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010

Juoogtdog

00000000000 00ooooooo0 cCo0ooooooooooooooO o
gooooooobooboobobobobOoboboobo

000000000000 00000O0O00O0O0oo0Og (development environment) O
00o0000o0o0o0ooOoUooOoo0ooDoooUoOooooo

=,
1 1

e

gobobooooooooocooooboooboboOoboooooOobOboOooboboOoooboboOoo
ooooooooooooooooooooooooooooooooooon

goooag

e 00000OOOOO00O
e 00000OOOOOOO
e main) 000000000000
e 00000OODODO0O00O0ODO
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010 00000000 2

|1.1 oooooO

000000000 CygwinTerminalD 0000000000000 0O000OO00O0OO
ooooo0o0oO0oO0o0 Oboo DooooooooooooooooOoooOooOooo0

Windows 0 MacOOOOOOO0O0O0O0O0O0OOOO0OO0O0O0O0OOOO (folder) OO0
0000000 UnixOOOOODOOO (directory) 000000000 OOOOOODOO
directory 0000000000 O0OOO

1s:(lish 000000000000 O00
- 1s(Enter) D0OOOOOO0O0OOODOOOOOOOOOO

oo
- 1s.-1(Enter) 000000000 00O0O0O0OOOO0OOO0O

pwd : (print working directory) pwd doo0boooDooooboooooag
cd :(;hangegirectory)DDDDDDDDDDD
- cdohoge(Enter) 0000000000000 0O0O0ODOOO0O0
00000010000000000000000
- cd..(Enter] 0 1000000000000000

- od(Enter) 0OOODOOOOOOY 000000
- ¢ 000000000000000000000000000 Cygwin
Terminal 00 000000000000000000000000000
0o 0000000000000000000000000
mkdir : (make directory) 0000000000

- mkdir_hoge(Enter] O hoge 0000000000000

history : (history) history(Enter] 0000000000000 00000
cat : (concatenate) 0 0 00000000 O0OOO

- catohoge. txt(Enter] O hogetxt 0000000000000 D0OD

gbobobobobooboboboboooooboobooooboobobobobo
O(shel) DO0OO0ODODOOOOOODOOQO (command interpreter) 00000000000
00000000000 OCygwinTerminal D000 bashOOOOOOOOOOOOO
ooo

0000000000 Windows O Explorer 0 Mac O FinderD O OO OO0 GUIOO
O000000O0ObashODOODODOODODODDODODODOODODOODODOOODOOODODOOOOO
gobobooboobooboooooooooboobobobo

1 00000000000 00000000000000000000 HOMEOOOOOOOOOO0OO



3 12 COO0O0000000000

[}
asA>\NU

Ill cooopooboboooboo

cOOoopoDOoOoOoOoooOooooOoOoOoODODODDODODOOOOOOODDODODODODODOO
000000000002000000000000%0

0000000000000 0D000000000D00D0000000 (source code)d
0000000000 (compile)D 000000000000 O0OOODOO (compiler) O
O000mo000oo0oooooo0o0 viooOoO

0000000000000 0000000000 (sourcefileyDO0OOOOCOOO
0000000QooUUOog ".c"OooooooooooOoOOOoOOO (executable file) O
O0D00000Unx D00 "a.out"OCygwin 00 "a.exe"3 000000 DO Windows
O VisualC++ 0 cl000000D0000000O000O0 ".exe"OOOOOOOOO

0000000000000 00oO0oOon (source) 00000000000 (bi-
nary)*0 0000000000

goooooo*coooao
OJ0000Oaoutd *exeOOODO

1.

2.

3.00 :]

4. 0000000
joooooooooooooooooooooon4000000000000000

Windows 0 0000000000000 O0O0O0COO0O0OOO0O0OOOO
0oooooooooooooooooooooooooooooooon

2 0p00000000000000000000000D00000000000000000000000
0000000000000 0OooOoooooooon

*3 Windows 0000000 ".exe",".com",".bat" 000000000000 OOOOOD

“0pD000000020000000000000CPUODOODOOOOOOODOOOODOOD

2024-09-03 10:16:07 3



010 00000000 4

I13 goooooogo

000000000 11000000000 00000000000000000
"hello.c"O00O0000O0O0O

oooooo 11 ooooooood (hello.c)

1 #include btdio.h>[E ts]

2 [Enter)

3 [int main(void) {[Enter)

