intd)
Move the current position d inches down.
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Part (a). What is dravn when the following codexecutes? (Usdhe grid to do the
drawing; assume that the current position starts in the top left corner and that the squares
in the grid are 1 inch high and 1 inch wide.)

picasso.drawLineDown( 7 );

picasso.meeUp( 4 ); ==
picasso.drawLineRight( 2 );
picasso.meeUp( 3 );
picasso.drawLineDown( 7 ); - R
picasso.meeRight( 2 );
picasso.drawLineRight( 2 );
picasso.meeLeft( 1 );
picasso.drawLineUp( 7 ); -
picasso.meeLeft( 1 );
picasso.drawLineRight( 2 );

Part (b). Divide into groups of te. Eachgroup choose one of the pictures shownwwelo
and write Jea wde that would makpicasso draw the picture.(The dotted lines are not
part of the pictures; tly&re there to she you hav mary inches you need to me a
drav. Each dotted box is one inch on each sidssume that the current position starts
in the top left corner of the grid.)




Part (c). What otherArtist methods would hae made it easier to dvathe pictures?

Part (d). Most programming languages, includingyadet you writeloops. For exam-
ple, in J&a you can essentially say “repeat the following commamtimes”, Can you
simplify ary of the code you wrote for part (b) by using loops?



Exercise 2: The String class

The St ri ng class has manuseful methods including the following:

i nt

| engt h()
Returns the number of characters in this string.

String substring(int beginlndex, int pastEnd)

i nt

i nt

Returns a ng& string that is the substring of this string that starts at position
begi nl ndex and ends at positigmast End - 1 (the position of the first charac-
ter is 0). Error ifoegi nl ndex is neaive, or past End is greater than the length
of this string.

i ndexOF (i nt ch)
Returns the position within this string of the first occurrencehof If no such char
acter occurs in this string, then -1 is returned.

conpareTo(String anot her Stri ng)

Returns 0 if this string is the sameaasot her St ri ng; returns a ngative integer
if this string comes beforanot her St ri ng in lexicographic order (dictionary
order); returns a posit integer if this string comes aftanot her St ri ng in lex-
icographic order.

bool ean equal s(hj ect an(bj ect)

Returns true iinCbj ect is aSt r i ng that represents the same sequence of char
acters as this string; otherwise returns false.



Part (a): Getting familiar with the St r i ng class

To get some practice using tls¢ r i ng methods, play the following game (in pairs).

Each person thinks of a word, 3 to 5 letters loM¢hoever guesses their opponesit’
word first wins!

Each person takes 2 cards.

If you ever havemore then one of the same card, you may trade one of them in for a
new card if you wish. You may also trade in a card that is exactly the same as one
you already played.

Alternate turns. When #’your turn, pick up one mecard, then play one of your 3
cards. Ifit has a blank (e.gs. i ndexCOF (__) ), you get to fill in the blank with
whateser you want. Your opponent tells you what value theiond, s, would return
if the method call on your card were mad&r example, if your opponent is think-
ing of the word “hat” and you plag. substring(1, 2), your opponent must
say “a”; if you plays. substring(2, 4), your opponent must say “error”
(because “hat” has only 3 letters).

You win if you play ars. equal s card and your opponent says “true”, or if you
play ans. conpareTo card and your opponent says O (i.e., you guessed their
word).



Part (b): Algorithms

An algorithm s a clearstep-by-step description of twoto perform a task.For example,
heres an #gorithm for determining whether a poséiintegerN is prime:

Step 1: Letk equal 2.

Step 2: Ifk is greater tham/2, stop:N is prime.

Step 3: IfN is evenly divisible byk, stop: N is not prime.

Step 4: Letk bek+1.

Step 5: Go to Step 2.

Assume that you lva aSt r i ng variable callednvor d. Write an algorithm to determine
whether the sequence of charactensand is a palindrome (i.e., is the same forward and

backward). Startby writing your algorithm using “Step 1”, “Step 2", etc,dikhe one
given above (be sure you include a “stop” step). Then try writing actuez dade.

You might find it helpful to use the folaing St ri ng method (in addition to the ones
given on te first page):

char char At (i nt index)
Returns the character at the specified index.



