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setup() -~ -
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loop()
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1yl 2SI 8 el et Sy o
sl By ) /7 e el AL (single line comment) a5 s (e () oSa (Galas o
*[ Gade s haadl Aoy (8 /* 04 5a )l AdLals (block comment) bl Bae (e () 5Sa (Galat o
bl Al

// This 1s a valid comment

/
This example code is in the public domain.
(Another valid comment)

*/
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int 1i;
float temp;
const int ledPin = 13;

int numberl, number?2;
int sum = 0;
sum = numberl + number?2;
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float temp; // any function will see this variable

void setup () {

/...
}

void loop () {
int 1i; // "i" is only "visible" inside of "loop"
float f; // "f" is only "visible" inside of "loop"
/] ...

}
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Tl | PP POCNRTREN Gl yziall e @HM L;B (Data Types) Tl | P &\)3\ PREN R
Al ) ol s o
12 Jie osa 22e jnt @
123456 Jis caclias minia 23c |ong
12.1 Jie 28a 22 float
1234.12 Jin caclian i3s3 double
A Jie s char
false s true W ks bool

int 1 = 0;
float £ = 12.1;
char ¢ = "A'"

bool running = false;
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1 woid setup()
2| {
3 pinMode (13, OUTPUT);

{

r
: delay {1000} ; // Wait for 1000 millisecond(s)
10 digitalWrite (13, LOW);
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- Oe TR 11 delay {1000} ; // Wai or 1000 millisecond(s)
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(OUTPUT) z = 5 (INPUT) dade Ll L gaall 3masil pinMode() 4la adiiins o
HIGH 5! LOW Ll z aall e 4.l ) 48 4UST digitalWrite() 412 padius e
HIGH ' LOW Wl Janall (pe 40ad ) 4ad 3¢ 8l digitalRead() adla PRENIN

int ledPin = 13; // LED connected to digital pin 13

int inPin = 7; // pushbutton connected to digital pin 7

int val = 0; // variable to store the read value

void setup () {
pinMode (ledPin, OUTPUT); // sets the digital pin 13 as output
pinMode (inPin, INPUT) ; // sets the digital pin 7 as input

}

void loop () {

val = digitalRead(inPin) ; // read the input pin
digitalWrite (ledPin, wval); // sets the LED to the button's value

}



Pushbutton _J :Jta

LED ¢«1£-L‘j\ M}d;m‘uﬁijb¢\)ﬁj@h}.

1 int =;
void setup ()
{
pinMode (13, OUTPUT) ;
pinMode (7, INPUT) ;

1 o LN ebs (o)

8 woid loop()
: 10| {
?Tﬁ: Flfl?ql?”.: x ] x = digitalRead(7);
—ora 12 digitalWrite (13, x);
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PWM 42 50 IS5 e 7 Al e 4lilad 408 4,UST gnalogWrite() 412 pasius o
255 A1 0 e s 5 Al 022

0 Oe sl 8 Aall 028 5 Jaaall (e 4,043 4 3c) 32l analogRead() 412 padius o
1023 A 0 e el Ll Le ) Al 028 Jysaig il 8 5 (Il 8

int ledPin = 9; // LED connected to digital pin 9
int analogPin = 3; // potentiometer connected to analog pin 3
int val = 0; // variable to store the read value
void setup () {
pinMode (ledPin, OUTPUT); // sets the pin as output

}

void loop () {
val = analogRead(analogPin); // analogRead values from 0 to 1023
analogWrite (ledPin, val / 4); // analogWrite values from 0 to 255

}



PWM Auis
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(Duty Cyc|e) Jaa il ojjdc_gg_d)ﬂ5g_um Jala Lg\ (oh\j]\ ojjﬂ\(_g HIGH

0% Duty Cycle - analogWrite(0)
Sv

Ov

25% Duty Cycle - analogWrite(64)

T T

Ov

50% Duty Cycle - analogWrite(127)

Sv

Ov

75% Duty Cycle - analogWrite(191)

LU U UL

100% Duty Cycle - analogWrite{255)
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PWM 458 aladiuly cil 8 2 5 Hlaiay 7 ydall o 40 dagd 4UST a5 0
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127 = %50 * 255 = Lud ) 4,1ail) dagall o

