COSE12¢e
ComputersCreatvity:

IDECISIONS and Lo ops

Dr. Ramon Lawrence

University of Britisih Columbia Okanagamn
ramon.lawrence@ube.ca



COSC 123 - Dr. Ramon Lawrence

Key Points

1) The I£/Else statement is used to make decisions.

2) A decision requires a condition that consists of relational
operators and Boolean functions.

3) A set of statements can be executed multiple times using
While and Loop Statements.
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The If/Else Statement

Decisions are used to allow the program to perform different
actions in certain conditions.

To make a decision we must do two things:
1) Determine the condition in which to make the decision.
2) Tell the computer what to do if the condition is true or false.

Example:

122| neignt = 1

If height — > 1 <+<— Condition to check: True or False?
Wait 2 seconds <+<— Do this if condition is true.

Else
Wait 3 seconds <+— Do this if condition is false.

Wait 1 second <— Do statement after if in either case.
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Example If/Else Statement
Left or Right?

Wait 0.5 seconds

bikeKid move forward 2 meters styfe = abruptly

[ Turn left 50% of the time and right 50% of the time

Condition =

choose true 0.5 (50%) of the time

| Go right

bikeHKid turn right 0.25 revolutions style = abruptly more...

Go right
statements

bikekid say Right! Mmore...

Else

[ Go left

bikekid turn left 0.25 revolutions styfe = abruptly More...

Go left
statements

bikeKid say Left! MOore...

bikeKid move forward 5 meters style = abruptly duration =5 seconds more...

duration = 2 seconds more...
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Demonstration Exercise
Decisions

Use intersection. a2w.

Tasks:
Play the animation.
Modify so that the biker turns left 90% of the time.

Modify so that the bike turn is smoother by moving forward and
turning right at the same time.

Modify so that the biker plays says "Hello" regardless of which
direction turned.
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Nested If/Else Statements
More Than Two Possibilities

- Wait 0.5 seconds
hikeRid move Forward 2 meters siyie = abrupthy duration =2 seconds maore...

/i Turn left 30% of the time and right 30% of the time and straight 40%

I choose true 0.3 (30%) of the time
/' Go right
hikeKid turn right 0.25 revalutions shyie = abrupthy mMore...
hikeRid say Right! more...

Else

I choose true 0.3 (30%) of the time
S Go left

hikeKid turn left 0.25 revolutions styie = abrupthy more...

N eSte d If - hikeKid say Left! more...
statement Else

/' Go straight

hikeKid say Straight! mOore...

hikeKid move Forward a meters shyfe = abrupthy duration =5 seconds maore... P age 6
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Demonstration Exercise
Nested Decisions

Use intersection2. a2w.

Tasks:

Play the animation.

Modify so that if the bike goes left he says "whoo hoo" while at
the same time spinning around once.

Modify so that there is a 50% of turning back around if the
decision was to go straight.

Add comments to say what each block of code in your if/else
statements does.
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Relational Operators

Relational operators are used to compare numeric data.:

> - Greater than

p— - Greater than or equal
< - Less than

<= - Less than or equal
== - Equal

= - Not equal

Page 8



COSC 123 - Dr. Ramon Lawrence

The Logical Operators

Operators:

both X and VY -true if X and Y are true, false otherwise
not X - true If X Is false

either Xor VY - true If either X or Y or both are true
Examples:

- not (This is COSC 123)
- both (This is COSC 123) AND (My name is Joe Smith)
- either (This is COSC 123) OR (My name is Joe Smith)
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Decisions

Question: What is the result of this code if:
turnLeft = true ; goUp = false ; numTurns =5 ; distanceUp = 7

dragon.decide |_E_|turnLEft, |E| golp , |E| numTurns , |E| distancelp create new parameter

T . N ) _
Na varables create new variable
if turnLeft
dragon turn left numTurns revolutions more...

Else

dragon move Lup distancelUp meters more...

dragon move down distancelp meters more...

A) The dragon goes up 7 meters then down 7 meters.
B) The dragon turns around 5 times.

C) The dragon turns around 5 times and then down 7 metsarlge. 10
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Relational Operators

Question: True or false: a is true and b is false.
What iIs both a and b?

A) true

B) false
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Relational Operators (2)

Question: True or false: a is true and b is false.
What Is either a or b?

A) true

B) false
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Decision Exercises

Exercise #1: Turning Boat - Create a water world with a boat.

Make the boat turn one half turn to the right if a random number
between 1 and 100 is even otherwise one half turn to the left if

the random number is odd.
All your code can be in the my first method.

