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(1) ţƈŖƉƂűŨœ�³ĭĴţƈŖƉõ�	
–  ŦƍŢĤōŀ"-�œPCĿôŏƑArduino→PCƒć	

–  PCĤōŀ�Pœ6ĩ5ķĺArduinoœ+eįŏ
ƑPC→Arduinoƒ�

(3)	ŝƇƏLEDœ�ġƑPCĤōÔœwSĭĺ!ōıŏƒć�

(4)	ĠőĠőľŦƍŢƏœ�ġƑţƈŖƉƂűŨƏ
Ļ�œÞŏƒć�

(5)	¦�ŭŗťŹƊŘœ�ġƑI2CŭųŘťƒć�

ċ�



ţƈŖƉõ��

•  10010110011…ŀŌġľŭƏŨ�9œƔŵūŮİĸô
ŏõ��^	

•  ArduinoļPCœyÈĭĺĘ
ĠĿ��ŋ�P'ŀŭ
ƏŨœŋŎļŎĻĦŏ	

•  ArduinoĻà©ĭĴŦƍŢiHœPCĿôķĴŎĘPC
Ĥōŀšſƍůô�ĿŌķĺLEDŋƂƏŨœ+eĭĴ
ŎĻĦŏ	

…11001101001�

sensor�

sensor�

LED,	Motor�
10010110011…�

Č�



ţƈŖƉõ�œŋķĺŇŌġ�

•  DîŁ!ŦƍţƍŠŀDîŀņņ	
ėėēÁƔDè�ŀě!ŦƍŢĻ!ŀ_īœŦƍţƍŠįŏDîĜŀŻƏŤœ3®	

	

ĝŭƏŨŀô�ĞćƑArduinoĖPCƒ	
– !ŦƍŢŀ"-�œPCĿô�ĭĺƂűŨƈƍŠ	

ĝŭƏŨŀ6�Ğ	ƑPCĖAruidnoƒ	
– PCĤōšſƍůœôķĺLEDœšƍŮƋƏƉ�

č�



ĝŭƏŨŀô�Ğ	
!ŦƍŢŀ"-�œPCĿô�įŏŹƋŠƇƁ�

void setup() { 
    Serial.begin( 9600 ); 
} 
 
void loop() { 
    int value = analogRead(0); 
    Serial.println(value); 
} 

ţƈŖƉõ�œýNįŏ 
Ƒõ�ö\Ɩ9600bpsƒ 

ŖŰƋŠŀ0´Ŷƍœ 
äŇ5ŏ 

ŭƏŨœPCĿô�įŏ 

Ď�



@�ŀj>�

•  Serial.begin(	õ�ö\ć)	
– ţƈŖƉõ�œýNįŏęõ�ö\Ł��ŀĠİŐĤ	

	300bps,	1200bps,	2400bps,	4800bps,	9600bps,	19200bps,	
57600bps,	115200bps	

	2�:	bps	=	bits	per	second	Ƒ1¾þĿôŏŵūŮ�ƒ	

	

•  Serial.print(	ŭƏŨć)						…	~×ľĭ	
	Serial.println(	ŭƏŨć)			…	~×ğŎ	

– ��ŋ�P'œôŐŏ	
– ArduinoĻŁě+ĜĿŌŏ�P'ŀÆ;ŁĻĦľĠŀĻ£j	

ď�



Serial.print()ĿŌŏ�Pŀ&-�

•  Serial.print(78)	-	“78”ĥ&-īŐŏ	
•  Serial.print(1.23456)	-	“1.23”ĥ&-īŐŏć	
•  Serial.print(‘N’)	-	“N”ĥ&-īŐŏ	
•  Serial.print(“Hello	world.”)	-	“Hello	world.”ļ
&-īŐŏ	