2 {
3 pinMode (3, OUTPUT);

& woid leoop()
71

i analogWrite (3, 127);
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0% Duty Cycle - analogWrite(0)
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75% Duty Cycle - analogWrite(191)
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int =
2| wvoid setup()
{
pinMode (9, OUTPUT)

(potentiometer) ¢l (sbida s ADC s 5 aladinly 4Blad Ao el j8l mals y o

void loep ()

{
x = analogRead(3)
analogWzite (2, x / 2);
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— |
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DIGITAL (PWM -




bela¥) ol (B asadll 1y sal

(03 ¢BUJY) s padVl 5 eVl oo ()l A0 (e (RGB LED) Oslall ¢ suall () 555 o
UJ@ME—AM}‘—L‘S‘ cg}\&\;ﬂ\ gm\QS.g.L@_.z.g@&\?N\o& Cfd)é
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255, 0, 0

0, 255, 0

0,0,255 i B
255, 255, 0 JRY

0, 255, 255 § sband) 30!

255, 0, 255 _
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USART ) UART Lyl adde (3l g (Serial) (Aodod 3t Jo ghygn ) Al (s gint o
(TX) Jw ¥ 8 1 ool (Rx) JUEiuY) 8 0 Gusaall pddiny o
(baud) 48l JSI s sas 50 dubudll Ml 4oy a0l Serial.begin() 4l aadius
Sddl) 3l e Gaea Al Ae UL Serial. println() Al aiiias o

(bl 283al) A4zl Arduino IDE z=bi_n 2 Serial Monitor 338U alasiul (Say e
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ool 2aaall aladiuly bl 3 L a1 dal) Lilaal gali o o

1| int =;

3 woid setup ()
4| {
- pinMode (%, OUTPUT);
Serial .beqin (9600} ;

P@ meBeaNO 9 woid loop()
DIGITAL (PWM-} & & 10 {
= 11 =% = analogRead(3) ;
o 12 Serial.println(x) ;
wxsmm ARDUINO 13 analogWrite (8, = / 4);

14 delay(1000) ;

TR Serial Monitor

511
511
511
511
511
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Al e Bas gr el 25l B e (531 ) A8 el millis() Ao ardios o

a0 (e 58 JS Aigma Fage 2 delay() 12 oo Yoo millis() s plasial (Ko e
JalSIL ali ) 35 il ) dalall s

unsigned long time;

void setup () {
Serial.begin(9600) ;

}

void loop () {
Serial.print("Time: ");
time = millis ()

Serial.println(time); // prints time since program started
delay (1000) ; // wait a second
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1 long time;

(=K. W -] = W o= MmN
T| i ]

DIGITAL (PWM-)

void setup()

{

e

Serial.begin(9c00);

1 T

3 woid loopl()

10 Serial.print ("Time: ");
11 time = millis{();

12 Serial.println(time);
13 delay (1000} ;

ANALOG IN
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R

[TR Serial Monitor

Time: 1

Time: 1881
Time: 2882
Time: 3@83
Time: 484
Time: 5085
Time: &@86
Time: 7@@7
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(e (m dad o) Gludal 8 magx() Ala pasiud e

(e m dad J8) Gludal) 4 min() 4la a3t e

oY) 5 ) ) 20ell 5 g8l Clusial 8 pow() Alla aadi e
2l = Sl H3al) Gludal) A& sgrt() Al padiud e

A @i ) 3Uas (e dall Jy a3 A map() Al paiiud e

void setup () {
}

void loop () {
int val = analogRead(0);
val = map(val, 0, 1023, 0, 255);
analogWrite (9, wval);

}



map() 4313 - Jlia

2 i) o Lol AL ) A 5 Janal (pe Aabilail) dadll ol ali o

1 imt inval;
int outVal;

[

void setup()

{
pinMode (9, OUTPUT);

Serial.begin(9c00);

1

rew e nN 10| woid leop()
DIGITAL (PWM=) B 11| {

12 inVal = analcgBRead(3);

13 Serial.print ("input wvalue = "};

14 Serial.println(inVal);

15 cutVal = map(inVal, 0, 1023, 0, 233);
16 Serial.print ("output wvalue = ");

17 Serial.println(cutVal);

18 analogWrite (9, ocutVal);

