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Expressions & Control Flow
CSE 120 Winter 2018

Instructor: Teaching Assistants:
Justin Hsia Anupam Gupta, Cheng Ni, Eugene Oh,
Sam Wolfson, Sophie Tian, Teagan Horkan

Twitter: More than 677,000 U.S. users engaged with Russian troll accounts

“Twitter said... it's notifying 677,775 people in the U.S. who either followed, retweeted
or liked a tweet from accounts of the Kremlin-linked troll farm known as the Internet
Research Agency during the 2016 election period... The company also said that... it's
identified an additional 13,512 Russian-linked bot accounts that tweeted around the
election, bringing the total to 50,258.

“Facebook unveiled a portal last month to allow users to learn of any Facebook or
Instagram contact they may have had with Russian internet trolls.
Facebook has said that Russian-linked posts were viewed by up
to 126 million people during that period.”

e https://www.politico.com/story/2018/01/19/twitter-users-
russian-trolls-437247
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Administrivia

« Assignments: —before 153 pm

= Animal Functions due tonight (1/22) e 230P gAPr))
or p~ (AB

= Reading Check 3 due before labon Thursday (1/25)

= Jumping Monster due Friday (1/26)
,C-S\Pf)"("""‘\m"‘-}k/ "\o\n)er.,

“Big Ideas” this week: The Internet
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Outline

+» EXpressions & Operators
+ Conditionals

" jf-statement
«» Loops

= while-loop

= for-loop

CSE120, Winter 2018
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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 @—@ / cualuated ﬁ«l——\ iﬁ;ﬁs;w

= Assignment: X_pos — 46)

= Argument: ellipse(50+x, 50+y, 50, 50);
= Argument: mouse (rowX+4*50, rowY, rowC);
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Operators
+ Built-in “functions” in Processing that use special symbols:
= Multiplicative: *matt, /4, 9 modulag
= Additive: +6dd, -sub
= Relational: <leston, >JeS <=Li“e:‘:3"4\,, >= ?:e::ﬁi“
N 4 m Equality: == equd v, 1= nst qual o
= |ogical: && ond, 1l ov, ! nsr

+» 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: color (0 == Colorl 25 give same type, get Boolean (_ﬁa\,e)
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Operators
+ Built-in “functions” in Processing that use special symbols:
= Multiplicative: *matt, /4, 9 modulag
= Additive: +6dd, -sub
= Relational: <lestan, >0 <:L?e::3"4n, >= ?:e:;ﬁ?
= Equality: == equd v, 1= nst qual o
= |ogical: && ond, 1l ov, ! nsr

+» Logical operators use Boolean values (true, false)
W in-between

AND (&8&) OR(] ) NOT (1) pd
_ _ ¢~ Mot
X 1y [Xxé&&y x 1y [xlly X Ix
falsefalse| false falsefalse| false false| true
false: true | false false: true| true true |false
true 'false| false true False| true
true: true| true true: true| true
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Operators
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Built-in “functions” in Processing that use special symbols:

Multiplicative:
Additive:
Relational:
Equality:
Logical:

*mult, /v, 0 modulus

+ adA, - sub
veqter _lfss‘u\m _ 6“9“}9"‘“%1\
<ley M, >q’£§v\, <= equal fo, >= or eﬁ%\"’b

== equd v, 1= nst qual o
&&anA, 11 ov, N

In expressions, use parentheses for evaluation ordering and
readability

" eg. X + (y * z)isthesameas X + y * Z, but easier to read

<x4- y)x

ovder of brerd\'rhhs ’

Z S rﬁrluw‘ecl £ you want gdddion to L\aweh 'Gvd’ .
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Modulus Operator: %

+ X % Yyisreadas “X modYy” and returns the
remainder after y divides X

" For short, we say “mod” instead of modulus
0/3 = O vemamder O
A/% = A remamder 1

< Practice:

