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C hello.c > ..

1

0 1 o O & W N

// single line
comment

// A first program in C
#include <stdio.h> #include Preprocessor Directive

// function main() begin program execution
int main (void) {

printE(MHello world! | \n% )

An Output Statement

4

return 0;

}// end function main ()




## (Comment)

o HEMNEMREAJEFAIME, MEEel® T CHY
2% B SO A E
1 // A first program in C
o UL // BHEEMIWIIT R /NIE Zatfi® (comment),

o fRLFILMEMA /* */ Z4T5FEME (multi-line
comments), #& /* B H LL */ %58 < FRIE

A P 2T 45 1 2% R



\ #include RIEREIRIED

>

2 #include

o C HIEFIEZ (C preprocessor) IR
o HIEXMmZFZHI, AIERERSREIELL # FHEME—1T
o £ 2 {THIRAIERERGIREMA HHIF5EE
0 0O (standard input/output header) (<stdio.h>)
5| AZIFEXEE




\ ZiTHZH

E 3 ITRE—EZE
o fERZETT. W’F%&ELL—T—T_I: (tabs) FREXBRAZ
B‘ﬁn?

o EEFITHMEAZH (white space), ZHHERE
EH R e IR 18



main BNEX A v S
&) printf("Hello world! bxn") -
7 return 0O;
8

}// end function main ()

SECEXEEIB S
[ 7_ mainZBH/NEERTnaineE XMW —EERE
=8, AR (function)

o BEKKATE (body) BLAEKREN (left
brace) { (%51T) BA#R. G XIEF (right
brace) } (%$81T) RTFEENRAMEERALE, E
MREER LR 2 BRFE XA —EES (block)




\ mmﬁﬁ ° print E("HellosworldllNntis

® IETREMMIT—EENE (action), IFESIERAMFE
(string) BATREERE L,

® FEARMEMFITFE (character string). AR
(message), BNBFEHEH (literal)

® E—E4T, G printf (FH £ Fr EHEsy) ). &
. FEIRMEMEIEL (argument) MR (semicolon
1) &F, WA —EfLX (statement),

® HFITRURZBELIHE (MWFLHRFEERAFSE, statement
terminator) fHfE=R



Bk A2 PP 51

& ZERFEFEMZ, Fx \n LT TETHEERL

® RFEHRFIR (\) A FIT (escape character)
ERET printf [EH—LLIFEMF T

® [kiiFF \n RIRFIE—IT (newline)

Newline. Position the cursor at the beginning of the next line.
Horizontal tab. Move the cursor to the next tab stop.

Alert. Produces a sound or visible alert without changing the current
cursor position.

Backslash. Insert a backslash character in a string.

Double quote. Insert a double-quote character in a string.




N\

EfnaR R A SITIEER

*TEE,]TEEEE’] BN (80 printf B scanf ) HARZEC

o o 2 s ox B it 2 B B F 8RR

Sz tomae printf RORAFF, ERZEBMEHZE

H—BRZEREIZR [0 EEERR
AHERXERAEHE B EGFIE

—EE R EiESE EFM%M,?A&&TTE IE=N: 0L

B, AR B IS A A SR E B = I R Pl

e, HRESERTBRRTMITHT

Hitk, EREFHIEXBEEEATEIT (executable)
HIFE=C



\ Sample Code: R &M

o HAZEERKEscantlt, KREEEAETHANREEE
AREZETHEEMEEMIFN, BL printf HFHEEREIHZEK

int vl; // first number to be entered by user

int v2; // second number to be entered by user

int sum; // variable in which sum will be stored

o #ETFTE (definitions)
e vli. v2 fl sum 2% (variables) %78
o HHFmEENIEEET, FHEHEREXFEANME

