CompSci 94
Chap 6 Sec 2
Sep 26, 2013
?
Prof. Susan Rodger A %ﬁ«
o

“All your troubles are due to those ‘ifs’,
declared the Wizard. If you were not a
Flutterbudget you wouldn’t worry.”

- The Emerald City of Oz by Frank Baum
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Announcements

* Review for test next time.

— Hand out Test 1 from last two semesters
 Should try it before next class

— Old Quizzes are available on Sakai
— Study classwork and lecture notes
— Assignment 3 due today
 Prof. Rodger is out of town next week
— will answer questions on Piazza
— Today — Chap 6, Sec 2
— Execution control — if/else & Boolean functions
— Relational operators
— Logical Operators

Thinking - More Advanced Worlds

* How do you build animations like
simulations and video games?

* Need to write code that involves decisions

» Example car-race simulation
— If the car stays on the road the score increases

— If the car goes off the road into the stands, the
car crashes

— If the driver gets the car over the finish line, the
time is posted and the driver wins!

Logical Expressions

e Decision is made based on current conditions.

 Condition is checked in a logical expression
that evaluates to true or false (Boolean) value.

— CAr ON 1080  ————p  true
— car over finish ling =—————— fg|se




If/Else
What this tutorial shows

e In Alice, a
L logical
N expression Is » You’ve used built-in functions. Now you
e d,h\ fle ggi?ji?isotr??n an will write your own functions.
\i“/ If/Else control
Do s Do structure « NOTES: Not all objects can change color.
el ongog |+ Decisions (using The chicken and snowman can change
e If/Else) are used T 9
5 in color, which is why we use them. The
Pt — Functions bunny cannot change color, the object was
~ Methods just designed that way.
Parts — Build this world with me Part 1: Start Alice world with sand
o Part 1: Create a “world” function that returns and add in
the shorter of two objects — make it a world hick b di
function because it uses two different objects CNICKEN, showman, bunny, and Jo€y

 Part 2: Create a “world” function that returns
the shorter of three objects — make it a world
function because it uses three different objects

e Part 3: Create a chicken function that returns a

&
color (cycling through 4 colors) and use the _ r v

function to change the color of the chicken




Create World function
“ObjectThatlsShorter” —

5' select Type as Object

Em &) New Function
f?fﬁcamera Name: |uhiemThatIsShurter |
(R iight
5rzagmu“d Type: ) Number
:E Boolean
[ bunny o

[ chicken S A

1 Other... |Color
world's details

Irprl:nperties rmethuds rfunl:.ﬁuns [makea |List ~

create new function |@@— OK Cancel 9

The new function appears —
notice the “Obj” — means this function
returns an object

@ world.my first method wnrld.nbjectThatlsShurter

world.objectThatlsShorter Vo paramelers

10

What this function will do

A function computes an answer and returns the
answer.

 The function ObjectThatlsShorter will
compare the chicken and the snowman in
height and the answer is the one that is shorter.
The function returns the shorter object.

« Since the function type is “object” the function
must return an “object”
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What is the question we will ask?

» Has to do with chicken’s height and snowman’s
height

o If
then we know the answer, so return the answer
Otherwise (else)
we also know the answer, return the answer
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First make a decision (ask a
question) - Drag up if/else
@ world.my first method o] world.objectThatisShorter

Next drag over and drop in
Chicken’s height

world.objectThatisShorter Mo parametars create n
chicken's details E"r true

Mo varighlos create Irnru-?enies rmethnds rfuncﬁons |_ 555 - NDI‘."II.I'II'Q
- - chicken distance behind i
|E||f true = size . Else
=l (Do Nothing - chicken 's width (Do Nothing
g  chicken 's height
2 E;SE  cricicen IR  Return <None=
o [Do Mothing 4 '

J Return <Hone:> Why can’t you drop chicken’s
B height on the true? 14

“IfElse Loop ~While ~Forallinorder = print |/  Return

Compare chicken and snowman’s heights
— from world functions, drag over the
“a<b” into the “true” and enter 1’s

