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class RPmotor
{
public:
RPmotor(int PWMA, int AIN1, int AIN2);
RPmotor(int ch);
void rotate(int velo, int time);
void cw(int velo, int time);
void ccw(int velo, int time);
void rotate(int velo);
(PEX)
¥
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void RPmotor::rotate(int velo)

{

if(velo>0){
digitalWrite( AIN1, HIGH);
digitalWrite(_AIN2, LOW);
SETPWM;
}
if(velo<=0){
digitalWrite( AIN1, LOW);
digitalWrite(_AIN2, HIGH);
velo=-1*velo;
SETPWM;

}
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0 07’5 A [Snakel &WigE:

[IAAL =TT
void loop(){
uint8 t b = readButton(); /D> NO—255A0A M
if (b != BUTTON NONE & b != BUTTON SELECT)
buttonPressed = b;
if (!collision){
applelLogic();
checkIfAppleGot();
specialApple();
checkIfSpecialGot();
specialTimer();

updateSnakePosition(buttonPressed);
if (timer >= snakeSize - 1)

removelLastFromTail();

else
timer++;
}
else {
if (displayEnd == true)
displayEndingScreen();
showTitle = true;
uint8 t buttonPressed = readButton();
if (buttonPressed == BUTTON_RIGHT) ///*¥**¥k*xtkkdxrxx
setup();
}
delay(dificulty);
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LA U HOEEERICTST7EVNDIHEDNZERTAHELELD, LEXF . y =4/ x DFEV
REBIDT S T7%EBZ THET

EERTHNE [x = 20&TY = 2] OEDBFUDRVKRLZETWVWSDOATOY ALT. R
EDLZZNSULLHERTRBAR. CWLWDAANETAHZTEINLULNERAN. CDTS7EF
HOEMARUTHADE [xH1.999999999999D & =] ¥ [xH2.000000000001D & &
DROFETBZETTT, DEW HBBICH L>TWVWD [REFAIDTS7] EWDDIE.
FWEBBICSAE [BEHDOIMELG O>TROLDICEATVEZHD] EWDIEICBYE
9 1o
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FTBE7ATLLI-20Q H50 F—LTOISLZDZEVTHD
[ZFARBCELSSADREVEVWEFAZTLTLENEBNK ] EVWSBTEREFHKTD
BIEFTEERETVBDTI A, pointXEXHNETDEEZ T IZR—RITTH
BT ENTEET LN

fE - BOBEKY : B
(BEEYESLORIMREIL 10)

®3-1 BT ATLAICTZ7EHL
FIFELOHDKLDLGREZBTHPEREZRRIETCHTE LD, 7075 LD THZE
ILDTCHEE kD5
7075 LANDEEAH
RoboticsProfessorCourse3 > MagicltemLCD5 > Graph_cline

RITHBR  B3- 20K DGTEENERINET,.
CG)jD?jA[L$7&DDZT777%?‘5@_5‘@_(%435L/c’:'iﬂ

BE-2 =712
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PoTHES!

7075 A4 [Graph_cline] EAZIHRTOBNDELS(CTSTERRIETHED |
B - WETROIT S 7R yBORAIAEBOTHSHOLWVGFE, [y = x| DTS
FiBE

T forXEE ST XHODEEDYDIE] ERHTZDERICHRNRE T,
EVSIEE, X = -80H5x = B0FT WEEFVLALR |
SR#HIC. SOEBNICTSTEXPVTUERRVLETED SHHK(E

void setup() [RICHS EWLLVK !

y = XBEAIDBHFAOTERDT S V7 (CBBFTTIN ANTFETLEIN?
MTRO&ESHNEBEBINTNIELENTT 10

TFTscreen.stroke(®, 0, 255);

int X, yi
for(x = -80; x <= 80; x++){
y = X,

TFTscreen.point(x + 80, y + 64);
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V=X |0BHT. 7O T BEOYEEERDTNET R S, BT STEINE
ENEZFCORENZNZEL &S,
ECAT [T27E@F—RADFTINE, RIRICEOD>TULED] EMATULEIAESL)
DTRBVTLE SN R [x += 3] BELTRLABNBULET. COFFLE,
E3LTHEEADBERALE<BE>TLEVNE TR, ZCToDESCHELTHEL &
e P