Đ�



ŭƏŨŀƂűŨƈƍŠ�

•  řŗƍůř8�ĿğŏěţƈŖƉƂűŨĜŽŨƍœşƈūş	
•  ţƈŖƉƂűŨĥê/ĭĺŭƏŨĥ¤Őĺħŏ	

đ�
õ�ö\ŀáSœĘŭƏŨœôŏŹƋŠƇƁļğŒıŏ(9600bps) 
�



•  ĸņŇœDįļß\ĿhĮĺtr�ĥJ0į
ŏ7JtrCę	
– ğŏj>ĘŦƍŢ	

– ��ŀÀOĿāªļGNDœyÈįŐłĘºŔ�
ŀÀOĤōß\ĿhĮĴāFœ5&ıŏę	

1EStrƑŽƈƅƏƁƒ�

Ē�

PIN3(GND)�

PIN2�

PIN1(V+)�



ŽƈƅƏƁƑ1EStrƒŀJ0œäŇ5ŏDî�

Ċĉ�

GND�

5V�

A0�

1EStr
Ƒ10kΩƒ�

ŽƈƅƏƁƑ1EStrƒŀ
�MŀÀOœ"-ƑA1ƒĿĘ 
	�ŀÀœGNDĘ 
Ŋġ¯�ŀÀœ5VĿĸľĨę 

•  !ŦƍŢļtrŀDîœ1EStrĿÌĦ{ĢĺĘ
6�įŏŭƏŨœÞĺŇŌġęß\ļ��ŀÿ�Łƙ	

!ŦƍŢŀDî	
Ł�ĭĺģħƐ�

A1œäňŌġĿŹƋŠƇƁœJ�įŏƐ�



ĝŭƏŨŀ6�ĞėšſƍůĻLED+e�
void setup() { 
    Serial.begin( 9600 ); 
    pinMode( 7, OUTPUT ); 
} 
 
void loop() { 
    if ( Serial.available() > 0 ) { 
      int data = Serial.read(); 
      if ( data == 'a' ) { 
        digitalWrite( 7, HIGH ); 
      } 
      else if ( data == 'b' ) { 
        digitalWrite( 7, LOW ); 
      } 
    } 
} 

ţƈŖƉõ�œýNįŏ 

ŭƏŨĥćěaĜĵķĴō 
LEDœONĿįŏ 

7´Ŷƍœ&-ĿáS 

ŭƏŨœƔųŘŮäŇñň 

ŭƏŨĥĦĺĠŏĤŪŚūş 

ŭƏŨĥćěbĜĵķĴō 
LEDœOFFĿįŏ 

ĊĊ�



@�ŀj>�

•  Serial.available()	
– 6�ĭĴŭƏŨŀųŘŮ�œòį	

– 1��ŀ�œòıłŭƏŨĥ�ĺĠŏĪļĿľŏ	
– ArduinoŁ	\Ŀ128ųŘŮņĻ�vįŏ	

•  Serial.read()	
– 6�ĭĴŭƏŨŀ�(ŀƔųŘŮœòį	

– nŎ�ŁćintG	

Ċċ�



PCĤōŀŭƏŨŀô��

•  ţƈŖƉƂűŨœê/įŏ	

•  "-�ĿšſƍůƑěaĜņĴŁěbĜƒœ"-ĭĺ
ô�ŽŨƍƑņĴŁśƍŨƏŞƏƒœuį	

•  ěaĜœôķĴ�ĿLEDĥONĿľŎĘěbĜœôķ
Ĵ�ĿLEDĥOFFĿľŏ�

ĊČ�



ƑÚìƒ�PěaĜœôŏļĠġĪļ�

•  �PĿŁĲŐĳŐě�PšƏůĜļ?łŐŏ
æ*´9ĥ,Ŏ`ĺōŐĺĠŏę	
	Ƒ�ƒćěaĜŁ97ĘěAĜŁ65Ęě1ĜŁ49	
	3ÏƖćhWp://www9.plala.or.jp/sgwr-t/c_sub/ascii.html	

	
•  ěaĜŀ�PšƏůƑ97ƒœ2ø�ĻØįļ
ě01100001Ĝ	

•  Īŀ1/0ŀ�ŃœON/OFFŀā �9ĿÌĦ
{Ģĺ�ôĭĺĠŏę	

Ċč�



ƑÚìƒćintGĻŀ6�ŭƏŨŀ)S�

•  Serial.read()Ł6�ŭƏŨœintGĻòį	

•  �Pœ6�ĭĴļĦŁƙ	
– �PšƏůĥ6�īŐŏ	

– įľŒĶĘěaĜļĠġ�PĥĦĴ�ŁĘ97ļĠġint
Gŀ�œ6ĩ5ķĺĠŏ	

– ľŀĻĘĪŀŌġĿ	
	)SįŏĪļŊĻĦŏ	
	Ƒ’a’	Łć97	ļÌ{7Ðƒ	

    int data = Serial.read(); 
    if ( data == 97 ) { 
      digitalWrite( 9, HIGH ); 
    } 