4 [Tab] printf("Hello|, World!Nn"D|;(Enter)
5 [Tab] freturn 0;|Enter]

s HEnte™ 0 0/0/D[

|1.3.1 gobooooboo

ooooooobooooboOooooooboOoooboOoOooOobOoOoboOoOooOobbOooo
ASCIIO 00 C20000000000000000000O0OOO0OOOOOOOO
000000 NOODOO0OODOO00DD00 xO0000000000000

0000000 (space) 0000000000000 O0O0O0O0O0O0O0O0O0OO

« 00000 ASCIOOOOOONONONONONONONDNDNDONOOOOOOOOOONONOO
000000000000000000000000000000000

« 0000000000000 D0000000000000000000(Enter]00
0(@000000 (line feed character) 00000 00000000000000
000000000000000

e« 0000000000000 00D0D (indent) 0000000000000
0 (Tab)0ODOODOOOI000000O0O0OOOOD (tab character) 0 0 0 O
000000000000000000000000000000000000
(Tab)0D 100000000400000000000000000000000
0000000000000000000000000000000000000
00000000000000000000

oobooboooooooOooooooooOobOOoO0oOoOOoOoOoOOoOoOoDOboOoooboOoon
oboooobobooboooooooooobooooboobooOoOobOoOooobooOoooboboOoo
000000000000000000000000000000%0

S 00000000000000000000000000000000000000000000000
Jo0ooO0o0o0o0ooO0o0o0o0ooOo0o0ooo0oooooooo



5 1.3 000000000

|1.3.2 gooogooboog

0000000000000 0000000D0D000O0GNU Compiler Collection
(GCO)DU0O0ODDO0OCOO0O0ODOOOOODNOOg "gec" OO*000000

gcc hello.c(Enter] D0 OOOOD
00000 (syntax error) 0 0000000000000 000000 1s(Enter)

OWindows 000000000000 dir(Enter) 00000000
0000000000000000000000000

Unix O O Mac ./a.out
Cygwin ./a.exe(Enter] 0000 ./a(Enter]
Windows hello.exe(Enter] 0000 hello[Enter)

O000OmMHello,WorldlDOOOODOODOODODOOOOODO

[CygwinO gccO OO ] [WindowsO Visual C++0 O O]
$ gcc hello.c C:\Users\taro>cl hello.c

$ 1s C:\Users\taro>dir /w

a.exe hello.c hello.c hello.exe

$ ./a.exe (UnixO OO ./a.out) C:\Users\taro>hello.exe
Hello, World! Hello, World!

e OO "./'O0000O0O0DDODODODOOOOOOOOOOOOOOODOOOOOO
e Windows  CygwinOOODODODODOODO ".exe"OOOOODODOO

— 0000 00000000000000 (1)
oobooooooooboooboobooooobooobooobobooboooboobOoo
oobooooooooboooooboo0oooOooobooOoboboooboOoooObOoooDo
oobooooboooooboooooboooOoboOoOoOoOoboboOooOoboOoOobOboOoOoDo

0000: expected ‘;” before ‘int’0 ‘int’ 00000000 (;)000O000O0OO
gdbobooobobooobooobobooobbooobbooooobog

O000:00000000000 N\35700000000000000000
000000000 3000000000000000000000000O00O
12000000

* Mac 0 Xcode 00 gec 000D DO0D0D00ON0D00D ClangDOODDO0O0O0D0000O “"clang" 000
000000000000 Windows O Visual C++ 00 "cl"ODOOOOO

2024-09-03 10:16:07 5



010 00000000 6

|133 coooo

cO0O0oO00oooo0ooooooOoo0oooooooooooooooonoo
0o000oo0o0ooooo cci1ooooooooon

oooooooo * 00O0ooo
, Doooooob / 00000

ooo \ 00000000000000o0
; 00000 ' 0O00oOOOoOoODooooooooo
& 000000000000 " J0000O000o0oUoUoooogoo
| DOO0000O0OO000O0O0O000O0 _ boboooobooooobooooooo

|1.3.4 gogoooooo

e #include 00 000000000000 DODOOOOO 7.1200000000

e <stdio.h>000000000O000O00O0O0Ostandard input /outputD 0000000
0000000000000000000000000000000000000
O00Omain() 00000000000 O0O0OO0OO0

