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ofDrawCircle() CTHZ#a <

void ofApp::draw(){
ofDrawCircle(@.0f, 0.0f, 30.0f);

} LM
void ofApp::keyPressed(int key){

}
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ofDrawCircle() BEZX CHa <
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void ofApp::setup(){

void ofApp::update(){

void ofApp::draw(){
ofDrawCircle(@, @, 30);

void ofApp::keyPressed(int key){

}
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m int 'S float NDOEIZTHANE
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[/ === oo
void ofApp::setup(){
}
[/ ===
void ofApp::update(){
}
[/ === oo
void ofApp::draw(){

float x, y;

float radius;

X = 0.0f;
y = 0.0f;
radius = 30.0f;

ofDrawCircle(x, y, radius);
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void ofApp::update(){ If—(:@%
} s UIEh'> CE S0 (CHEERE
P (#FHAE) UIRRWEIS (T3
void ofApp::draw(){

float x, y;

const float radius;

X = 0.0f;
y = 0.0f;
radius = 30.0f;

ofDrawCircle(x, y, radius);

21



PIEMEIIEREED LS (TEZRTET D /

oo oo n MBI ZEENE S D (CHER S
TUT:)(- U(JE%__’.: Ejé

}
P m const float radius{ 30.0f };
void ofApp: :update(){ ® radius Z 30.0f CHJHAIL I B
} m const float radius = 30.0f; E &< C
P EETEB
void ofApp::draw(){ B CNIERAEBRBSHUWNDTEIDIRL
float x, y;
const float radius{ 30.0f }; Rl
X = 0.0f;
y = 0.0f;

ofDrawCircle(x, y, radius);

}
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Va
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}

}

id ofApp::setup(){

const float radius{ 30.0f };

float x, y;
@

COBICHE>TITK &

ofDrawCircle(x, y, radius);
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const float radius{ 30.0f }; 0 Wyy'_'_'_jcisayﬁd)g‘i\(c_ < t?&
R R e i ks .
e ‘ i< B CILBCEATE 3
} ) B const float radius{ 100.0f };
L el m BN TES UIZEZTE const
void ofApp: update(){ %1413 & ofApp.cop PILISINNS
} (ISR TSR0
P K (8ih) (SRS
void ofApp::draw(){

float x, y;

X = 0.0f;

y = 0.0f;

ofDrawCircle(x, y, radius);
}

24



const Z (TR UVNEENDH)]

10 (S HAME

Va

const float radius{ 30.0f };

void ofApp::draw(){
float x{ @.ef }, y{ 0.0f };

X += 50.0f;
y += 80.0f;

ofDrawCircle(x, y, radius);

}

mx,y DYEMEZ 0(CFD
m x += 50.0f;

mx(C50ZMRD
m x=x+50.0f; &EEFU

float x = 0.0f;
o
X += 50.0f;

o g o KR
}
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[0 =2 [0
oo —
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ZENE = (C static 2T T D EEZRIFIT D /

const float radius{ 30.0f }; B draW() (iﬁéibi}zb{ﬁ[lgﬁgﬂéh_'é
T nTnz
m x +=50.0f BIEDIRT

void ofApp::draw(){
static float x{ @.0f }, y{ @.0f };

X += 50.07f;
y += 80.0f;

ofDrawCircle(x, y, radius);

}
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b [l openframeworksLib
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float x = 0.0f;

-

m X += 50.0f;

0 . o KRl
:

float x = 0.0f;

____________________________________________________

i static float x = 0.0T;

2> -0
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x, y OIEDZEE % update() T1TD

Va

const float radius{ 30.0f };
static float x{ @.0f }, y{ @.0f };

[/ mm - - -
void ofApp::setup(){
}
[[========mmmmmmmm - - -
void ofApp::update(){

X += 50.0f;

y += 80.0f;
}
[[========m - - - - -

void ofApp::draw(){

}

ofDrawCircle(x, y, radius);