TFTscreen.stroke(@, 0, 255);

float x, y;
for(x = -80; x <= 80; X += 0.01){
y = X

TFTscreen.point(x + 80, y + 64);

ZH x s |y ZfloatBICT BT IR TZ2SLIEZB/ETI DL DICEWF U,
T%R?LM’@I&*%E&%:JZU?'@VJ\ CNE B, ﬁ@%ﬁ%%ﬁmiliﬁ@bﬂi@'o

CNETIEHBHED %Bﬂ [Fd5 V) F L7 DN {3 [BHE] &L\ -32,768N1 5
+32,767TE THOEH bb‘?ﬁ?‘tiﬁhn © Uﬁﬁﬂ%ﬂ?ﬁbﬁ FNEFE N RETH B float
B, FUAEVWERERVEVE X FERYEITSS long 2 EVWE UL & Do

Z# % long [CERT 2 & QuWMB@M#b+zMﬂwamviﬁ®@€ﬁi
iﬁofﬁbnntﬂﬁ\%ﬁb#mziﬁh%M!

ERFWVWR. SADOTZ VX yEEED| int DEBTTHINEWEBDT. |lon
DE&ERFHY TEAR,

HEZEBBICREHIZNZ. BLEBETSTOEEETAHAEL &S, )
Bl LT WSO STODH > PN EBELELE. BHEOHIAEIEZAATATL
i,

QoIS LNDEE AL
RoboticsProfessorCourse3 > MagicltemLCD5 > Graph_xx

RTRR | y=xX*O7 2 72hF‘TEEIN DB
FEEBSTOLWEWR2EDO A WSS UNFEAD . D2ROBETRRT S I T,

CNLBEDTS7F. ETERBZILNILOHLICEO>TVET,

(B TWEBWHASEALBTSTICERBD DDA HEWNWL] ] EWDHDEETHE. HXE AN
ITNIEBFNCT S 72 WNWT<NBAOTETHBEFTI 1|
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K®3-0 72702 TINTOT S A

AR LA NI 75 7Dx
(10 —x)(x + 20)
Graph1 y = 5
_ (10 —x)?
Graph?2 T
(x — 10)?
h =
SR Y~ 1000
Graph4 _x(x—l—ZO)(x—BO)
¥ 1000

TEIC. SRYETER [ZARM] ZRELETSTIE UMTOLIBENDELHY EFT,
Q7075 LDEEAH
RoboticsProfessorCourse3 > MagicltemLCD5 > GraphPole

O~@®D |/ (DX TIOR) DUEZIESICEELTUVEELL D,

X:‘rﬂ::‘fﬂcﬂ;i—ﬂ;ﬂci :l){ :“/ t\?l‘j ]\ %g%b? L/d: J:-'-:) l i:*:%*k:‘:"k:k"ﬁ::’c/
//f6M
x=MAG*cos(p);
y=MAG/2*sin(p);

/IR TIVASYDD—T 171 R
//x=20*(2*cos(p)-cos(2*p)); —

D Ely=20%(2%sin(p)-s1n(2%p)); DERTU. RRERBLIES
//y=20*(2*sin(p)-sin(2*p)); Dx - YeBOY (IX K7
/| =ZE% %ﬁnf®®ﬂsbc¢?ﬁh)

@ f/}(:MAG*Sj_n(':;*p)*CDS(p); N %ﬁjﬁﬁbz‘<r_t_b\o
//y=MAG*sin(3*p)*sin(p); —

E‘ b o —_, LY S-LE .