printfQ 000000000 0O0000O000

1000 (statement) DO 00000000 (;)000

{00 0000000 (locky0OOOO0OOO0OO0O0DODODODOODOODOO
00000000000 00D000D000D00000000O000O000O0OO0

e 'I"I0O0OO0OOOOO0DODOO (stringconstant) 10000000000
(string litera) 0 00 0000000000000 00O0O0O0O0O0O0OO0OO0OO
ooooooooooooo

|1.3.5 goboooobooon

cOo0ooOo0ooooO0ooooOoOoooOo0ooOo0oooOo0ooooooooo0on
ooooooooboOoooboOoobooooboOoobocOoooboOoooboOoOooboOooon
00000 (spacingD 000000000 O0COOOOOOOOOOOOOODOOOODOO
oobooobooooooooooOoooobooOoOoboOoobboOooobooooo
oooo,0oooooooOsbooOoOoOoO0oO0OoOoOoOo 10000000000 Oon
oooooom@mooooooooooooooooooooooo

“00000000000000000000000000000000000000000000000
00oo0oo0o0obobO0oo00o0o00o0000oboDoon shiftJISOoODOooooooooooooog
0000000000000 000000 Javal0 0000000000000 O0DOODOODOOOOOO
go0oooooOoooooOoooooo



7 14 0000

/* */

14 14

[TODO: 00 -00 0 |

|1.4 0000

goboboooooooooooobOoOoOoOOoOoO0oOOoOobOOOoOobOOobOoOoOoobooOoo
URLOOOOOOOOO0OO0O0O0O0O0O00000000000
Oo0ooOooooo0O000 (comment) 0000000000000000O0O0O0O0O

ooo0oooO0o0o0ooO0o0o0oooOoOoOOoCocOO0OOO0OOCObOOO0?200000
oooog

ocoooooo /*00 /0000000 (/* 0000 */ 000
100000 //00000000000 // 0000 O

gooboooooooooooooooooObooO0ooOo0oo0obOooOoDObo0oo0oDoboOo
goooooooooooooooo ,0O000O0ODQ00OO0100 *»/0000000DO
omoooo /* 0ooo /= 0OO0O0 */ 000

10o0o0o0oo0oo0oocYyoooooooooooooooooooC++00o0o0oo0oOoOOo
goboboooobooooooooooboobooooboooooboOooooOoooboboOoooDoodg

ooooooooooooooooooboobooobooooobbooboooobbOo
000oooooooooooooooooooooooooo

— 0000 o0oogo

oboboooboooboooooboooboobooooooobOooOobobobOoDbOoboOoo
oobooooboooobobooobbooooboooboooooo

EII:II:II:II:IEIEIEIEIDDDDDDDDD@&EDDDDDDDDDDDDDDDD
O0(ommentout) 0000000000 OOODOOODO M comment out OO
000000000U000oo0o0o0oOo000ooo0oUoUUooooooOooom
[IDDI:IDDEIEIEIEIDDDDDDDD uncomment 0 00000000000
0ooooooooooooooooog

2024-09-03 10:16:07 7



010 00000000 8

|1.5 ooooo

000000000000000200000000000000000000000
oooooo0oooooooooooooooo

|1.5.1 gooogoooo

000000000000 oooooooooboooDoooooooogoooo
0000000000000 (console)y D000 0D0OO00ODOODOOOOOOODOOO
goboooobooobobooobbooobbooobobooobbooboooboog
0000000 000DooO0 (virtmal terminal) 0000000000 0O0OO (terminal
emulator) 0 0000000000000 00O0OO0OOOO0OOOOOOODOOOO

gooocooobooooooooooooooooooooooooooooooo
0000o00o0oo0oO0o0o0o0ooDoOo00oooooooDoOooooooooDooOoooog
000oo0ooDoooooo cooooooooooooooooon

gdobooobobooobtoooboboobooobboobobooobobooooo
0100000000000000000O000DODO000DODoOD0D0DODoODOo0oDoOOoOoDoOo
gogoooobobboboooooobbobbboooodooobobobboooooULD o
000000000000 0000000O0O00oO0o0oDooooUooOooooooo

|1.5.2 ggbooooboooobog

goooooooooOooooo "o*"oo0obOoU0ooO0oU0ooOUUoboUoboooboo
goooogoooooooooOoooobooOoOoD 10bogbooogbooogoooboOoo
DI:DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD
OO0D00D000O000O0O0 (escapesequence) 00O \nOODODODOOOO®C300O

