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Expressions & Conditionals
CSE 120 Winter 2019

Instructor: Teaching Assistants:

Justin Hsia Ann Shan, Eunia Lee, Pei Lee Yap,
Sam Wolfson, Travis McGaha

Delivery Robot Engulfed in Flames, Honored on Campus With Candlelight Vigil

“The University of California, Berkeley, lost a beloved member of their campus last
week, when a delivery robot was engulfed in flames outside the student union.

“The courier rovers started delivering food to students about two years ago. The service
seems to have been operating relatively smoothly until... a
Kiwibot spontaneously combusted while on the job.

“After an investigation, the company revealed ... ‘a defective '.
battery was put in place of a functioning one. This caused an §
exceedingly rare occurrence of the battery experiencing X

thermal runaway.’

* https://gizmodo.com/delivery-robot-engulfed-in-flames-
. so a delivery robot caught fire on berkeley's campus and
hOﬂOFEd-On-Ca m DUS'W|-183 1 145871 students set up a candlelight vigil for it

6,092 11:42 PM - Dec 14, 2018

7% James Wenzel "' L
@ratherbright
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Administrivia

«» Assignments:
= Animal Functions due tonight (1/28)
= Reading Check 4 due Thursday @ 3:30 (1/31)

= Jumping Monster due Friday (2/1)
,t, Sfﬁh(\"‘:\\ cm\"\'l\/ L\aro\er .’

+» “Big ldeas” this week: Digital Distribution
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Outline

+» EXpressions & Operators
+ Conditionals

= if

" else

" else 1f
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Expressions

“An expression is a combmatﬂm ﬂgpe or more
values constants, variables operators) and functions
that the programming language interprets and

computes to produce another value.”

" https://en.wikipedia.org/wiki/Expression (computer science)

+» Expressions are evaluated and resultmg value is used

[ — expressions muwt

= Assignment:  x éﬁ-@ /“‘l”““’“ et~ iﬁ;ﬁ:;oh
" Assignment: X pos @- 46)

= Argument: ellipse (50+x, 50+y,

" Argument: drawMouse (rowX+4*50, rowY, rowC) ;
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Operators
+ Built-in “functions” in Processing that use special symbols:
= Multiplicative: smult, 7 Aiv, g modulas
= Additive: +add, - sub
= Relational: <lestan, > IS <=Li"e:‘:3"4\,’ >= ?:e::fi“
N 4 m Equality: ==equd o, | = nst qual o
" |ogical: §& gnd, |l ov, ! ner

+» QOperators can only be used with certain data types and return
certain data types
= Multiplicative/Additive: 1+ 2 give numbers, get number (%)
= Relational: 1 <5 give numbers, getBoolean (truc)
" |ogical: frue R e give Boolean,  get Boolean (4. )
= Equality: oo (0 == Color 2> give same type, get Boolean (_ﬁa\,e)
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Operators

Built-in “functions” in Processing that use special symbols:
*mutt, Qv

L09: Expressions & Conditionals

Multiplicative: > modulug
Additive:

Relational:

~-sub
<leshon, > JE0
= cqulo, | = ot el
&6 and,

<= or eﬁual"'o >
Equality:
Logical:

6“9‘@'(* +han
or equal “+o

Logical operators use Boolean values (t rue, false)

W in-between

AND(&&) .OR('W

falséfalse

falseétrue

NOT (1) p>

X

falséfalse
false: true

ifalse trueifalse

' true true ! true

false

TLrue

CSE120, Winter 2019
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Operators

L)
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Built-in “functions” in Processing that use special symbols:

Multiplicative:
Additive:
Relational:
Equality:
Logical:

* mutt / &v, o modulus

+6dd, - sub

<leston, > 4FEE ;s b >= o e::j“:b“
== cqudt, | = not ernal 4o

& & and, || ov, I et

In expressions, use parentheses for evaluation ordering and
readability

ovder of crerd\'rhhs ’

eg. x + (y * z)isthesameas x + y * z,buteasierto read

<x4- y)x

Z S rzrluw‘ecl R you want gdddion to L\aweh ‘Gv&'{’ .
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Modulus Operator: %

S

» X % vyisreadas “x mod yv” and returns the
remainder after v divides x

" For short, we say “mod” instead of modulus

+» Example Uses:
IS even (F divisible Ly 2

= Parity: Number nisevenifn%2 == 0
d\\,is'\\ale L\/ L, (e‘,, 20|Q,ZOZD)
" Leap Year: Year year is aleap yearif year%4 == 0

o Chzir]ese‘Z?ogiac: vearl and year?2 are the same animal if
(12 Tollac drimals yearl%l2 == year2%12
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«» Operators:
Arithmetic:
Relational:

Data Types:

Arithmetic:
Relational:

Equality:
Logical:

Logical:
Equality:

