
Conditionals
Day 2



Agenda

1. Recap
2. Conditional Statements
3. Boolean Expressions

a. Booleans
b. Logical Operators
c. Relational Operators

4. More Conditionals
a. Else If
b. Not
c. Nested Statement

Presenter
Presentation Notes
Today we are going to learn conditionals. When we decompose a complex problem into smaller parts, we often find that different results may happen based on varying circumstances. Through this class, we are going to extract these yes/no questions and work on turning them into executable programs.  



RECAP

- Variables
- Functions
- Pseudocode
- setup() and draw()

Presenter
Presentation Notes
Yesterday we introduced the idea of creative coding and went through some building blocks of code. At this point, the student should be able to give examples of variables and functions and can create pseudocode based on the problem they would like to solve. 



RECAP

Variables

Functions

Processing 
IDE

Presenter
Presentation Notes
Recap the Processing sketchbook interface



Live Code: Using Variables

- Use color changer variables that paint bubbles with 
different colors

Presenter
Presentation Notes
See example code
Key things to be noted: declaring variables, assigning values to variables; a new system function random() is being used here; we also used the 4th variable of the function fill() which assigns an alpha to the ellipse we are drawing
Since we draw one ellipse every time when draw() is being executed, the student may also have the question of how fast this draw() function is being executed. Feel free to mention the frameRate() function here if needed.



Show us your code art.
● Team Labs https://borderless.teamlab.art/ko/
● The Green Eyl http://thegreeneyl.com/5670
● Munkowitz: https://gmunk.com/BOX
● http://ravenkwok.com
● http://www.coryarcangel.com/things-i-made/2003-001-totally-fucked
● http://dillonbaker.com/#/spectrum/
● http://ravenkwok.com/perspective-tracking-in-triple-screens-cave/
● https://www.youtube.com/watch?v=iV-hah6xs2A
● http://www.playmapscube.com/
● http://ravenkwok.com/build-the-cities/
● https://vimeo.com/237387292
● https://vimeo.com/121096680

https://borderless.teamlab.art/ko/
http://thegreeneyl.com/5670
https://gmunk.com/BOX
http://ravenkwok.com/
http://www.coryarcangel.com/things-i-made/2003-001-totally-fucked
http://dillonbaker.com/#/spectrum/
http://ravenkwok.com/perspective-tracking-in-triple-screens-cave/
https://www.youtube.com/watch?v=iV-hah6xs2A
http://www.playmapscube.com/
http://ravenkwok.com/build-the-cities/
https://vimeo.com/237387292


Show us your code art.
● https://www.youtube.com/watch?v=rn6gR1R0xUk
● https://www.openprocessing.org/sketch/453716
● https://interview.ueno.co/
● https://alimurtaza.net/Perceptive-Objects-MFA-Thesis

● https://frm.fm/a/refik_anadol/engram_special_edition_a
● http://designcollector.net/likes/melting-memories-by-refik-anadol

https://www.youtube.com/watch?v=rn6gR1R0xUk
https://www.openprocessing.org/sketch/453716
https://interview.ueno.co/
https://alimurtaza.net/Perceptive-Objects-MFA-Thesis
https://frm.fm/a/refik_anadol/engram_special_edition_ahttp:/designcollector.net/likes/melting-memories-by-refik-anadol
https://frm.fm/a/refik_anadol/engram_special_edition_ahttp:/designcollector.net/likes/melting-memories-by-refik-anadol


Conditionals

Presenter
Presentation Notes
Conditional is probably the most fundamental bits of code necessary for making interactive sketches



Conditionals as Grammar
of what can be said

Presenter
Presentation Notes
Conditional are probably the most fundamental bits of code necessary for making interactive sketches.



Presenter
Presentation Notes
Ask the students to give some examples that would include if/then



If I am hungry, then I will eat the food.

Presenter
Presentation Notes
We use them all the time in plain language 



If I am hungry, then I will eat the food.

Otherwise (else), I will not eat.



If I am hungry, then I will eat the food.

Otherwise, I will not eat.

Presenter
Presentation Notes
And in addition to those keywords, you will find two types of things: the condition to test.



If I am hungry, then I will eat the food.

Otherwise ("else"), I will not eat.

Presenter
Presentation Notes
...and the actions that will be taken if the condition is true. Often you will see a second statement, like above, that will specify the actions that will be taken if the condition is NOT true.