15 delay (1000} ;

TR Serial Monitor

input value = 489
output value = 181
input value = 489
output value = 181
input value = 489
output value = 181




Jal g2l

int a - 5; dboall Jal gall o
int b = 11; M

int ¢ = 0; :QQS\4- °

c =a * b; // the variable c¢ stores 55 )

d =Db / a; // the variable d stores 2 C)H‘— °

int ; gAdpéan e

x = 0;
x =7%5; // x now contains 2 4 all / o
X 9 % 5; // x now contains 4
x =5 % 5; // x now contains 0 daall ng\_, % °
X 4 % 5; // x now contains 4 =
X -4 % 5; // x now contains -4 . ~\ E?S -~ .;A 99' )
x =4 % -5; // x now contains 4 O \5 DJL£ ‘ LLA‘
1 )\JSAJ 'édlﬁjj\ ++ o
X = 23 o .
y ++x; // x now contains 3, y contains 3 1 d”JSA%(JLHQ&A\" i

y = x++; // x contains 4, but y still contains 3
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void setup()

{

L W Serial.begin(9c00);

1 ! DIGITAL (PWM~)

1

T NN * EeEON .
px mmm ARDUINO ) )
10| woid loop()

= a + b;

13 Serial.print("a + b

Serial.println(c);
=a * b;

16 Serial.print("a * b = ");

17 Serial.println(c);

I
[
(]

rr} .
r

(]

ANALOG IN Lo c=a/ b;
—1 671 6 =] u.,. 1c Serial.print{"a / b = ");
S 20 Serial.println(c);

21 delay (2000} ;

[TR Serial Monitor

a+b=15
a *b =508
a/fb=2



if (x == vy) { // tests if x is equal to y
// do something only if the comparison result is true

}

if (x > vy) { // tests if x is greater than or equal to y
// do something only if the comparison result is true

}

if (x >0 && y > 0) { // if both x and y is greater than zero
// statements

}

if (x >0 || yv > 0) { // if either x or y is greater than zero
// statements

}

if (!'x) { // if x 1s not true
// statements

}

Jal g2l

MJ\AAM dA\}c g

(o sral <

ngLue‘y |=

Sl 5l (e S) >=
S gl (e yraal <=

Aahaiall Jal g2l o

AND (shic &&
OR b ||

NOT (ke | o



9 92 ) J) g2 (aidla

pinMode(pin, mode) OUTPUT ' INPUT W ¢ ) sS3all u gaall alac |
value = digitalRead(pin) LOW ) HIGH Wl ¢ a8 1) (g gaall (pa 4aid 32) 8
digitalWrite(pin, value) LOW ) HIGH W ¢ 5l (u gl e dadd 41
value = analogRead(pin) Ll (s guall (ye Aad Be) 3
analogWrite(pin, value) el (g gaall e dad A0S
Serial.begin(speed) AUl 8y das g Leloall Miall Aoy aaas
Serial.print(value) el Jaial) e dad dclia
Serial.printin(value) paa sl e Lulaal) dial) e dad delia
delay(ms) A0l Lie Bas oy Ul ga rald jll D Caldy)
time = millis() st o)) da gl Jaandi Ty Jia ye (g2 8 gl Balacia)

value = map(value, fromLow, fromHigh, toLow, toHigh) DAT e ) 3Uas (e dagsll Jy ga
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Lealadind Bale) 5 A geun Leagd Sy yaual o) ol (I el jll s 8 J)gall aadis o
loop() Aoy setup() Wzl ailed & o) el Aoy 8 Alla oLi) Sy o

void setup() {
Serial.begin(9600) ;
}

void loop () {

int x;
x = multiply (2, 3);
Serial.println (x);
delay (500) ;

}

int multiply(int i, int 3j) {
int result;
result = 1 * j;
return result;

}
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Al A

if dlax o
if...else il o

switch...case dlax o



if Alax

(...) Ol JA)a Ja &) jf Alas jiids e
if dlaa Jala 2SI 2w S5 (true) Wb dadll K13
if das Ja)a 2 &I et L Y (false) Lol Lo y 31l K1) e

if (x > 120) {
digitalWrite(ledPinl, HIGH) ;
digitalWrite(ledPin2, HIGH) ;
}



if...else Alax

else » 4)bial ddea Ao jf dles (g gind o

(...) omusdll Jala da )3l if, L else ddan HuidS e
else daa JAl2 2 &1 jolad g jf ddan JAa 2 &) 281 Nt (true) Lila Lo 30l IS 13 o
else daa JAJa 2 SN 2dn g jif dlas JA10 2SI g glas Nt (false) Lol Lo y 31l K1) e

if..else dlea Zuai Allall o Ja5ka )l e SS) HLAS) & if, L else dles p2dius o

AR XD

if (temperature >= 70) {
// Danger! Shut down the system.

