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Reference

1. Reference
(1) Preprocessor, msdn.microsoft.com/en-us/library/d9x1s805.aspx
(2) H|FY ARL|L https://visualstudio.microsoft.com/ko/downloads/
(3) &2|Xt& Visual Studio 2013 version
(4) Editor : Notepad++ EX| https://notepad-plus-plus.org/downloads/

(5) code H| i : beyond compare https://www.scootersoftware.com/

(6) project &4 : source insight https://www.sourceinsight.com/
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[Program note]

e scanf, scanf s
: 7|2 E Hoof| B2 Ho|E 2 Qs 2F Tde| 32
> fflush(stdin); S AlE

oll)
printf("RHRM =5 U=HSIM R : ");
scanf("%d", &a);
printf("Al4te HLUXLE U-SIM R : ");
scanf("%c", &ch); e
printf("EHT 2B AR )
scanf("%d", &b); .....

@5, scanf("%c", &ch); & O =IC}H
printf("XHHM =& LHSIHR : "); fflush(stdin); & A&50] I H| 27|

scanf("%d", &a);

fflush(stdin);

printf(" A A HAMXIE AHSM L : 7);
scanf("%c", &ch);

printf("FHK| =& YHSIM R . ");
scanf("%d", &b);
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(" if (AN
{
=i
}

7+0] 52} 10 AtO[QIX|?
if (5 <=x) && (x <= 10))
printf("52} 10 AtO|2]

ff 10 __.'fn 2

T L Clwn");

----------------------------------------- ZziAl0| &Y Z20(3!
SRS’ 45t H3
O|H MEHZ CIE E&2
= 7itt
Xt
= 5 =B 1=
o=

#include <stdio.h>

int main()

{

int x;

scanf_s("%d", &Xx);

if (

(5 <=x) && (x <= 10))
printf("52F 10 AtO[2] QI L|Ct.wn");

return O;
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#include <stdio.h>

int main()
{

int temperate;
printf("Sx 2E£2 "),

scanf_s("%d", & temperate);

-
if (temperate < 0)

printf("2 52 F5t0[H );

printf("SIXl 2 £ = %d=L|CLWn", temperate );

return O;
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6. MO &

6.2 if = (if ~ else &) [Eﬁ*@l Znp} & e XX

l T~ T~

if (Z2714)) o 70 O|&JO|H 'gtAr, OfL|H =&
{ ESN —| =23s

2R, if (score >= 70)
} yAEN . e
else e printf(" &4 Wn");
{ Doxi=

23S e else
} |A . " o1 "

\___ I printf("= & Z!¥Wn");

9

#include <stdio.h>

int main()

{

int score ;

scanf _s("%d", & score);

{ if (score >= 70) printf("&Z'Wn");

else printf("& &4 Wn");

return O;
6/101 }



6. MO &

6.2 if = (if ~ else &) ... O X
A7 Y=ot ghofl w2t o] Xt2| 7t “gYL|Cl Es ‘®QL|CL” & & St KA.
#include <stdio.h>

int main()
{

int num;

printf("’@T& YUHSIA 2 : ");
scanf _s("%d", &num);

printf(" =Tt = %d=(2) ", num);

. if (num % 2 == 0)
printf(" %2 LI Cf.wn");
) else
printf(" & & L Ct.Wn");
- return O;

> C|H{1 - ClHZSHX| 2o Al
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6. H|0|&

6.2 if = (if ~ else &) ... F9|

S E0|X| Riotof ot}

if (age >=20) ; e

adult++; . oL ~
dlse- T HE2 F{0] ; 2 20|H AU = =7 A 0]
! @ N i N
child++; .. He|g 80| gl ul 230l ; o= s|AE
> else 8l= if£0| 2 A2 = o 4&|0f

.......................... 59| else2 QU3H 0f|2{7} E

else F|0| ZHAS 02 A8 27}

if (age >= 20)
adult++;
else (age < 20)
child++;
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6. H|0|&

6.3 if & (LHEE! if ~ else &)
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6. MO &

6.3 if = (LIZEl if ~ else &)

#include <stdio.h>

int main()
{
int num;
printf("@T 8 U™ : "),
scanf_s("%d", &num);
printf(" 2 &2t = %d=(2) ", num);
— if (num >= 0) { // numO| +H

{ if (num % 2 == 0) printf("¥2| Z+=AUL|CEwn");
else printf("¥2| ELICtwn");

— }

—  else { // numO| S
{ if (num % 2 == 0) printf("22| UL Cwn");

else printf("32| E2LICl.wn");

1
rd

— }

return O;

107101 > Tl - CiHZsx| 2 ARt



6. MO &

6.3 if = (LIZEl if ~ else &)

#include <stdio.h>

int main()
{
int num;
printf("dS YUHSAR - "),
scanf_s("%d", &num);
printf("2 &gt = %d=(2) ", num); @ C:WWindows#system32%emd.exe
_ 2EotA 2 ¢ 5
if (num >=0) {
if (num % 2 == 0) printf("Y¥2| ZAULICtwn");, =
else printf("¥2| E+YUL|Ctwn");
} —
else { ]
if (num % 2 == 0) printf("S2| Z+AULICEwn"); _
else printf("22| S YULICtwn");
} —_—
return O;
}
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6. H|0|&

6.4 if & (CI& if ~ else &)
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6.4 if & (CI= if ~ else &) X =214
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#include <stdio.h>

int main()
{
int score; // BTE NMES He
char grade; // S8 siSt= X170 E MESE HE

printf("ET8 U™ : ");

scanf_s("%d", &score);

if (score >= 90)
grade = 'A’;
else if (score >= 80)
grade = 'B’;
else if (score >= 70)
grade = 'C’;
else if (score >= 60)
grade = 'D’;

else grade = 'F’;

printf("=Hd : %cWn", grade);
return O;

> Clt{1 - Cl{ZBIX| 2 Al
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#include <stdio.h>

if (k ==1){
result =a + b;
printf(" %d + %d = %d ¥Wn", a, b, result);

if (k== 2) {
int main() ! result = a - b;
{ printf(" %d - %d = %d Wn", a, b, result);
int a, b; i }
int result; if (k == 3) {
int k- . result=a*b;
int k% ! printf(" %d * %d = %d ¥Wn", a, b, result);
'}
intf( X AlSE 7F2 olEds — = s " !
printf(" X HK A4 S LEHSIH R >"); if (k== 4) {
scanf_s("%d", &a); ! result =a/b;
printf("<1>5148 <2>WM <3>75Md <4>L5Md = = > ) | printf(* %d / %d = %d #Wn", a, b, result);
scanf_s("%d", &k);
printf(" LAY A A 2t UM = = > ), , return 0;
scanf_s("%d", &b); }
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#include <stdio.h>

int main()

{

17/101

int a, b;
int result;

int k;

H =5
scanf("%d", &a);
fflush(stdin);
printf(" Al ttgh HLMXLE
scanf("%c", & k);
printf("SFHM =&
scanf("%d", &b);

printf(" X

LS R - );

UM R -

UHESIM R : ");

")

if (k == '+)
printf("%d + %d = %d YL|Cl. Wn", a, b, a + b);
else if (k == "'-")

printf("%d - %d = %d & L|Cl. Wn", a, b, a - b);
else if (k == "*")

printf("%d * %d = %d YLICt. Wn", a, b, a*b);
else if (k =="/")

printf("%d / %d
else if (k == '"%")
printf("%d %% %d = %d UL|C}L. Wn", a, b, a%b);

else printf("A4XIE R UHMSLICEL wn");

= %f YL|C}. Wn", a, b, a / (float)b);

return O;
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6.6 switch—
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6. H|0|&

6.6 switch=

:0) 22 6 & 21 7|=x £= DjEX} & 1 715

switch (married)

{
case 1: printf("7| 2X} Wn");

ied++: = breakZ7} gloo=z
marfieds® A% of2(The)2 LdstH =
break; ... — Z= 10| AL} 20| AL} 2|O]
case 2: printf("0| ZX} Wn"); ‘
single++; J2{B2 HIEA] HEEA|
break AtE¢ A
break; N

default: break;
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6. MO &

6.6 switch= Ol &l (1)

. Ol Hi2 X Ao0| &K EH&S}7| - switchE 0|2

#include <stdio.h>

int main() {
int score;

char grade;

printf("E 8§ YU™HSIAL.: ")

scanf_s("%d", &score);

switch (score / 10) {
case 9: grade = 'A’; break;
case 8: grade = 'B'; break;
case 7: grade = 'C'; break;
case 6: grade = 'D’; break;
default: break;

}

printf("<t : %cWn", grade);