Conditionals lead to a 
flow chart 
representation.

Grammar of language

Presenter
Presentation Notes
Flow chart often used to graphically present algorithms.
Now our problem is my lamp doesn’t work and I want to fix it. First I’ll check does the lamp plugged in. if it doesn’t, plug in it.  If it does, check weather the bulb was burnt out. If the bulb was burnt out, then replace the bulb, otherwise buy a new lamp. 



Booleans

True or False

Presenter
Presentation Notes
For each of the conditions we are testing, we have to give true or false as an answer. If I say “My name is (a student’s name)”, it would be a false condition. 



Boolean Variables

bool ean i sHungr y = t r ue;

Presenter
Presentation Notes
We have mentioned this data type in the Day 1 class. A boolean variable is either true or false. 



i f  ( i sHungr y) {
/ /  “ I  wi l l  ea t  t he 

f ood”
}
el s e  {

/ /  “ I  wi l l  not  ea t ”
}

Presenter
Presentation Notes
Now let us look at the sentence “If I am hungry, then I will eat the food, otherwise, I will not eat” again.
The boolean expression and resulting instructions are contained within a block of code with this syntax and structure.




Logical Operators

Presenter
Presentation Notes
But what if we have multiple conditions to be tested? 



If I am thirsty and I feel hot, I will drink cold water.

Presenter
Presentation Notes
This statement has an and, which means that I will only drink cold water if BOTH of the conditions are true.



i f  ( i sThi r st y && i sHot ) {

/ /  i f  “ t hi r s t y ”  AND “ hot ”  a r e  bot h t r ue,  do t he f ol l owi ng:
/ /  “ I  wi l l  dr i nk  c ol d wa t er ”

}

i f  ( i sThi r st y && i sCol d) {

/ /  i f  “ t hi r s t y ”  AND “ c ol d”  a r e  bot h t r ue,  do t he f ol l owi ng:
/ /  “ I  wi l l  dr i nk  hot  t ea ”

}

/ /  Not e:  i f  one i s  t r ue a nd t he ot her  i s  f a l s e ,  t hen t he i f  s t a t ement  wi l l  not  
r un

Presenter
Presentation Notes
The double "&" sign is used to denote an AND condition



If I am tired or it is late, I will go to sleep.

Presenter
Presentation Notes
The "OR" condition means that if EITHER of the first conditions is true, the actions will be completed.



i f  ( i sTi r ed | |  i sLat e) {

/ /  i f  “ t i r ed”  i s  t r ue or “ l a t e”  i s  t r ue,  t hen do t he f ol l owi ng:
/ /  “ I  wi l l  go t o s l eep”

}

/ /  Not e:  i f  one i s  t r ue a nd t he ot her  i s  f a l s e ,  t hen t he i f  s t a t ement  wi l l  s t i l l  
r un

Presenter
Presentation Notes
The double "|" used here is located directly below the "delete" key on macs or the backspace key on PCs.
The vertical bar is called a "pipe," so || is called a "double pipe" (not that you will ever hear anyone say that).
Also, note that not all if statements need an "else" following them.



AND logic OR logic

Presenter
Presentation Notes
AND logic is like having two switches in the same circuit. While in the OR logic the switches are aligned in parallel.
Of course, you can put more than two switches in this electrical circuit.

Note that we have one more logic operator to learn at the end of this class (NOT !)



Relational Operators

Presenter
Presentation Notes
However, not all the conditions can be simply represented by boolean variables.



< “less than” if (x 
< 10) { //do something }
<= “less than or equal to” if (x >= 15) { //do 
something }
> “greater than” if (x > 3) { 
//do something }
>= “greater than or equal to” if (x >= 7) { //do 
something }
== “equal to” if (x 
== 18) { //do something }

Operator   Meaning Example

Presenter
Presentation Notes
Ask the students to give some examples of conditions in real life, like “if the temperature is greater than 75, I am going to turn on the air conditioner”, or the opposite.
You WILL find yourself using these comparison operators so take a minute to look at the syntax.



== vs. =



==
(Check equality)
Double equal sign compares 
two values and returns true 
if they are equal.

Asks a question

if (x == 10) {
// do this

}

"Is x equal to ten?"

