WES-CSGROUP MEETING #4

Exercise 1. Java variables and types

Remember that ¥a has the following rules:
* Rule 1: Variables must be declared and initialized beforg @re used.

* Rule 2: Operators (lile +, -, and so on) must be applied only to variables and literals of
the correct type.

* Rule 3: In general, the types of the left and right-hand sides of an assignment must
match (an exception is that ant value can be assigned td ang or dou-
bl e variable, but not vice-versa).

* Rule 4: A method call must hee the correct number of gunments, the types of the
arguments must match the types of the corresponding parameters, aatlighe v
returned must match the methedeturn type (again, annt can be used
where adoubl e or| ong is expected, but not vice-versa).

Work with a partner to find all of the violations of these rules that tha dampiler
would report in the following code. Then compare your answers with the other pairs.

publ

publ

i ¢ doubl e doDi vi sion( double denom) {
String returnVval;

doubl e numl = 4. 4;

nun = 5. 5;

returnval = (numl + 2)/denom

return returnVal;

ic void printVal ( int oneVal ) {
doubl e returnVval, dbl Vval;

int intl, int2;

int2 = dobDivision(2, 3) + intl;

dbl Val = doDivision( "hello" ) - true;
Systemout. println(returnval);

return returnVal ;



Exercise 2: The String class

Javas St ri ng class has marnuseful methods including the following:

i nt

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

String substring(int beginlndex, int pastEnd)

i nt

Returns a n& 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 character
is 0). Error ifbegi nl ndex is negdive, 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 O if this string is the samea®ot her St r i ng; returns a ngdive integer
if this string comes beforanot her St ri ng in lexicographic order (dictionary
order); returns a posue integer if this string comes aftemot her St ri ng in lex-
icographic order.

For example, ifSt ri ng s represents “abc”, then the call
s. conpareTo( "ax" )

would return a ngdive integer (because “abc” comes before “ax” imitwgraphic
order).

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

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



Part (a).

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

*  Each person thinks of a short word, 3 to 5 letters IoMinoever guesses their oppo-
nents word first wins!

*  Each person takes twcards from a pile shared by all groups. If yagrehavemore
than one of the same card, you may trade one of them in if you wish.

» Alternate turns. When &’ your turn, pick one card, then play one of your three
cards. Ifit has a blank (e.gs. i ndexOfF (__) ), you get to fill in the blank with
whatever you want. Your opponent tells you what value theiond, s, would return
if the method call on your card were mad&xr example, if your opponent is think-
ing of the word “hat” and you plag. substring(1l, 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).

A palindrome is a string that is the same fawls and backards. D see some xam-
ples, watch the video at

http: //mmww.youtube.comywatch?v=Nej4xJed4Tdg

Assume that you lva aSt r i ng variable callednor d. Write an algorithm to determine
whether the sequence of characterswam d is a palindrome. Assume that all punctua-
tion has been renved and all letters are lower case.

You might find it helpful to use the following String method (in addition to the ones on
the previous page):

char char At (i nt index)
Returns the character at the specified xndgrRemembethat the inde of the first
character is 0.)



Exercise 3: |f statements

Take the following quiz from the person next to you:

What animal areyou?

NO

YES

Do you like
the outdoor s?

YES Do you like

torun?

Do you like
cheese?

You areahorse! You areaturtle! You are a mouse! YES

Do you like
to swim?

You areafish!

You areacat!




Part (a).

Working in groups, arrange one set of cards in the right order so you createda that
implements the flowchart on the previous page. Assume that the user will enter 1 for yes,
and O for no.To read input, use the vl mScanner class. Herare two useful methods

of theScanner class:

i nt nextlnt( )
Finds and returns the next token of the input as an inf

String | next( )
Finds and returns the next complete token from the input.

Hint: Start by finding the code just for theMerright part of the flowchart (the part that
asks the questiorDo you like to swim?”).

Once you hee that, add the code foDb you like cheese?”

Then finish the code.

Part (b).

What would you hee o change in the code if the user type&@s or No instead of 1 or
0?

Part (c).

Now divide into three groups. Each group draws a similar flowchart for a “What animal
(or food, or plant, or whater) are you?” quiz. Dont use more than four diamonds.
Then write a Jaa pogram for your flavchart on a laptop and set it up so that another
group can run your program without seeing your cddeeryone pass your laptop to the
group on your left. Run the program you geeoand over, drawing the corresponding
flowchart. Compargour flowchart with the one the designing group wrotee they the
same?



Exercise4: Logical Thinking

A person visiting an island with a nasty dictator waswhmran jail for no reason, and told
that he had been sentenced to deétbwever, he would be able to choose the method of
execution in the following unusual way: He was to raake statement oftt (e.g. "l am

a hrd" or "I am wearing a brown, polyester shirt"). If the statement is true, he will be
beheaded. lit is false, he will be hanged. At this point, it is clear that the dictator is not
a logician, because he hasen the prisoner a way out!

Problem: What could the prisoner say in order twia execution?

The prisoner manages to seline question abhwe (did you?), and he languishes in jail for

a while. Thenone day he manages to escape, and he flees down the road, trying to reach
the sea. He gets to a fork in the road, and there is werdtihe island standing there.

Now there is something strange about this islamdtives: each person eithemalys tells

the truth, or alvays lies. The prisoner doesknow whether the naie is a iar or a truth-

teller.

Problem: What single yes-no question could he ask so thatduddknav which fork in
the road leads to the sea, no matter whether theenai far or a truth-teller?



Blueor Pink Cards

Scanner in = new Scanner (Systemin);

I nt input;

Systemout. println("What animal are you?");

Systemout.println("Do you |ike the outdoors?");

I nput = in.nextint();

i f ( input == 1) {

Systemout.printin("Do you like to run?");

I nput = in.nextint();

If (input == 1) Systemout.println("You are a horse!");

el se Systemout.println("You are a turtle!");

} else {



Blueor Pink Cards

Systemout.println("Do you |ike cheese?");

I nput = in.nextint();
If (input == 1) Systemout.println("You are a nouse!");
el se {

Systemout.println("Do you like to sw n??");

I nput = in.nextint();

If (input == 1) Systemout.println("You are a fish!");

el se Systemout.println("You are a cat!");
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