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Mandatory: Chapter 5 - Section 5.5

Jalal’s resources:

“How to” movies and example programs

available at:
http://pages.cpsc.ucalgary.ca/~kawash/peeking/alice-how-to.html

JT's resources:

www.cpsc.ucalgary.ca/~tamj/203/extras/alice
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To simulate the possibility of different
events occurring as a program is a run a
random number function can be
employed.
Typically the function generates a number
within a certain range:

1 - 2 (coin flip)

1 - 6 (normal die roll)

1 - 100 (percentage)

Etc.
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Example 9: random numbers

It can be invoked by the random
function of class ‘World’

The only values :
generate: 1, 2,3,4,5,6 ::Tﬂh aland b

er
(no real numbers) = math
ca==h
‘al=b
result set value to frandum number miggmum =1 maamum =7 integerOnly =true more... ‘azh
- ‘a

“ DiceMan — say - result — as a strin, more...

Inclusive Exclusive
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If-Else Statements

Alice makes decisions

At the end of this section, you will be
able to:

1. Understand conditional execution

2. Understand and use the Alice if/else
statement

3. Use functions as arguments to
other methods

4. Use conditional structures in
flowcharts

— -
; -
- e - Nl W
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Frequently this is needed when the program
must react to user input or the actions of the
user.

3 New... cui+ |
= open... e New: series of instructions
Close
al Save Cirl45 ) . .
Save As... Open: series of instructions
{d| Save as Web Page...
Permission » Save: series of instructions
Package for CD...
Page Setup...
& Print Preview Etc.
=4 Print... Ctrl+P
Send To 3
— 1. \Desktop'programming
S 2 F:\excel question
- Exit
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It's the mechanism used in many programming
languages used to execute different instructions
when alternatives are faced.
At the branch (where the decision must be
made) a logical statement determines which
alternative occurs.
Another way of looking at it: a question is asked which
has a true or false answer.

The answer to the question determines which branch
executes.

The flowchart symbol used to represent a
branch/decision is a diamond.
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Is income

Is income
between $10K

*Nominal
-$20K?

income
deduction

+Eligible for
social
assistance Income tax = etc.
20%
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Programs need to make decisions
An ATM program must verify your
password to know how to proceed
This is called conditional Execution
The execution of a group of statements is
conditional on a Boolean condition

If the password is correct then

go to the next ste JT (new
El terminology): body

se is the part that

give an error messag executes only under

a certain condition
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Statement
before if

true

Test
if
condition

\ 4

Statement P

false

after if
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SOUNE  COW.MODO (L:U1.D07) | MOTE...

IfElse | ‘Loop | While

I monkey is above stopSign

say HaHaHa! duration =3 seconds

“For allin order | For all together

more...

more...

monkey = moveto oasis — more..
JT:9f ) “'monkey.screech
body - monkey
Else
~ monkey — moveto ghosthag
. & ) =
JT: ‘else ' monkey.seizure
bOdy - ghost say HaHaHa! — dwation =3 seconds
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Wait | - print

mMore...

more...

2
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Ghost says “"Monkey, to get to the oasis, you must
jump higher than the stop sign; otherwise, you will
( be my dinner”

Monkey says “"Deal, watch this
Mr. ghost”

!

Monkey Jumps a
random height

Monkey
Height>
Stop sign?

true false

; Monkey flies to Ghost captures
oasis monkey
Monkey laughs Ghost laughs

»
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ghost say Monkey, To get to the oasis, you must jump higher than the stop sigr
monkey say Deal, watch this Mr. ghost! aquration =3 seconds more...
“monkey.monkeyJump

monkey move up random number ayninnen =0.1 maxdm =4 n

§§§ random number ryninnen =0.1 maodgrunn =4 mOre...

Returns a random number between 0.1 and 4
value substituted for distance parameter of move
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E|tr monkey is above stopSign more...

Returns a Boolean value
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If you want the program to react when the logical
statement evaluates to true (the answer to the question is
true).

Hole wider
Than
Penguin?

TRUE FALSE

Penguin falls into the hole

|—> (Rest of the program)

Just use the 'if’ and leave the ‘else’ portion empty.
%E‘If # circle is wider than penguin

penguin move down 5 meters more...
' e “———_ Indented part after the ‘if’: what
. (DoNething executes if the statement is true
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You want the program to do something when the logical
statement evaluates to true and something different when
the statement evaluates to false.

’ Penguin falls into the hole ‘

\—' (Rest of the

program)
Add instructions for both the ‘if’ and the ‘else’ portion of the
instruction.

[=lif o circle is wider than penguin

penguin move down 5 meters more...
. FEise

— + penguin say Wow that was close more...
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Are used in conjunction with logical statements
and relate or compare things.
The comparison will result in a true or false

result.

E.g., temperature is above freezing (greater than zero).

Accessing the logical operators in Alice.
Look under the functions of the ‘world” object.

world's details
(eraperies [ et Jamcions

[l boolean logic
“not a

“both a and b
‘either a or b ,orboth

[ math
‘a=b

~azh
~

= “a>=b
- o
‘as<=b
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— to

Desired Operator (Alice) |Example
comparison

Equallty == =0 age =0
Not equal to I= B e o
(inequality)

Greater than > B fage- W1
Greater than, >= By fae-Bw
equal to

Less than < =N P )
Less than, equal |<=

E“f Cage — <= 65
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If a number of questions must by asked by a program and
the answer to one question has no impact on the answer to
the other questions.