=
(Assign)
Single equal sign sets a variable equal to a value.

Does not ask a question

x = 32;

"Set x equal to 32."

Presenter
Presentation Notes
A common confusion



if(x == 10){
if(x = 10){

// do this
// do this

}
}

CORRECT
INCORRECT

Presenter
Presentation Notes
The worst part is that if you use a single equal sign, processing will not give an error. This means your sketch will compile and it just won't run the way you want it to without giving you any feedback.



Exercise: Boolean Expressions

Is 2 equal to 2? ( 2 == 2 )
true

Is 5 less than 8? ( 5 < 8) true

Is 5 greater than 10? ( 5 >= 10)
false

- With a partner, write down questions that will serve as the condition of different 
results, and use logical operators or relational operators to rewrite these questions

Presenter
Presentation Notes
Encourage the student to use variables here



Show your pseudocode.
● crazy ass pseudocode
● self introduction.



BREAK!!!



i nt  gr ade = 86;

i f ( gr ade >= 90) {
/ /  “ Your  gr ade i s an A” ;

}  el se i f  ( gr ade >= 80)  {
/ /  “ Your  gr ade i s a B” ;

}  el se i f  ( gr ade >= 70)  {
/ /  “ Your  gr ade i s a C” ;

}  el se i f  ( gr ade >= 60)  {
/ /  “ Your  gr ade i s a D” ;

}  el se {
/ /  “ Fai l ” ;

}

Else If

Presenter
Presentation Notes
There may be times when you want to have multiple conditions to perform multiple actions. In these cases, you can use as many if/else combinations as you like. Note that immediately after "else" is an "if" with a new condition, except for the last one.

Can anyone tell me what the result of this pseudo code will be? Note the use of ">=" since we want to make sure the grade of 80 will be a B. Without it, an 80 would yield a C.

int grade = 86;

if(grade >= 90){
  println("Your grade is an A");
} else if(grade >= 80){
  println("Your grade is a B");
} else if (grade >= 70){
  println("Your grade is a C");
} else if (grade >= 60){
  println("Your grade is a D");
} else{
  println("Fail");
}




i nt  gr ade = 86;

i f ( gr ade >= 60) {
/ /  “ Your  gr ade i s an D” ;

}  el se i f  ( gr ade > 70)  {
/ /  “ Your  gr ade i s a C” ;

}  el se i f  ( gr ade > 80)  {
/ /  “ Your  gr ade i s a B” ;

}  el se i f  ( gr ade > 90)  {
/ /  “ Your  gr ade i s a A” ;

}  el se {
/ /  “ Fai l ” ;

}

Else If

Presenter
Presentation Notes
This code has been changed slightly. What changed? What will the new result be?
Note that the order here is very important. In this case, the code will not run as it is supposed to.

Side note:
This might look a little annoying to write because it is so long. It is. In fact, there is a slightly easier way to have multiple conditions like this, but we do not have the time to cover it here. If you want to look it up, look in the processing reference for the "case" statement.

int grade = 86;

if(grade >= 60){
  println("Your grade is an D");
} else if(grade > 70){
  println("Your grade is a C");
} else if (grade > 80){
  println("Your grade is a B");
} else if (grade > 90){
  println("Your grade is a A");
} else{
  println("Fail");
}




Presenter
Presentation Notes
Because the first IF condition is met, the system will follow the instruction in the first block of code.
In order to fix it, we will need to rewrite the boolean expressions

int grade = 86;

if(grade >= 60 && grade < 69){
  println("Your grade is an D");
} else if(grade > 70 && grade < 79){
  println("Your grade is a C");
} else if (grade > 80 && grade < 89){
  println("Your grade is a B");
} else if (grade > 90 && grade <= 100){
  println("Your grade is a A");
} else{
  println("Fail");
}




Exercise: A Bouncing Ball Problem

- With a partner, write down the pseudocode of Processing drawing a ball 
on the screen
- Go through the process and think of the conditionals that will be involved 
when the ball hits the edge
- Make the ball bounces back when hitting the edge

- Live code

Presenter
Presentation Notes
Live code - see example code
Note that we use background (0) in the draw() again to remove the trail, and also we display the circle at the end of the draw() function, after we have calculated the new x y position. 




