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- o]{@FH online ¢ complier REFEHE CES -

- https://www.programiz.com/c-programming/online-compiler/

- https://www.tutorialspoint.com/compile ¢ online.php
- BMETEERBETRXF (printf) I8
- REDSEECES

nain.c

#include <s

int main() {

printf("Hello world");

return g

}




B

CEESMENXZEMA A (function) B AEY -

: —zﬁgﬁ main()
SEFEAEME function ZBI, E include %R\ FTEBHIZREETE.h
- include ,&\@ﬁﬁ ? #include <3{&35>

#include "3{&Z"

CHEETEE ? C t§E] Header t£RYZER]
- MNRFBEER function BISFE include S40{d] ?
- BERIFEIE - EHIRFABE/ warning (example)

]
2 #include

3 #include
4
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3 j;rEwk U
&& g*ﬁ: Basic Datatypes (Primary Datatpyes)

|
b ks 22| S kv | |

Interger Floating Point Character

(EFERE R foat s

Signed Unsigned double signed char

H*E;:H i@*ﬁ int int long double Unsigned Char

shor’r int short int

NI ENE ERIE/ 1 6ERIERZ ™ o

FRE:

R=1i =SS Bl = S =

Size Range Size Range
(bytes) (bytes)
char 1 -128 to 127 % -128 to 127
short 2 -32,768 to 32,767 2 -32,768 to 32,767
int ” -2,147,483,648 to & -2,147,483,648 to
2,147,483,647 2,147,483,647
long 4 '2'21:::,4::: 54I87t ° 8 9,223,372,036,854,775,808-
’ y 2 9,223,372,036,854,775,807
R — s 9,223,372,036,854,775,808- 2 9,223,372,036,854,775,808-
g E 9,223,372,036,854,775,807 9,223,372,036,854,775,807
float 4 3.4E +/- 38 4 3.4E +/- 38
double 8 1.7E +/- 308 8 1.7E +/- 308




VIR (23 16 R)

2R vs. 163ERT
28 l 163
0000, 0001, 0010, 0011, 0100, 0101, 0110, | 0,1,23,4,5,6,
0111,1000, 1001, 1010, 1011, 1100, 1101, 7,8,9,A,8,C,D,
1110, 1111 EF
7B

1111011 = 01111011 (RESEKZR)

(#2-bit BIEHFHR LTINER—R)

NBEBR(2-bit BRERFHER—R)

0.11 = 0.1100 (MNERALAEEF)

0.C

J
EBR) BUE 620t SIEEFNE—7R)

1111011.11 = 01111011.1100 [

78.C

- 2EUNENNRA 10EUNEY.

(23R) 10101 = (1038 1 x 29+0x 21 +1 4 22404 22 +1x2%=1+4+16 = 21.




Char %8#!

char BETHARFEFIBRIFTRCAENEYNE - ZEHEZHEFEEF T ASCI

e
Microsoft $§ER

unsigned char XM FTEEEZT7ERR 0 2 OXFF o signed char FIEEE0x80 Ox7F ©
ELEEGIREZRTEMR 0 Bl 255 KHERR -128 B +127 - /) REFEIARHE