LEES BICFIETO~®EEHTIIZEL

O [ [x=MAG*sin(2*p)*cos(p); <

//y=MAG*sin(2*p)*sin(p);

// ) \ZEHR
@ //x=MAG*sin(4*p)*cos(p);
//y=MAG*sin(4*p)*sin(p);

/)7 )L AT A HBER
//x=MAG/(p*5)*cos(p*5);
® //y=MAG/(p*5)*sin(p*5);
//ETTE
//x=MAG*cos(p)*cos(p)*cos(p);
//y=MAG*sin(p)*sin(p)*sin(p);

/wﬂrw:’r:‘r:’:*‘kﬁ‘k‘x‘k‘ﬂr ; £ i’t{ﬁ::’r*:’r*:‘rﬂﬂ*www:‘r#:‘r'ﬂcﬂ:*:’r“—‘::‘rﬁ:‘r‘#:‘r*ﬂr/
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3.1,

FEHE7PATLI-203 £50 ¥—LOSLEDZFNTCTHD

- - W

=ERFTTRRICFYL Y

“RmliehE CcEhTeEELE i%fcz}f\ﬁ(zméﬁbiﬁ' !

KE., ZRTTERREFIESICKETVETENRBEXE) —BEHNNEBICHDIEH. /AVID >
OBV EHLUOWOTIN, BLeDT1TIKAICEBERETESWVEUL D,

CCTRYVYFEIH—ZFEVWET, DI VTFLIH—ZEELTIZESL,

FIEFRTULTAHAELELD | FOT7SALEBLUTCEYET,

D F0TSLNDEEAH
RoboticsProfessorCourse3 > MagicltemLCD5 > tiny 3d_MPU

KRITHRBR | ZRTOHOHRIRSN., D3| CEERULIEY Yy FE T —%28BT & KRHNED
Do

ROTHAELD !

IAXRNT7 IO RNDUEZDN A THEXD,
IAKNTORNDUBEDNZBDCEICRIODTRREINDELDEEDD K !

O 0754 [tiny 3d MPU] &WiEE (93 ~ 103758)

X*k*k*k*%#k##*#*#***##%#%k#k*k*k***#*#%#/

// uncomment 1 header to automatically load mesh

#include "mesh cube.h" — TR EDE. BU Y/ (DAKRNTIRN)
//#include "mesh cone.h" Rl s e (AW

//#include "mesh sphere.h"
//#include "mesh torus.h"
//#include "mesh monkey.h"

/*********%%%******k*ﬁ%ﬁ%ﬁ#kk****k*ﬁ*#*#X
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STy ZRIERINDNTEFTULED, oW <KD TERBRE —ILRDOEEZ{EO>THE
L&Do FTRBRBRES—IWNRDI v 1TOHEZT AN UTAHAELL Do
UTO7073LERITLUTLEE L,

Q7075 LNDEEAH
RoboticsProfessorCourse3 > MagicltemLCD5 > MPU9250DMP_TFT
RITHR/R . ARBEBLCE Y —DHFEIRTIND.

[E>H—%F8h Lk X ICRENEITENESHRRLTHEL &S0 [EITHEFO
Ry k] TESEMEETT 1,

POTHED!

I1IYAZY NEBHA LT ERTERESN LTAED, FOTS A [tiny 3d_
MPU] ZRFUTIUTDESICOAY 7O REHLTRITUTHE S,

7075 A [tiny_3d_MPU] [EZBBREB—ILRNOEEEZNAEFT. BERFTHLDIA>
R7IREALTRAFLTHELLD. FTOTSARTE. Iy FROF—FBLTLE
=LY

Q7075 LNDEEAH
RoboticsProfessorCourse3 > MagicltemLCD5 > tiny_3d_MPU

O 702’54 Ttiny 3d MPU) &Wikk (87 ~9258)

/ﬁ*ﬁki**ki*ﬁ*#*k*ﬁ#ﬁki*ﬁ#ﬁ*#***%*k*ﬁ#ﬁ*#/

/ [#define USE_MPU9250

fﬁkﬁk*##*ﬁ*i*#t*k*#*ki#ﬁ*i***k***k*ﬁ*i*#X

HRITHRR | BBERLES —IILROEELNNDY ., XMy helBF2ETS5T71v7
HEN<o

ITEDTULLON? BAULEABICEBEINBK T TOEARABEGRECE >IEHALRN

F9. HUEABDEFMUNBRBRIDEDICHODTWVWET, <BKLBEO0ULTHRLUTAHAT
i i A O
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POTHELED!