B x, y DEINE == EENOID
update() & draw() DA K DA
[CE&E <

m static float x{ 0.0f }, y{ 0.0f };

m statlc ZITCREAERDNN TES LIS
Z#USX of App.cpp N TTDIHMERT
%5
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float Xl 8.0F 3. 3 0.6F 11 m static %iﬁ | FIRWNTRAZERDSN T
P 5= UTZZEUS ofApp.cpp LASH
void ofApp::setup(){ (;@5 C‘:_O)anyb\b E1§Z5

} s KigZ# (O O—)VULZEE)
//depppdt(){ ----------------------- n XEUEEN (TOJSAKE
e seuefs i) (CHEREND

} y += 80.0f;

void ofApp::draw(){
ofDrawCircle(x, y, radius);

}
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HBoragma once

Ya-23y T T0-5- M (Ctrl+)
] YUa-23Y 'myCalmSketch' (2/2 FTOUTTH)
4 [%] myCalmSketch
[+ m-H %—EE
b iE ARMETER

] ErC

™

O YT V-5

Hinclude “afMain.h™

openFrameworks Z{£ D AH
BN CTHEZI/ESIRVEWTIRVEER
(ZE/K(X of App.cpp TEEZ L TLYD)

£

Hclass ofdpp @ public ofBasefpp

public:
wvoid setupl);
void update();
void draw();

¥ LAl —

P ++ main.cpp
b+ ofApp.cpp '
b [N ofApp.h
icon.rc

b [l openframeworksLib

void kevPressed(int kev):

woid kevReleased(int kev);

void mouseMoved(int =, int v )3

void mouselragzed(int =, int v, int button);
void mousePressed(int =, int w, int button);
void mouseReleased(int %, int v, int button);
void mouseEntered{int =, int w);

void mouseExited(int =, int #);

void windowResized(int w, int h);

void dragEvent (ofDraglnfo draglnfol;

void gotMessagze(ofWessaze nsz);

LoD — O 0D 00— O O fe 2O D —
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o
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of App.h D of App T S AT x,y ZBHNE=SI D /

2c5 Sine s public offiasernpl m ofApp.h (F ofApp ELNDDT TR
——
o ZE=UCL\D
public:

. . —_ ;== — [
void setup(); B VS A(IEHD TCTEEIT D7 —FH
v013 gpdafi();
void draw(); Fo==

B,y ZERHNEESITD
void keyPressed(int key); ~ ‘
void keyReleased(int key); = >(/} ‘g‘;i
void mouseMoved(int x, int y); \] (82 ~ ‘ =+
void mouseDragged(int x, int y, int button); -~ \—FG_? SeEJp() J’XB’*OD’( /}(Egﬁt/\
void mousePressed(int x, int y, int button); ﬁ(;'fﬁZ%
void mouseReleased(int x, int y, int button); _ - - _
void mouseEntered(int x, int y); B NSNS (HMEZ RN
void mouseExited(int x, int y);
void windowResized(int w, int h);
void dragEvent(ofDragInfo draglnfo);
void gotMessage(ofMessage msg);
¥
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ofApp.cpp i X K-

— : Hinclude ofdpp.h™
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] YUa-23Y 'myCalmSketch' (2/2 FTOUTTH)
4 [%] myCalmSketch

[+ m-H %E’%

b ABEEER

F | ErC

b +s+ main.cpp '
b ++ ofApp.cpp
b [A ofApph

icon.rc
b [l openframeworksLib

const float radius = 30.0f;
float % = 0.0f, v = 0.0f:

Ewoid ofdpp:iupdate () |
¥ += BO.0f;
v +z= BO.0f;

LoD — O 0D 00— O O fe 2O D —

1
1
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1
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nope

Ewoid ofdpp:idraw(){
of DrawCirclelx, v, radius);
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[0 =2 [0
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Evoid ofdpp:ikeyPressed(int kev) ]
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X, y DZEENEEZ ofApp.cpp NSHIBFRT D /

const float radius{ 30.0f }; O Oprph T%ﬂﬁﬂ'ft(&"?f’)fb\@
LT setup() CHIRAMEZ 5% TE

void ofApp::setup(){ ?3_255
X = 0.0f;
y = 0.0f;
}
[/ === oo
void ofApp::update(){
X += 50.0f;
y += 80.0f;
}
[/ === e

void ofApp::draw(){
ofDrawCircle(x, y, radius);