21/1Ch
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6.6 switch= Ol H|(2)
: Al 47| 2HE |
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#include <stdio.h>

int main()
{

int a, b;

char ch;

printf("=4] S SHEE Z|0{2ATV|2 YHSIMRQ : );
scanf _s("%d %c %d", &a, &ch, &b);
switch(ch) {
case '+': printf("%d + %d = %d &L|C}L. Wn", a, b, a+b);
break;
case '-' : printf("%d - %d = %d LICL. Wn", a, b, a-b);
break;
case '*' : printf("%d * %d = %d L|CL. Wn", a, b, a*b);
break;
case '/' : printf("%d / %d = %d YL|C}L. Wn", a, b, a/b);
break;
case '%' : printf("%d %% %d = %d YLICL. ¥n", a, b, a%b);
break;
default : break;

b}

A1} o{HX| 272?772
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#include <stdio.h>

int main()

{

int a, b;

char ch;

printf("$A 2 SHER T ojMT| 2 ARSI : "),

scanf s("%d %c %d", &a, &ch, 17&b), ........................................................... scanf s AF292| AL
switch (ch) { : 2XHe| /=5 &2{of g
case '+' : printf("%d + %d = %d & LIC}. Wn", a, b, a+b); =Xt 1 0|2kl
break;
case '-' : printf("%d - %d = %d LICL. Wn", a, b, a-b);
break;
case '*' : printf("%d * %d = %d L|CL. Wn", a, b, a*b);
break;
case '/' : printf("%d / %d = %d YL|C}. Wn", a, b, a/b);
break;
case '%' : printf("%d %% %d = %d YL|C}L. Wn", a, b, a%b);
break;
default : break; A S BIER I:I_ = OGS : 5555 % 11

b}
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6. H|0|&

6.7 for=

: 10 577kX| 2] & 517

I
°

1 sum

+
I

2 sum

+
|

3 sum

- e

>

4 sum

+
|

5 sum

- e

+
I
v A W N =

+
i

6 sum
7

8 printf("Z3}: %d", sum);

- e

o

gy 2ZE}

21k 15
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1sum=0;

2 for (i=1; i<=5; i++)

3 sum += j;o-"
4

5 printf("Z1t: %d", sum);
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6. H|0|&

6.7 for=

28/101

: Foofjof & ZH

1 for (i=1; i<=5; i++)[; el
2 printf("C Language \n");
for (1'=]‘:1'<=t1'++)

: 88

for (sum=0, i=1; i<=100; i++) // 101X 10077}X|2| T +5}7|

sum +=i;

for (sum=0, i=0; i<=100; i+=3) //11} 100 AtO|0f| Q= 32| = & F5}7|

sum +=i;

for (i=100; i>=1; i--) // 1000| A 177}X] AP 2 E=5}7|
printf("%3d Wn", i);



6. H|0|&

6.7 for=

Folsljof & =H
X7|A, ZHA, FLA2 D5 MEF 756U 2 MEF 271
for ( ) S>3ot 2o 5 ol o2 x| A
= while 22 Al
/I/1+3+5+ - +n0] {322 10005 9= n 2|
sum = 0; . .
_ ———— a1 Hgol 3 Gitfor B2 | Ul 24 ZIAL,
for (1=1; ;|1=112)
{
sum +=1;
_ 81 sumef Yol 10005 ##[of upizo Ljfof 3fcf,
if (sum > momﬁ
break;
} break2-2 9ff for8-2 kX L}j_qt]
printf("156 %d7tA|e] E+2] &2 %d”, 1, sum);
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6. MO &

6.7 for® ... =H

for (j=1; j<=3; j++)

printf(“%d Wn", j);

for (j=1; j<=3; j++)

printf(“%d Wn", j);

#include <stdio.h>

int main()

{ A

for ( j 1; j<=3; j++)
printf("j=%d ", j);

printf("Wn");

30/101

for (i=1; i<=2; i++) {
for (j=1; j<=3; j++)
printf(“%d Wn", j);

> Z3 &= 0|5] d40) 27|



6. MO &

6.7 for® ... =H

: for2 Qt0j| &£ CtE for20| ZatEl A

#include <stdio.h>

int main()
{

for (inti=1; i<=2; i++) {

printf("i=%d Mff : ", i);

for (int j=1; j<=3; j++)
printf("j=%d ", j);

printf("Wn");
}}
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6. MO &

6.8 for® ... | = A1} E25}7|

(1) U : Sy

1082 = H
(2) EH =, SaXt+(7001), E=A E9

B A

for (i=1; i<=10; i++)

{

/]
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#include <stdio.h>

int main() {

int i, quiz, sum, pass, fail;

double avg;

sum

pass
fail = O;

/* 1082 H+&

for (i=1; i<=10; i++
printf("%dtH2| = Hes2 7, )
scanf_s("%d", &quiz);

sum += quiz;

—r—

if (quiz >= 70) pass++;

else fail++;

> ClH1 - ClHASx| 23 Al

33/101

/* sSumERE "W 517| */

avg = (double)sum / 10;

printf("d:%.2If 3Wn", avg);
printf(" &1t X}:%2d BWn", pass);
printf(" &2 X}:%2dBwn", fail);

return O;

}

/i S| X M Y
/] @5 sum0l £H3}7]
// 70% ol 4o|= S}

// 707 Dj2Ho| B St

Xt
S




6. H|0|&

6.9 fore ... £ Tto| 1 E E3G]Y|

oUE ®ot, =Xtof sHTxl= FE SHO

(1) Y& . 1~20 =X}

#include <stdio.h>

int main()

{

inti, n;
printf("E¥ & H5t= TH2?);

scanf_s("%d", &n);

return O;

} > T2 SN
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6. MO &

6.9 forZ ... 53 Tl 7 =557

#include <stdio.h>

int main()

{

i
11

Wy o=
mm

inti, n;
printf("E& & #ol= TH2?");

scanf_s("%d", &n);

ST
13
95
114
133
152
171
190
209
228
247
266
285
304
323
342
361
33'3

m m o m m o omomomoa '._I,:"

0w~ ®u & wn =l

for (i = 1;i <= 20; i++)
printf("%d * %d = %2dWn", n, i, n*i);

return O;

i
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#include <stdio.h>

int main() {
int dice1, dice2;
int cnt=0;
printf(" =================Wn");
printf(" TAFR1 FALRI2 Wn");
printf(" =================Wn");

for (dice1 = 1; dicel <= 6; dicel1++)

{
for (dice2 = 1; dice2 <= 6; dice2++) {
if (dicel + dice2 == 7) {
printf("Wt%d Wt%d Wn", dice1, dice2);
cnt++;
}
}
}
printf(" =================Wn");

printf("WtE %d7X|Wn", cnt);

return O;

37/101 =5 ElH‘lJ_ _ EIH—I%)l'é‘I_xl 9'6!--?— Alzll.



6. H|0|&

6.11 for® ... ZHE for 222 YLiHl £345|7|
m ASCIl (16%l=, chard Tt O3H)

10 HEX Z2Xt| 10 HEX 2X| 10 HEX E'_-JEII 10 HEX 27| 10 HEX 27X | 10 HEX &%
0 Ox00 NULLf 22 Ox16 STN| 44 Ox2C , 66 Ox42 B 0x58 X [/110 Ox6E n;
1 O0x01 SOH| 23 Ox17 ETB | 45 Ox2D - 67 0x43 C 0x59 Y 111 x6F o
2 Ox02 STX | 24 18 CAN| 46 OxZE . 68 (44 D Ox5A 7 112 0x70 p
3 Ox03 ETX | 25 Ox19 EM | 47 Ox2F / 69  Ox45 E Ox5B [ 113 Ox71 g
4 O0x04 EOT| 26 Ox1A SUB| 48 O0x30 0O 70 O0x46 F 0x5C ¥ [|114 Ox72 r
5 O0x05 ENQ| 27 Ox1B ESC | 49 Ox31 1 71 0x47 G Ox5D ] 115 0x73 s
b Ox06 ACK| 28 Ox1C FS 50 Ox32 2 72 (48 H Ox5E  » 116 0Ox74 t
7 Ox07 BEL | 29 Ox1D GS 51 Ox332 3 73 0Ox49 I Ox5F  _ 117 /5 u
8 Ox08 BS 30 Oxlk RS 52 Ox34 4 4 OxdA ) Ox60 118 Ox/6 v
9 O0x09 HT | 31 OxlF US | 53 Ox35 5 75 0x4B K 0x61 a\([|119 O0x77 w
10 OxDA Wn 32 0x20 SP 54 0x36 6 76 0x4C L 0x62 b 120 Ox78 x
11 O0x0B VT 33 021 ! 55 Ox37 7 77 xdD M Oxb3 ¢ 121 079 y
12 Ox0C FF 34 Ox22 ) 56 Ox38 8 78 OdE N 0x64 d||\22 O0x7TA z/
13 Ox0D l ! 35 0Ox23 # o7 Ox39 9 79 O0xd4F O Ox65 e 123 Ox/B {
14 OxO0E SO | 36 Ox24 § 58 Ox3A 80 Ox50 P Ox66  f 124 0x7C |
15 OxOF SI 37 0x25 % 59 0Ox3B : 81 0x51 Q Ox67 g 125 7D}
16 Ox10 DLE | 38 Ox26 & 60 Ox3C < 82 0Ox52 R 0x68 h 126 Ox/E  ~
17 Ox11 DC1| 39 Ox27 ' 61 Ox3D 83 0Ox53 5 Ox69 i 127 Ox7F DEL
18 0Ox12 DC2| 40 Ox28 ( 62 Ox3E = 84 Ox54 T OxbA |
19 0x13 DC3| 41 0Ox29 ) 63 Ox3F 7? 85 Ox55 U Ox6B k
20 O0x14 DC4| 42 Ox2A * 64 0x40 @ 86 O0x56 V Ox6C |
21 Ox15 NAK|] 43 OxZB + Iﬁ Oxd4l A 87 57 W)
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6.11 for® ... SHE for 2o 2 Yujdl E25}7|
#include <stdio.h>

int main() {
char start, ch;

for (start = 'z’; start >= 'a’; start--) 17t

{

/128 AR SR ALE 7

— [ [

Il
1o
Of
N

for (ch = 'a’; ch<start; ch++)

printf(“e ")
// 8l ZF 5|of Ll start5E 'z’ K| =231
for (ch = start; ch <= 'Z'; ch++)

printf("%c", ch);

printf("Wn"); // LYl S 2 W H Y|

}

return O;