/¥ 0000000 */ /0000 %/
printf("Hello, World! printf("Hello, World!\n");
"y; // 000000000000 // 0000000001

0000000\nO00000000000000000000000 20000000
000000000000000200000000000000Nn000000O0O
0000000000 200000000000 100000000

printf("Hello, World!\n"); printf("Hello, ");
printf("World!\_n") o




9 1.5 00000

24754 %2—1% ]
EbboEAL
ZLTFAL [
24793 |

000000000000 000000®0000000000000000000C0
00000000000 (A)ODOOO (000

(A)\n0O 1000 printf) 0000000 DO

B) 100 printf) 0000000000000 O00O00DO00O0OOOOO0OOOOO
000000000000000000000000000

(C) printf) 0 10001 00000000000000000000000000

(D) 0000000000000000000000000000000000000
0000000000000000000000

() 0000000000000000000000000000000000000
000000000000000000000000000000000000
00000000000

/* (A) printfQO20 */
printf("Hello, World!\n");
printf('Hello, World!\n');

/* (B) 10 O printf(QO20 */
printf('Hello, World!\n"); printf('Hello, World!\n");

/¥ (C) 100 \n 0O20 */
printf("Hello, World!\nHello, World!\n");

/¥ (D) 00D0DO0OOoODOooo200 */
printf('Hello, World!\n" "Hello, World!\n");

/¥ (E) DO0O0O0OO0OD0ODDOOO0OO0OO0ODO200 */
printf("Hello, World!\n"
"Hello, World!\n");

S 00000000000000000000000000000000000O00O0heredocument 000
00000000000000000000000Java0000000O000O0O0O0OOO

2024-09-03 10:16:07 9



010 00000000 10

|1.6 ooooo

gobooobobooobobooooboobooobobooooboooooobooooooOoooboao
0000o00O00000000000000000D00O00000000O0000 1200
ooooooooooo
0000000000 main) 000000000000 O0000O0000 main() 00O
000000000000 000e00 000000000000 OprintfQO00O% 000
oboooobooooooobooooooboOooboboooobobooooboboooon
oooooo 12 ooooo

oooooo 1200000

#include <stdio.h> ‘6

1
2
3 int main(void) {

4 printf("%d\n", 1 + 2 + 3);
5

6

return 0; “_“

00000000 130000000000000int0000000O000O000O0O
00000000000000020000 a,b0000000000O0OOOOCODOO

oooooo 13 oooooooo

#include <stdio.h>

1

2

3 int main(void) {

4 int a = 1;

5 intb=a+3; //1+3=4

6 printf("a = %d, b = %d\n", a, b); // a=1, b =14

7

8 printf("alOb0O OO0 %d, OO %d\n", a+b, a-b); // OO 5, 0O -3
9 return 0;

10 }

printf) 0000 %d 000000000

0000000000000000000 000000 1300000
20000000000000a = 100 a-1,b-4
0000000000000000000 albOO0O 5, OO0 -3
000000a+b0000a-b000O00

ooooO

oooooooooooooooobooobooooobooOoOoOOOOOOOOOOOObOO
O000xD0O0O0000000000*00000000000+0 /000000000
0oooo0o0ooooooooooooooooo

10



11 1.6 00000

BE B

000000000 O0oo0o00oboD0oo0oo0oo0oOooO0oooooOooo0ooooOon 140
1
ad — bc

a

c —C a

b d -b
IZIIZIIZIIZI( d]DDDDDDD [ ]DDDDDDDDD

000000 14 0DODOO

#include <stdio.h>

1

2

3 int main(void)
4 double a = ;
5 double ;
6
7
8
9

(= — I — )

double ;

double t = *d-b*c; // 000

printf("%f %f -> %f %f\n", a, b, d/t, -b/t);
10 printf("%f %f %f %f\n", c, d, -c/t, a/t);
11 return 0;
12}

{

1

b 2

double c = 3.
d 4

a

double0OOOOO0O0O0O0O0O0O0DOOOCOOOOOOOOOOOOOOOOOOODO
O000000000000000000 1.e00000000printf)000000O %£
0000000000 ad-bc00000000000 tO000000O00DO0OOO