}
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X

|& Live Share &7

ofApp.cpp W X K

Ya-23y T T0-5- M (Ctrl+)
] YUa-23Y 'myCalmSketch' (2/2 FTOUTTH)
4 [%] myCalmSketch

Pooem EE

b e SEBEREER

4 L] src
P *++ main.cpp
b ++ ofApp.cpp
b [A ofhpph
icon.rc

b [l openframeworksLib
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1
1
1
1
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1
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o I sl R e kg

|l S e L}
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25

-2
[mn]

0% -

Binclude "afbpp.h™
const float radius = 100.0fF;

swoid ofdpprisetupl) |
n.0f;

Ewoid ofdpp: tupdatel)
¥ += 100.0f;
v o+ Z00.0f;

Evoid ofdppridraw() {
of DrawCirclelx, v, radius);

Evoid ofdpp:ikeyPressed(int kev) ]
h
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x, y DA T (I main() THERL TLYD

b 77LA |EE F=RV  JOVIIRP  ELEE)  FOUO0) FARS  SFEN) Y-N  EEEEN SooEIW) ALTH) BE (e P myC...etch - O %
Q-0 | B2 W Y- | Debug - Winx2 - b O-7l Windows 7/(ufi- - &5 -lAEiaE|=EE| N . & LiveShare &

YYa-3y I92F0-5- X main.cpp i X Rkl

far B0 -.-| o5 FE-"]| O S = Bl rmyCalmSketch ; )
=Hinclude "ofMain.h
| Hinclude "ofdpp.h”

Ya-23y T T0-5- M (Ctrl+)
] YUa-23Y 'myCalmSketch' (2/2 FTOUTTH)
4 [%] myCalmSketch
[+ m-H %—EE
b iE ARMETER

4 o] src '
P+ main.cpp

b ++ ofApp.cpp
b [A ofhpph
icon.rc

b [l openframeworksLib

O Y 6T V-5

£

Sint mainf 11
of SetuplpenGl (1024, 768, 0F _WINDOWY ;

£ this kicks off the running of my app
A7 can he OF _WINDOW or OF _FULLSCREEN
A pass in width and height too:

of Runfipp (new of bpp()7;

"II'_ Ilf;.- fa :l_lf"l |r - |";_--.

b QO MDD — T 00 00 -] D0 OT e OO D —

FLNOL DR

new (IEIHY (Ei7HR) (C
AEUZHERIT D

g

=il %

EEIRMIUERATLE
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b Tr U |EE =RV FOVIINP)  EILKE)
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ofApp.cpp i X K-

Ya-ay T T0-5- M (Ctrl+)
] YUa-23Y 'myCalmSketch' (2/2 FTOUTTH)
4 [%] myCalmSketch
[+ m-H %—EE
b iE ARMETER

4 ] src

b +s+ main.cpp '
b ++ ofApp.cpp
b [A ofApph

icon.rc
b [l openframeworksLib
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1
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0% -

Binclude "afbpp.h™
const float radius = 30.0f;

Evoid ofdpp:isetup){
n.0f;

Ewoid ofdpp:iupdate () |
¥ += BO.0f;
v +z= BO.0f;

Ewoid ofdpp:idraw(){
of DrawCirclelx, v, radius);

Evoid ofdpp:ikeyPressed(int kev) ]
h
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BHEESMBTT=ND
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const float radius{ 30.0f };

[[==mmmmm e e e
void ofApp::setup(){
X = 0.0f;
y = 0.0f;
}
[[====mmm e T e o
void ofApp::update(){
X += 100.0f;
y += 200.0f;
}
[/ === e o o

void ofApp::dra
float radius{ 300.0f };

ofDrawCircle(x, y, radius);

}

m {}DIMNCHBDEINEE UEEE
ZHx (YN TEHNES I D
m IMCHDIEINMEZR IR TIRD

m RIDERCIRD (T—F=REFT
DAEUDGFINERD) DOTH
WICRE (IS5 X TR0
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—= . Hinclude ofdpp.h™
Ya-23y TH2T0-5- MIEEE (Cirl+)
] YUa-23Y 'myCalmSketch' (2/2 FTOUTTH)
4 [%] myCalmSketch

b EE

b ABEEER

F | ErC

™

const float radius = 30.0f;