39/101

z
yz

Xyz

Wxyz

UWXYz

UUWXYZ

tuvwxyz

stuvwxyz

rstuvuxyz

grstuvuxyz

parstuvwxyz

opgrstuvuxyz
nopgqrstuvwxyz
mhopqrstuvwxyz
lmnopgrstuvuxyz
klmnopgrstuvuxyz
jklmnopgrstuvwxyz
1jklmnopgrstuvwxyz
hijklmnopgrstuvuxyz
ghijklmnopgrstuvuxyz

fghil jklmnopgrstuvwxyz
efghijklmnopgrstuvuxyz
defghi jklmnopgrstuvwxyz
cdefghijklmnopqrstuvwxyz
bedefghi jklmnopgrstuvwxyz
abcdefghi jklmnopgrstuvuxyz
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6.12 while
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<l
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joll
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6.12 while =

: Ol A
sum = 0, 1 = 0;
while (sum <= 100)
{
T++; Y AL AL u=
sum = sum + 1; %, sum Zf0] 101%™ while S0IA] B0t
}
: ol A

sum = 0, 1 = 1;

white () ol 10|92 Paem

sum = sum + 1;

if (sum > 100)
break;

j4+; L >
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6.12 do ~ while &

42/101

: MISRA °80]| 2lslf 27 T’ =E0| =0t AH83IX| b5 (B2l 4=
« Stabilization of SW : MISRA-C (Motor Industry Software Reliability Association)
: MISRA

“Guidelines for the use of the C language in vehicle based software” @3 2|HH S|

: MISRA-C :
2004= 9 =2 LT ES[0] ME|’J0] Rt FE, XS, F, M AIY S0 A8,

- &£ 1417112] E0] 2, 121712 Ex= E1} 20742 1 EE 74

- "Environment” 5 E "Run-time failure"7tX] 21742| 1o =2 14

* Environment + Pointer type conversions

* Language extensions » Expressions

* Documentation « Control statement expressions
« Character sets « Control flow

+ Identifiers * Switch statements

+ Types » Functions

« Constants « Pointers and arrays

+ Declarations and definitions  « Structures and unions

+ Initialisation * Preprocessing directives

« Arithmetic type conversions  + Standard libraries
* Run-time failures
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6.12 MISRA-C

43/101

: Environment Rule

Rule1.1 All code shall conform to ISO 9899:1990 “Programming languages — C”, amended and
corrected by ISO/IEC 9899/COR1:1995, ISO/IEC 9899/AMD1:1995, and ISO/IEC 9899/COR2:1996.
D= AE = ISO/IEC 9899:1990, Programming language — C (ISO/IEC 9899/COR 1:1995, ISO/IEC
9899/AMD 1:1995 X I1SO/IEC 9899/COR 2:199601 2| A F7t U 74 E )& wiztof hct.

Rule1.2 No reliance shall be placed on undefined or unspecified behavior.

ogel == 0|78 E S0 2/EsiM= ¢ ECk

[

Rule1.3 Multiple compilers and/or languages shall only be used if there is a common defined
interface standard for object code to which the languages/compilers/assemblers conform.
oi2{ 7He| AojLt HIUZE AL 42, object coded] LTt S EX QI QE{H 0| AT} Q10{OF BHLCY,

Rule1.4 The compiler/linker shall be checked to ensure that 31 character significance and case
sensitivity are supported for external identifiers.

Aottt A7t 7 AEXiof CidSto] Z=|Cf 31EX}7HX| X|°80| 7ks5ta, tEX/A2XAe| 1ES
X &5t A=X HEE|0{OF piCt,

Rule1.5 Floating-point implementations should comply with a defined floating-point standard.

F327He ME2 HolE £3a+HE 40 watof St
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6.12 MISRA-C

: Language extensions

Rule2.1 Assembly language shall be encapsulated and isolated.
OS2l o= Wa2tx|0f He|x[0{0f Strt.

Rule2.2 Source code shall only use /* ... */ style comments.

22 A= /. AEFUL =M mI|H TS ALE5HOF StCt.

Rule2.3 The character sequence /* shall not be used within a comment.
FMO| AMEZ /0 M /=2 BLIOF StCt. ZZhof| /0] Z8tk|of Qo™ QREICE,

Rule2.4 Sections of code should not be “Commented out?”

FAEQ| URE AUEOLR A= QHEICE HQ Al ZHE ZAupU (#if...#endif)E AHETICL
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6.12 MISRA-C
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S.No

MISRA Rule#
1 MISRA rule 5
2 MISRA rule 7
3 MISRA rule 8
4 MISRA rule 9
5 MISRA rule 10
6 MISRA rule 13
7 MISRA rule 14
8 MISRA rule 16
9 MISRA rule 17
10 MISRA rule 19
11 MISRA rule 20
12 MISRA rule 21
13 MISRA rule 22
14 MISRA rule 23
15 MISRA rule 25
16 MISRA rule 26
17 MISRA rule 27
18 MISRA rule 29
19 MISRA rule 30
20 MISRA rule 31
21 MISRA rule 32
22 MISRA rule 33
23 MISRA rule 34
24 MISRA rule 35
25 MISRA rule 37
26 MISRA rule 38
27 MISRA rule 39
28 MISRA rule 40
29 MISRA rule 43
30 MISRA rule 45
31 MISRA rule 46
32 MISRA rule 48
33 MISRA rule 50
34 MISRA rule 52
35 MISRA rule 56
36 MISRA rule 59
37 MISRA rule 61
38 MISRA rule 62
39 MISRA rule 64
40 MISRA rule 65
41 MISRA rule 68
42 MISRA rule 69
43 MISRA rule 70
44 MISRA rule 71
45 MISRA rule 75
46 MISRA rule 76
47 MISRA rule 78
48 MISRA rule 79
49 MISRA rule 80
50 MISRA rule 81
51 MISRA rule 83
52
53
54
55 MISRA rule 84
56 MISRA rule 85
57 MISRA rule 87
58 MISRA rule 88
59 MISRA rule 89
60 MISRA rule 91
61 MISRA rule 94
62 MISRA rule 95
63 MISRA rule 96
64 MISRA rule 98
65 MISRA rule 99
66 MISRA rule 100
67 MISRA rule 102
68 MISRA rule 103
69 MISRA rule 104
70 MISRA rule 105
71 MISRA rule 106
72 MISRA rule 107

