WES-CS GROUP MEETING #3

Exercise 1: What's in a name? (&valdentifiers)

Being able to gie tings specific names makesat asier to communicate instructions.
In Java we aan give things names so long as nhaming\aamions are folloved. Lets try

to apply those naming ceentions by playing a @me. Dvide into groups of tw or
three. Eackgroup will get cards that sayalid, valid but poor or invalid. Your Team
Leader will write a name that’'supposed to be a i identifief and your group should
decide which category it belongs in andywhPut the card that corresponds to your
answer face down on the table in front of you. When all groups gaced their cards,
reveal your answers and determine the correct answer (keep score if you wish).



Exercise 2: More Fun with Words (Tracing Algorithms)

Last week we did anxercise with an object calledor d. We'll use thewor d object
again todaywith a similar list of operations:

nmoveToFront ( int pos )
Move te letter in positiopos to the beginning of the word (i.e., to position zero).

nmoveToEnd( int pos )
Move the letter in positiopos to the end of the word.

swap( int posl, int pos2)
Swap the letter in positigmos 1 with the letter in positiopos2.

reverse( int start, int finish)
Reverse the order of the letters in positistartto finish

In Java, these operations are calledethods and code lile wor d. swap(0, 1), is
called amethod calltheswap method ofwor d is being called to rearrange the letters in
the sequence of letters thvadr d represents.

Part (a).

First, male sure you remember what thar d operations do; wk with a partner to fill
in the third column bels. Remember that the first letter of the word is in position zero.

Originalwor d Java mwde wor d after the codexecutes

HIPSH wor d. noveToFr ont ( 2)
ZOOLOGY wor d. nroveToEnd( 0)
PICKLES wor d. swap( 0, 6)

AVOCADO wor d. reverse(4, 6)



Part (b).
The process ofdeping track of what happens when a piece of codeetuited is called

tracing. Tracing can be tedious, but it is a valuable skill that helps programmers under
stand and fix codeWe'l | do some tracing of method call sequences for practice.

Work in groups of tw, racing against the other groupéur Team Leader will ge each
group some cards with letters on them. Start by arranging them todgmedicard.
Then you'll get a sequence of method caNsur job is to rearrange your letters to 8ho
the effect of each call. When youueathe final result, she it to your Team Leader
Don't say it out loud or the other teams might hear you!

Part (c).

Now your Team Leader will ge each group a ne starting value fomor d and a verk-
sheet. Thavorksheet will hae a rew quence of method calls, and space to keep track
of the \alue ofwor d after each call. Carefully record theeeution trace by writing
down the change that each method call makes to the word.

Part (d).

Find an anagram for your partnerame (youll get a more interesting one if you use
both the first and last nameYou can irvent the anagram yourself, or use one of the lap-
tops to try out the anagram server at

www.wordsmith.org/anagram

Assume thatvor d inintially represents your partnerrame (with no space between the
first and last name)Write down a sequence of method calls that transforms it into your
anagram. Br a challenge, try to include at least one loop in your code. Whemneyou’
done, gve your sequence to your partner so thaytten use it to disogr your anagram.



Exercise 3: Baking &va Style (Methods that Retun Values)

So far, the method calls weé wsed all performed actionsA method can also compute
and return aalue. for this eercise, we’ll assume we ka three objects namdat own-

I es, cooki es, andf udge, each of which represents the recipe for a chocolate dessert.
Each of these objects has the methods listed\belthese methods compute and return
integer values, so the descriptions all start with the special ward

i nt numEggs()
Returns the number of eggs needed toeriakatch of this dessert.

i nt nunmCupsFl our ()
Returns the number of cups of flour needed toeviakatch of this dessert.

i nt numOzChocol at e()
Returns the number of ounces of chocolate needed te inakch of this dessert.

If we want to knav how mary eggs are needed to m@&ak batch each of brownies, cook-
ies, and fudge, we couldauate the following Jaa expression:

br owni es. nuntEggs() + cooki es. nunEggs() + fudge. nunEggs()

We oould also store the result (an integatue) in a n& Java variable by writing code
like this:

i nt nunmEggsNeeded = browni es. nuntEggs() + cooki es. nunEggs() +
f udge. nuntEggs() ;

Part (a).

What Jaa mde could we use to find outanary eggs are needed to makwo batches
of fudge, and to store that number in aynariable?

How about the number of cups of flour needed to enmko batches of fudge and three
batches of brownies?



Part (b).

Now let’s assume that we ka a1 object calledonHand that represents the ingredients
we have in the house. ThenHand object has the following method:

int numnits( String ingredi ent Nane )
Returns the number of units (cups, ounces, or whate agopropriate) of the gien
ingredient that we he in the house.