Evoid ofdpp:isetup){
n.0f;

P ++ main.cpp
b ++ ofApp.cpp
b [A ofApph
icon.rc

b [l openframeworksLib

Ewoid ofdpp:iupdate () |
¥ += BO.0f;
v +z= BO.0f;

LoD — O 0D 00— O O fe 2O D —

1
1
1
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1

nope

Ewoid ofdpp:idraw(){
float radius = 100.0f;

PO — — — —
o I o R R

of DrawCircle(x, ¥, radius);

[0 =2 [0
oo —

Ewvoid ofipp:ikevPressed(int kev)
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EEIREMIUERATLE
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—AX—=>32 /f

VYO OEEFFREEZEDRURRL TLD

B openFramewor

s CIEZDAIA =22 T draw() ZFEIT9 B

n/)\VIO>2D 1 MOERERZIL—ALAEND
m AR T A AT LA 1 #RIC6 0 JL—AFRROJEE
B 1l L —AICHHBEREIL 1/60 = 0.016666... ¥
B TNEDRVNT A XTI LA1EHD (OU—=TF14ATLA)

B ofGetLastFrameTime()
B ERIOJ L —AZFRRUCHSIREDO I L — LR RIDECTD

I3 il 7 3 A\ D
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double ofGetLastFrameTime() /

m BEFIDJ L — A ADEE (CHh o TEFEZ IR T
ofGetLastFrameTime() |<—>‘ l#ﬁ@tﬂd)j L— /I

L B ik \
TN

draw() draw() draw() draw() draw() draw() draw() draw() draw()




ECEECBEOBENR CEHTS

t float radius{ 30.0f }; ViEmy ROOAT I IR
const float Czliﬁty{ 300.0F }: - - EET_'LU—X RDALEX', R,
1F0R (C300ME13R LB BERAL
e BEENDSTE S =Ll
void ofApp::setup(){ x = X + UAt
X = radius;
= dius; .
y T R B At: ofGetLastFrameTime()
T my A (IBEI LIS
void ofApp::update(){
x += velocity * ofGetLastFrameTime(); mXy O);F]JHH'ﬂE% | O)——'f:l:(c_ bt
y += 0.0f;
) HIFIEERRTO 1 > ROMS(E
[/ = o AN
void ofApp::draw(){ % ajl__l dJl
ofDrawCircle(x, y, radius);
}
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] YUa-23Y 'myCalmSketch' (2/2 FTOUTTH)
4 [%] myCalmSketch
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b e SEBEREER

4 L] src
P ++ main.cpp
b ++ ofApp.cpp
b [A ofApph
icon.rc

b [l openframeworksLib
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Binclude "ofdpp.h"™

const float radius = 30.0f;
const float welocity = 300.0f;

Svoid offtpp:isetup() |
radius;
radius;

Evoid ofdpp:iupdate) |
¥ += velocity % ofGetlastFrameTime();

Ewoid ofdpp:idraw(){
of DrawCirclelx, v, radius);

Evoid ofdpp:ikeyPressed(int kev) ]
h
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ofApp.cpp ZIZIEL T TEJL REZEIT] LIRSV
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ofDrawCircle() D~ _ -

)7L

|

global functions

ofBackground()

> ofBackgroundGradient()

> ofBackgroundHex()

> ofBeginSaveScreenlAsPDF()

> pfBeginSavescreenfAssvaE()

> pfBeginShape()
ofBezierVertex()

> ofClear()
ofClearAlpha()
ofCurveVertex()

> ofCurveVertices()

> pfDisableAlphaBlending()

> ofDisableAntiAliasing()

> pfDisableBlendMode()

> ptDisableDepthTest()

> pfDisablePointSprites()

> pfDisableSmoothing()
ofDrawBezier()
ofDrawBitmapString()
ofDrawBitmapStringHighlight()

ofDrawCircle()

ofDrawCircle(...)
void ofDrawCircle{const glm::vec3 &p, float radius)

ofDrawCircle(...)
void ofDrawCircle{const glm::vec2 &p, float radius)

ofDrawCircle(...)
void ofDrawCircle({float x, float y, float radius)