WBWAEMEEBLTHES, OS5 A [ting 3d MPU] OO %> K73 K
DUBZZBELTC. BORELEHAUTHLD,

X***************************************/

// uncomment 1 header to automatically load mesh
#include "mesh_cube.h"

//#include "mesh_cone.h"

//#include "mesh_sphere.h"

//#include "mesh torus.h"

//#include "mesh_monkey.h"

/***kﬁk****ﬁ*#***********#*********%kﬁ**ﬁ

9S4 KUTLER?

RUT>E@F SABEVIBKOSETI A ZRTIZE2—9T 571 ¥ IRICH
NWTlE, BELEDIAYEZ@NV=A. BASOLAKICHEL. BLURRT 2HE%
BUET.
—RTERDTIIINALEMTVRERBVET, BEDERE 707t DOA/DER
EWDSHAICKD>TIYTIVARICEAALBERBL A A—Y T REO=RTEHD
MEE I E1—9 FTREUED. BURAARYTBEXCERCERTLET,
COZBEOBNBINEL) U7 VERRCRREIH TOH. F—IBEFBRT,
PIBEE<BWET, BIEDS—ATEIERICZLDFT—IEMIIBRZ DD T, HATL
BAREEAEGH DL ERBVEBVWETH, IH<KETLEHBT, COHAY T
EFEBLTIDCCHF 579 —ENADNTVET,

RIIT" [D10FRT 17 (Wikipedia): 7!) —BRISBH]
SHBE . (20174F118118) URL: http://ja.wikipedia.org/wiki/R') T >
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4. F&H (BERS5T)

SAE [A7Vx7 @] EWOIBEZZUOE U,

HEONGWLWSETITH, ZERICTOTSAZHKEEIC. 72A XVYRDEVWAZ
BRELTOIDNELVWEBWVWET,

EB(CT2V71VIRAERLZATAHELL, BREDBEWVWAZEHTVANABRI ENE
BRCEIEHAEBWVET,

BEBICERTICEALVLTHEBZLTAEZE UL =ZRTI S 71 v I RZMUIRD(ICEES L
TH [BRINILO¥MZ] ONBHNLEBICEWVETOT, MRBULERICELIRVERS>TH
LT L D

RO E T—LIERALTESIAULLDULLBATWEEZLED |

RAEF NBEGT 71y IR T —LET5ICHFER 3V |

OLITOEBEE ZESE L T IEE LY,

ATV MO S IV ZEEET D

B N\ FOTSAEEELTHS

v TSIV =ZRITT T 74 W IT'ERTNT D

OxElE. [F—ATOTSLEZRZHECS] #HVET,
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(ROUBELZEHD)
RBIFE. UTFON=YZF>TETLLLTZL,
usSs —2Ib 1 [f =T 22— 1 || ORTO—=ILE 111301 ZUyRR—F | 1

I IN—R 65 || 2 PRAA YF 10

R@BTAATVAY=IUR| 1

B4-0 REMHBGRED
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P.12 X>THALD! BEEH

#include <TFT.h>
#include <SPI.h>

TFT TFTscreen = TFT(A2, 1, 9);

void setup(void){
TFTscreen.begin();
TFTscreen.background(@, @, 90);
pinMode (A@, INPUT_PULLUP);
pinMode (A1, INPUT PULLUP);
pinMode (A4, INPUT_PULLUP);
pinMode (A5, INPUT_PULLUP);

}
int px = 80;
int py = 64;

void loop(){
if(digitalRead(A@) == LOW){

py++;

}

else if(digitalRead(Al) == LOW){
pPX--;

}

else if(digitalRead(A4) == LOW){
pYy=-4

}

else if(digitalRead(A5) == LOW){
pX++;

}

TFTscreen.stroke(255, 255, 255);
TFTscreen.point(px, py);
delay(100);

TFTscreen.stroke(9, 0, 90);
TFTscreen.point(px, py);
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P13 XoTHELD! D #EEH

#include <TFT.h>
#include <SPI.h>
#define up ©
#define down 1
#define left 2
#define right 3