Eﬁfﬁm signed %@ﬁ unsigned °

Ctrl Dec Hex Char Code Dec  Hex Char Dec  Hex Char Dec Hex Char
~@ | o [ oo nNuL | |32 |20 64 a0 | @ 96 [6a |
~a | 1 |02 SoH | |33 |21 ' 65 |41 | A 97 |61 | a
~8 | 2 |02 sT% | |34 |22 | = 66 |42 | B 98 [62 | b
AC 3 | o3 ETX 35 |23 | # 67 |43 | C 99 |63 | C
~p | a | o4 EoT | |36 |24 | $ 68 |aa | D 100 [6a | d
~e | s |os EnQ | |37 |25 | % 69 |45 | E 101 |65 | €
~F | 6 | o6 ack | |ss |26 | & 70 |46 | F 102 |66 | F
~c | 7 | o7 BEL 39 |27 ’ 71 |47 | B 103 |67 | 9
~H s | o8 BS a0 |28 | ( 72 (48 | H 104 (68 | h
~1 9 | o9 HT 41 |29 ) 73 | a9 I 105 [69 | 1
~1 [10 |04 LF a2 |2a | = 74 |aa | J 106 [6a | ]
~k [11 [ o8 VT 43 |28 | + 75 |48 | K 107 |ee | k
AL |12 | ocC FF 44 |2c | 76 |ac | L 108 |6c | 1
~m |13 [ oD CR 45 |20 | — 77 |ao | M 109 [6D | M
~N |14 | oE S0 46 | 2E . 78 |4 | N 110 |6E | N
~0 | 15 | oF sl a7 |2¢r | / 79 |aF | O 111 [6F | O
~p |16 |10 DLE | |48 |30 | @ g0 |so | P 11270 | P
~q |17 [ 11 pct | |49 |31 [ 1 51 |s1 | Q 123 |71 | q
~R |18 |12 pcz | |so |32 |2 s2 |s2 | R 124 |72 | r
~s |19 |13 pca | |s1 [33 | 3 83 |s3 | § 115 |73 | S
~T |20 |14 pod | |s2 |34 | & 84 |sa | T 116 |74 | t
~u |21 |18 NaK | |s3 |35 | S 85 |ss | U 117 |75 | u
~y |22 |16 syn | |s4 |36 | 6 86 |se | VY 118 |76 | V
~w |23 |17 ee | |ss |37 | 87 |s7 | W 119 |77 | W
~% |24 |18 can | [se |38 | 8 88 |ss | ¥ 120 |78 | X
~y |25 |19 EM s7 |39 | 9 89 |s9 | ¥ 121 |79 | VY
~z |26 |1a sue | |58 |3a : 90 |sa | Z 122 |78 | 2
Al |27 | 1B ESC s9 | 3B H 91 |se | [ 123 |78 | {
~ |28 [1c FS 60 |3c | < 92 |sc | \ 124 | 7¢ | |
~1 |29 |10 Gs 61 |30 | = 93 |sp | 1] 125 (70 | }
~~ |30 [18 | & |[rs 62 |3 | > 94 |se | ~ 126 | 7€ | ~
A |31 [2fr | ¥ |us 63 |aF | ? 95 |sF | _ 127 |7 | O

L T T S O S I



i

\

= 3B string

- HECRESP FHERLEEHAZETHM \0 ZEN—#H#FEHE - EIt » \
0 RN ERFENLE
« ZEZHT (Null character) NiB4ERFT @ 485 NUL » 2—EEES 0 FUIEHI=F
' \0 EERTN  EEEETiR=EDS ' ET2FF 0 MEaEFRT o
FERIIBIL

c[O] cl1] c[2] c[3] cl4]
a b c d \O

String Initialization in C



1

——

mcp.
mcp.

mcp

.writeRegister (MCP23017Register::GPIO_A, 0x00);
mcp.

- EEE o] AFHMETS)

portMode (MCP23017Port::B, Obl1111111)f //Port B as input
portMode (MCP23017Port::A, Obl1111111)f //Port B as input

writeRegister (MCP23017Register::GPIO B, 0x00);

47 /% Private function prototypes ——Hm—Hm—H—4Mm—mMmMmMm—m————————————————— *
% (Private SNetions s e *

49

Bl /* Cortex-M3 Processor Exceptions Handlers #

53

b4 B /%%

55 % @brief This function handles NMI exception.

56 % @param None

57 % @retval None 47 4=
58l 217
59 void NMI_Handler (void)

60 {

61 |}

R2 -




g AE3EH input/output : printf()

printf BRERIREDS: Format specifiers

e %d for int

# include <stdio.h>
- - o %f for float
int printf(const char *format, ...);

e %1f for double

e % for char

1) printf("E&FE\N");
2) printf("# B I 0 iHHEE);
3) printf("EiHIEHIRT1 BB ESIRF2 L BHEE, HiHEH2, ),

il

#include

Hello world

The integer is 99

The float number is 0.990000
The char is k

#include *“

int main() {

printf("Hello world

Looo\lcnmnwru—\t?}

int i=99;

printf(”"The integer is ¢
float j=0.9¢

printf("The float

char c="k";

printf("The char is %c

return O;




g A Ed# 4 input/output :

Format specifiers

2R 1288
%d AR B RBERA SR ES L.
%Id M RERE.

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII‘

%md mARENBEFROEE. URBBOLUBNT m, WEiR AT, EXT E
m, MERSCRRAI AL . :

MBI SEE (unsigned) ., B AR SBENATA %d, X2 EF

enmEE,

%u SHRBRRANSH, ARHL. ERENHERSEFFARERAE, BHXEFEEHRT
—R¥:1R, £ CPU ZH—RFTAIN,
%cC RARBL—TFH.