=0 % 3is O =4 % 3js 1
=1 % 3is 1 =5 % 3is 2L
=2 % 3is 7 =6 % 3is O

=3 % 3is O

CSE120, Winter 2018
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Modulus Operator: %

+ X % Yyisreadas “X modYy” and returns the
remainder after y divides X

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

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

" Parity: Number nis even if "%2 ==
dwistle byt| (e 20'6/1010)
" Leap Year: Year year is a leap year if yearh4 ==

. Chzir]ese‘Zoogiac: yearl and year?2 are the same animal if
(12 Eoliac dnimals yearl%l2 == year2%12
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Modulus Example in Processing

+» Use mod to “wrap around”

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

canvas right e of Canvas
K..POS = L|Sd\ 402 )
» X_POS = mln(@s + 3, 460); / stwes Hb0
+ X_pos = (X_pos + 3) % 460; / stres 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: void draw, ) {

\/ . row (... ))' ’r +
® Function calls and return calls /) ther code \TunCtion

cal\l

Fha = Conditional/branching statements
71 " Loops

+ Curly braces { } are used to/group/statements

®= Help parse control flow
= Remember to use indentation!

11
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Outline

+» Expressions & Operators
+» Conditionals

= jf-statement
«» Loops

= while-loop

= for-loop

CSE120, Winter 2018

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 evaluate to a 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:

|f(cond|t|o/)/”
// ""then”

// statements

)

+» Example conc\zlltlons

= Variable: em/\dlone ==
= Variable: 1T( done )
= Expression: 1T( X _pos >
= Expression: 1T(/ X _pos >

“The
State

nl)
ents

(e )

true )|

J

460 )

100 A&N&D y pos > 100 )

humbeyr Cond |

ectu'\\lak\e_v\‘\'

CSE120, Winter 2018

14
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If-Statements

+» With else clause:
|f(cond|t|oﬁs\{

// "'then"

// statements “Theh” Othekwise”

} else { Statements Statelnents

// otherwise" h7

// statements <: o )

15
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Dy\l\/ 693(- )‘\Qrt

If-Statements

G‘H‘ er (pn() \_

+ With else 1T clause:

rW\e

if(%fl_w_d_f)j”

// |''"then"

barch L True
// \Statements “Then” “Otherwise if”
- > Statements Statements
elsevif(cond2) { |
// "otherwise 1" R J
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 1T, asmanyelse 1T as

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

% Can nest and combine in interesting ways:

rW\W&

fa\se

if(dbndl && cond2) {
// statementl

} else 1T(condl
<:;:Z£'§tatement2
}

// statementl

} else A7
// statemenfé)
; g,

17
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Peer Instruction Question

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

out ""Maybe'"?

e‘("o‘l +o
v,/
it (x ==5) { -

A. No pr'irﬁ‘t"(?Yes") V?,Yef:‘;\"h [ less than
- } else 1T ((X F>5‘Y6) 11 (XF-< %)) {
/ B. 3T M&yLe print("'No"™);’ QOR’ '

C. 5 Y } else {

' <5 print('Maybe');

D. 7 No }

E. We’'re lost...

% Think for a minute, then discuss with your neighbor(s)
= Vote at http://PollEv.com/justinh
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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(e, 0, 255); // blue if mouse 1is pressed
else {
fill(255, 0, 0); // red otherwise

1p

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

3 @ dot_drawing = X
<
[ 4 .
$ «*1 o4 e
.‘“‘-’ : .‘ o, r--'
§ . < : .‘
~ Soe % x *
}
>
-... e
-
a.! :
i’ b ..
L .. .1
A - f? E 3
. . : 0 -
s 8o o . : ’ {_ !
- . = | . *em

19
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Outline

+» Expressions & Operators
+» Conditionals

= jf-statement
«» Loops

= while-loop

= for-loop

CSE120, Winter 2018
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Looping

+» Sometimes we want to do the same (or similar) things
over and over again

" Looping saves us time from writing out all of the instructions

+» Loops control a sequence of repetitions

21
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While-Loop

+» Basic form:
) X< 1D _
while(condition) {
// l1oop
// bOdy ( End )

x =x+1

L

+» Repeat loop body until condition is Talse

" Must make sure to update conditional variable(s) in loop

body, otherwise you cause an infinite loop J
SejuP()