ĊĎ�



ŷƉŝƇƏLED�

•  R,G,B	3ÔŀLEDĥƔĸĿľķĴÄOę	

•  :Ôŀ_\œå�ĭĺÔĚľÔĥ&ıŏ	
�

Ċď�

G�

B�
R�

šƂƍŝŧƏůƑ	´üĠŶƍƒ�



ŷƉŝƇƏLEDœ­¬įŏDî�

GND� 11� 10� 9�
tr 330Ω (��Öû)�

ŷƉŝƇƏLED�

	´üĠŶƍ�

ĊĐ�



ŷƉŝƇƏLEDƑŖŰƋŠ&-ŀh³ƒ�

void setup() { 
pinMode( 9, OUTPUT ); 
pinMode( 10, OUTPUT ); 
pinMode( 11, OUTPUT ); 

} 
 
void loop() { 

analogWrite( 9, random(0,255) ); 
analogWrite( 10, random(0,255) ); 
analogWrite( 11, random(0,255) ); 
delay(1000); 

} 

9,10,11´Ŷƍœ&-ĿáS 
ĽŐŊĘ~ĥ�ĠĺĠŏŶƍ 

Éŀ_\œáS 
Ăŀ_\œáS 
éŀ_\œáS 

Ċđ�



ĠőĠőľŦƍŢƏœ�ķĺŇŌġ�

•  !ŦƍŢƏƑ ÷ƒėėėė→ŖŰƋŠāF�
•  ŽƈƅƏƁ	

•  kFŦƍŢ	

•  ŷŜŮƈŷƊşŨ	
•  ¨\ŦƍŢ	

•  ëă¢íĀŦƍŢėėėė→ŴƉť[	

ē�ĿţƈŖƉõ�ĻŭƏŨŀ6ĩ§ĭœ×ġ
ŦƍŢŊğŏ	

ĊĒ�



kFŦƍŢ�

•  uį-ĿhĮĺtr�ĥJ0įŏŦƍŢ	

•  !ŦƍŢœŁİĭĺkFŦƍŢĻÌĦ{Ģĺ
ŇŌġƑ��ĥsŐŋįĠŀĻ£jƐŤƃƍ
ŴƌŘƄœ�ġŀŊÓĠƒ	

•  -ĿhĮĺ�ŁĽŀŌġĿJ0įŏĵőġĤ	

ċĉ�



kFŦƍŢĻF-œŦƍţƍŠįŏDî�

kFŦƍŢ�

5V�

tr330Ω Ƒ��Öûƒ�

GND�

A0 tr10kΩ  
ƑÖĆ�ûƒ�

12�

»ĠÒ�

üĠÒ�

ċĊ�

•  !ŦƍƍŢœ�ķĴDîœĲŀņņ�ĠĘŦƍŢĵĩ�ĩ�ĢŏƐ 
•  ŹƋŠƇƁŁě!ŦƍŢŀ"-�œPCĿô�įŏŹƋŠƇƁĜļ<Į�

GNDŋ5VœLħ�ġļĦŁĘĂéŀƇŘƍĻ�ÇƐ�

!ŦƍŢƑĪĪĻŁ�ķĺĠľĠƒ�



ŷŜŮƈŷƊşŨ�

•  éKÊLEDļéKÊ6!ÄO	

ėœ;�ĭĴŦƍŢ	

•  éKÊŀ4W!ŀě_\Ĝœà©	

– Ãŀ¶Ćœ)*ĭĴŎĘĤĬĭĴoļŀíĀœ©ķĴŎĘ
¸ŀ�Ŀ�ĩĺņłĴĦœ�&ĭĴŎĘşūţƆƍŀ�Ŀ
ĠŐĺF-œà©ĭĴŎĘw ŀÑ¢œà©ĭĴŎĘetc…	