% ARMEXY, BESRENNEE, BEAREL. TEEFRREE, AR
onnnmunnnnn o NEDIRE, HUSISZBELE . LTS DRE Lufil. Bk NS TN a s nnn,

%.mf BB NERERE m AL, EREmAEETR. E
"6 " MAMMEML R, R RHAES T TR R I et

ARBEFNES, B %s BEFHSRITmERREFHSE—FN, BRI
BRAEXFRHEANFHIEHHFENIERTFN S,

eI EEN

%S



i AE3EGH input/output : scanf()
CIEZTTINF scanf () REA -> BiBEREA

- SO E AN L B R R &
- B %c, %d, %sHFRRTEEB ARSI EIRE

Declaration

Following is the declaration for scanf() function.

int scanf(const char *format, ...)

Example:

int var;
scanf("%d”, &var);

The scanf will write the value input by the user into the integer variable var.

in. Gl [=0: n Output
kk1§|J . wJd v
EE ' 2 #include t

Enter first number: 12

Enter second number: 24
A 12 B : 24

EFPRTHAE

%d to accept input of integers.
%f to accept input of real number.
%c to accept input of character types.

%s to accept input of a string.




i AE2ER Y input/output : #REFE

- R —EREN 0 TRNMEREBAR (»s 1) ' R ERZTRHA
% (%sxm) 0 RENHEAZFNZFESRINFEHE -
e ol U EHH string.h AHY strien() KIEEFEFEHLE o ( #include)

R A
James Yao

C FEeREY - strien()

’ C ot - <string.h>
.,
fEid
C FEER#] size_t strlen(const char *str) ITE=17E8 str PUKE, BRISEERFR, (BFAEFSERZR,
==
=HH

TER strlen() EEAIAEA,

size_t strlen(const char *str)



Arithmetic Operators &E1lT:EEH F

Operator Description Example
+ Adds two operands. A+B =30
- Subtracts second operand from the first. A-B=-10
. Multiplies both operands. A*B =200
/ Divides numerator by de-numerator. B/A=2
% Modulus Operator and remainder of after an integer B % A=0
division.
++ Increment operator increases the integer value by A++ =11
one.

-~ Decrement operator decreases the integer value by A--=9
one.



& Arithmetic Operators

W oUW

Bmain () {

int a = 21;
int b= 10;
wmt o 2

c =a + b;
printf ("Line
c =a - b;
printf ("Line
c=a%b;
printf ("Line
c =a/ b;
printf ("Line
c=a% b;
printf ("Line
C = a++;
printf ("Line
cC = a--;
printf ("Line

N

Value

Value

Value

Value

Value

C

C



Relational Operators EA{RiEE F

Operator

Description

Checks if the values of two operands are equal or
not. If yes, then the condition becomes true.

Checks if the values of two operands are equal or
not. If the values are not equal, then the condition
becomes true.

Checks if the value of left operand is greater than
the value of right operand. If yes, then the condition
becomes true.

Checks if the value of left operand is less than the
value of right operand. If yes, then the condition
becomes true.

Checks if the value of left operand is greater than
or equal to the value of right operand. If yes, then
the condition becomes true.

Checks if the value of left operand is less than or
equal to the value of right operand. If yes, then the
condition becomes true.

Example
(A ==B) is not true.
(A!=B)is true.

(A > B) is not true.

(A <B)is true.

(A >=B) is not true.

(A <=B) is true.



4 & :Relational Operators

$#include <stdio.h>

Emain () {

int a = -
int b = -
int @ :

if( a=Db ) {
printf("Line 1 - a is equal
} else {

printf("Line 1 - a is not equal

}

Ak tax by j§

printf("Line 2 - a is less than b\n

} else {
printf("Line 2 - a is not
}

ik 't a»>b 3 4
printf (" LLine 3 - a 18 jrea CLer
} else {

printf("Line 3 - a is not greater

}



Logical Operators #iFiEE

Operator Description Example

&& Called Logical AND operator. If both the operands (A && B) is false.
are non-zero, then the condition becomes true.

| Called Logical OR Operator. If any of the two (A || B) is true.
operands is non-zero, then the condition becomes
true.

! Called Logical NOT Operator. It is used to reverse I(A && B) is true.
the logical state of its operand. If a condition is true,
then Logical NOT operator will make it false.