Documentation from code comments

Draws a circle, centered at xy, with a given radius.

void ofApp::draw(){
ofDrawCircle(150,150,100);

Please keep in mind that drawing circle with different outline color and fill requires calling ofNoFill and
ofSetColor for drawing stroke and ofFill and again ofSetColor for filled solid color circle.

ofDrawCircle(...)
void ofDrawCircle({float x, float y, float z, float radius)



ofDrawCircle() DED—DDES /

m void ofDrawCircle(const gim::vec2 &p, float radius)

£ 158 p (& ” .
const glm";\?/ecpz s @ % 251 radius (3
" float B2 Cdp D

BIlRCTHhD

https://openframeworks.cc//documentation/graphics/ofGraphics/#!show ofDrawCircle
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https://openframeworks.cc/documentation/graphics/ofGraphics/#!show_ofDrawCircle
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m

DSAFWVBAIRSA TS ) ZBHEDD

m MDENIMED TCEDZED
m BDFENNIE UE B REE R ZE D> TUODINE LR
m A VPEBEAR U EEZRV (ZAB0DE3E)

] %ﬁﬁgﬁsﬂ

./7ﬁ<

ZEINREERDT )L — T DIMAICAT (T 72441

S TCTED

m ZEIZERZZE I NITE LB YREEENE U CTHEEZE UL
mstd:: W gim: OKLDICUTCHBIZERIZIEET D
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glm /

m OpenGL Mathematics (GLM) (D24 B ZE ]

m https://glm.g-truc.net/

m OpenGL Shading Language (GLSL) WD TS J 4w O RXREHOTOU S
S UEEBOARICH D ERES TS Y

m openFrameworks (355 T+ w2 XEKRIC OpenGL EWVNDSAT S
) Z{E>TL\B

mstd (FBRES TS UJDAEIZERE]
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https://glm.g-truc.net/

glm::vec2 /

m 2RO NLDT SR

glm::vec2 p; /] vec2 BEDEE p OES
p.x = 10.0f; /] p D x BIRADRA
p.y = 20.0f; /] p Dy BZZADKA
p = vec2{ 10.0f, 20.0f }; // p D x, y BE]:ADITA
p = vec2{ 0.0f }; /] p D x, yBZRNDRA
p += vec2{ 10.0f, 20.0f }; // p D x, y B DJIE
p += vec2{ 10.0f }; /] p D x, yBRADINE
p += 10.0f; /] p D x, y BRADINE
glm::vec2 g{ 3.0f, 4.0f }; // g @D x, y =HJHA{L
glm::vec2 g{ 0.0f }; // q @D x, y =#HAE
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##tinclude <iostream>

e

int sub(int x)
{

X = 10;
}

int main()

{
int x{ @ };

std::cout << x;

sub(?);

std: :cout << x;

}

fE (o) AOE—=nD

(EONDAETUNERD)

// @ hhEnsd

// 0 hbhEnsd

#tinclude <iostream>

int sub(int &x)

int main()

{
int x{ 0 };

std: :cout << x;

b(x);
su (}?

std::cout << x;

B UHEDICTED

(fEONDAEIUNRED)

// @ BEHEND

// 18 BEHETND
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SHaEE T & & const

const &S 18

&oe

ELUIDLEIS—

{R51E8%& const (CUTSIRIEL

##tinclude <iostream>

int sub(int &x)
{ , SR L DRI ELET S &

y T R5IHBNEESND
int main()
{

const int x{ @ };
// 8 MEA=ND

std::cout << x;

sub(x);

#tinclude <iostream>

int sub(const int &x)

{ const Z{F T T=ARBIER (S

std: :cout << Xx; .

int main()

{

const int x{ @ };

// @ BEHEND

std: :cout << x;
sub(x); C DBEAE sub() (EZE
F|E x 22 LX)
} CEZRELTLND
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of App T T ADA )\ x, y 2T N)LICT B /

#pragma once
#include "ofMain.h"
using namespace glm;

class ofApp : public ofBaseApp{
vec2 position;

public:
void setup();
void update();
void draw();

m float x, y; & vec2 position; (CEZE

ERS)

m using namespace glm; Z5G(CE

NWCTHEL Egim: ZABETEBD
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of App.cpp ZEE I D /