•  3ÏŻƏŤėhWp://kougaku-navi.net/sensact/	
ċċ�

LED�

6!ÄO�



ŷŜŮƈŷƊşŨœ�ġDî�

ċČ�

5V GND 

A0 150Ωė
ÖÉÖû�

10kΩ 
ÖĆ�û 

•  ŖŰƋŠ"-œ�ķĺāFŀJ0œäŇ5ķĺŇŌġ 
•  ŹƋŠƇƁŁě!ŦƍŢŀ"-�œPCĿô�įŏŹƋŠƇƁĜļ<Į�

8�Ł!ŦƍŢ
ŀDîļ<Į�lƐ�

Z�ŁLEDœ­¬įŏDî�



¨\ŦƍŢƑLM35ƒ�

•  ¨\œ©ŏICė	
ėėēŮƇƍŤťŨļaĥ�ĺĠŏŀĻ£j	
•  ZŀŶƍĿāªĘ8ŀŶƍĿGND	

ėœĸľĨļĘ�MŀŶƍĿ¨\	

ėĿVhĭĴāFĥ&-īŐŏę	

•  0ĔĻ0VƓ1ĔğĴŎ10mVŀJ0ļľŏ
�ę	
–  ArduinoŀŖŰƋŠ"-Ł0�5Vœ0�1023ŀ
��ĿJ{įŏŀĻĘ��ŀ^ĻdōŐŏ	

ėė}�¨\Ƙė(5*ä5�/1024)Ĉ100	
ċč�

5V 
GND &- 



¨\ŦƍŢƑLM35ƒœ�ġDî�

ċĎ�

5V 

GND A0 

äŇ5ķĴ�œ¨\ĿJ{ĭĺPCĿôķĺŇŌġ�



¨\ŦƍŢƑLM35ƒŀ�œäňŹƋŠƇƁ�

ċď�

float analogData;  // 0 - 1023 
float tempC = 0;   // }�¨\�
�
void setup(){ 
  Serial.begin(9600); 
} 
 
void loop(){ 
  analogData = analogRead(0); 
  tempC = ((5 * analogData) / 1024) * 100; 
  Serial.println( tempC ); 
  delay(1000); 
} 

ţƈŖƉõ�œýNįŏ 

LM35ŀ&-āFœäň 

}�¨\ĿJ{įŏ 

•  ŹƋŠƇƁŁě!ŦƍŢŀ"-�œPCĿô�įŏŹƋŠƇƁĜļŅļŔĽ<Įę�œ
J{ĭĺĤōôŏę�



•  ëă¢ŴƉťœµWĭĺĘ4WĭĺnŏņĻ
ŀ�þœàŏĪļĻíĀœàŏŦƍŢ�

•  ÛAWEBŢŘŮœÞĺ�Ġ�œ¼ã	

hWps://www.switch-science.com/catalog/2860/	

ëă¢íĀŦƍŢ�

ċĐ�



ëă¢íĀŦƍŢœ�ġDî�

ċđ�

5V GND 

9 Trig→ 8 ←Echo 

ÚìƖFRITZINGŀùAœó.įŏ�¡ė 
(1) http://fritzing.org/projects/hc-

sr04-project ĤōùAŷŕŘƉœũ
řƍƋƏů 

(2) Fritzing ĻùAŷŕŘƉœŘƍžƏŮ�
�



ëă¢íĀŦƍŢŀ�œäňŹƋŠƇƁ�

ċĒ�

int Trig = 9;   // Trigger ĿyÈĭĴŶƍ 
int Echo = 8; // Echo ĿyÈĭĴŶƍ 
int Duration; 
float Distance; 
 
void setup() { 
  Serial.begin(9600); 
  pinMode(Trig,OUTPUT); 
  pinMode(Echo,INPUT); 
} 

TriggerŁ&-, 
EchoŁ"-ĿáS 

ėŴƉť"-@�ėƑŴƉťŘƍƒ	

•  pulseIn(	Ŷƍ´9,	�,	dmeout	)	
– �(HIGHņĴŁLOWƒĻŴƉťŀ¿ąœwS	
– wSĭĴŶƍYĠĴŴƉťŀ[œƀƈ¾2�Ļòį	



ëă¢íĀŦƍŢŀ�œäňŹƋŠƇƁ�

Čĉ�

ėėėėėėėėėėėėėėėėėėƑĸĹĦƒ 
void loop() { 
  digitalWrite(Trig,LOW); 
  delayMicroseconds(1); 
  digitalWrite(Trig,HIGH); 
  delayMicroseconds(11); 
  digitalWrite(Trig,LOW); 
  Duration = pulseIn(Echo,HIGH); 
  if (Duration>0) { 
 ćććDistance = (float)Duration/2*340*100/1000000; 
    Serial.print(Distance); 
    Serial.println(" cm"); 
  } 
  delay(500); 
} 