#include <stdio.h>

Bmain () {

1tk 5 = 5
int b = >
mmt e 3

if (a & b ) {

printf ("Line
}
if (a |l b) {
printf ("Line
}
/* lets change the value
a=2~0;
b = H

3f { a.&& b ) |

printf("Line 3

} else {
printf ("Line
}

if ( '(a && D) ) {

printf ("Line
}

of a and b */

\ 1 IV
\

~\ "

4R : Logical Operators

) ;



Bitwise Operators f{MiTEE F

Operator

&

<<

>>

Description

Binary AND Operator copies a bit to the result if it
exists in both operands.

Binary OR Operator copies a bit if it exists in either
operand.

Binary XOR Operator copies the bit if it is set in one
operand but not both.

Binary One's Complement Operator is unary and
has the effect of 'flipping' bits.

Binary Left Shift Operator. The left operands value
is moved left by the number of bits specified by the
right operand.

Binary Right Shift Operator. The left operands
value is moved right by the number of bits specified
by the right operand.

Example

(A& B) =12, i.e., 0000 1100

(A|B)=61,i.e., 0011 1101

(A*B)=49,i.e., 0011 0001

(~A) = ~(60), i.e,. -0111101

A<<2=240i.e., 1111 0000

A>>2=15i.e., 0000 1111



4R : Bitwise Operators

10 #include <stdio.h>
101

102 Emain() {

103

; f* el 0011 1100 =j
§ S* 13 = 9000 1101 */

04 unsigned int a
05 unsigned int
06 int ¢ = 0;

o
|

08 c = a '& b f%x 12 0000 1100 */
09 printf("Line 1 - Value of c is %d\n", c );

111 c=a | b; /* 61 1101 *f
112 printf("Line 2 - Value of ¢ is %d\n", ¢ );

I
=)
\ S
}_‘
-

114 c =a ” b; /* 49

1 = 0011 0001 */
115 printf("Line 3 - Value of c is %d\n", c );
116
117 C = ~a; f*=-61l = 1100 0011 */
118 printf("Line 4 - Value of c¢ is %d\n", c );
19

C=a<< 2; /* 240 1111 0000 */
printf("Line 5 Value of ¢ is %d\n™, c );

: C = a > 2; /* 15 = 0000 1111 =*/
24 printf("Line 6 - Value of c is %d\n", c );




Assignment Operators 153

Operator

Description

Simple assignment operator. Assigns values from right side
operands to left side operand

Add AND assignment operator. It adds the right operand to
the left operand and assign the result to the left operand.

Subtract AND assignment operator. It subtracts the right
operand from the left operand and assigns the result to the
left operand.

Multiply AND assignment operator. It multiplies the right
operand with the left operand and assigns the result to the
left operand.

Divide AND assignment operator. It divides the left operand
with the right operand and assigns the result to the left
operand.

Modulus AND assignment operator. It takes modulus using
two operands and assigns the result to the left operand.

EE T

Example

C = A + B will assign the value of A
+BtoC

C +=Ais equivalenttoC=C + A

C-=AisequivalenttoC=C-A
C*=Ais equivalenttoC=C*A

C/=AisequivalenttoC=C/A

C %=Ais equivalenttoC=C %A



Assignment Operators }ISEEE

#include <stdio.hn>

Emain()

—_

int a
ankt e

cC= a;
printf ("Li rat Exar , Valu f % ‘o e Vi

c += aj;
printf("Line : ; rat Example, Value f BA\D",; € )7

C == aj;
printf("Line : t Exam; , Valu i Bd\n®, ¢ );

c *= a;
printf("Li erat Example, Val ’ SANO™,; € N ;:

c /= a;
printf("Li1 rator Exam , V f A\, € ¥

c = 5
c %= a;
printf("Lia ‘ % t EX le, V e of ¥d\n", e );

c <<= 7
printf ("Li ! tc xample, Valu % w. e i

c >>= ;
printf ("Lin t Xar , V ! 5d\n"; € )i

Cc &= H
pEANEE ("Lt rat Ex le, Val f % %8 N
e Am ;

pEIntf("L | perat EXam; o N 1€ f % " ooe Y

c |I= ;
printE(" 1 I t Examj . Valus % T



o/ Loop(for , while , do while)

- for &K

N =

int main()

{

Bow

int number;
-or(number=1;number<=16;number++) //for Loop to print 1-10 numbers

{

Y Ui

("%d\n" ,number); //to print the number

7
8

\o)