s il G con 1’]’143_IL,L¢E§1IEIH§#+ 7 e 22

H—EE
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a——— ® C_Workspace gcc demol.c -o demol
1 // addition program ’ C_Wo:::kspac::e e
Enter first integer
2 #include <stdio.h> 8
3 Enter second integer
4 // function main begins program execution 9
5 int main (void) { Sum is 17
6 int vl; // first number to be entered by user
il int v2; // second number to be entered by user
8
9 printf( "Enter first integer\n" ); // prompt
10 scanf ( "%d", &vl ); // read an integer
11
1% printf( "Enter second integer\n" ); // prompt
e scanf( "%d", &v2 ); // read an integer
14
15 int sum; // variable in which sum will be stored
16 sum = vl + v2; // assign total to sum
15
18 printf( "Sum is %d\n", sum ); // print sum Jmage source:
19 [ eRadlEaneconinain https://ahmadnaser.com/top-5-computer-programmers-in-the-world/ "



\ CYIE S 4y

C fEsEPEHNBBAILUREESENFEF

(identifier)

HAFEMTE. BEHESR () Emm—E
B, (BE—ETT 22
HAFHEREZERS, Fi@ ciEE hETEHEEs

RENZRIILEFIT
CE[EPTK/INE (case sensitive), ATLL
H A1 2 REIRIEAIF

12



o IRTINE

printf( "Enter first integer\n" ); // prompt
o FMHHY Enter first integer, G HERE
T — 7B
o EEFARIMUWIEIZE T (prompt), HAEERERS
EITERFTEEE
o ScanfPERTEELILEMA
scanf ( ', &l ); // read an integer

o fEfscanftFABREEN —EHE., scanfHXH
SHEMA BEISREE) BEIREAHE

13



N\

18 T R 4 (OSS|9nment statement)

sum = vl + v2; // assign total to sum

o FETEHE v1 M v2 M1, HFERETEEF =
(assignment operator) FIERIRTEHREE sum
KEBBVETE &R A +E E Rl TR EAT
EETF = M + A _TESF (binary operator)
, AAEMEFEERE _EESE T (operands)

o (HERAMINIESIFEFIED

O

printf( “Sum is %d\n", sum ); [/ print sum

MEUEKNT printf, ERERLHNEFEEEH Sum is
UK B8 sum BIE

14



\ £ printf SR XNEBITHE

o FAILLFEIEMBPITINE printf Rz
o LEMEMBINEILLE Gk

printf ( n", vl + v2 ); // print sum

o F 19 THBAXER ( } ) TR mainFA HHE



qu

ERRE= "

45

12 v1i. v2F] sum SRS A TEEAN T HESE

SEECIERESLE (locations)
BEEHIMEET—ELTE (name). —{EZ A
(type). B—{EE (value)

scanft ( , &v1 );

HITH, FRAEMAMNBESERE vl FIfEETE
it BRI &
B FERAEMARTISIEAESE v BIE

16



qu

B

scanft ( , &2 ); // read an integer
o HITHF, BRHHEAE®WMA72, EEBERSHFE
v2 B &

o AMEH v1 M v2 MEZR EEfFemEHE
B, ARFEFMBMEIEE sun
sum = vl + v2; 18 S 1C

Memory locations after both variables are input. Mesmiony oeafiats dfter a caleulation.



CRRHiTER

Addition
Subtraction
Multiplication
Division

Remainder

Fig. 2.9 | Arithmetic operators.
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\ EMREREBER T

2% [R%E (Integer division) REIMERS
EEE 2

o M 7/4 EHEM 1, M 17/5 EFER 3

C ZIRETEZEFF $ (remainder
operator), EREFRHEREEHMEIRRZAIERE
BEHEETFEEZEER Y, EMEETHAZRE
2

BER x ¢ v B4 x BRLU v BRE., Eit
754 FR O3, M 17%5 FR 2

19



\ RITRANTHER

o ¢ MEMEFKXELIEITHIL (straight-line
form) AT, AEFIEXEIAE

o At, BZE labrllb] FEFEHXFMERKa/b,
MttFrE R ERE FES o E S HERETT

o FA/MEIRIGFERKNEE
o & CEERH, /NMNERMAZRCIESHAE

RZ
o I, ZEfF a b c HIH, BB

a* (b+ c)