}

else if (temperature >= 60) { // 60 <= temperature < 70
// Warning! User attention required.

else { // temperature < 60
// Safe! Continue usual tasks.
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pushbutton ) e baall JAA e LED eledal g Junddl peals yo o

1| int x;

void setup()

4| {
pinMode (13, CQUTPUT) ;
pinMode (7, INPUT);

8 woid loop()
10| {
11 ® = digitalRead(7};
12 if (x == HIGH) {
13 digitalWrite (13, HIGH);

15 glze |
1& digitalWrite (13, LOW);

ANALOG IN

S = ™ &N
L
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plik) gf Ji ) 1l

3aal 5 ya pushbutton _.) L_As el IO e LED sla) o Juaiil G.AUJ,\ .

int x;
int btn = LOW;
int led = LOW;

void setup()

1
pinMode (13, OUTEUT) ;

1 oy LA s L) D

pinMode (7, INPUT) ;
}
23° ~enn -
' DIGITAL (PWM-) B Lo woid loecp()
12 4
13 X = digitalRead(7);
14 if (x !'= btn) {
15 btn = x;
1 if (btn == HIGH} f{
17 led = 'led;
13 }
2 digitalWrite (13, 1led);
21 delay (100} ;
22 1




switch...case 4laa

YA aa Leti Hlaa g a8l B laal) 4@ 8 switch...case A a2A%u0 o
\.@4 ua\aj\ Jﬂ\ J.ﬁ.uj YA saa aal J\_u;y EJJSM\

AJ\AJ\.J ua\.aj\ Jjﬁ\ A.xs.ue.uo))SJAj\ UYM‘QADJM\MLQJLLJ‘;JC 4\.5\.;‘_; °
default =iy dpal 8y

switch ddas cle¥ Al JS 38 4les 8 hreak 4wl aladio) caag e

switch (var) {

case 1:
//do something when var equals 1
break;

case 2:
//do something when var equals 2
break;

default:
// 1f nothing else matches, do the default
// break;
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wuyd ija...u 4\.=u)\ ATRE (photoresistor) (S yaiiua 8e) yal G..AUJg .

512 1023 1 const int ldrPin = A0;
3 woid setup(}
4] {
3 Serial.begin (%600} ;
& 1}

8 woid loop()

:é&;;ﬁd;*gg 1d int 1drVal = analogBRead(ldrPin);
11 int lewel = map({ldrval, 0, 1023, 0, 4);
- AT e 12 switch(lewvel) {
nomm ARDUIND ® 13 caze 0:
14 Serial .println("dark"
13 break;
le ca=zs Ll:
17 Serial.println("dim"} ;
13 break;
1E cass 2:
20 Serial .println("medium"};
21 break;
22 cass 3:
23 Serial . .println("bright");
24 break;
26 delay (100} ;
27 1%



(2) 2 N 1A

adla e\dil.u\_) 7 Segment ol ils e 9 V0 (e e‘ﬁ)}[\ Ayl @Uﬁ i) e
Cald V) (o saal g Al ey e ) Jaald ae AELEN e &850 i sed display()

4 void display(int n)
47| {
44 switch (n} {
4 case 0: zero();
break;
21 caze 1: conel);
22 break;
3 cass Z: twol);
I I:ICIT;!.L F-wu } B E :E break;
case 3: three();

= m U”H R—— . ; ]:::eaﬁ:c;

— e : : 37 case 4: four();
break;

case 5: fiwe();
break;

6l caze b: six();

iR ANALDG ™ ; ELITI ENEE B ' 62 break;

ddf 339334 63 caze T: sswven():
od break;