Using a Relational Operator

World's details

- Use j[he < S rnetions L world’s details @ world. my first method
relational operator s [methods [func
from the World’s TalBb)] s equalto RIOREries | Memnods Junclions | 1 world.objectThatlsShorter
cry - . math
bU||t-|n funCtlonS al=h is not equa| to a B2 b No variablas
to compare the : .
! ca=h is greater than “al=h

two heights - A9k Eif g 1+ %1
ca==h is greater than or equal to i
= AL ~ (Do Nothing
~a<h is less than a»=h Else
al<=h is less than or equal tg a=h (Do Mathing 16




Now click on Chicken, then functions,
and drag “Chicken’s height” over twice

~_

Chicken's details A

!pmpenies I methods Ifunctions
size

© Chicken s width

@ world.my first method world.objectThatlsShorter -

world.objectThatisShorter Noparameters

Novariables

* Chicken s height — = —
CEliE @ subject =Chicken — s height < ' subject=Chicken — ‘s height

© Chicken 's depth

Click on the second “Chicken” and change to
“snowman”

E||f suiject=Chicken — 's height — = subject =snowman — 's height

(Do Nothing 17

Compute the answer

« If the chicken’s height is less than the
snowman’s height, then we know the answer is
the Chicken. The “answer” is put in the line after
the “if” and before the “else” (see the next slide)

 To return the answer, drag up “Return” from the
bottom of the window (see the next slide)
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Drag up “return” and select Chicken

@ world my first method obi| world.objectThatisShorter

world.objectThatisShorter No parameters | create new parameter |

Novatiables | create new variahle |

[ subject=Chicken — 'sheight — < subject=snowman — 's height

~ Return Chicken

S (Do Nothing \ :‘

4|EEE [ N | [

d

“IfiElse “Loop | While | Forallinorder ~print | || | Return
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If Chicken is taller than snowman

» Then the answer (or shortest object) is
snowman

o After the “else” return snowman

world.objectThatlsShorter fo parameters

| create new parame

No vatiables | create new variahl

[Eif | subject=Chicken — 'sheight — < subject=snowman — 's height

Return Chicken

Else
“ Return snowman €

20




Notes on Functions

* Note in previous example that the answer is
either the “chicken” or the “snowman”, but
not both. Only one of the two is returned.

* When a function executes*“return,” you
leave a function and do not execute any
more code in the function

A function must always return an “answer”
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world.my first method

Now try out the function, use it where
there is an object.
In myFirstMethod, put this code...

world.my first method No parameters

No wariabies

Chicken say |am shorter! more...
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Replace “chicken’” with new function —
In World Functions, drag over the
function “objectThatlsShorter” (that

X/ returns an gbject) over Chicken.

world's details v

fprnper‘[ies rmethods functions

" objectThatlsShorter [oi world object

L
| create new function ]\

—| hoolean logic
“not a

_  world.objectThatlsShorter — say I'm shorter!

hoth a and b

objectThatIsShorter can be used in place of any
object. 2

Click Play

* Only the Chicken and snowman’s height are
compared and the one that is shorter (the
chicken) says “I’m shorter!”

» Does your function really work? Resize the
chicken so it is larger than the snowman and
then play again. This time the snowman
should say “I’m shorter!”
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Adding Flexibility

We wrote the function to compare the
chicken and snowman’s heights.

For Example, notice that with the “move”
command, it is flexible in that you get to
pick the direction and the distance to move.

To make this function more flexible, we
will add two parameters (choices, so you
can pick the two objects to compare).
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Click on “create new parameter”

world.ohjectThatlsShorter No paramesters

Nowvarables

\

| create new parameter

| create new variable

E||f subject = Chicken

Return Chicken

Else

“ Return snowman

's height

< - subject=snowman — 's height

Y

%

lal

Enter the name “objectl” and select
type “Object”

i) Create New Parameter

Hame: ohject1

Type: ) Number
_’ Boolean
@ Object
) Other...

[ Imakea [List |+

0K Cancel 27

Add another parameter named
“object2” of type “Object”

{&] Create New Parameter

Hame:

Type:

X

object?|

_) Numhber
_’ Boolean
) Object
_ Other...