20
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EHFEREIRFRA

o THER—H/NEHRPIERE FREEITIHE

o /INEMRER IEEETHE]

o EHAMIK (nested), ZTFEFRA (embedded) HY
INESE  (parentheses), #l

(Ca+h)+c)

o BEENY|EGDHNELTEEHY

o BEWERERA. RAMENEY

o BEERHSERE. RENEREH, A
TR

o BT, BEFMEEN S HARNE L EEE

21



B FREIEFRA

o IETHAE(TMABMIES
o EEHNESEMBLS

ZEA e 4— = Parentheses Evaluated first. If the parentheses are nested,
", ARERREITEE

the expression in the innermost pair is evalu-

o *D 5@ E(J 1% 5'& ]ILE r‘:'_]__, % ﬁ\& ; ated first. If there are several pairs of parenthe-

. ses “on the same level” (i.e., not nested),
*E |E.| E,‘] , 1ﬂ 7~EE1§ 5||': ’k r_:".l'_’ 1 they're evaluated left to right.
jj/:\ ;E 5£ . Bf_f; 5£ Ll & *ﬁ E& : Multiplication ~ Evaluated second. If there are several, they’re
ﬁ k3 Division evaluated left to right.
Remainder
) EEQ 'fﬁ EF& IE E,‘] IEE 'Ej;t fﬁﬁﬁ . Addition Evaluated third. If there are several, they’re

Subtraction evaluated left to right.
Assignment Evaluated last.

Fig. 2.10 | Precedence of arithmetic operators.

22
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MEMRBRCGERR
TEMERHE T SERNEHT Y -

a+b+c+d+e

5
C: m=Ca+b+c+d+e)/5;

Algebra: m =

HEEER/NEEBNEELZER, BNERTHSE
BiEsE, (FE58%a + b + ¢ + d + e/5, EBE

A FE
€
a+b+c+d+ -
O Algebra: y=mx + b

AANEXRERMNARER . IS y=m*Xx + b;

EEAFENMNER, BEXAEEAAEREZER, BA
FEMEBEESIRIENELRE

23



N\

MEMRBRCGERR
o UTHROEEHEYE (v). Tk, KA M,

MER(EFESR

Algebra: z=prmodgq +whk—y

*r % g + w / X -Yy;

1 2 4 3

RRMEF, RRCHITEE

BET
I e
2

EEHEAKXET &
£175+

HIIE

in, BBERNMFEZEEEREELEA
EITERE, RAEMmEBrmbERIEE
g%??r%ihﬂ;‘%%m@i%o EfMtL R LR AELT
&%k, HEIREREERERH:

o8

o [[1]]

24



HMENRBRCER

\0 i A a2 —8ER LU EMEEX N EE L BT
i

o N, ETHERXMADE ZEIEN, EMEIE
mEER [EREHKE

a* (b+c)+c* (d+ e)

25



N\

“REWARH

o CHfAIEatE—EZRZIAXK

o TEET?T.&XE’]?&?— RRCHITEEEFZMIER

o RRBEFE %, HAEEXPMAFLEZR/NER, A
nﬁﬁﬁ_tﬁ’]n'fﬁllﬁr_ﬁﬁ’%

o ELEIRIRIEAZERTET (redundant parentheses)

o BN, R AR BT AN_E LA BY/MNESR -

y=(Ca*x*x)+ (b *x) + c;

26



Step 6.

2 *5*5 4+ 3 %5 4+ 7;

2 * 5 is/i

{_______J

10 * 5 + 3 * 5 + 7;
10 * 5 is 50

;________J

50 + 3 5 + 7;
3 * 5 4s 15

;_______J

50 + 15 + 7;
50 + 15 1is 65

v

65 + 7;
65 + 7 is 72

;________J

72

(Leftmost multiplication)

(Leftmost multiplication)

(Multiplication before addition)

(Leftmost addition)

(Last addition)

(Last operation—place 72 in'y)

Fig. 2.11 | Order in which a second-degree polynomial is evaluated.