S case B: eight();
break;

a7 case 9: nine();
break;
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for 4als o
while 4alx e

do...while 4als



for Adla

S el e Cpre 22e dala]) 80 K1) ) SH for dals aadtud e
' (expressions) <l jue A3 (4 for ddla () K o

aalal) cay die Baal 93 je dgdll 285 ;(jnjtialization) 4ued) o
dalall ¢l AT Llals S 130 5 dalall s 3 S Aan Wil da yll) 1S :(condition) Loyl e
e aldil gl ddlals dmaadll & Ko sale ¢ Enaadll dahy Wilia da 3l 1S3 (update) Eunaaill e

Aalall ) ,S5 J8 (5 ja) 3 ye da plll 4y o

for (int 1 = 0; i <= 200; i++) {
// do something repetitive 200 times

}
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1 imt led = 10;

3 woid setup()

3 pinMode (led, OUTPUT);
0 Serial.begin(9c00);

}
RO RS RN TT S woid loopl()
5 ! DIGITAL (PWM-) i 0l 4
h— 1 for (int i = 0; i <= 255; i++} |
™ - e 2 Serial.println(i);
Al 3 analogWrite (led, i);

delay (10} ;
analogWrite (led, 0);
delay (1000} ;

ol e e e S S S S
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aala aladiuly 7 Segment el Ldli e 9 (A 0 (e alB )Y [ jal i o IS o
faa) 5 400 laaay (e ) Juald pe 4LLAN e 685l a ja] display() 412 & for

4 void display(int n)
47| {1

switch (n) |

: case 0: zerol);
30 break;
21 caze 1: conel);
22 break;
53 case Z2: twol);
24 break;
23 case 3: threes();
26 break;
37 case 4: four();
ati break;
35 case 5: fiwe();
a0 break;
6l caze b: six();
6z break;
63 caze T: sswven():
od break;
63 case B: eight();
66 break;
a7 case 9: nine();
= break;
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Giay Ja ) Wl dalall 8 o 5SH )il while il aadio o

(...) Osdl) Jada b il while 48ls juias e
AV S5 0 (5580 5_e Jayl iy s Al 8 3 oS0 Sy Liloa Jo 80 S 1Y o
Al eled) w Wlla Lyl S 13 o
Ll b dll moay (Hs jaiue JS55 Alaall ) S35

int var = 0;

while (var <= 200) {
// do something repetitive 200 times
var++;

}
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PWM 4xish aladioly sy )35 [ED Juaidl zals 5o o

int led = 10;

[ |

(F5]

void setup ()
{

1 oy LN s

B analogWrite (led, 0);
c delay (1000) ;

e pinMode (1ed, OUTPUT] ;
= Serial.beqgin (9600} ;
}
m ewwm e 9 woid loop()
10f
11 int i = 0;
oo e N TN 12 while (i <= 2553} {
womm ARDUINO 13 Serial.println(i);
14 analogWrite (led, i);
15 delay (10} ;
1&g 3-tkr

T ANALOGIN :
PN d [T Serial Monitor
248
249
258
251
252
253
254
255



do...while 4ila

5 e dalall & 2 Sl) 2a% do...while 4als (S while 43ls 4055 do.. while sl o
(...) Cs@l) JAda da 8l 5idas 5 Basl
dalal) ,\)ssdgwsisfzﬂ\ﬁ%uu\@g)g\mﬁuﬁu‘.k}m O 1A e
aﬁiaj\gL@ﬂ e;gtﬂaLS.iadpin(JUS\h\ °
Ul L jlll sy (s el JS03 dplaall ) S35 o

int var = 0;

do {
// do something repetitive 200 times
var++;

} while (var < 200)
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int led = 10;

I

[¥5%]

void setup ()

{
pinMode (1ed, OUTEUT} ;

1 & LA ks

Serial.beqin (9600} ;
}
R 8 woid loop()
(PwmM-) E 0|
. 1 int i = 0;
T« 2 da {

wmm ARDUINO Serial.println (i} ;

analogWrite (led, i);
delay(10);
it+;
} while (i <« 255);
analogWrite (led, 0);
delay(1000) ;