Description
Only those characters and escape sequences which are defined in the ISO C standard shall be used.
Trigraphs shall not be used.
Multibyte characters and wide string literals shall not be used.
Comments shall not be nested.
Sections of code should not be ‘commented out'
The basic types of char, int, long, float and double should not be used, but specific length equivalents should be typedefed for the specific compiler (and microprocessor).
The type char shall always be declared as unsigned char or signed char.
The underlaying bit representations of floating point numbers shall not be used in any way by the programmer.
typdef names shall not be reused.
Octal constants (other than zero) shall not be used.
All object and function identifiers shall be declared before use.
Identifiers in an inner scope shall not use the same name as an identifier in an outer scope and therefore hide that identifier.
Declarations of objects should be at function scope unless a wider scope is necessary.
All declarations at file scope should be static where possible.
An identifier with external linkage shall have exactly one external definition.
If objects or functions are declared more then once they shall have compatible declarations
External objects should not be declared in more than one file.
The use of a tag shall agree with ist declaration.
All automatic variables shall have been assigned a value before being used.
Braces shall be used to indicate and match the structure in the non-zero initialisation of arrays and structures.
In an enumerator list, the "=" construct shall not be used to explicitly initia lise members other than the first, unless all items are explicitly initiatsed.
The right hand operand of a && or || operator shall not contain side effects.
The operands of a logical && or || shall be primary expressions.
Assignment operators shall not be used in expressions which return Boolean values.
Bitwise operations shall not be performed on signed integer types.
The right hand operand of a shift operator shall lie between zero and one less than the width in bits of the lefthand operand (inclusive).
The unary minus operator shall not be applied to an unsigned expression.
The sizeof operator should not be used on expressions that contain side effects.
Implicit conversions which may result in a loss of information shall not be used.
Type casting from any type to or from pointers shall not be used.
The value of an expression shall be the same under any order of evaluation that the standard permits.
Mixed precision arithmetic should use explicit casting to generate the desired result.
Floating point variables shall not be tested for exact equality or inequality.
There shall be no unreachable code.
The goto statement shall not be used.
The statements forming the body of an if, else if, else, while, do... While or for statement shall always be enclosed in braces.
Every non-empty case clause in a switch statement shall be terminated with a break statement.
Al switch statements should contain a final default clause.
Every switch statement shall have at least one case.
Floating point variables shall not be used as loop counters.
Functions shall always be declared at file scope.
Functions with variable numbers of arguments shall not be used.
Functions shall not call themselves, either directly or indirectly.
Functions shall always have prototype declarations and the prototype shall be visible at both the function definition and call.
Every function shall have an explicit return type.
Functions with no parameters shall be declared with parameter type void.
The number of parameters passed to a function shall match the function prototype.
The values returned by woid functions shall not be used.
Void expressions shall not be passed as function parameters.
const qualification should be used on function parameters which are passed by reference, where it is intended that the function will not modify the parameter.
For functions with non-woid return type
i, there shall be one return statement for every exit branch (including the end of program)
ii, each return shall have an expression
iii, the return expression shall match the declared return type.
For functions with void return type, return statements shall not have an expression.
Functions called with no parameters should have empty parentheses.
#include statements in a file shall only be preceded by other pi or d ives or
Non-standard characters shall not occur in header file names in #include directives.
The #include directive shall be followed by either a <filename> or "filename” sequence.
Macros shall not be #define'd and #undefd within a block.
A function-like macro shall not be 'called' without all of its arguments.
Arguments to a function-like macro shall not contain tokens that look like preprocessing directives.
In the definition of a function-like macro the whole definition, and each instance of a parameter, shall be enclosed in parantheses.
There shall be at most one occurance of the # or ## pre-processor operators in a single macro definition.
All uses of the #pragma directive shall be documented and explained.
The defined pre-processor operator shall only be used in one of the two standard forms.
No more than 2 levels of pointer indirection should be used.
Relational operators shall not be applied to pointer types except where both operands are of the same type and point to the same array, structure or union.
Non-constant pointers to functions shall not be use.
All the functions pointed to by a single pointer to function shall be identical in the number and type of parameters and the return type.
The address of an object with automatic storage shall not be assigned to and object which may persist after the object has ceased to exist.
The null pointer shall not be de-referenced.

Abbreviation

description

Criteria

NT

Total Number of operator

N2

Total number of operands

STMT

Number of statement

<=50

VG

Cyclomatic Number (VG)

<=20

AVGS

Average size of statement

<=9

GOTO

Number of GOTO statement

RETU

Number of Return Statement

NBCALLING

Number of caller

PATH

Number of path

PARA

Number of function paramets

ap_cg_cycle

call Graph recursions

dead code

DRCT_CALLS

Number of calls direct

LEVL

Number of Level

AN IO
1l 1
Eo

1,000 Yo Z=Y

C (&2}
C (B3

C (XS AME)
Ada (83)

500

v 167

12.5
50

Ada (H3) :

~

25

s s B0

48
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6.13 T2 A

. K=
. 7C-I_|_ n= ?:IE—:!

Of,

T2

IlIIO+ nz

n0|5t2| 2=

: B M % HE even

2tS 29 (whileE)
, 27 M ¥ odd, Z|CZk n
= (odd <= n)&&(even <= n)

= even =2 X£7|3}, odd =1 £7|3}
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#include <stdio.h>

int main() {
int n, odd, even, odd sum = 0, even_ sum = 0;

printf("’d n= YEHSIAIR : );
scanf_s("%d", &n);

odd = 1; even = 2;

while (odd <= n && even <= n)

{
odd_sum += odd;
even_sum += even;
odd += 2;
even += 2;

}

// nO| E=E}H whileZ 0| A OFX|%} odd 2}(n)& C{5HX| 21 whileZ S WHXLI2O=
// while2 & E'f 22 0|F 3510 odd_sum0i| OtX|2} oddS CI5HOF B

if (odd == n) odd_sum += odd;

printf("H = 10A %dO|5t E+52| &2 %dOo|1L ", n, odd_sum);
printf("H 59| 2 %dYLICt.Wn", even_sum);
return 0;

}

= C|H1 - C|HZSHX] 8 A%

= opr2gy0)| ) B4-=0] 2= vrees] L CF.
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7. Preprocessor(T™ X 2| &)

7.1 Preprocessor

& T X2|7|(preprocessor)

: 22X (source) ZENMS QBHE (object) ZE2EIHCE

Autdsty| Mo A= =23

;22 THUO| HTY B & YEE FH|oH:

i

- ®x{2]7] | Zmela] | 27
\ '-\J,.'

AA TR HMxfe|E QuxE

== e AA T ey

& HKXE|7] X[ AR}

: MX2710A LHEl= XIA|X}: # 22 A[Ef
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https://msdn.microsoft.com/en-us/Iibra;y/3sxh52ty.aspx

o
» Microsoft | Sign in MSDN subscriptio

Technologies v Downloads v  Programs ~  Community +  Documentation v Samples

==+ > (C/C++ Language and Standard Libraries > C/C++ Preprocessor Reference > Preprocessor ~

Phases of Translation P re p ro CeSSO r Di rectives

4 )

¥ Preprocessor Directives Visual Studio 2015 = Other Versions «
#define Directive

Preprocessor directives, such as #define and #ifdef, are typically used to make source programs easy to change and
easy to compile in different execution environments. Directives in the source file tell the preprocessor to perform
specific actions. For example, the preprocessor can replace tokens in the text, insert the contents of other files into the
source file, or suppress compilation of part of the file by removing sections of text. Preprocessor lines are recognized
and carried out before macro expansion. Therefore, if a macro expands into something that looks like a preprocessor
#ifdef and #ifndef Directives command, that command is not recognized by the preprocessor.

#error Directive

#if, #elif, #else, and #endif
Directives

Preprocessor statements use the same character set as source file statements, with the exception that escape sequences
are not supported. The character set used in preprocessor statements is the same as the execution character set. The
preprocessor also recognizes negative character values.

» #import Directive
#include Directive

) o The preprocessor recognizes the following directives:
#line Directive

Null Directive (

#define | #error #import | #undef

#undef Directive
#elif #if #include | #using

\ #using Directive /
#else #ifdef #line #endif

» Preprocessor Operators

#ifndef | #pragma
» Macros \ j
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7.1 Preprocessor

& #define
: X 7|3 A48 ZE2O2 H7F Holst X|2 2EXIE 2 CHA|

#define x|&ret 2t

all)
#define MAX 100 // MAXE 10022 9|
#define NUM MAX-1 // NUMS2 MAX-1 — 100-12 9|
all)
#define Pl 3.1415
area =Pl *r*r;
oll)
#define MSG "E2E LHYL|C}"
if (i<0) printf(MSG);
all)
#define PRT printf
PRT("Hello!");
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7. Preprocessor(T™ X 2| &)

7.1 Preprocessor

& #define

2O 715/d 371 22O £7d 80|

o) 1002 100022 HASIZ{H? |3 = A4 AL2A| 032 Ho|oh =
// AR AL Bi2 3% J/ A2 AL AR

for (i=1; i<=100; i++) #define MAX 100

avg = sum / 100;

avg = sum / MAX;

of) d= 1(=2[2t Foll siF) ECh= TRUEEHE THo{7t O|8li5t7] =

// AR A8 %2 3
if (leapyear == 1

? // AR AR A2
)
printf(“&'3");

#define TRUE 1

gt

for (i=1; i<=MAX; i++)

if (leapyear == TRUE)
printf(“&d");

51/101
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7.1 Preprocessor

& #define

O
> H|E MX} &, |, A, ~ O£l AND, OR, XOR, NOT & Al&3}7]

#include <stdio.h>

#define AND &
#define OR |

#define XOR A
#define NOT ~

int main() {
intx=5,y =6;
printf("x & y = %d Wn", x AND y);
printf("x | y = %d Wn", x OR y);
printf("x A y = %d Wn", x XOR y);
printf("~x = %d Wn", NOT x);

return O;