I FRES FRRRESR T

(Decision Making: Equality and Relational Operators)

Relational operators
x is greater than y
x is less than y
x is greater than or equal to y

x is less than or equal to y

Equality operators

x is equal to y

x is not equal to y




I8 FEFFHIR

(Decision Making: Equality and Relational Operators)

R ENT

C demo3.c > ..
#include

int main( wvoid ) {
printf (
printE (

29



I 187 - S E H T F0R

(Decision Making: Equality and Relational Operators)

IRENT

C demo3.c > ...
17 if (numl'=num?2) {
18 printf( "%d is not equal to %d\n", numl, num2
19 }//endif
20 if (numl<num?) {
2l printf( "%d is less than %d\n", numl, num2 );
22 }//endif
23 if (numl>num?2) {
24 printf( "%d is greater than %d\n", numl, num2
25 }//endif
26 if (numl<=num?2) {
24 printf( "%d is less than or equal to %d\n", numl,
28 }//endif
29 if (numl>=num?2) {
30 printf( "%d is greater than or equal to %d\n",
31 }//endif
32 } // end function main

Lt %t W {# 38 2 tnum1 Fi
num2 HJ{H &5 FH S

num?2 ) ;

30



Hgh: FREHE FHNRARER T

(Decision Making: Equality and Relational Operators)

Enter two integers, and I will tell you
the relationships they satisfy: 3 7

3 is not equal to 7

3 is less than 7

3 is less than or equal to 7

Enter two integers, and I will tell you
the relationships they satisfy: 22 12
22 is not equal to 12

22 is greater than 12

22 is greater than or equal to 12

Enter two integers, and I will tell you
the relationships they satisfy: 7 7

7 is equal to 7
7 is less than or equal to 7
7 is greater than or equal to 7

31
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I FRES FRRRESR T

(Decision Making: Equality and Relational Operators)

HEZERIHEFEFRESELIERF, EEFRELERR LI TER,
EZHthEEEEF, RTHEEEEF = 29, EtFrBEEEFH
EaMERRAEER, EEEEF (=) BRREEELRKS.

left to right
left to right
left to right
left to right
left to right
right to left

Fig. 2.14 | Precedence and associativity of the operators discussed so far.

Ky



CEEENM#E (keywords) iR HE=F

(reserved words)

® EEFHCHEZRAKMNMEAFARNES, EHEXRGTEIBEA/NMD,

P M AR AR F (IIEEETE)

auto do goto
break double if

case else int

char enum Tong
const extern register
continue float return
default for short

Keywords added in C99 standard

_Bool _Complex _Imaginary inline restrict

Keywords added in C11 standard

_Alignas _Alignof _Atomic _Generic _Noreturn

Fig. 2. C’s keywords.

signed unsigned
sizeof void
static volatile
struct while
switch

typedef

union

_Static_assert _Thread_local

33
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HEEBAERET (Secure C Programming)

o CHEFEXIEHE ( The CERT C Secure coding
Standard ) , EFEHT —EHEEREE], FEBFR
RREREXEFR, EFRAERSBEHEZT
o HWHRE—ZEHW printf EHIX
o HERAIMWESG—IE, EEHAEEMFER printf B,
RA—EFEEE2E

o WNRIREEER—ELHIT (newline) FHERMFEH
, BB puts X (puts function), EFZ
HENFEREN ERITFE T EETR

printf( ) 1

puts ( );

34



HEEBAERET (Secure C Programming)

o HMFEZMEZA\n , EA puts EEBHMNE
o NMEMEBE TR —EFEANFERABITHHILE, 5
EERA printf R AMEZE

EEIAIETE il (conversion specifier) %s AIH
MR EE R — B &

_printf( "Welcose * ); [

printf( , );

35