SR R e — = velocity (CIREZERE T D

e m position D x, y DT DEZR(C

void of e u . s

Oposci)t?gﬁ =Sszcg§)£adius 3 radius %%)J/H)q'rﬁfb LJT"&K?%

} _ . N

L m position (C velocity & #EERFEID

void ofApp::update(){ . fé’ibﬂi C '0)1&%72;5%)?3_5
position += velocity * ofGetLastFrameTime();

) m position DALE (CH4E radius D

A it §% 18 <

void ofApp::draw(){
ofDrawCircle(position, radius);

}

[EJL Bk EET]
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TEEE (D> ROOW) THRESEE /)

m AN > ROMSKROE LT
JF> TR0

OOVEE (CHlzo T=SHkAIRD K

D(CI D
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openFrameworks D« > RO DPEEA /

§ 552 (0, 0) ____ m int ofGetWidth()
m of App() DT+ > RODIEZED

B int ofGetHeight()
m ofApp() DT+« > RODEZIED

ofGetHeight()

ofGetWidth()

(ofGetWidth() - 1, ofGetHeight() - 1)
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m HOZE)
mp(t)=p+vt
= p.(At) = p’
m N

B p: position, v: velocity

B At: ofGetLastFrameTime()
B w: ofGetWidth() - 1

®m 7:radius
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Va

w

n IRERANS At 1BD

JO &

Nx' >w—rBEEHEZELT

LD

m TOLEEHEEURRIIE

X+vt=w-—r

KD

W—7—X

t =

Uy
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BSOS ya

IR A VAT
q= (W—r,y+vyt)
m FZERZROMDIRE
v = (—vx, vy)

m HD At BOAUE
r=q+v'(At —t)




of App 27 = AT velocity ZZ&%

5=9 5

class ofApp : public ofBaseApp{

vec2

public:

void
void
void

void
void
void
void
void
void
void
void
void
void
void

}s

position, velocity;

setup();
update();
draw();

keyPressed(int key);

keyReleased(int key);

mouseMoved(int x, int y );
mouseDragged(int x, int y, int button);
mousePressed(int x, int y, int button);
mouseReleased(int x, int y, int button);
mouseEntered(int x, int y);
mouseExited(int x, int y);
windowResized(int w, int h);
dragEvent(ofDragInfo draglnfo);
gotMessage(ofMessage msg);

m velocity & of App T T ADA>

I\ZL

T B
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setup() DEZE /

const float radius = 38.0f; m velocity (A )\EEICUTZD
1 e e e e s ] CHIPRI D
id ofApp::setup() -~ . — =
ety - veend tadius 1; m setup() C velocity ([C#JHRME Z 5%
velocity = vec2{ 300.0f, 100.0f }; Ejé

}
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update() DZEEE

w: ofGetWidth() - 1

void ofApp: :update(){ // w-r ZETEITD
const float wr{ ofGetWidth() - 1.0f - radius };
// BRIOT L —AOKERERZ&EZFL THL
const float dt{ float(ofGetLastFrameTime()) }; // BURAND 4 > ROMSEHETES

if (position.x >= wr){
// WIEOHDOMEZEERL TH <

t 2 iti ; " B - EZE U ZE Rk D
const vecz pi position J BHOBE=ZEL éénst flg:l t{ (;r - p.x) / velocity.x };

// FADMIEZEHT S BRVWRSEHES
position += velocity * dt; (C const 17T B /] BRUIAIEZERDD
const vec2 gq{ wr, p.y + velocity.y * t };

/] BREODEREZLZEI D
velocity = vec2{ -velocity.x, velocity.y };

// FADAIEERZET D
position = q + velocity * (dt - t);

; A o > RIS (Frd e SRR

velocity EAii& position ZEZE 9 B
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if (position.x >= wr){ .. }

