WES-CSGROUP MEETING #7

Exercise 1. Logical Thinking and Coding

A farmer is taking a wolf, a goat, and a head of cabbage to thetnddkdo tis, the
farmer must cross aver. He has a boat, but it is only big enough to carry him and at
most one of the wolf, goat, or cabbage (themfer can also choose to cross thverri
alone). Ifthe farmer leges the wolf and the goat alone togethéire wolf will eat the
goat. Ifthe farmer leges the goat and the cabbage alone togethergoat will eat the
cabbage.

Part (a).

Work with a partner to find an algorithm that gets therfer the wolf, the goat, and the
cabbage across thevar without anything getting eatenWrite the algorithm graphically
like this:

Step 1:

Step 2:

where each step says who crosses tree rivou may find it helpful to keep track of who
is on which side of thewer by drawing state diagrams before and after each step of the
algorithm as shown belo
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Part (b).

There are tw solutions to this problem. See if ngroups found the tw solutions; if

not, ezeryone try to find the second solution. Once youehoth solutions, change your
algorithm diagram to shwthat there is a point where it is possible to en&o dfferent
choices, both of which lead to successful results. In other words, at some point in your
new diagram, you'll hae a glit lik e this:

Step n:

T

Step n+1: Step n+1:

Part (c).

Now turn the diagram you dnefor Part (b) into Jaa wde. Assuméhat classeEar mer
andAni mal have keen defined, and that youMeaaFar nmer variable called ohn, plus
threeAni mal variables calledwl f , goat , and cabbage (yes, this cabbage is consid-
ered an animal!). Also assume that Hag nmer class has the methods

public void crossAl one()
public void crossWthAnimal ( Animal a )

Write a sequence ofya datements (calls to these methods) to represent your diagram.
To write the code for the choice in the diagram, use the metddh. r andon(),
which returns a randomoubl e value greater than or equal to 0.0, and less than 1.0.
This means that after some calls to Hag ner methods, you will hge code like this:

doubl e randNum = Mat h. random() ;
if (randNum < 0.5) {
/] Code for one solution here
} else {
/] Code for other solution here
}

Part (d).

Look at the code you wrote for Part (c). Do you see a sequence of statements that gets
repeated twice in different places? Find aywo change your code so that those state-
ments only occur once, then dra dagram like the one you dre for part (b) that repre-

sents your ng, non-repetitve mde.



Exercise 2: Algorithms

Part (a).

Remember that computers are very fast but very dufhiey only do exactly what you
tell them to do, and if you try to tell them what to dot pou get the algorithm wrong,
they will do the wrong thing.

Let's get some more understanding of this issue by trying to come up with an algorithm
(in English) for making a peanut-butter sandwidlorking with a partnerwrite dovn an
algorithm. Theryour group leader will play the part of the computer to help you decide
which algorithm actually works.

Part (b).

OK, now that you understand better the need to be very careful when writing algorithms,
we’ll try one that can be done in English or inala

WEe'll say that a nickname is formed by taking/ammn-empty prefix of a name (the first
one or more letters) folwed by the string “ie”.For example, this rule gets us the folle

ing:
Name Nickname Not a Nickname

Susan Susie Suzy
Martin Martie Smartie
Ann Annie nnie

It also gets us some nonsense nicknames:

Name Nickname

Susan Sie
Martin Martinie
Ann Anie

but we won’t worry about that.

Your job is to write an algorithm (in English or invdato determine whether one string
(called nick) is a nckname for another string (callathme). For example, ifnick is
“Susie” andname is “Susan” then your algorithm should say thek is a nckname for
name (or your Jaa @de should returtrue). If nick is “Susie” andname is “Geoge”
then your algorithm should say thatk is not a nckname fomame.

Whether you write your algorithm in English or invdayou should mak use of the



Sring methods to find out o longnick andname are, and toxdract and compare sub-
strings. Thinkabout which pieces of the owarings you need to look at, and what the
values of those pieces need to be.

Some usefuBtring methods are gen below.

Some String M ethods

char char At (i nt i ndex)
Returns thehar value at the specified index.

bool ean equal s(Onj ect anQbj ect)
Compares this string to the specified object.

i nt i ndexOF (i nt ch)
Returns the indewithin this string of the first oc-
currence of the specified character.

i nt i ndexOF (int ch, int from ndex)

Returns the indewithin this string of the first oc-
currence of the specified charactgarting the search at
the specified index.

i nt i ndexOF(String str)
Returns the indewithin this string of the first oc-
currence of the specified substring.

i nt i ndexOF(String str, int from ndex)
Returns the indewithin this string of the first oc-

currence of the specified substring, starting the search |at

the specified index.

i nt | engt h()
Returns the length of this string.

String substring(int beginl ndex)
Returns a n& string that is the substring of this
string that starts at positidieginlndex.

String substring(int beginlndex, int pastEnd)

Returns a ne string that is a substring of this string
that starts at positiobeginindex and ends at positiopas-
tEnd-1.




Part (c).

Now we’ll write an algorithm that figures out whether the stringvordl is a subse-
guence of the string inword2. String wordl is a subsequence wbrd2 if all of the letters
in wordl occur inword2 in the same orderbut perhaps with some other letters in
between. Br example

wordl  word2 wordl is a subsequence wbrd2?
win wisconsin  yes

wise wisconsin  no

snow wisconsin - no

sin wisconsin yes

Again, you can write your algorithm in English or irvdabut in either case you should
use the String methods.



Exercise 3: If statements
Take the following quiz:

What animal are you?

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!

This diagram, or flowchart, is kka ®ries ofif statements in a progranihe diamond
shapes represent the conditions (the decisions you need to mak ader to mee
onward) and the square blocks represent the code thaihandelse branches of thd.



Part (a).

Working in two groups, arrange the blue (or pink) cards in the right order so you create
Java wde that implements the diagram. Assume that the user will enter 1 for yes, and O
for no. To read input, use the JmScanner class. Hereare two useful methods of the
Scanner 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 theMer-right part of the diagram (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 hae o change in the code if the user type¥@s or No instead of 1 or
0?

Part (c).

Draw a gmilar diagram for a "What animal (or food, or plant, or whkeatgare you?"
quiz. Dont use more than four diamondSwap diagrams with a partnend each write
code for the other persantuiz.



Blueor Pink Cards

Scanner in = new Scanner (Systemin);

I nt input;

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

i nput = in.nextlnt();

If ( input == 1) {

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

i nput = in.nextlint();

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

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

} else {

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



Blueor Pink Cards

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

Systemout.printin("Do you Iike to sw nP");

I nput = in.nextint();

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

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