000000 1400000

1.000000 2.000000 -> -2.000000 1.000000
3.000000 4.000000 1.500000 -0.500000

DDDDDDDDDDDDDDDDDDDD(%i)DDDDDDDDDDDDDDDDD
gobobooooooooooooooo

gooooooboobobboboboooooooo
cOo0o0oooooOoOoobocOoooooOoOooooboooOoOoOooboooonno
goooo eccooooooooooDDDgedOO0O0O0O0O00O0 gecODOODO
oooooooooo
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010 00000000 12

|1.7 ooooo

o0o0000ooO0o0o00oooOo00o0ooooOo0o0oooooonoOo00o0ooon
2)y0000003) 00000000000 00000ooooooooOooO00000000
HnooooooO02)000000000003)000000000000O0000G0O0O0
goboooboooooobooooooboooooboobooooooooboooobooboOoon
HOoOo0oooo0o0o2)ooooooooooooooooooo3oooooooooon
oooo0nhoooO0oO0o0o0oo0oooo0o2)00ooooooo3)ooo00ooooooon
uoboooobooooo
goboooooooboooobobooboooooobooooooooboOoooboaon
oooooboooooooooooooooooooooooooooooooo

— 0000 0000o000oooooo a

gboooooooboooobooooobooboOobooobOobOboOobOobo
gobooooboocooobocooobooooobooo

OO0 (warning) 0000000000000 O0O0OO0O0OOOOOOOOOOO
gboobodoooobooooboooooobobooooooboooonboooo
ooooooooooooooooooooooooooooooo

— 0000 00000000000000 (2) 2

50000000
gboooooobooOoobooboooobobooboobobobobooooboOobo
gobooooooboboooooobobooobooboooobobooooOoooog
gbooooodobooobooboboooobooooobooboobooooooooo
ooooooooooooo

O00:00 ‘prinf’ DOOD0O0OD0O0OD0OO0O0OOOOODOOOOOOOOO
joooo0ooooooooooooooooooooo™e7.1.100

O‘WinMain’ 000000000000 000Omain000000O00O0OO
OMO0O0 CygwinOOODOOOOOOO0OOO0DOOOOOOOOOOOOO

O Deviceor resource busy0 O 0000000000000 OODOOOOOOOO
00Do0mMer75000000000

12



13 1.8 000000

|1.8 0oo0ooo

ooo0oooo0o0oooo0o0ooO0o0ooo0o0oooOo00ooOo00ooO000ooD coooo
gooooooooooooooooooooooooooboooobOOooobboooo
gooooooooooooOoOoOO0OOOOOOOOOOOOOO0OO0O0O00O00000
0000000000000 00000000|TODO: scanf) D OO atoi() DO OO

gooooo 1S5 ooooooooooooooOo 1000000

#include <stdio.h>

1

2 #include <stdlib.h>

3 #include <time.h>

4

5 int main(void) {

6 srand (time (NULL));

7 int i = rand() % 2;

8 int d = -1;

9 printf£f("00 10 => ");

10 scanf("%d", &d);

11 if (d '= 0 & d != 1) {
12 printf("00 10 00 0 0O O 0O O\n");
13 } else if (i == d) {

14 printf("O000\n");
15 } else {

16 print£("000\n");
17 }

18 return 0;

19 }

jdboooooooooooooooo
goboooooooooooboboooon
gobobooooboooooboooboboooo
ooooooooooooooooon
goooao

loooooooo o0 1000001
0000000000000000*00
oooo1o0ooooooOooo 100
goboooooooooboooooboo

gooo01000000000000
gobobooooboooobooooboboooo
gobobooooooboooooo

oooooooooooooooooo
ooooooooooooOoOooOoOoo

$ gcc -Wall Q1-chohan.c
$ ./a

o010 =>1

ogooao

$ ./a

o010 =>1

ooo

$ ./a

0010 => a
0100000000

“0000000 /200000 100000000000 1/29=0.1%000000000000000

2024-09-03 10:16:07
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010 00000000 14

0000000000000 00000000000000a000000000ooOo
00 10000000000000 0000000000000 0O0O0DOOo010 o000
000000000000 000000000000O0O0O0OOO0O00SOO0O0O0OO0OAO0O
ooo

ooobbbooooooooooooooooooooooooooooo

gobooobooobooooobooooboooboobooooboooobooDbOoooboo
00 100000000000000000o000O0100000O0O0ODODODOOODOOO
O00a00000000O0000D0D0O0O0OO0O0O00O0O00O000O00OO0O0000O0o0
0100000000000000001000000a0000000000O0O0ODOO
goboooboooboooooboodoobooboooboooooooooooooboaon
oooooooooooOoOoOoOoOoOoLoOoLoOoOoOOOOOOOOOOOOOOOOOO
ooboooobooooooooooobooooOoooooooooooooboooooboo
goboooobooobooooooobooobo0ooobooooooooooboooooboo
goboood