Exercise 3: Logical Thinking

Here are tw logic puzzles.Try solving them nav. If you dont finish, you can &ep
working on them during the week if you want td/e'l | talk about the answers next time.

1. What are the ages?
Two mathematicians are sitting together inualding. They don’t havearnything to
do at the moment, so one says to the otfiey guessing the ages of my three chil-
dren. I'll give you a hint - the product of their ages is’72he other mathematician
says, “Thats not enough information. &l me moré€. T he first mathematician says,
“Their ages add to be the number of thislding.” The other mathematician goes
outside, looks at the building numpeomes back, and says, “That still isenough
information. Tell me moré.T he mathematician says, “My youngest ctaldame is
Anne.”

What are the ages of the children?

2. Honv mary handshakes?
A woman and her husband attend a party with four other couflese people
shale hands with other peopleOf course, no one shakes their own hand or the hand
of the person thecame with. When the eman asks the other (9) people present
how mary different peoples hands thg shook thg all gave a dfferent answer
Question (this iswot a trick!): How mary different peoples hands did the wman’s
husband shake?

Exercise4: More Logical Thinking

Assume that you k@ 8 mins, and you kne that 7 are OK but one is ba&ou know
that the bad coin has a different weight than the good caihyoln dont know whether
it's heavier or lighter.

Figure out hw, using only a balance scale, you can find out which is the bad coin using
just 3 weighings. Hint: Find a way to determine that half of the coins are OK with just 1
weighing.

Now figure out which is the bad coin assuming that yoe hene coins, one of which is
bad. (Stilluse just 3 weighings to find the bad coin.)

And naw for a real challenge, do the same thing assuming that yeulBa&oins.



Exercise5: The Car Class

This exercise will help you to understand what happens when objects are declared and
created, and when methods are called.

It will also help you to understand thefdience between copying from one variable to
another when theaviable is an object, and when it is a priwgtiype { nt, doubl e,
bool ean, etc), as well as the difference between changing #heeg of variables that
are objects vs primite types.

First, tale a bok at theCar class defined on the next page.

Now execute the following code fragment; let one person play the role of eabhe
(myCar, yourCar, anotherCar, ol dSpeed, andcurr Speed). Whena vari-
able is assigned to, or one of its methods is called, the person playing the role afithat v
able should act out effects of the assignment or call.

Car nyCar, yourCar, anotherCar;
i nt ol dSpeed, curr Speed;

myCar = new Car ("beep");
your Car = new Car (" honk");
anot her Car = nyCar;

curr Speed = nyCar. get Curr Speed();
your Car . changeSpeed(7) ;

anot her Car . changeSpeed( 20) ;

curr Speed = nyCar. get Curr Speed();

myCar . bl owHor n( 2) ;
your Car . bl owHor n( 3) ;
anot her Car . bl owHor n( 4) ;

ol dSpeed = curr Speed,;
myCar = your Car ;
curr Speed = nyCar. get Curr Speed();

myCar . changeSound( " ooga") ;

myCar . bl owHor n( cur r Speed/ 5) ;

your Car . bl owHor n( your Car. get Curr Speed()/2 );
anot her Car . bl owHor n( nyCar. get Curr Speed()/ 10 );
anot her Car = nyCar;



class Car {

/********************

* data nmenbers
~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k/
private int currSpeed;
private String hornSound;

/********************

* public nethods
********************/
/* constructor */
public Car(String sound) {
curr Speed = 0;
hor nSound = sound,

}

/* changeSound: change the horn sound */

public void changeSound(String newSound) {
hor nSound = newSound,;

}

/* Dbl owHor n: bl ow t he horn;
* paranmeter nunfines tells you how nmany tinmes
*/
public void bl owHorn(int nunTi mes) ({
while (nunTinmes > 0) {
System out . printl n(hornSound) ;
nunri mes- - ;

}
}

/ * changeSpeed: change speed */

public void changeSpeed(int m | esPerHour) {
curr Speed = curr Speed + m | esPer Hour;

}

/* get CurrSpeed: return the current speed */
public int getCurrSpeed() {

return curr Speed;
}