L09: Expressions & Conditionals

Conditionals Worksheet

+» Work just on Page 1 (Questions 1-6)

give numbers,
give numbers,
give Boolean,

give same type,

get Boo
get Boo

get Boo

get number

ean
ean
ean

CSE120, Winter 2019

o\°
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Modulus Example in Processing

+» Use mod to “wrap around”

= Replace min/max function to “connect” edges of drawing

canvas rigit @dge of Canvag
K,POS = QSO\) 40 \),
% X PpOs = min (@s + 3, 460); / stores 1460
% X POs = (@_pos +§) S 460; / shres 2

HeL et J

side f canvas

10
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Control Flow

« The order in which instructions are executed

+» We typically say that a program is executed in

sequence from top to bottom, but that’s not always

the case: veih draw O §
. row (... ))'
/) other code ’KAV\C"ioV\

cal\l

lastweek ® Function calls and return calls

tlny # Conditional/branching statements

o\ ()[ ‘
next weck m LOOpS v /! c:\y\wanima\\ fonction

+ Curly braces { } are used to/group/statements
®= Help parse control flow

" Remember to use indentation!

11
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Outline

+» Expressions & Operators
+» Conditionals

= §f

" else

" else 1f

12
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If-Statements

+» Sometimes you don’t want to execute every
instruction

= Situationally-dependent

+» Conditionals give the programmer the ability to make
decisions

" The next instruction executed depends on a specified
condition
- The condition must evaluatetoa boolean (i.e. true or false)

- Sometimes referred to as “branching”

"= This generally lines up well with natural language intuition

—

13
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If-Statements

+ Basic form: b
if (condition) /{
// nthenn

// statements

2

» Example conc\:litions:
" Variable: 1f (\done ==
" Variable: 1f( done )

" Expression: 1f( x pos >

" Expression: if(( X pos >

L)

L09: Expressions & Conditionals

“The
State

nl)
ents

(e )

true )1

J

460 )

ectu'\\lak\e_v\‘\'

CSE120, Winter 2019

>
100 A&N% Yy Pos 100 )

humbeyr Cond 1

Condk 2

14
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If-Statements

« With else clause: -

ue
if(condition)){
/ / "then"

/ / statements “Then” “Otherwise”
Statements State ments

}/ else /{ |
// "otherwise" h?

// statements

15
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Dy\l\/ 693(- )‘\Qrt

If-Statements

G‘H‘ er (pn() \_

«» With else if clause:

rW\e

5
if (gondl) J{
// |"then" branch L True

/ / \Statements “Then” “Otherwise if”

{ Statements Statements
|

elséKif(cQQQZ)

// "othefrwise 1f"
End

// statements

16
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If-Statements

+ Notice that conditionals always go from Start to End

" Choose one of many branches

= A conditional must have a single 1 £, as manyelse if as

desired, and at most one else
,C_“cx\—d,\ a\\” / dc‘F(»\uH'

% Can nest and combine in interesting ways:

e
= fa\se

wy] 1 (condl !
ko if (cond?) /| if (condl && cond?) |
|&& // statementl // statementl

}/else [{~
// StatemenE;)

R

} else if (condl) |
<:;:zi'§tatement2

}

17
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Practice Question

+» Which value of x will get the following code to print

out "Maybe"?

CSE120, Winter 2019

val +o
v,/e‘t

if (x == ) | grester oo
A. print{"Yes") ; & equal o
_ No } else if ((x l=>_/‘\6) (x
/B. 3? M&yke prlnt("No" ; /tog

} else {
C. 5 Y€5 print ("Maybe") ;
D. 7 No }

rles-H-m\
2)) A

E. We’'re lost...

% Think for a minute, then discuss with your neighbor(s)

= \/ote at http://PollEv.com/justinh

18
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Conditionals Worksheet

+ Work on Page 2 (Questions 7-9)

if (condl) | (st )
// "then"

} else i1f (cond?) |

// "otherwise if"

} else {
/ / "nalga Then Otherwise if Else
Statements Statements Statements
} | | |
\ 4

(s )

19



W UNIVERSITY of WASHINGTON L09: Expressions & Conditionals CSE120, Winter 2019

Processing Demo: Drawing Dots

'hue p f'F mouse 1§ pkyjf(a\ly loc‘mb pres.seo\ doon
7‘(&‘36 , Gtherwise

Avoid draw() {

if(mousePressed) {
fill(o, 0, 255); // blue if mouse 1is pressed
else {
fill(255, 0, 0); // red otherwise

1p

ellipse(mouseX, mouseY, 5, 5); // draw circle

} ° dot_drawing —_— X
e
’ .
: e * .‘ e e g -
St R ‘. e
§ ‘.. . :'.:
-~ Soe LI *
)
Cd
- ’ ~
... :
§ oo
..0; .1‘ .. . l'-'o ! :.’.
S DA S S ’
..‘. 0 ".\oo * . -"
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Jumping Monster

+» Using expressions and conditionals in conjunction
with variables and user input (Wed) to control what is
drawn as well as motion:

21