= .‘5. TR Serial Monitor

29
30
Gy |
32
33
34
35
36
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1 o LN ks

| el el
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=
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dm\ d.\.h.n LA.D cuh\_\.d\ i}d u.nSJ R (uﬁ 3Ac uJJAJ ).\m LFA (array) 48 99', ~all e
paie K Jgpadl g daasall dac) e 48 saian L3 (S 2,100 Cp Al
(index) ueedll alaaiuly

0 ool 4 sicadll & JsY) painll lay o

n-1 s 5AY) uoedll (b jealiall (e 0 Lgana A8 sheadl) culS 13 o
CLlull & g1 g L palic dde 2t lgie xy palll A5 48 sina LAY
43 staally o paill die 48 siiaall jualic (pad (Say e

Arraysize=5

—

Indices — 0 1 2 3 11




a8 gliaall

int aflo];

int ledPins[] = {2, 4, 8, 3, 6};

int sensorVals[5] = {2, 4, -8, 3, 2};
char message([6] = "hello";

sensorVals[0] = 10;
X = sensorVals[4];

for (int 1 = 0; 1 < 5; 1 =1 + 1) {
Serial.println(ledPins[i]);
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Al 1 ) Jaaldyg (Ui JSG3 LEDS (0 A sana clidal g il als o @

1 int ledPins[5] = {2, 3, 4, &, 7};
- 3 2
™) 3 woid setup()
' 4 {
|l ss o nnese . - - - e . sveasenew |l — . N - . -
BB ® ReGEn g R L R R R R EEE RN = for (imt 1 = 0; 1 < 5; 1++) {
micimas pwi-) B 5 aetioaiamtiaa  BasnnRann & pinMode (ledPin=s[1i], OUTEUT) ;
CLllIIiiLiiliiiiiiiiiiiiiiiii 7 }
T P R R T e I
e« pmm ARDUING 2 }
NPPSSDELSS 34 B8 84 8 33209304 .
TR B -II .-iil.ll .-‘l .I-iiilliiilm _: VDid lDDPl::I
P H HOH H HHSH
i i eijeegecguagececensrren 12 for (int 1 = 0; i < 5; i++) |
[ e R, ] -] -l P =R 1 3

digitalWrite (ledPins[i], HIGH) ;
salsssennsnww ! 14 dela?[lﬁaﬂj;
1 digitalWrite (ledPins[1i], LOW);
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A o dard Hlaal L’é,,éﬂ\ ES;LJ\ — (piezQ buzzer) 54\-‘)65 Ol Jea Ay o
Badna Auia ) Bael g ume 23 1z Al o day e ds s 0l 65 8 tone() Al aaatus e
)';Al\ e dx yall Aa gall A o1 Calay) 2 hoTone() adlall PREN R

(t|mer) Gl gill Glas g 2ae e ol Gl gl ush 8 A8 gea dard (0 SS) Hlaal (Say e
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(Buzzer) okl M e 1Y) e Jaraally daliss ey Hlaaly a 98y zald y 0

for (int i = 4; i <= 10; i++}
pinMode (i, INPUT):

\ & 1

- 3 tone (3, 200, 500):
A delay (1000}
h g 3
3 10 woid loop ()
oy Tl el foli el JI, 12 while (digitalResd(4) == HIGH)
13 tone(3, 262): // Do(C)
At I Bl el B 14 1
TIIIIIIIIIIIIIIIINIIIIS 15 uhile (digitalRead(S) == HIGH)
e 16 tone (3, 2%4); // ER=(D)
el R R I R 17 }
9. 0.0 0 0 0 9 12 while (digitalRead(§) == HIGH)
et 1¢ tone (3, 330); // Mi(E)
e o i (i ity i 21 while (digitalRead(7) == HIGH)
e o :e]:r |==‘=m n':z[ﬁ 22 tone(3, 349); // Fa(F)
P =) - = = - _
EZdaze l.jl- 11.11 ta.t.' 2 }
evlas -1 eede, 24 while (digitalRead(2) == HIGH)
35 tone (3, 392): // Sol(G)
26( %
27 while (digitalResd(2) == HIZH)
L tone (3, 440): // La(2)
26 }
30 while (digitalRead(10) == HIGH) {
=1 tone(3, 49%4): // 5i(B)
3z| i

2ha noTone (3) ;
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