» draw() is basically awhi le(true) loop Ar;(qu\ \
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QM red(4,A5, §)

While-Loop = iiii(é_iiff
» More general form: l e
J7 %init cond var(s)— e
while Condltlogl/ﬁ\ e
4 iéa‘ps B3dy Lop | 1f
Condition? [oop Body

77 1 update var(sa

False
C End )

+ This occurs so commonly that we create a separate
syntax for it!

23
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separcfed l’\/
For-Loop sermicplon)

for (@nid; €ond), @d“aﬁejn 1
g//\loop bodyN A Ve
\ Update
Var(s)
>< True
+ First runs In1t expression(s)

+» Then checks cond False

+» If true, runs loop body C A )
followed by update statement(s)

Loop Body \

24
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For- Loop Example
ZOHD) /<80L{D)

SINONONNNNN

(s/og t(lqo)zo)
Withou loop:

<jlnne(2o 40, 80, 80);
1ne(8g$ 40, 140, 80);
11ne(1 40, 200, 80);
line (200, 40, 260, 80);
line (260, 40, 320, 80);
line(320, 40, 380, 80);
line (380, 40, 440, 80);

leo.\/; q0 ’Lall")("\/'s ¥0

With loo 54‘“(73 snce L=440
\nrx, CovnN 1,/&&-’

for(int i = 20; i < 400; ‘iu;'o'i + 60) {
line()j), 40, 7-_io+ 60, 80);

} 80 g0
25
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Understanding the For-Loop

initialization

Hfor@nt i = 203 1 < 400; i = i + 60) {

line(1, 40, i + 60, 80);

B

2 Choice of variable name(s) is not critical

= Represent the value(s) that vary between different
executions of the loop body

" Think of as temporary variable(s)

+ Variable scope: variable 1 only exists within this loop

26
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Understanding the For-Loop

condition

for(int i = 2033 < 400) i = i + 60) {

line(1, 40, i + 60, 80);

+ Condition evaluated before the loop body and must
evaluate to true or false

= Reminder: > greater than
< less than
>= greater than or equal to
>= less than or equal to
== equal to

= not equal to

27
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Understanding the For-Loop

update
N for(int i = 20; 4 < 400:;G = i + 60
g [line(i, 40, i + 60, 80);i
loop body

+» Update is an assignment that is executed after the
loop body

+» Loop body is enclosed by curly braces {} and should
be indented for readability

28
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Processing Demo: Circles on Canvas Edge

-« . —_
Q) ircles,on.ed.-

(0y°)
CO)"“))
(0,%°)
(0,)) -—y=o
\e,“" Afmv\e;\‘&w =40 )('—("\80
left edge
~———
wart ellipse (COJ oﬂof‘ﬁ)o)i epnalet L (q1=0; 1 <= 105 1=i41)
e|\|p$€ OJL\O J Lu)) ) <’___> e“‘pse (0) L\Osk? ) L|0J L‘o)-
ellipse (0,80, 4d,40); ’
ellipse (0,10, 40u0); }
7
440 edn time
C ouu\A O\\So 5\&L~S‘H+U~+Q L‘D

in Hhtg Awswmew‘l" |
with o variable ‘E)r diameter .

29
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Processing Demo: Circles on Canvas Edge

[o circles_on_ed...

e X

1size (480, 120);
qbackground(255) ;
JnoStroke();
Afill(75, 47, 131);

8// loop for circles
fAfor(int x = 0; x <=
4 ellipse(x, 0, 40,
B

M // loop for circles
B for(int y = 0; y <=
1 ellipse(0, y, 40,
1 iy

along the top edge
widthy; x = x + 40){
40) ;

along the left edge
heighty; vy =y + 40){
40) ;

30