- 215 oF 7] Xt
52/101 > C|H1 - C[HZoIX] 5 AlH



7. Preprocessor(T™ X 2| &)

7.1 Preprocessor
& #define
;32 g
CC TR

fidefine 122 g4H(QU1, 22, ) X|EE! LHE

of #define ADD(x, y) [((x)+ (y)) AMXt QME=Q| BH2
. < EZE AL UM £ Qlooz
#define SQUARE(x) [((x) * (X)) |  eixojct ()= 2oiz o orHat

. L

3 7t m{0f 27
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7.1 Preprocessor

& #define
;32 g

#include <stdio.h>

#define Pl 3.141592
#define CIRCUM(r) (2 * PI * (r))
#define AREA(r) (PI1 * (r) * (r))

int main() {
int radius;

printf("& 2| BtX| & radius(cm)Q| #2272 ");

scanf s("%d", &radius);

printf("& 2| S&= %.2f(cm)0| 2Wn", CIRCUM(radius) );
printf("# 2| §10|= %.2f(cm2) ¥ LICt.Wn", AREA(radius) );

return O;
} = -
\| & radius(em)2| gf=2 7
1= 43.98(em) 0| 1]
'.' _..'.|!— 153, au(cmz)H_m
> C|H - C|HZAS}X| &1 A| XL CSAlAe L.
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7.1 Preprocessor

€ #include

: B8 oS S mhAdof =S| flol AL

#include {stdio.h) —
#include <stdlib.h>—
#include "C:\user\userlib.h" <—~-g# el e nlof
#include "test.cpp" w— HEH Ho Tl

S R ey My Ry S R |
dll-Gll_L-_d? dll | L_II' Ef-b-‘_':_
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VCWinclude

| cliext cmath [ ctypeh [ io.h [ ppl.h string xfacet
| CodeAnalysis codecvt cwchar iomanip [ pplcancellation_tokenh [ string.h wfunctional
oot [ collection.h cwctype ios [ pplconcrth strstream xhash
| Manifest [ comdef.h [ delayhlp.cpp iosfwd [ pplinterface.h B swprintf.inl xiosbase
|, msclr [ comdefsp.h [ delayimp.h iostream [ ppltasks.h system_error [ xkeycheck.h
| sys [ comip.h deque [ iso646.h [ process.h [ tchar.h xlocale
b thr complex [ directh istream queue thread xlocbuf
(i agentsh [ complexh [ dos.h iterator random [ time.h wlocinfo
[ agile.h [ comutil.h [ dvech [ ivech ratio B time.inl [ xlocinfo.h
algorithm [ concrth [ ehh limits regex [ trmintrinh xlocmes
allocators [ concrtrm.h [ emmintrin.h [ limits.h [ rtcapih tuple xdocmon
(i ammintrin.h [ ConcurrencySal.h [ errno.h list [ safeinth type_traits xlocnum
(i amp.h [ concurrent_priority queueh exception B listing.inc [ safeint_internal.h typeindex xloctime
(i amp_graphics.h [ concurrent_queue.h [ excpth locale [ sal.h typeinfo Xmermory
(i amp_math.h (i concurrent_unordered_map.h [ fentlh [ locale.h scoped_allocator [ typeinfo.h xrmemoryQ
(] amp_short_vectors.h  [H concurrent_unordered_seth [ fenv.h [ malloch [ search.h unordered_ map [ xmmintrin.h
(i amprth [ concurrent_vectorh filesystemn map set unordered_set xrefwrap
[ arm_neon.h condition_variable [H] floath [ math.h K] setjmp.h [ use_ansi.h xstddef
(i armintr.h [ conioh forward_list [ mbctype.h [ setjmpexh utility xstring
array [ crtdbg.h [ fpieeeh [ mbstring.h [ share.h i vadefs.h [ xtgmath.h
(i asserth [ cridefs.h fstream memory [ signal.h valarray xtrlcommon
atomic [ criversion.h functional (5 memory.h [ smmintrin.h (i varargs.h xtree
bitset [ crtwrn.h future [ minmanch [ srvh [ veelr.h xutility
cassert csetjmp [ fvech [ mm3dnow.h sstream [ vecorlib.h [ socamp.h
ccomplex csignal [ gcrooth [ mmintrin.h stack vector [ socamp_inlh
cctype cstdarg hash_map mutex [ stdarg.h i vsgcapture.h xxatomic
cerrno cstdbool hash_set new [H] stdbool.h [ wcharh K] ymath.h
cfenv cstddef [ immintrin.h [ new.h [ stddef.h (i wctype.h [ yvals.h
cfloat cstdint initializer_list [ nmmintrin.h stdexcept [ wmmintrin.h
chrono cstdio [ internal_concurrent_hash.h numeric K] stdexcpt.h B wtime.inl
cinttypes cstdlib [ internal_split_ordered_listh [ omp.h [ stdinth (i xatomic.h
ciso646 cstring [ intrin.h ostream | [ stdio.h | i xatomicO.h
climits ctgmath [ inttypes.h (i pgobootrunh [ stdlib.h xcomplex
clocale ctime [ invkprxy.h [ prmintrinh streambuf xdebug



7. Preprocessor(T™ X 2| &)

57/101

7.1 Preprocessor

€ #include
: N 2|apd

#include <stdio.h>

AA 1}

ue

#include <{stdio.h)>

" #include?t Yx|Et Hetof |

j61|I:1 ot stdio.hE F7t

y

int main()
{
printf( " Hello!\n" );
return 0,
!
M2 B AA T
- int __cdecl printf(--
int main()
{
printf( " Hello!\n" );
return 0;
t

=il

QuHE

01007100 OOEEEOOT
10100000 11011000
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testl.cpp +
[*+] Project4 (1) ME2 TENE o7

=M SHT| ZA(Ctrl+) o N (2) SICimo) ofaet Zo| PHE Y|
B &84 ‘Project4’ (1 ZTRHES 1) #def (3) test.h X_Ig.-é-l_yl
4 [ ] Projectd #def

b oo EE #def

- LR
B 242 o =
4 B3 A~ T ‘
|

b test1.cpp
P= 5iC or
%7HD) * 1B M EEW). £7HA) A
=02 OFEAD)... Ctl+Shift+X 3] 71= g82(G)

testh # X testl.cpp

Qa8 o-s i o K= [*+] Project4
#define NAME "Yongseok Chi"

test.h 0“ OI'EH define -E— 'I?_'l |'7| 28 Projects’ (1 Z2HME 1) #define AGE 9@0

<] Projectd
#define NAME "Yongseok Chi" 0O BE

#define AGE 900 Qe F=M

it

it

b testl.cpp
SEIEETS
58/101 b ln) testh




@ #include & header It 2HE 7|

v I x testh testl.epp + X
o K= [*< Project4

E#include <stdio.h>

P~ _L#i.,:l__ce "test_h"

'Projectd’ (1 ZE2HE9] 1)
[*+] Project4 main() {
printf("l 0|&& %s0 = %dA|RILICH.\n", NAME, AGE);

return @;

testl.cpp
o In |
4 E_‘ oo m-g v 0 X testh ® X testlcpp
b testh 0y oF ITRp Jr=2 [*] Project4
p- : NAME "Yongseok Chi"

ZAH :
HM(Ctrl+)) ine AGE 900
‘Projectd’ (1 ZEHE| 1)

C THY0| of2} L4 8 TS| R e v
oo X
. . 21 22 554
#include <stdio.h> B 2laa Ty
B 42 oY
4 testl.cpp

#include "test.h" .
) ) SR
int main() { b [ testh

printf("Lil 0] &2 %s0| 1, L}O| = %dM| LI Ctwn", NAME, AGE);

return O;

_ o k chiQ| 10, LED|= 9802 |C}.
A2 X} Mol header T2 OE;;M ?EEME'. | ._ﬂ:. I=
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7.1 Preprocessor
& Z=ZE Compiler X|A|X}

60/101

EX xS Or=gt ()

- =
[ P MMl S OXE 28
MEHE| B0 HTHe
(o #if N
= #ifdef
= #ifndef
= #undef

J




7. Preprocessor(T™ X 2| &)

7.1 Preprocessor
& ZZE Compiler X|A|X}

o Al ADIZto| e} EXM S A2 MEHH O 2 A A 0| AMQl

g4 #fS 0|8et 271F AHuld
I

#if A
=51, i, RTMCl X > A S A
e HY — "ZH 2 3 A
a2,
#endif

o Z2O| 3+, 0|2, 90| A JHX| HEOE EX Al

o/t HE MEZ CHE ¢f|§ D0 ZotE| A
#if (NATION == 1)
#include "korea.h"

- (#e1iP (NATION == 2)

#include ' "usa.h"

pelee M £ CHE 2 ’f":% :4. Fefe1d
#include "europe.h pelsett 4 el E
#endif
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7. Preprocessor(T™ X 2| &)