Initialization of
iterator

=
D

r N
- h False
i Test N J Exit loo
N condition - P
; N ~ e
S o

True

{ for loop body

Update expression

]

Reference: https://www.studytonight.com/c/loops-in-c.php



o/ Loop(for , while , do while)

- while &%

void main(

{

int x;

X

tement means,
increment x by 1 */ Initialization of
iterator
Aeck False .
while Exit loop

\\. [T
wndlllon
o

True

1

Execute statements

Increment/ Decrement of
iterator

Reference: https://www.studytonight.com/c/loops-in-c.php



o/ Loop(for , while , do while)

- do while F&i&

void main()

{

Intasis;

start

do-while statement |
block

True

False
Test
condition

s,

.

Mext statement ‘

Reference: https://www.studytonight.com/c/loops-in-c.php



0 Loop #RERE1

Use nested loops to produce the following pattern:

A
BC

DEF
GHIJ
KLMNO
PQRSTU




EFE Loop #RERE2

Write a program that prints a table with each line giving an integer, its square, and its
cube. Ask the user to input the lower and upper limits for the table. Use a for loop.

IRETREAHITAR:

Enter two number: the min and the max number
The 1 number is .. (After inputing number , then press Enter..
10

The 2 number is .. (After inputing number , then press Enter..




If .....else..

EEmssssseeeeaa)
#include <stdio.h>
int main () {
start |
/* local variable definition */ " '
int a = 1ee; l
PN
/* check the boolean condition */ y Y
Yes - o . Mo
if( a<20) { Condition
true?
/* if condition is true then print the following */
printf("a is less than 20\n" );
} else { ’ v " = t“md -
- ecute e1in
/* if condition is false then print the following */ ﬁm#tlelmdl == _ else blodk
printf("a is not less than 20\n" ); . ’
}
printf("value of a is : %d\n", a); l
return ©; Execute code

outside if block

Reference:https://www.guru99.com/c-if-else-statement.html



If .....elself ...else...

// C program to illustrate nested-if statement

Yes

#include <stdio.h> Condition 1

\ 4

Statement 1

¥

int main()

{

int i = 20;

// check if i is 10 o Yes
if (i == 10) Condition 2

printf("i is 10");

Statement 2 >

4

// Since i is not 10 No

// Check if i is 15
else if (i == 15) Vg
printf("i is 15"); Condition 3 ->{ Statement 3 >

// Since i is not 15

// Check if i is 20

else if (i == 20)
printf("i is 20");

» Else body >

// If none of the above conditions is true
// Then execute the else statement v

else Statement just
printf("i is not present"); below if

return 0; l
}

Reference:https://www.geeksforgeeks.org/c-c-if-else-if-ladder-with-examples/




switch

- ol UM if...else if... else AVft y 9

- G050 break ° \ /

H - o R = - = =
¥Finclude <stdio.h>

int main() { s
int num = 't.:o 5 BLOCK 1

e gwitch (num)

case
printf("Value is 7"); 01500 break|!!

.

.

break:; s
case o ? = BLOCK 2 A marax
"
tT{"Value is

prin B"):  ws"
| |
break; ;ssssssssss®®
case 9:
- f TP T - - o mn "
printf ("vValue is 8%); DEFAULT

break: {  DEFAULT ; CMD
defanult:

printf ("Out of range™):
break;

STATEMENT-X

retaorn O;

Ref: https://www.guru99.com/c-switch-case-statement.html



M AE 12 il 4R & eE 1

Write a program that reads input until encountering the # character and then reports
the number of spaces read, the number of newline characters read, and the number of all
other characters read.

RETREABITAR:

Enter some words, and press '#' to exit
ames James#
All word have 1 spaces, 0 newline, and the other chars =10

. . .Program finished with exit code 0
Press ENTER to exit console.




I AE 12 il 4R &5 8 2

Write a program that requests the hours worked in a week and then prints the gross pay,
the taxes, and the net pay. Assume the following:

a. Basic pay rate = $10.00/hr

b. Overtime (in excess of 40 hours) = time and a half
c. Tax rate: #15% of the first $300

20% of the next $150

25% of the rest

Use #define constants, and don’t worry if the example does not conform to current
tax law.

IRETRENMITAR:

Enter the hours perweek..
50
the salary= 650.0, and the tax= 125.0

...Program finished with exit code 0
Press ENTER to exit console.