pulseInÿ�ĻechoŶƍĿ"-
īŐŏŴƉť[œms2�Ļà© 

ŴƉťŀbfĿĤĤķĴ�þƑmsƒ 
œ2Ļ,Ŏ 
ăö(340m/s)œĤĩĘcm/secĿ{Â 

TrigŶƍœLOW→HIGH→LOW
ļJ0īıĺëă¢ŴƉťœµW 



•  Õ�PĘŝŨŝŰœØ½įŏŭŗťŹƊŘ	
•  I2CyÈ	

•  ÛAWEBŢŘŮœÞĺ�Ġ�œ¼ã	

hWps://www.switch-science.com/catalog/1407/	

¦�ŭŗťŹƊŘ�

ČĊ�

TÎĻŁěťƉżƏƉ³ŬťŮƌŘƄĜĻyÈ 
�õŁěŶƍźūũĜœŲƍũ�ĩĭĺ�³įŏ 
ƑĻĦŏ�ŁR#Ŀ œĸĩĺxmĭĺŇĺħĵīĠƒ�

ţƆƏŮīıľĠ
ŌġĿ£jƐ�



I2CŭųŘť�

•  I2C(Inter-Integrated	Circuit)ŁĘſŘšƍļ=ð
ÙÌŀþŀţƈŖƉõ��^	

•  Ü�ŀŦƍŢŋŭŗťŹƊŘĿVĭĘ1Å(2�)
ŀ�9ÊĻ"&-ĥĻĦŏ	

•  WireƇŘŸƇƈœ�ġƗė#include	<Wire.h>	

•  ŭųŘťŀŖůƊťœwSĭĺĘšſƍůœôŏ	

Čċ�

SDA 
SCL�

SDAėSCL� SDAėSCL� SDAėSCL�

Vdd�

ſťŨ�

ťƊƏŸ� ťƊƏŸ� ťƊƏŸ�



LCDœ�ġDî�

ČČ�

5V 
GND 

A0 

XRST�VDD�GND�SDA� SCL�

SCL SDA 

ēSDA, SCLŁĘĲŐĳŐA4, A5ĿyÈĭĺŊÓĠ�

ţƆƏŮīıľ
ĠŌġĿ£jƐ�



LCDĿ�P'Ǝ��œØ½įŏŹƋŠƇƁ�

Čč�

#include <Wire.h> 
#define I2Cadr 0x3e  //LCDŀŖůƊť(ESƒ�
�
// ŭŷŜƉŮáSĻćSDAŁ18´ćSDAņĴŁA4 
//               SCLŁ19´ćSCLņĴŁA5  
 
void setup() { 
  delay(500);   
  Wire.begin(); 
  lcd_cmd(0x38); ćlcd_cmd(0x39);  lcd_cmd(0x14); 
  lcd_cmd(0x70);  lcd_cmd(0x56);  lcd_cmd(0x6c); 
  delay(200); 
  lcd_cmd(0x38);  lcd_cmd(0x0c); lcd_cmd(0x01);  
  delay(2); 
} 

3Ïè�Ƒ�ĚŻƏŤĿƈƍşzïƒĿ
ľōķĺ(�áS 

ē	lcd_cmd	Ł�ĚŻƏŤĻSÍ�

1/3�



LCDĿ�P'Ǝ��œØ½įŏŹƋŠƇƁ�

sprinhƑ�Pú',ŷŜƏſūŮ�P',J�)Ɨ	

dtostrfƑJ�,#�ŀ�,X�­��ŀ�,�P'ú'ƒ;�
ČĎ�

void loop() { 
  // �P'�
ććlcd_setCursor(0, 0); 
  lcd_printStr("FMS"); 
 
  // ���
ććint  idata = 2016; 
  char intStr[4]; 
  sprintf(intStr, "%4d", idata); 
  lcd_setCursor(4, 0); 
  lcd_printStr(intStr); 
 

 
  // ¥/X�­�
ććfloat fdata = 3.1415; 
  char floatStr[8]; 
  dtostrf(fdata, 6, 2, floatStr); 
  lcd_setCursor(0, 1); 
  lcd_printStr(floatStr); 
  delay(100); 
} 