7.1 Preprocessor
& =75 Compiler X|A|X}

84| fHifdefs 0|STH 225 HulA

#ifdef H22F of 2 2efof of2 27 HofE(of o[rfe] Ak FTof EIL LYY
eme
felse o OHIEI MHE[ YA Y3 o E3fS Ui
........................... e Mg YT AH2F =
[ =82 } o Helif & AL 3t
#endif

ol #ifdef ADD
printf("%d", x +y);
#else
printf("%d", x - y);
#endif

Al #undefE 0|23t 032 Ho| slixi| o O§3Z A2 SHA| \
i ol AHE O{IZ AT FREPD A2
#undef UHE.E%:I Ao 3t mf AFR
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7. Preprocessor(M X 2| &)

7.1 Preprocessor
& ZZHE Compiler X|A|X} : #ifdef, #undef

#include <stdio.h>

#define Pl 3.141592
#define R 5

int main() {
double area;

#ifdef PI
printf("Pl = 3.141592%Wn");
#endif
#undef R // Re| 49| sliH|
#define R 3 // RE 322 |9

area = Pl *R * R;
printf("Radius = %dWnArea = %.2IfWn", R, area);

return O;
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7. Preprocessor(M X 2| &)

7.1 Preprocessor
& ZZE Compiler X|A|X}
#ifndef

: “if not defined”2| 2F0{

: AR Z2AE|of UK F2 BT

#ifndef ~#endif AFO|2] B& S
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7. Preprocessor(M X 2| &)

7.1 Preprocessor
* NE
: test2.h THS7| (LHE2 of2iet Zol)
#define SQUARE(X) ((x) * (x))
#define CUBE(x), ((x) * (x) * (x))
ot 7+ Z[of22 7]

: test2.c PHS 0| ASls]7|

#include <stdio.h>
#include "test2.h"
int main() {

int n;

printf("& 3 . );
scanf_s("%d", &n);
printf("%d2| M-I = %d, %d2| M &S = %d¥n", n, SQUARE(n), n, CUBE(n));

return O;
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7. Preprocessor(M X 2| &)

7.2 A& #undef

66/101

#include <stdio.h>

#define SIZE 5

#define PRINT(i) for(i = 0; i < SIZE; i++) printf("*"); printf("Wn");

int main()

{
inti =0;
PRINT(i);

#undef SIZE
#define SIZE 10

PRINT(i);

#undef SIZE
#define SIZE 15

PRINT(i);

return O;

> L1 - C|H Z5X] Bia Al

b
Al



7. Preprocessor(M X 2| &)

7.2

67/101

Al #undef
#include <stdio.h>

#define SIZE 5

#define PRINT(i) for(i = 0; i < SIZE; i++) printf("*"); printf("Wn");

int main()

{
inti =0;
PRINT(i);

#undef SIZE
#define SIZE 10

PRINT(i);

#undef SIZE
#define SIZE 15

PRINT(i);

return O;

// * 5% =3 12|10 new line

//* 1081 &5 )2l

// * 1581 &8 12|

new line

new line

e e e e

e 20 S0 e S 2 T 3 D

e e e e R S S e T T e e R D

Al=oted® o IILE




7. Preprocessor(T™ X 2| &)

7.3 M & #define
SAA
: dad =8 80ME 24A|Zt2 2 TTHSL0], Lt TMA 24A2F Fof YOtLE E2{7tn AL
= 804 : (24h x 60min) = L{f L}O|(YH) : 2min
?min = (24h x 60min) x L L}O| / 80A|
?min = 18min x W LIO|

re

printf("QA MAI A : %dA| %dEWn", LIFEHOUR(age), LIFEMINUTE(age));

#define 0f] LIFEHOUR(age), LIFEMINUTE(age) M-&3}A| 2

> T2 5lA| L
> Cl#1 - ClZsIX] 9 Al%L
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7. Preprocessor(M X 2| &)

7.3 A& #define

#include <stdio.h>

#define LIFEHOUR(age) ((age * 18) / 60) /] QA A "Al"2 HEt
#define LIFEMINUTE(age) ((age * 18) % 60) // QEAA L "R R HE
int main()
{

int age;

printf("LIO[ : *);
scanf_s("%d", &age);

printf(" 1A A| : %dAl %d=Wn", LIFEHOUR(age), LIFEMINUTE(age));

return O;

Microsoft Visual Studio C|H 1 2=&

69/101



7. Preprocessor(M X 2| &)

74 A5
: lS0[E TRl = A4kE §0|§ He=2 HES|
#include <stdio.h>
#define PYEONG 0.3025 // 18 = 0.3025%| =0 £
int main()
{ float area; // MI&0|E THelel HY

printf(" & O] (M| & 0|E) : *);
scanf_s("%f", &area);

printf(" & Ol (H) : %.2IfWn", area * PYEONG);

return O;

> Tl - ClH 8| 2o Al
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7. Preprocessor(T™ X 2| &)

7.4

71/101

Al A
= H
. o r— o
- Clo| Hal 2 aie atcA|Q
Do | =+ @ Q
Sty o[o|x]| OfSfARH Ul DARE E=21 AlO|E A HUEM &7
SH D ANEEF SRR AL ERE SRR ER BRRIERAY WY A SR SR ED] 2 B
mm THRI'HAZE OI02 20/ T Z2W o SR EA 728 OE0| SHE| HE 2O o HE v
Cho| 3t
0] =yl pals]l 21 2= == =T EISE; Al
1 Z22|0IEf{mm? Si=) | HFMY A5}
T 22I0E mmi 0.1 MEIDIE(cm? 0001 OIEm)
oo 2200 dan 005937 CA(nch) 0o0EEE] OIEfD
000108 OF=0wd) B.213712= -7 OFE (mile) 00033 AKRD
0, C0CEE 2R R 000000 EHiET) Doooo0E 2 08D
BT dlelEE)




8. Ul H (array)

8.1 i H(array)
M= o 71| Xt2 M

HIE: o] Xt& M - o Heol 2 Y

> HEl7t e 2 ol e

quizl0] quiz1]
NN

o

HAEE 71982 Fa)0 €2 0l

1o -1 E

quizl2] quiz[3] quiz[4]
0 | 8 | 7 |

> 1X}3, 2XH3, 33X 59
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8. Hi & (array)

8.2 1X12l HiE (array)

73/101

int age[1000]; // 100071 32bits(int) 2t XMHsl= S

double average[100]; // 1007l2] 64bits(double) #t2 XM Hsl= HIH

char name[10]; /1 972l EXE XEot= BE (AHX[ 2ol nullE Xt ‘HE2FE)

[ AFER |

int quiz[5] = {8, 9, 10, 8, 7}; quizl0] quiz[t] quiz[2] quiz[3] quiz[4]
T 51 s 1w s
012 3 4%

int sum[100] = {0};
> 253t datacs XIS2=2 022 X|EH

interror[] ={0,1,0, 2, 3,0, 1};

> | LS BA 2T ) ¢ U M7t 2R BBE




8. Ul H (array)

8.2 1X& H{HE (array)
[ 9] ]

int a[3] = {21, 25, 20},

printf(’%d",;

|

2> a[3]2 a H{EO| =& E 7|HEA7 ot EE Z23 4 ZAE oS

22 a[0], a[1], a[2] XIE]

> F, flofl Hi

o} o]l o
- AA Q0

of Hkeoff

uqoi a®l 7| Ojlub_ 0[3]01 J'/{EC{_*'LL 7
£ X = 7lo
Fol4mA al0]  all] ¢ L vl 2.
21 25 20
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8. Hi & (array)

8.2 1X}H HiH(array)

[AME - 38 ]

HXEE FaEic

printf("%3d ", quiz[0]);
printf("%3d ", quiz[1]);
printf("%3d ", quiz[2]);
printf("%3d ", quiz[3]);
printf("%3d ", quiz[4]);

75/101

=




8. H|E(array)

8.3 1X}H Hi¥Y(array) 95

Q=: 5ol = M
£3: WF, Y2 0|9 Y 5, 2 3P0l FZ Maeto] Kol

1. = = 5708 1513 B E quiz0ll &3] (forE)

2. "3 avg T}
@ sum « quiz[0] + quiz[1] + quiz[2] + quiz[3] + quiz[4] (forE)
@ avg <« sum/5

3. Zk shdof CHsll (avg > quiz[i)¥ HOICE countE 1 7t

st
=]
— & 0|F = count 7517]| (forF)

4. 7t 4ol sl Xt0| B4 (quizlil-avg) E23}7| (forE)
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8. HlH(array)

8.3 1X& S (array) H5 (HX, H{EFE{ 0|5li5t7])
#include <stdio.h>

#define SIZE 5

int main()
{
int quiz[SIZE]; // 83 SIZEH M& g MA
int i, count, sum;
double avg;
printf("%d3L| H+E =AM E & =HSHM 2 WnWn", SIZE);
for (i=0; i<SIZE; i++) {
printf("%dH2| = Hx=2 "0 + 1);
scanf_s("%d", &quiz[i]);
}
return O0;
}
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#include <stdio.h>

prlntf(“:===========================Wn )’
#define SIZE 5 printf("8a : %.11fd Wn", avg);
. . printf("::::::=============:========Wn )’
|{nt main() printf("GZ 02t : %dE Wn", count);
int quiz[SIZE]; return O;
int i, count=0, sum=0;
double avg; }

printf("%dE2| F+E =AE YLUHSIM 2 WnWn", SIZE);
for (i=0; i<SIZE; i+ +) {

printf("%dHe| = B2 ", i + 1);

scanf("%d", &quiz[i]);
}

for (i=0; i<SIZE; i++) {
sum = sum + quiz[il;