TFT TFTscreen = TFT(A2, 1, 9);

void setup(void){
TFTscreen.begin();
TFTscreen.background(@, @, 0);
pinMode(A@, INPUT_PULLUP);
pinMode(Al, INPUT_PULLUP);
pinMode (A4, INPUT PULLUP);
pinMode (A5, INPUT_PULLUP);

int d;
int px = 80;
int py = 64;
void loop(){
if(digitalRead(A@) == LOW){
d = down;
}
else if(digitalRead(Al) == LOW){
d = left;
}
else if(digitalRead(A4) == LOW){
d = up;
}
else if(digitalRead(A5) == LOW){
d = right;

11(d == up){
PY-=3
}
else if(d == down){

Py++,

b o o R R R R R R S S R R R R O R S R R R e R S R e e
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else if(d == left){

pRen)

¥

else if(d == right){
PX++;

b

TFTscreen.stroke(255, 255, 255);
TFTscreen.point(px, py);
delay(100);

TFTscreen.stroke(9, 0, 0);
TFTscreen.point(px, py);
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P13 ®o>TALDS ! @ HBEEH

#include <TFT.h>
#include <SPI.h>
#define up ©
#define down 1
#define left 2
#define right 3

TFT TFTscreen = TFT(A2, 1, 9);

void setup(void){
TFTscreen.begin();
TFTscreen.background(@, @, 0);
pinMode(A@, INPUT_PULLUP);
pinMode(Al, INPUT_PULLUP);
pinMode (A4, INPUT PULLUP);
pinMode (A5, INPUT_PULLUP);

int d;
int px = 80;
int py = 64;
void loop(){
if(digitalRead(A@) == LOW){
d = down;
}
else if(digitalRead(Al) == LOW){
d = left;
}
else if(digitalRead(A4) == LOW){
d = up;
}
else if(digitalRead(A5) == LOW){
d = right;

11(d == up){
PY-=3
}
else if(d == down){

Py++,

b o o R R R R R R S S R R R R O R S R R R e R S R e e
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else if(d == left){
PR

}

else if(d == right){

pX++,

if(px ¢ 2){
px = 2;

}

if(px > 158){
pX = 158;

h

if(py < 2){
py = 2;

}

if(py > 126){
py = 126;

TFTscreen.stroke(255, 255, 255);
TFTscreen.point(px, py);
delay(100);

TFTscreen.stroke(9, 0, 0);
TFTscreen.point(px, py);
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#include <TFT.h>
#include <SPI.h>
#define up ©
#define down 1
#define left 2
#define right 3

TFT TFTscreen = TFT(A2, 1, 9); [[BRBT A ATLAERDIEEDARI T

void setup(void){
TFTscreen.begin(); //BET 1 AT LA KRR
TFTscreen.background(9, 0, 0); //B=®EdE
pinMode(A@, INPUT_PULLUP);
pinMode(Al, INPUT_PULLUP);
pinMode (A4, INPUT PULLUP);
pinMode (A5, INPUT_PULLUP);

int x[3@0], y[3ee], i, d;
int px = 80;
int py = 64;
void loop(){
if(digitalRead(AQ) == LOW){
d = down;
}
else if(digitalRead(Al) == LOW){
d = left;
}
else if(digitalRead(A4) == LOW){
d = up;
}
else if(digitalRead(A5) == LOW){
d = right;

11(d == up){
PY-=3
}
else if(d == down){

Py++,

b o o R R R R R R S S R R R R O R S R R R e R S R e e
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3 &H

else if(d == left){
PR

}

else if(d == right){

pX++,

if(px ¢ 2){
px = 2;

}

if(px > 158){
pX = 158;

h

if(py < 2){
py = 2;

}

if(py > 126){
py = 126;

x[1]
y[i]

PX;

PYs

1l

TFTscreen.stroke(255, 255, 255);
TFTscreen.point(x[i], y[i]);
delay(100);

TFTscreen.stroke(@, 0, 0);
TFTscreen.point(x[i - 4], y[i - 4]);

i++;