[ | make a

List

OK

Cancel

28




Click and drag “objectl” over both
Chickens

I @ warld.my first methad |lworld.objectThatIsShorter-

world.objectThatlsShorter ohject1 ohject2 | create new parameter |

Novarables | create new variahle |

E||f subject = Chicke ‘sheight — = subject = snowman — s height
Return Chicken

. Hse
© . Return snowrman

“ Return <Mone>
' 29

Click and drag object2 on top of
both of the snowman’s

world.objectThatisShorter object1 , ohject? | create new parameter

Novariables create hew variable

=i subject=object! — 's heig < | subject=snowman — 's height
~ Return object

¢ Else
“ Return snowman

“ Return <Hone> o

Now let’s Test the method
» Back in myfirstmethod, note that now you
have to choose two objects to compare in the
function objectThatlsShorter.
 Select two animals and Play.
» Then select two different animals and play
again

world.my first method No parameters
Mo wariables

~ world.objectThatisShorter object? =<None> — object? = <Hone> say I'm

31

Resize objects to make some taller,
and click Play again

32




Part 2: Using Boolean Logic

» Suppose we want the shorter of three objects.

» How do we find the shorter of the Chicken, the
joey and the bunny?

33

Logical Operators

\|[Broperties [methods [functions|

World's details

» Use Boolean logic
operators to check

create new function more than one
{|=] boolean logic condition
not a
~both a and b

“either a or b ,or both
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What do we ask?

o If the chicken is shorter than the bunny
AND the chicken is shorter than the joey
then do we know which of the three is the

shortest?

» Note: Both must be true for the whole
statement to be true!
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Create another World function
called objectThatlsShorterOf3

» Return value should be type Object
» Drag up an if statement

m world.objectThatlsShorterOf3

world.objectThatlsShorterOf3 Vo parametors

No varabies

Ellf true
(Do Nathing

. Hse
o (Do Nothing

~ Return <None> 3%




1) Drag over shorter than, 2)
select logic, 3) select “and” true

Put In the second case over the

2) 3) true
) R
propeties | . /
chicken [EMBIMGVIETT « — chicken is shorter than bunny “ / IE‘[f both chicken is shorter than bunny and chicken is shorter than joey
“ chicken is wider than o3 : =
- (1 true “ Return chicken
i chicken is shorter ffi El false e
~ chicken istaller than — (€ logic » | chicken is shorter than eI © . (Dowothing
spatial relation J 5 chicken is shorter than bun :
o nyor F
“ rhirkan | i tn tha laft 4 “ Return_<Non 2=
Result is:
hoth chicken is shorter than bunny and true
- (Do Wothing
- Else 37 38
(Do Nothing
. Complete the function
Another way to get the AND in: e Tworld cbjectThatisShorterors
world.objectThatisShorterOf3 Mo parameters create nev
 Could drag the AND over the true and then S Coewen
creaie ne
fill in both parts —
§§§E||f §§§ both  chicken is shorter than bunny and - chicken is shorter than joey
e = Return chicken
World's details  fise
rpj, -UF* é, IfﬁES r m %‘Ihﬂtﬂﬁrfun Hiniis |_ Kn.clvw chicken is not the shortest
: “Ef - bunny — is shorter than joey
create new function| * Return bunny
“both true — and true
lI=/ boolean logic EEEE||f Eise
| hat a g o Wothing Return joey
= © Else
;:hoth- a jand b (Do Mothing _ Return <None>
“either a or b ,or both 2

e Can that last Return <None> be executed? *




Add in three object parameters
o world.objectThatisshorterors [T

world.objectThatlsShorterOf3 animal1 |, animal2 , . animal3 create new paramete
Mo variables create new variable

Ef | both - animal1 — | isshorter than animal2 and | animall — isshorter than animal3

~ Return animal1

Else

: | // Know chicken is not the shortest

If animal2 is shorter than animal3
* Return animal2

Else

* Return animal3

“ Return <None>
: 41

Test out the function

E;Eworld.ohjectThatlsShorter object? =chicken object? = snowman say I'm shorter! more...

E;Eworld.ohjectThatIsShorterOfS animal1 =bunny — amimal2 =joey — animal3 = chicken say I'mthe shortest of 3!
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Part 3. Change the color of the chicken
from “no color” to “blue” to “red” to

“green” and cycle through again

* In this part we want to have the chicken cycle
through a set of colors from white(no color) to
blue to red to green to white, etc.

» We will write a function to check what the
current color of the chicken is and from that
compute what the next color in the cycle
should be.