} 1 100 21.6
avg = (double)sum / SIZE; 290 11.6

3 60 -18.4
for (i=0; i<SIZE; i++) { 4 77 -1.4

if (quiz[i] < avg) count++;

pr|ntf("============================Wn')'
printf(" = H5 YAl X10] wn");
pnntf("::::::::::::::::::::::::::::Wn ),

for (i=0; i<SIZE; i++) {
printf("%2d %2d %5.11f#%n", i+1, quiz[i], quiz[i] - avg);
}
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8. Ul H (array)

8.3 1X}& B (array) A&

2U3: 25| = H=
=% 8o, 2 01T ¥ 5, 74 g2l o FHete| Ko

Q Of|X| & HIEtC 2 Z2 M H7| “defineRl| 24"
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8. Ul H (array)

8.4 1X12 i (array) H&2(Xl4Zh

CHI =222 o= d 57 3 78 R2 o= & o] (x4 +9171)

ffo]| 3 | D08 minel XA XY
(11| 0 | @110} 8xH min=Ct Tt ming {112 iz NS min2 30[X|T,...
2] | =30 | @217+ SxH minEEHREFH min2-f[2]2 HZ -3
i3] | =20 | @310 §X minECt ZCHH-mMINS 3|22 HA
4] | -1 | ®4]7} x| minECt ZCHH minS f4]2 HE
1. min = H{E2| X AL = Hot 2,
2. LIHX| {22 ming H|usl & 2 Z2 min2 2 XES7| (for:)
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#include <stdio.h>

#define N 5
int main()
{
int f[N] = {3, 0, -30, -20, -1}; // Higs doA
int i, min;
min = f[0]; /] Ela2k X712
for (i=1; i<N; i++) { // =l &7
if (f[i] < min) min = f[i];
}
printf("Ol= H §&:"); // UG &8 =%

for (i=0; i<N; i++) {
printf("%4d", f[i]);
}

printf("Wn71e 22 0l= H: %d Wn", min); // XX £

return O;

> T - CHZSHR| 2m A%t
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8.5 1X}H i (array) &3

(1) SEXI 30He| o9l 5H(1,2,3,4,5 : 02 =)0 cist &

Mo Zah H8E HE

= int survey[30] = {1, 3,2,5,3,2, 1, ... 1,4, 2, 3};
() Z A0lQl 8 5 SER HEE Y
H Ao 212 H Ho[212]
=» int vote[6] = {}; =£AE x5 _EAE =Xt
HHSY SIA HHS 1A
___}fgt_s_—:r_[_(_]_]___ vote[1] " vote[2] vote[3] wvote[4] vote[5]
5050]0[0]0]0‘
Mgt o2
%i}"_ __.“,...............---------"""";::=="“'-"'-'-'-"-'-'-'-'-1211:::::;:::: ....
(3) i AolQle] SES 55 survey[il
¢ °
2 0, 2& =A §EO| 3 — vote[3]++
(4) BE SYOICH Solsto] AolQl SES LH5}7|
= for (i=0; i<PERSONS; i+ +) {
vote[ surveyl[i] ]1++
} survey[0] survey[1] survey[2] survey[29]
1 3 2 3
vote[0] vote[l] vote[2] vote[3] vote[4] vote[5]
0 0 0 0 0 0
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#include <stdio.h>

#define PERSONS 30 /] B2 XA e
#define STARS 6 // A0Ql HS 9} vote HIE 2| HXIE LUX|A|Z|7] Lo HofQl £=+1
int main()
{
int survey[PERSONS] = {1, 3,2, 5,3, 2,1, 2,3,4, 5, 2,3, 3,2,
1,4,5,2, 3, 51,3,4,2, 3,1,4,2, 3};
int vote[STARS] = {};
int i;
for (i=0; i<PERSONS; i++)
{
vote[survey[i]] ++; // Aol (survey[i])2| SEFE 1 37t
}
printf("H0| 2 SHE #Wn");
pr|ntf( —_E———m=m========= Wn");
for (i=1; i<STARS; i++) { // vote[010ll= XM EE|X| 2.
printf(" %d™  %dE Wn", i, voteli]);
}
return O;

83/101
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> CH{1 - CHZSHX| &3 Al
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9. LA HiH (array)

9.1 2XI HiE

- B JEjo| X2 moE|= XRSS MYol= Ol A8

- 0f], 28 (line, row) 3¥(column)2| 2XI¥ HE matrix

=
ne
rx
e

int  matrix[2][3]

Rl
0!

e
i
B>
bl
T
i

v

- JH4

o
o

v

=
e
10
4

.l
-—

matrix[0][0] matrix[0][1] matrix[0][2]
1 2 3
4 5 6
matrix1][0] matrix[1][ 1] matrix[1][2]

T
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9. LA HiH (array)

9.1 2X}2l HiE
- 0, 388 4€9| 2XI2l HYEY matrix

334
e
rrr
int test[3][4] = {{9, 8, 9, 10}, {10, 9, 10, 9}, {9, 7, 9, 8}};
1%} 2} 3z} 4%}
H H H H
s> Q 8 9 10
_ E**Hﬂ A= H4 707t MEE 11X
st 2-» 10 9 10 9 HIHS M| 7 2O0HE Ziaf Zict,
ot 3.0 : \_ )

9
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9. LA HiH (array)

9.1 2XI HiE
- Mt A0 £7|51617]

a4 2xH HES Ut SAlo| =751 |

A=l I Er]={1> =

int matrix[2][3] = {{1, 2, 3}, {4, 5, 6}};

> =AML= ot lM X735} matrix[0][0] matrix[0][1] matrix[0][2]
1 2 3
4 5 6

matrix[1][0] matrix[1][1] matrix[1][2]

int matrix[ 1[3] = {1, 2, 3}, {4, 5, 6}};
> X7|2t S50| Yo ™ - SMo| Il MEF 7=
r=ol; & s ek 271

int matrix[ ][3] = {1, 2, 3, 4, 5, 6};

671

¥ 7t 30| B2 int matrix[2][3]12 2 S{ME => HESIX| 2AS
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9. LA HiH (array)

9.1 2XHd HiE
- 2K H|E =2(Z 2 13)5}7|

N
2t
o
=
ng
rlo
>
o
=
ng
10
=
114

matrix H{ €S C}Z3} Z0] Z&517|
maitrix[0][0] matrix{0][1] maitrix[0][2]
1 2 3
4 5 6
matrix[1][0] matrix[1][1] meatrix[1][2]

g

int matrix[2][3] = {{1, 2, 3}, {4, 5, 6}};

[ |

{"_ —~Hiogof oY T4
for (row=0; row<2; row++) » 1 2 3.
{ T befe] o A 45 6.
for (col=0; col(3; col++) ~

3 go Lo

printf(*%3d", matrix[rowllcoll); ) = °=*
printf("\n");

> Zit &= 30/0f| 0|2] Xg5tA 2

(Ol for22| 21S =AMUIZ %)

(= T o B W R
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9. LA} BB (array)

9.1 2XI HiE

- 2%t8l Higel W B9l 2 Y
_1 ....... 2 ......... 3.-
N S 5 ... > o3
/E:I—?:Jl-l.@%?’l ...... --\l ......................................... 7EI.% -6;,' OEIEJI AI
G127 0 | Mty oy B BXE B2 E HAL HY
[ = - - N
0282 3 . .
%H o B int matrix[2][3];
& 08?4
1841292 5 | za &of ofzf for (row=0; row<2; row++)
182276 _ {

88/101

for (col=0; col<3; col++)

{

printf("%d® %dE? ", row, col);

scanf("%d", &matrix[row][col]);




9. LA HiH (array)

9.1 2XI HiE

- 2XHE) Hi @Ol & Yl U

H
1 2 |/ 3 ‘
- ', ot EA =ACE Q3 27|
T s o
'1__r._r «.‘
\ 4
@ ++rrrre st 7E|.% -6-c|’,| OEIE—:! AI
Al EH? =, . .
02 0T ooy @ HAHE 223 o HRHE wg
E}% 1§:|-:|? "f-l]- —
18087 2 il of ol int matrix[2][3];
= g Sl
| 1847 :
E 1275 _ for (col=0; col<3; col++)
2% @?:I-:l? 3 M T ; {
. _ "I:II-'ITL'I'II ’ij '2.- |:T;'_-|J
281386 for (row=0; row<2; row++)
{
printf("%d® %dE? ", row, col);
scanf("%d", &matrix[row][col]);
}
}
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9. LA HiH (array)

