WES-CSGROUP MEETING #2

Exercise 1. Jelly Sandwich (Algorithms)

Remember that computers are fast but dumbey will do exactly what thg're told,
eve if it's the wrong thing. They can only follav simple, step-by-step instruction#\
list of such instructions is called atgorithm.

For this exercise, we'll explore algorithms for making a jelly sandwich. Assume you are
writing a list of instructions (in English) to mala glly sandwich for your ne friend
who is not so smart.

Part (a). Work with a partner to come up with an algorithm for making a jelly sandwich.
Write it down and gie it to your Team Leader.

Part (b). Try writing a nev agorithm based on what just happened.

For Discussion:

1. Whatdoes this eercise reveal about the English language?

2. Whatis needed to be able to write a precise algorithm?

3. Arethere ag advantages to acting out a proposed algorithm?



Exercise 2: Picasso (Java Programming)

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

For this exercise, well assume that we ka an Artist object namegbicasso that draws in
a two dmensional grid of cells. It provides the following operations, each of which per
forms a task:

drawLi neDown( int length )
Draw a wertical line starting from the current position and going straight down for
the gven number of cells. The current position is changed to be at the bottom end
of the line.

drawLi neUp( int length )
Draw a \ertical line starting from the current position and going straight up for the
given number of cells. The current position is changed to be at the top end of the
line.

drawLi neRight ( int length )
Draw a horizontal line starting from the current position and going straight to the
right for the gven number of cells.The current position is changed to be at the right
end of the line.

drawLi neLeft( int length )
Draw a horizontal line starting from the current position and going straight to the
left for the gven number of cells.The current position is changed to be at the left
end of the line.

nmoveRi ght( int d )
Move the current position d cells to the right.

nmoveLeft( int d )
Move the current positiod cells to the left.

nmoveUp( int d)
Move the current positiod cells up.

nmoveDown( int d )
Move the current positiod cells down.



Part (a). What is drawn when the following codeeeutes? (Usdhe grid to do the
drawing; assume that the current position starts in the top left corner of the grid.)

pi casso. dr awLi neDown( 7 );
pi casso. moveUp( 4 ); - I oz - 5 - .z . 1 o=
pi casso. drawLi neRight( 2 ); St
pi casso. moveUp( 3 ); S TITTTT-PETE- OO TV TP OO PUTY-SOOR- TR POOY:
pi casso. dr awLi neDown( 7 ); R
pi casso. noveRi ght ( 2 );
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pi casso. drawLi neRight( 2 );
pi casso. moveLeft( 1 ); ESTTT- SOVE SOVE SOVE SIVE SIVE SIE STR SUOR SOOF PIOF:
pi casso. drawLi neUp( 7 ); L -
pi casso. novelLeft( 1 );
pi casso. drawli neRight( 2 );

Part (b). Divide into groups of te. Eachgroup choose one of the pictures shownwelo
and write Jaa code that would makpicasso draw the picture. Assume that the current
position starts in the top left corner of the grid. (The dotted lines are not part of the pic-
tures; thg just shav you the cells in the grids.)




Part (c). Now divide into three groups, each using one laptop. In the gridvbelaw

your own picture and then writev@acde for just a small part of your dvang. Enterthe

code on the laptop and run the program to see the result. Once you get a part of your
drawing working, do another part, then another and another untivgampleted the
program for your dnaing. Thisis calledincremental development.
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For discussion:
1. Whatdoes this xercise reveal about the da language?

2.  Whatother Artist methods would hse nmade it easier to dvathe pictures in &t
(b)?

3. For Part (a), you traced out by hand what a piece of code would do. Does this seem
like it might be useful when you write\daprograms? Wi or why not?

4. Isthere only one right answer foraR (b)? What makes one answer better than
another?

5. Mostprogramming languages, includingvdalet you writeloops. For example, in
Java you can essentially say “repeat the fallog commands times”. Canary of
the code for the pictures in part (b) be simplified by using loops?

6. Why do you thinkincremental development, like you used in Part (c), might be use-
ful when you write Jea programs?



Exercise 3: Twisted Words (Algorithms)

For this eercise, we’ll combine the idea afgorithms from the jelly-sandwich»eercise,
and the idea of writing simple\lmde, like in the picasso exeacise.

This time, instead of aAr t i st calledpi casso, we’ll assume that we ka sSmething
calledwor d, which represents an Englistovd. Thewor d has operations that rearrange
the letters in the wrd and an operation that prints therd. Mostof the operations &

one or tw integer arguments that specippsitions in the word. Becausdava @nd mawg

other modern programming languages) starts counting from zero, we’ll do that for the
positions, too.For example, ifwor d representCANDY, we'll say that the lette€C is in
position zero, the lettekis in position one, and so on.

Below are descriptions of the operations.

nmoveToFront ( int pos )
Move the 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.

print( )
Print the word.

Part (a). Below are some eamples. Ineach case, the letter or letters that will bevedo
are shown in bold in the first columiVork with a partner to write the results in the third
column, then compare your answers with another pair.

Originalwor d Java mode wor d after the codexecutes
POST wor d. noveToFront (2)

STOP wor d. mroveToEnd( 0)

TOPS wor d. swap(0, 2)



Nothing on this page!



Part (b).

Remember that an algorithm is a clesep-by-step description of hwoto perform a task.
Below is an dgorithm that does something to a word.

Step 1: Letj be 0 and lek be the number of letters in the word..

Step 2: while { < k) repeat the following te sub-steps.

Sub-step (i): wor d. swap(j, k)
Sub-step (ii): Letj bej + 1 and letk bek — 1.

Step 3: wor d. print()

What is the result ofxecuting this algorithm ifaor d is initially PUPI LS?

What ifwor d were initially HELLO?

Tracing an algorithm on a specifiganple can help us figure out what the algorithm
does in general. What does the algorithmvabd in general?

Part (c).
Now assume we only ha thenoveToFr ont method. Writean algorithm that has the
same effect on the word as the algorithregigbove.

If you finish earlytry it again assuming that you onlyMeathe noveToEnd method.



Exercise 4: Age and Shake (L ogical 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 in a building.yTéhen’t have anything to
do at the moment, so one says to the ottiey guessing the ages of my three chil-
dren. I'll give you a hint - the product of their agesis 72.” The other mathematician
says, That's not enough information. Tell me more.” The first mathematician says,
“Their ages add to be the number of this building.” The other mathematician goes
outside, looks at theulding numbeycomes back, and says[Hat still isn't enough
information. Tell me more.” The mathematician saydyly youngest child’'s name is
Anne.”

Problem: What are the ages of the children?

2. Hov mary handshakes?
A woman and her partner attend a party with four other couesne people
shale hands with other people. Of course, no one shakes thweithand or the hand
of the person thecame with. When the woman asks the other (9) people present
how mary different peoples hands thg shook the al gavea dfferent answer.

Problem: How mary different peoples hands did the womasipartner shake?