ŝƏŧƉ�ÌáS 
Ƒx]�, y]�ƒ 

�P'Ø½ 

��œ�P' 
ĿJ{ 

¥/X�­� 
œ�P'ĿJ{ 

ē	lcd_setCursor,	lcd_printStr
Ł�ŻƏŤĻSÍ�

2/3�



LCDĿ�P'Ǝ��œØ½įŏŹƋŠƇƁ�

Čď�

// šſƍůœô�įŏ�
void lcd_cmd(byte x) { 
  Wire.beginTransmission(I2Cadr); 
  Wire.write(0b00000000);  
  Wire.write(x); 
  Wire.endTransmission(); 
} 
// �PŀØ½�
void lcd_printStr(const char *s) { 
  Wire.beginTransmission(I2Cadr); 
  while (*s) { 
    if (*(s + 1)) {  
      Wire.write(0b11000000); 
      Wire.write(*s); 
    } else { 
      Wire.write(0b01000000);  
      Wire.write(*s); 
    } 

3/3�
    s++; 
  } 
  Wire.endTransmission(); 
} 
 
// Ø½�ÌŀwS�
void lcd_setCursor(byte x, byte y) 
{ 
  lcd_cmd(0x80 | (y * 0x40 + x)); 
} 

ÈĦŀ�PĥğŏI; 

�cŀ�PŀI; 

ô��PŀžŘƍŨœøŉŏ 

3Ïè�Ɩhttp://akizukidenshi.com/
download/ds/xiamen/AQM0802.pdf 
ĪŐœ3ÏĿĘ(�0ŋšſƍůô�Ę
ŭƏŨô�ŀ%²œ�ħę 
ÛAWebŢŘŮŀÛ�	�ĘŢƍŹƉš
Əůœ3ÏĿĭĺ�Ġ�œq|įŏę 



I2CŭųŘťœpġ@��

•  Wire.begin()	
– WireƇŘŸƇƈœ(�0ĭĺſťŨƏļĭĺyÈ	

•  Wire.beginTransmission(address)ė	
•  Wire.write(�)ė	
•  Wire.endTransmission()	

–  addressĻwSĭĴŭųŘťĿô�ýNęwrite()Ļŭ
ƏŨœŞƅƏĿôŎĘendTransmission()Ļô�œT×	

•  Wire.requestFrom(address,	count),	
Wire.available(),	Wire.onReceive(handler),	
Wire.onRequest(handler),	Wire.read()	
– ŭųŘťĤōŀŭƏŨŀ6�	

ēâĭħŁƈŷŕƊƍťĻ¼ã	
ČĐ�



ËÎBĄƔ�

•  šſƍů"-ĿŌķĺ��ŀ4hœòįŹ
ƋŠƇƁĿĭĺŇŌġ	

–  ěrĜļĠġ�Pœô�ĭĴōŝƇƏLEDĥ	
ėéħ­¬ĭĺěLED:	redĜļĠġ�P'œòį	
– <�ĿěgĜĘěbĜļĠġ�Pœô�ĭĴōŝƇƏ

LEDĥÉĘĂĿ­¬ĭĺěLED: greenĜĘ
ěLED: blueĜļĠġ�P'œòį	

–  ěcĜļĠġ�Pœô�ĭĴōĘ!ŦƍŢŀ�œ	
 ěsensor	data=	???ĜćļĠġa^Ļòį	

–  ětĜļĠġ�Pœô�ĭĴōĘ}�¨\œ 
ėėětemp= ???ĜćļĠġa^Ļòį	
	
ěrgbrgbrĜļô�įŏļĘĽġľŏĵőġƙ	

Čđ�



ËÎBĄƕ�

ëă¢íĀŦƍŢƏļLCDƂŤƅƏƉœÅŇ
;ŒıĺĘVç°ņĻŀíĀœ¦�ŭŗťŹ
ƊŘĿØ½įŏÙÌœ�ķĺŇŌġ	

– LCDƂŤƅƏƉœ�ġŹƋŠƇƁŀćloop()ćŀ
�ĿĘëă¢íĀŦƍŢĻíĀœà©įŏ%
²œó.įŏę	

– ëă¢íĀŦƍŢĘLCDƂŤƅƏƉœ�³įŏ
Ĵŉŀ(�0%²Ęloop()ŀ�Ļ×ġńĦ%²
œ�²ĭĺ�ńŏę	

ƑģņĩƒíĀàĥĻĦĴōĘ¨\ŦƍŢœó
.ĭĺĘ¨\Ŋ¦�ĿØ½ĭĺŇŌġę	

ČĒ�
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čĉ�

ŘƍťŮƏƉĭĴĠƇŘŸƇƈœşƈūşįŏ
ļŘƍťŮƏƉŽŨƍĥ±Őŏ�
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