NOT Operator

Presenter
Presentation Notes
Not is also a logical operator



i nt  x = 10;

bool ea n i s E qua l Ten = ( x  == 10) ;
bool ea n b = t r ue;

i f  ( i sEqual Ten && b) {
/ /  do t hi s

}

/ /  s a me a s . . .
i f  ( i sEqual Ten == t r ue && b == t r ue)  {

/ /  do t hi s
}

Presenter
Presentation Notes
As we saw last time, there are all sort of BOOLEAN operations that use AND. 
What happens if you NOT b??



i nt  x = 10;

bool ea n i s E qua l Ten = ( x  == 10) ;
bool ean b = f al se;

i f  ( i sEqual Ten && ! b) {
/ /  do t hi s

}

Presenter
Presentation Notes
Not is like a switch/button, it reverses the current value of a boolean variable. 



i nt  x = 10;

bool ea n i s E qua l Ten = ( x  == 10) ;
bool ea n b = t r ue;

i f  ( i sEqual Ten == t r ue)  {
I f  ( b == t r ue)  {
/ /  a c t i on i f  x  equa l s  t o 10 a nd b i s  t r ue

}  el se {
/ /  a c t i on i f  x  equa l s  t o 10 a nd b i s  not  t r ue

}
}  el se {

I f  ( ! b == t r ue)  {
/ /  a c t i on i f  x  does  not  equa l  t o 10 a nd b i s  not  t r ue

}  el se {
/ /  a c t i on i f  x  does  not  equa l  t o 10 a nd b i s  t r ue

}
}

Presenter
Presentation Notes
In addition, if/else can be part of the instructions to be run within the {}.
This is usually because two conditions are not required to be tested at the exact same time.



Flow Chart

Presenter
Presentation Notes
Programming is super logical, before you start to write hundreds of lines of code, you need to have a general logic of your project, otherwise you may waste a lot of time on fix logic problems. It’s always easier and faster to separate a complex problem into several small parts, and finish them step by step.
Let’s use an example to see what is a flow chart.




st ar t

no

end

Condi t i ona l
j udgment

y es

pr oc es s

i nput / out put

Presenter
Presentation Notes
The flow chart has its own symbol, and it only has 1 start, 1 end.
Round-corner rectangle means the start and end; rectangle means the single step to process; parallelogram represents input/output such like keyboard input; Diamond means conditional judgment, it has two branches represent two different situations.



Presenter
Presentation Notes
Flow chart is often used to graphically present algorithms.
Now our problem is my lamp doesn’t work and I want to fix it. First I’ll check does the lamp plugged in. If it doesn’t, plug in it.  If it does, check whether the bulb was burnt out. If the bulb was burnt out, then replace the bulb, otherwise, buy a new lamp. 



Homework
Make a flowchart!

Ideas:
● Think of an important decision
● Examples: expiration date on milk, how to cross the street
● Inspiration 

Try not to plan out the result  - instead, let the look happen naturally with exploration!

Presenter
Presentation Notes
Students can either draw it on a paper or use tools like https://www.draw.io/ and http://ncase.me/loopy/

https://www.youtube.com/watch?v=k0xgjUhEG3U&feature=youtu.be


Midterm - Text Adventure

/ /  Al so known as I nt er act i ve Fi ct i on.
/ /  Conv ey s  a  ga me’ s  s t or y  t hr ough t he us e of  t ex t .
/ /  Pl a y er  ut i l i z es  t y ped i ns t r uc t i ons  a s  t he r es pons e
/ /  Cont ent / s t or y l i ne i s  t he k ey
/ /  Due Tomor r ow - wr i t e  a  s t or y  a nd dr a w t he f l owc ha r t  of  di f f er ent  
s t a ges

E x a mpl es :  ht t p: / / www. r a y l c . or g/ ut ophi n/ ut ophi n. ht ml

Presenter
Presentation Notes
Try to provide more context here about what it is
On Friday we will show more examples and explain the technical part 


http://www.raylc.org/utophin/utophin.html


Player

A B

A B

Presenter
Presentation Notes
Text adventure games are broken down into stages.
At the start, the player is offered two choices, A and B.
If the player chooses A, then they are offered a new set of choices.
If they player choose B, then they are offered two different choices than if the player chose route A.
So at each stage, there should be at least two options provided to the user and that leads them to a different continuation of the storyline.

Using if/else statements, we can create this text adventure game.
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