Va

if (position.x >= wr){

// Db
// position.x = wr

/] DESDHETND

m 5L positionx =2 wrid5 { ...} A
DAIEZ1TD

n DI
mif X



R ya

X>y X Ry KDAZES true N ’;'55“(1@03]:@52’&4‘}5‘};&53
B CDLERZITD I ER F=RRiE
x>=y xDyAERS true BFEULD
. m SEHBEOMRE true () £/2(E
x<y XDy RKD/NEUVVES true false (18) DRI(E

x<=y xDyBUF/ES true
x==y x&yMNFULIRS true

xlzy x EyMFLSIRLVIRS true
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=N\ Sy b
i 1=/ 5 /

x &y ESE EE true DE=E B SRIBE true & false ZXTSRIC U

SEEY e T EET
mx, vy DMEUETRS 0 (& false. 0 BASME
true & UTIRD
< |- CyDLNINMNDN true DES g =DEEA(TOEEFEHIES

true BF LD
m SEEHOMER(L true TS false

' x D\ false 785 true. true 7885
X false (GmiB/Er)
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BERE C RIEEEORS AT /

X > 3 && x < 8

|X>=3
X<8%

*
l l

3 3

L('(x >= 3) || '"(x < 8))

I(x >= 3): :
I'1(x < 8)

o—

l
l
I
3 8 e



Il (if 3X)

if (&) {
<EMHH true BBSEIT>
}

if (%) {
<&EMHEN true BEET>
}

else {
<&EMHN true TRUOIXBSZEIT>
}

if (%fF1) {
<EMH1H true IBET>

}
else if (&&f2) {

<&FH1H true TRLKEH2D true BS5ET>
}

else {
<EHF1EFEH2E true TRULRBSET>

}

if (&f%#1) |
<M1 true XBET>

if (5&fF2) {
<&FEH1H true THEMH2E true IX5FEIT>
}

else {
<IN true TEEMH2H false IS5FEIT>
}
}

else {
if (5&%#3) {
<&&F1H false THMHA3IN true BRBEIT>
}

else {
<&ZH1H' false THRH3N false RRB5ET>
}
}
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V=700 5 LDORESILT DI

Va

m const float t{ (wr - p.x) / velocity.x };

W—Tr—X

[ I —
Uyx

mvec2 g{ wr, p.y + velocity.y * t };
mqg=(w-—1y+u,t)

m velocity = vec2{ -velocity.x, velocity.y };
l\ﬂ::(—ﬂa”vy)

m position = q + velocity * (dt - t);
mr=q+v (At —t)

81



R L TERRES LS CLRE

w: ofGetWidth()-1
h: ofGetHeight()-1

r: radius
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FvTFvUT, 2-2.mpa ELND T 71L& T Moodle DEE

2MOERBE(CTYVITO—RUTLIZE)
m BHE _EOFE(E [Windows F+—] + [G6] THFvITFv TEEI
(mac0S Tl QuickTime Player @ [FHARBEIEUNER | HMEXFE )

B HEOF v ITFr N TERNWEETEIXRTU—-—>23y MEIED T
2-2.ong EWWD T 7AI)LEZTrFY IO—RUTLIEE0)
2IRTTI =S T AW IR

B zoEEn 5
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NEIF+ T F D7y ITO— R /f
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NOR%ZDIY D UINIENSFHEAT T D

B void of App::mousePressed(int x, int y, int button)

B YD RADNY 72U &S (CHFEND

mx,y ([CEFNYTRDONY > UTALIEMNAD TS

m button (FHEINTZ/RST > DFE ST 0:/L, 1:F
m RE velocity OD#IHAE(Z 0 (CLTH
B YN OAMNI > =2 UIEESE

Nl 245

1]

B XY IANS >z UTefiE ZFHOALE position ([CEXTEI D

m 1RJE velocity [C 0 CIRUVMEZEETE I D
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FEIAMZIEET D
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TIZRY B LTz & S (CRETT B /

® void of App::mouseReleased(int x, int y, int button)
BN IRADOMI > Zzs UTc ES(CHEEINS
Bxy ([CENDADNT > Z M UTEAERNRAD TLD
m button (FFR U TWLWVENSY > DES T 04, 1:HR, 2:7
B NDOANRG 22U ES
BN DR ZRUTEUBEZER THL
m IRE velocity Z 0 [CERE T D
BN IOAMNTOZREUIZESE