9.2 2XI2l H|E === of|H|

= H|

Ho
1x

WS Wit G £71 Z0toF HAO| Ths

> M dE A B CEF Y 37|2] 24 HfH 0| &
2X3 gHi"d A + 2x3 =B = 2x3 &id C
aqz a13) At ( b12 b13) (@ C1i2 C13)
Az1 Az Q33 b,; by, byg C21 sz C23

M TR Gy = g+ by (=12, 121”3)

. 2%tgl HiY N

> =8 forg
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9. CIX}& HiE (array)

9.2 2XI2 H|E == 13 of X

[sH& 1hd]

@ dY ASE ¢ ci2 Y| (B fore
® ¥ BE ¥ Cioz AT (FH fore
OHBC=HUHA+HHB (5H ford)

> EX}L 24 HES EElSHHM =273 SHAL

o m
)

d

N

R0

]
Ak

=
122
2=87
37
127
2257
387

TR I

me

— =k ]
] o—
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#include <stdio.h> 1/2

#define M 2 /8 M=
#define N 3 // 8N
int main() {

int A[M][N], B[M][N], C[M][N];  // MxN &3

int i, j;
printf("WnAdE A &= wn"); J/EE A YA
for (i=0; i<M; i++) {

( for (j=0; j<N; j++) { )

printf("%d® %dg? ", i+1, j+1);
scanf_s("'%d“, &A[il[j1 ); Alsips

\.} //end of for(N) ) scanf =X|A| Ofz2f Al
} // end of for(M) fflush(stdin);

printf("Wnd & B €& wn"); // dE B ¢
for (i=0; i<M; i++) {
(“for (j=0; j<N; j++) { )

printf("%d¥ %dg? ", i+1, j+1);
scanf_s("%d", &Bl[i][j] );

\ //end of for(N) )
} // end of for(M)
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for (i=0; i<M; i++) {
for (j=0; j<N; j++) {
Clillj]
} //end of for(N)

} // end of for(M)

/* S I BT 4
printf("wn A& A
for(i=0; i<M; i++) {

ol *E=| *
r=]

/* EE AQ| Bt
printf(" [ ");

for(j=0; j<N; j++) {

/

/!

= Al + B

+WtliE B

printf("%2d ", A[il[j1);

} // end of for(N)
printf("] Wt");
/* ¥ B2 ¢
printf(" [ ");
for(j=0; j<N; j++) {
printf("%2d ",
} // end of for(N)
printf("] Wt");

BIi1[jD);

=
T

o

[ 1113 14 ] .
[ 15 16 17 ]

[ 21

22 23 ]
[ 24 25 26 ] G

[ 32 35 37 ]
43 ]

[ 39 41

/8 col

printf(" [ ");
for(j=0; j<N; j++) {

I

printf("%2d ", C[il[j]);

} // end of for(N)
printf("] Wn");

} // end of for(M)

return O;

} // end of main

2/2

ClH 1 - ClH 28X Qo Al



9. LA HiE (array)

9.2 2XI2l H|E == 13 o N A}

o I
]

[0 S TS ) 1

GO = Gy N =
-\, -\, -..a -\, "\: “\’ |I:

o @

1
25
32
12
25
35

[y
] - Uil
e D [N}

—I—II'-I-
o L
—

int A[2][3] int B[2][3] int C[2][3]
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9. LA HiH (array)

9.3 chard 1A H{E S 0|88t =XIE X2

A
o>

¢ ZXE o

1

"2 R0 £2 HHE 2X}IE: “Seoul”, “Korea”, “Hong Gil Dong”

2XtHo| Toj| =X \0'7t |
A=so=z Zete|az

| &lN2= 6HIO|E} =Lt |

S e o il ) \O—’

¢ EXE MES gl chard 1413 HIE

> 2Xld9o| Bol= 2 (null)0|2tE ‘w0 X7 2.

Sxpol ZatE A 2AIAE
(AN 2Xt + 2K} 1)7H

/

HIE MO mp char 8[6]; "Seoul " ; char s[6] = {'S', '¢e', 0", 'U’, 'I';

HiE RA EX mp s[0] s[1] s[2] s[3] s[4] s[5]
E_Xroaq 73._7& Eﬂliﬁ;is___’ |S| |e| Iol vuv VII '\O'
1A HHEH s= EAIES "'U_E_xtoadgj:é% i
o|0|5tH AxZ2= HiE2 LIEH= UEX} |

AIBE A SBct
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9. CIX}& HiE (array)

A
o>

9.3 chard 1X}2l HY S 0|23t 22X} X2| : EXF M oUH st

2 = getchar()
: getchar & MW 7|REO|A =& EX7} getchar()2] 2
> 0| A1} ZH(EXt 17H)0] H==0f CH (X EHE
#include <stdio.h>

int main()

{

unsigned char grade;

printf("C 2A0{2| St 22 ");
grade = getchar();
printf("C ¢10{2] - 2 %c YU LICEwn", grade);

return O;
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9. CIX}& HiE (array)

A
o>

9.3 chard 1X1d H{E S o] 8¢t ZXIE X2| : 2XIE & UH &= gets, gets s
: getchar2 S, ¥ S0| =& &, 2X€ S
2 “Hong GilDong"& Y=stH “H"2F L= H
> W Che| Y3 T gets L& gets sE AL
\ 4
gets(Z2AIES MTE Ha),
w UIE} 7S Yol | TI7iKIS 2= AP Hao| XY

#include <stdio.h>

int main()

{
char address[30];

printf("F2=? );
gets_s(address);
printf("& =t FA: %s”, address);

return O;

}
X|cH 2971 7HX|

97/101



9. LA HiH (array)

9.4 charll 2XH2l HYE S 0|83 0of2] Jjo| 2t Nz
o ofz| EXIY ME : chard 24t8 BHE 0|8
poreeen B0 Jh B O] HEHE 2RLHO| 4SOl

- o] ] BN W/ LI R=NE=: ]

P
-

HHE MO mp  char city[4][6] = { "Seoul ", "Busan", "Daegu”, "Ulsan"};

1M

HEX 2 6

i P4 Fx =p  city[0]0] city[O]l1] city[O][2] city[O][3] city[0]{4] city[O][5]

—city[0] % 'S ) 0 ) I \O'

_ city[1]=*| B U’ s’ a n \O'
=AtE 2% = city[2] -+ D' '3’ ‘e g u' \O'
L@l |t | s | & | W | 0

city[3][0] city[3][1] city[3][2] city[3][3] city[3]4] city[3][5]
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9. CIX}& HiE (array)

9.4 chard 2XH3 HIE S o[8¢t o] 72| EXIE A

:4712] ol =ABE &Y = o2 EMT =

=

o
14

char city[4][6] = {"Seoul", "Busan”, "Daegu”, "Ulsan"};

char city_kor[4][5]; // city HIE2| =A|HO| ot= X%

for (i=0; i<4; i++) {

printf("%sWn", city[i]); // puts(city[i]);2} S
}
for (i=0; i<4; i++) {
scanf_s("%s", city_kor[il); // gets(city_kor[i]) , 2= 2Byte
; Seoul
Busan A~5Hllo] 23 Hy
Daegu T
Ulsan
A‘I% F".:n'_ I
—?—tl' Erfr| I.’--q_.l'_ﬂ:j-"..l'll_ii,' "."I'Iu_'_:'
CHE e
24t el
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9. LA HiH (array)

9.5 3%} HHE

100/101

HE

}, 1
2

e HHIo| B TR SE0| UCHR B Ji4T M2t L)
e O] TEPE B JHS
e 2b ol ZEHE e — 10 277 £%

of mp int n[g][g][:i] = {[{ {20, 22, 30, 35}, {12, 19, 35, 22}, {10, 9, 15, 20} ]

{ {20, 22, 30, 35}, {12, 19, 35, 22}, {12, 15, 9, 25} } }

i B FZ= = n[12]0] n{t]lo)1] n[1)[0]2] n[1]0)3]
20 22 30 35
20 22 30 35 2
Al 12 19 35 22 25
0 9 15 20

n(0]l2][l0] n[OJ[2]1] n[O][2]2] n[O][2][3]




#include <stdio.h>

#define L 2 // 3XHE B H =
#define M 3 /8 M= 3

#define N 4 // B M= 5

int main() {

int t[L]I[M][N] = { { { 20, 22, 30, 35}, { 12, 19, 35, 22}, {10, 9, 15, 20} },
{{20,22 30,35},{12,19,35,22},{12,15,9,25}} };

inti, j, k;
for (i = 0; i<L; i++) { // E S s
printf("Wn %d™ Wn¥n", i + 1);
for (j = 0; j<M; j++) { /18 MU HE
for (k = 0; k<N; k++) { // € M=UF s
printf("%3d ", t[il[j1[k] );
}
printf("Wn");
}
}
return O;

}

> T - ClHZSHR| 2o Al
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