That means that all questions will be asked regardless of
whether any questions answered true or false.

Do something

Do something

- Rest of
s program
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If a number of questions must by asked by a program and
the answer to one question has no impact on the answer to
the other questions.

That means that all questions will be asked regardless of
whether any questions answered true or false.

Do something

Always ask second

question
Do something
- Rest of
. program
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Example 10:
multiple
successive
branches

favouriteColorRed set value to ask user for yes or no guestion =Is your favorite color red? more...

SElif  favouriteColorRed

= camel set color to more...
: FElse

(Do Nothing

First Boolean
question: Always
asked

age set value to ~ askuser for a number guestion =How old are you? more...

i age~ > 30

:=IDo together
: camel resize 2  more.. Second Boolean
©z camel move up 1 meter more...

guestion: Not
indented, always
asked
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Sometimes the answer to one question
will determine whether or not other
questions will be asked.
The answer to one question (true or false) has
an effect on whether another question is asked.

The asking of the second question is dependent
on the answer to the first question.

(Alternatively: the second question is nested
inside the first question).
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Do _ Do
something something
|, Restof |, Restof
L program program
Peeking into Computer Science © Jalal Kawash 2010
Answer to first ‘if’
determines
whether second ‘if’
N
FALSE executes ~ . TRUE
N
N
- -~ ~
FALSE
/ \
{
Do _ \ Do
something something

L, Rest of

program

i H

‘i
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Rest of
L,

program
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Multiple if/else statements can be used in
succession.

Example program 11: nested_branches

E: favouriteColorRed set value to :E: ask user for yes or no  guestion = Is your favorite color red?

Indented: executes

[Elf favouriteColorRed . [y
—— iffirst‘if is true
. camel set color to more...
Hse Also indented:
favoriteColorBlue set value to  ask userforyesorno guestion =Is your favorite color blue? — more... eXeCUtiOn iS

[Iif favoriteColorBlue / gfste‘nf? ent on the
1 I

“ camel - set color to more...

Else (Only ask about

camel set opacity to 0 {0%) more... |ndented tWice: ber |f user dOES
only executes if not indicate that
other cases red is the favorite)

answer false
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avouriteColorRed set value to  askuserforyes or no guestion =1s your favorite color red? more

If favouriteColorRed
“ camel set color to more...

favoriteColorBlue set value to ask user for yes orno guestion = Is your favorite color blue?

[=lif  favoriteColorBlue
camel set color to more...

Else

camel set opacity to 0 (0%) More...

Else
(Do Nothing
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Loops

Do it again

At the end of this section, you will be
able to:

Understand repetition structures
Use the loop statement
Use the while statement

Understand when to use a loop or a
while

5. Use loop structures in flowcharts

H W N PR

-

; - \ -
el Bl - O Wl W

Peeking into Computer Science © Jalal Kawash 2010

11/19/2012

15



A loop statement allows a group of
statements to be repeated for a number
of times

loop for 5 times

monkey.monkeyJump
monkey.move(up,1 meter)
monkey.move(down,1 meter)
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“Doin

- print

order| Do together| IfEIsk |“Loop ~Whijle | Forallinorder For alltogether| |- Wait

~ /l
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>:E]Loop 5times — times show complicated version

~monkey.monkeyJump

monkey ~ move up — 1meter — more...

monkey = move down 1 meter

Loop Statement in Alice
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more...

33

Start

| Loop 5 times I D

Monkey Jumps

v

Monkey moves up
1lm

Monkey moves down
1m

y
Stop

Loop in Flowcharts
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Loops are used to repeat a part of the
program (or potentially the entire
program itself).

They are similar to branches where a
logical statement is employed.

In the case of a loop if the logical
statement evaluates to true then a part of
the program will repeat (loop).

The repetition will continue until the
logical statement evaluates to false.
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Statement
before while

true false

while body

Statement

after while
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Starting
value

Example 11

Condition

“ count —  set value to 1 ore...

[=While Egécount =5

 trollhead.skullCap — say  count — asastring — more.. =

i troll.rightArm roll left 0.25 revolutions more...

for

555 troll say Me play bam! more... .
/ repeating

[=|Do together Loop ‘body’:
5?5 troll.rightArm roll right 0.5 revolutions MOre... o Instructions
ground — | think Ouch! — fontSize = ( count ~ * 8~ ) that are
repeated
- troll.rightArm roll left 0.25 revolutions more...
© increment count by 1 more... —
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START

count False

<= 57

True
I Troll counts, arm moves up I
v

| Arm moves down | | Ground cries

out |

—I Arm moves up, count = count + 1 I
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“[=1Do together
elicopter.heli blade

helicopter turntoface lifeBoat more...

helicopter move forward helicopter distance to lifeBoat.rowPerson.head -1

[=lwhile helicopter distance above lifeBoat more... = 0.5

* helicopter move down — 0.5 meters more...
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Example 12
. count set value to 1 more...
j roll say Me play big-little game! MOore...
While count — <= G
troll.head.skullCap say count —  as a string
" count— > 3
B If-Else
roll — | resize 0.5~ more.. branch is
part of the
body of
resize 2 maore... the loop

crement count by 1 more...
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