B YORANY & iht UTTAIEN S UTZALE (CAh DT M LZE R
EIGGRETD (EEELTHLRW)

)
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m void of App::mouseDragged(int x, int y, int button)
ENIOR%ZE RSYVITBEMEIND
By (EANDRAZRE) UTCFTEDLEN A D

m button (TSN TWVWBNT>2DES T 0: A, 1R, 2.5

B RSW ROV I ADALE X, y & position [CERTE I DA

NOX(CERLTCEIL

B CDOESNIADRE
ghHYf

(S

553

S(CND AT —

E velocity D' 0 [CTRD TIRWEND X Z IESTE

VIV SN TUL S
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COREZED CTHUEZEHITD

At BOMEZ p' =p + VAL ICKDKSDHD




bool ofGetMousePressed(int button) /

B YO AMS M ESNTUONBE true IR I

if (ofGetMousePressed()) {
/] WINHDMRTZHU TONEZ COWEREITEND
}

if (lofGetMousePressed(2)) {
/] BN =L TWRITNIE C COUIENFEITEND
// @: &, 1: IR, 2 7

¥
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95



ofxBox2d /

\/

B openFrameworks C{EX D 2 R;cOYIET > >
m https://github.com/vanderlin/ofxBox2d

m Box2d (https://box2d.org/) EWND 2IR;TTDYPIET >
openFrameworks CIEEX DX DICLIZED

B CNZESESHDOKDIRERBENEICTED
n ZHOVEZINDCENTED

n AR TOBEEEIRD CENTED
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https://box2d.org/

/
. l of w110 ws2017_| release

O https //glthub com/vanderlln/ofxB

. EF‘aﬁ LIz DA%
<openframeworks DRI FG
>/addons (C ofxBox2d &U\D _

i
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B INSTALL FROM_GITHUB.md
B LICENSEmd
B READMEmd
B THANKS.md

= Windows (&)
== Data (D)
== Backup (E)
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15EDER | 1EDER



https://github.com/vanderlin/ofxBox2d/
https://github.com/vanderlin/ofxBox2d/

projectBuilder (CT O 1T b 5dHAD

import 29 Uw Y 20519 DI AILF%EER

Select the folder of your project, typically apps/myApps/myGeniusApp

create /update

4 B <« apps > myApps

FLLTANS -
Project name:
£ i
myCalmSketch w =EL
’ o l emptyExample
Project path: & ST
) : l myCalmSketch
Chof v0.11.0_ws2017 _release\apps\myApps DT l —
Addons:
Windows |:{::.f|
Platforms: =

== Data (¢) §
== Backup (E)

= *yRI-7

myCalmSketch

[ Ja5-n=R |




ofxBox2d Z > T CIENNT B

Addons DHH'S ofxBox2d ZiEIR  Update LTI O TP MEEM

create / update

create /update

Project name: Project name:
myCalmSketch m myCalmSketch m
Project path: Project path:
Chof vD. 11,0 ws2017 _release\apps\myApps Chof w0110 vs2017 _release\apps \myApps
Addons: ' Addons:
v ofxBox2d v

ofxAssimpModelLoader Platforms:

ofxBox2d

\j ofxGPS

ofxGui
ofxKinect i
ofxNetwork

ofxOpenCv



of App.h DB = /

B A )\ZECUUTOARASZIENT B

#pragma once

#include "ofMain.h"
#include "ofxBox2d.h"

class ofApp : public ofBaseApp{
ofxBox2d box2d;
vector<shared ptr<ofxBox2dCircle>> circles;
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ofApp.cpp /

m setup() CHZHER T D

// Pz 1EERT D

auto circle{ std::make_shared<ofxBox2dCircle>() };

/] ERRUTEAICINSGA—=FZLTE LT circles (GEMMT D
circle->setPhysics(3.0, 0.53, 0.1);
circle->setup(box2d.getWorld(), 100, 100, 10);
circles.push back(circle);
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ofApp.cpp /

m draw() CHZIRE T B

// circles DI NTD circle (CDLT
for (auto &circle : circles){

// M7z 1{8iE8d 5

circle->draw();
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