Exercise #2: Turning Zamboni - Create a world with a zamboni.
Create a method called turn for the zamboni that has a
parameter called num.

In the turn method, decide if num is between 50 and 100
Inclusive. Ifitis, turn the zamboni around.

Test your code with four method calls in my first method with the
values 75, 50, 25, 150. Go forward 10 meters before each call.
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Repetition using Loops

A loop allows the programmer to repeat statements.

There are two loops in Alice:
the while statement
the Loop statement
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The while Statement
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A While statement executes the statements it contains as long

as Its condition remains true.

The condition is checked at the start of the loop and at the start

of every loop iteration.

An infinite loop Is a loop whose condition never becomes false,

and the loop never ends.
Example:

f=i- 1

While i~ €=5
dragon move up 5 meters more...
dragon turn left 1 revalution maore...

dragon mowve down 5 meters more...

i set value to (i~ +1 ) more...

create new variahle
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Demonstration Exercise
While Loop

Use Collision.a2w.

Tasks:
Play the animation.
Modify so that the vehicles and camera move twice as fast.
Modify so that when trucks collide the cement truck says ouch!.

Modify so that the cement truck's wheel breaks loose and
continues to roll down the street.
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The Loop Statement

The Loop statement allows you to control the exact number of
repetitions.

The Loop statement uses a condition that tests the value of an
Integer counter variable and stops when its value reaches a
specified end value.

Loop |_123_| index from 0 = upto (but not including) 10 times = | incrementing by 1 show simple version

print index
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Demonstration Exercise
Decisions

Use SpeedingCar. a2w.

Tasks:
Play the animation.

Modify so that the it calculates the total distance the car travels
during its trip. Print out the result when the car comes to a
stop.

Modify so that the distance is updated while the car is moving.
Display the result as a 3D text object in the window.

Modify so that the speed is also continuously updated.
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While Statement

Question: How many times does this While statement
execute?

a3 1

create new variable
While =<5
dragon move up 5 meters more...

i set value to (i +1 ) more...

A) O
B) 3
C) 4
D)5

E) 6
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While Statement (2)

Question: How many times does this While statement
execute?

a3 - 1

create new variable
While - <=4

dragon move up — 5meters ©—  more...

A) O
B) 3
C)4
D)5
E) infinite
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While Statement and Decisions

Question: How far off the ground is the dragon?

|_123_|i =1 create new variable

While - <=4
If IEEERemainder of i /2

dragon maove Lup 4 meters more...

Else

dragon move down 2 meters more...

increment i by 1 more...

A) -2 B) 0 C) 2 D) 4 E) 8
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While Statement and Decisions (2)

Question: How far off the ground is the dragon?

h23]j|= 1 create new variable

While 1= <=4
If either = =1 or I , or both

dragon move Lup i meters Mmore...

Else

dragon move down | meters more...

increment | by 1 more...

A) -10 B) 0 C) 2 D) 4 E) 10
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Loop Statement

Question: How many times does this loop execute?

Loop |E| index from 0 up to (but not including) 10 times incrementing by 1

dragon move up 1 meter more...

A)O
B)9

C) 10

D) 11

E) infinite
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Loop Statement (2)

Question: How many times does this loop execute?

Loop |E| index from 0 up to (but not including) 10 times incrementing by 2

dragon move up 1 meter more...

A)O

B) 4

C)5

D) 10

E) infinite
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Exercises
Decisions and Loops

Exercise #1:. Counting - Create a world with a 3D text object
that counts from 1 to 10. Then counts down from 10 to 1.

Exercise #2: Jumping - Create a world where four characters
perform jumps in unison five times. Each time give one of the
characters a 30% chance to replace a jump with a full turn.

Exercise #3: Bouncing Ball - Create a world where a ball rolls
off a table, bounces on the ground, and comes to rest.
Decrease the height of the bounce by half each time. Move the
ball away from the table slightly each bounce. Stop when the
bounce height is small.
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Conclusion

Decisions using the I£/Else statement allow for controlling
the flow of a program and decide when to execute certain
statements.

Repetition of a block of statements can be done using:

While statement that executes statements until its condition Is
false

Loop Statement that executes statements a specific number of
times

An infinite loop Is a loop whose condition never becomes false
(the loop never ends).

Decisions using I£/Else statements and repetition using
While/Loop statements can be nested. Page 26
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Objectives

Key terms: decision, loop, condition

Alice skills:
Making decisions with If/Else.
Conditions: relational operators and Boolean (logical) operators.
Nested I£/Else decisions.
Repetition using the while statement.
Repetition using the Loop statement.
Nested repetition statements.
Using 3D Text boxes.
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