» The function only is about the chicken so it
should be a chicken function 43

Create Chicken Function “changeColor”
Click on Chicken, then functions, then
“create new function”, type

eColor” as name, and type “Color”
:: {£] New Function X -~

“chang

| Name: |[:hangeCqur

Tvpe: 7 Number

‘Boolean ML, =
e ( Object String et
i ——> @ Other.. StrifColor
o —TextureMap 7
E [ make>0ud
= Pose B

cJPosition 24
Orientation

=
|




The new function appears —
notice the color wheel —
this function returns a new color

P

hicken.changeColor
O warld. oy first method

world objectThatisShorter

Chicken.changeColor Vo parameters cre:
Mo variables -
(Do Nothing
Return
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Returning new Chicken color - Idea

 |f the chicken color is “no color” then we
want to return the new color “blue”

» Else, if the chicken color is “blue”, then we
want to return the new color “red”

* Else, if the chicken color is “red”, then we
want to return the new color “green”

* Else if the chicken color is “green”, then we
want to return the new color “no color”
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First Drag up the if/else. Then select
“Chicken”, “properties”. Then drag over
the color property into “true” and select

“Chicken.color == no color”
1 |T @ world.ry first rmethod

Chicken’s details | chicken.changeColor Noj

| Novariables

:'_Ipruperties methods | functions

create new variahle

I__I If o true

(Do Nothing

capture pose
B © Else
© [DoNothing 7

ccolor’=

The “no color” when dropped looks
like white. Now drag up “return”,
drop in after the if, and select “Blue”

Chicken.changeColor Noparameters

Mo variables

= Chicken = . color ==

(Do Mathing

Else \

(Do Nothing
Return

-

IfiElse Loop :While - Forallinorder : print i1 Return

48




Chicken.changeColor No parametars

No varlabiss

=l Chicken = . color ==

Retur

Else
=Iff  true

(Do Mothing

Else

(Do Mothing

Return

Under the
“else” part,
drag in
another
if/else, and
repeat the
second if
(if the color
Is blue,
return red)

Resulting In:
r (@ world my first mathod Chicken.changeColor’_

Chicken.changeColor Noparameters

No wariables

|:||f Chicken — .color — ——

“: Return

Else

Chicken — .color — ——

i Flse
- [Do Nothing

- Return 50

Now continue with two more colors

e If the chicken color is red, return

green

e Else, return “no color”
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Chicken.changeColor Mo parameters

Novariables

Here iS the = Chicken . color ==
flnal COde. . Re‘turn
with three =

“ry =l Chicken = . color ==
nested if’s —

Else
=l Chicken — |.color — =
Return

Else

Return
52




Now let’s use this new function
to change the color of the chicken

 In myFirstMethod, drag over the chicken’s

color property and set it to red
levi] world .objectThatlsShorterOf3 |

world.my first method Noparametars

chicken's details

prroperties rmethods rfunctinns |

| create new variahle | Novariabias

capture pose

Ol PT—
“opacity|= 1 (100%)

~ world.objectThatisShorter object1 = chi

_ world.objectThatlsShorter0f3 animal1 -

_: chicken set color to more...
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Now use the changeColor function

» Click on “Chicken” then “function” tab and
drag the new function and drop it over the
color red

chicken's details

~ world.objectThatisShorter object? =chicken —  obji

IPnethuds rfunc:ﬁons |
properties |l world.objectThatisShorterof3 animalt =bunny — a

“changeColor

| Araata nass funetiae I

 chicken —  set color to ;:gichicken.changeCnlnr
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Have It repeat using loop
» Drag up the “loop” tab and select 10

_ chicken — set color to  chicken.changeColor

“[FlLoop 10times — times show complicated

L0 ND?."?\

“Doinorder ‘Dotogether [KElse Loop While -
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Then move the set color to inside
the loop and Play!

EEwnrld.uhjectThatlsShnrter object? =chicken —  object? = snowman

* world.objectThatlsShorterOf3 animal1 =bunny — animal2 =joey —  anir

iiiElLuup 10 times times | show complicated version I

chicken — set color to  chicken.changeColor — more...
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Watch the chicken change colors

Check
GEI true -
ifo | EHse
Where do you get the if? e

Do you have to fill all the parts of the if?
Where do you find the relational operators?
Where do you find the logical operators?

What are the differences between a method
and a function? 5

Random Numbers

 Skip, We will cover this later
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Classwork today
Write functions andl thods with if/else
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