For example, the xpressiononHand. nunni ts( "eggs" ) tells us hav many
eqys are in the house.

To make aur desserts, we also need an object calledf , with abake method. That
method has te aaguments: the recipe to baknd theonHand object to provide the
ingredients. Br example, to maka katch of brownies we use this code:

chef . bake( browni es, onHand );

Executing this code would cause the chef toebakatch of brownies, and also to change
the amount of ingredients in the house (by removing the ones that got used fomthre bro
ies).

Suppose we want to makne batch of fudgeWe haveplenty of flour and chocolate in
the house, but we're not sure aboggge Hav could we do the following:

1. Findout hav mary eggs are needed, and store that value in a variable.

2.  Compardghe number of ggs needed with the number of eggs in the house. If there
are enough eggs in the house,dake batch of fudge.

Hint: Use a Jeaif-statemenbr write an algorithm that uséscontrol flow.

Part (c).

Now suppose we want to makas nary batches of cookies as possible. This time, choco-
late is the ingredient in short supplyVhat Jaa expression would tell us ko many
batches of cookies we can ne&k (Hint:If we hare N ounces of chocolate in the house,
and each batch of cookies requiMsounces of chocolate, then what expressioasghe
number of batches of cookies we can make?)

Part (d).

Write a Jaa while-loopor write pseudo code that uses a loop contreV tio cause the
right number of batches of cookies to be dxhk (Hint: You can either figure out ho
mary batches are possible, ékin Part (c) and use a loop to tell the chef to dodhat
mary batches, or you can use a loop todake batch of cookiesver and over as bng
as there is still enough chocolate in the house).



Exercise 5: Logical Thinking

Assume that you @ 8 oins, and you kne that 7 are OK but one is badou know
that the bad coin has a different weight than the good camgol dont knowv 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 do the same thing assuming that yowé® ®ins, one of which is bad. (Still use
just 3 weighings to find the bad coin.)

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



Identifier Exercise

1. Proide teams the answer cards and decide i thidl keep score (see scoring
below).

2. Have each team submit one identifier thatythiink is tricky.

3.  Writethe following identifiers, one at a time, on the boawtix in the ones submit-
ted by the teams.

Xyz MAX_VAL

This I's Fine PB&J

W I | Thi sWor k? abi ggr eenpi ckl e
public true

Publ i c t hr ee#s

| etter Count 3peopl e

bi g_bear mendot a22
fire-fly everything s_$1

Suggested scoring:

1 point to each team for each correct answer (excluding their own submission)

1 point bonus for eaclvalid but pooridentifier, to the first team that ges a orrect
reason wih it is poor

1 point bonus for eaclinvalid identifier, to the first team that ges a ®rrect reason
why it is invdid
-4 points  if a team gets its own submission wrong

2 points  to the team that submits an identifi@r every other team that gets it wrong
(i.e., 2 points for eery team that gets fooled)






ise Part (b)



Tracing Exercise Part (b)

word.moveToFront(7)
word.moveToEnd(5)
word.swap(2,5)
word.reverse(3,6)
word.swap(7,4)
word.moveToEnd(5)
word.swap(8,9)
word.moveToFront(5)

word.moveToFront(7)
word.moveToEnd(5)
word.swap(2,5)
word.reverse(3,6)
word.swap(7,4)
word.moveToEnd(5)
word.swap(8,9)
word.moveToFront(5)

word.moveToFront(7)
word.moveToEnd(5)
word.swap(2,5)
word.reverse(3,6)
word.swap(7,4)
word.moveToEnd(5)
word.swap(8,9)
word.moveToFront(5)

word.moveToFront(7)

word.moveToEnd(5)
word.swap(2,5)
word.reverse(3,6)
word.swap(7,4)
word.moveToEnd(5)
word.swap(8,9)
word.moveToFront(5)



Tracing Exercise Part (c): 2 copies of this page per group

Starting value ofwor d: dorm tory_

Method Call

Value of wor d after the call

wor d.

noveToFront (4)

wor d.

noveToEnd( 2)

wor d.

noveToFront (2)

wor d.

reverse(0, 2)

wor d.

nmoveToEnd(5)

wor d.

swap(5, 7)

wor d.

reverse(5, 6)

wor d.

noveToEnd( 3)

Starting value ofwor d: dorm tory_

Method Call

Value of wor d after the call

wor d.

noveToFront (4)

wor d.

noveToEnd( 2)

wor d.

nmoveToFront (2)

wor d.

reverse(0, 2)

wor d.

noveToENnd(5)

wor d.

swap(5, 7)

wor d.

reverse(5, 6)

wor d.

nmoveToEnd( 3)




VALID

INVALID

VALID BUT POOR

VALID

INVALID

VALID BUT POOR

VALID

INVALID

VALID BUT POOR