— 0000 o0ooo

000000 15070000rand( % 200 00 1000000000000
0oo0000ooO0o0o0o B3000000O0OO

oooooooooooOoooOoooOooOoOoOooooOoOoOobocOoooOooboO
goboooooooboooooobmooobooobooooooobOoooDo
goobooooooooooobooooobooOoooboboobobooOooobooOoOoooo
goboboooooooooooooobooooboooooboooo

|1.9 oooo

1. [0C00D0000000x1.3.3001.3400]

G : ;" _000ooOoOoooooooog

(ii) #include <stdio.h> OOstdioD0 0000000000000 OOOOMIOO
oooooooo

2. (00000160 0]
100000000000 1.30000000y,m00000000D0DODODOOOO
00Mo0o0ooo% 700 70000000000000000e6000001

(y +y/4 - y/100 + y/400 + 13*(m+1)/5) % 7

O000yOmO1003<m<120000000000000D00OUOOUOOO

14



020

Juoogtdog

gobooooooboooooooobooooobooboooooooboooobobooooboooo
gobobooooooobooooooooooboboooobooobooobboOooboboooo
gobooooboooobooooooobooooobooooooooao

ooo0ooooooooooopooooo o0 100000000000000O0 10
oobobooooooooboooooOoOoOooboOoOoboO0OoOobOOOOOoOboOOOoDOO
goooooooooooooobooOoboOoObobobbobobbbbOobObObOOOObOboOOoo
gooooooboooooooooooboobooboboboboooooobOoobooD
oono

ooooo

e OO OODODO

e JIOOOODODODOOODO
o int( double char

e 1000

e OO

e 0O ODO
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020 00000000 16

021 OoooOoooo

oo gooo oood
int oo 256 0x100
double OO0OO0O00O 365.24 3.6524e+2
char goo1gooo A #0007
char* ooo "Aa@#" "256" "A"
void ooo —

I2.1 goodgogo

oo0o0obooboO0o0oooo0o020000000000

00* 0000000000000 0000000000000000000000
od gooooooooooooooooOooOoOoboOoOoOobOOoOoobOboOooDo

0000000000 (ype)OODOOOOOODDOOOODOOODOOOOOOOOO
00oo0000000000000000000b00000 21 0000000000000
000000000000 1.60000int0 doubleO0OO0O00OOO

0000000000000 0000000000000001800 int0O0000
01.2300 double 0000000000 OOOOOOOOOOOO

|2.2 00

gobooooooooooooooobooboOoboOoOoobboOoobboOooooobooo
obooobooooboooooooobobooooboboOooboboooon

1221 cooo

000000 (definitiony?000000000000000000000O0O00CO0O0O
gooooboooooooooooooobooooboooooooooobOoooooooon

/7‘: DD 1‘:/ /7‘: DD 1‘:/
00 O0oao; int a;
00 ooo1l, ooo2, ...; double x, y; // OO O OOOOO

“0pooDooO000OOO00DO0OO00DOOO0000O
200000000000000000000000 (declaration)d 00000000000000000
jo0oO0o00o0oO0o00o0o0O0o0moo0oo0ooo0oo0oo0o0oo0oo0o0oo0oooooo0oooooo

16



17 22 00

BE B

1222 cooooo

00000000000000000 (assignmentoperator)=00000000000
doooooooooooooooooooooooooooooooooooooo
ooooooooooooooo

/00 %/ /00 %/
int a, b;

ooo = 0; a = 1;

IIl(l/l b=a+ 2; // b=14+2
// a+2=b; // 00000000

a=b0 b=aq00000000000000000000000000O00O000O0O
=gjdddooooooooooooobooboooooooooooooooOooOoooon
jdbooooooooodoooooooooooooooooooooooooooon
(lvalue) 000 0000000000000 0O0O0O0O0O0O0O0O0O0O0O0O0Ma000bOO
gbb0obob0ma+200000000O0000O000O0O0OO
=0000000000000000000000O0CO0O00000oooo0o0o0oo
gboooooooobobooooobooboboooobooooboooooboobooon
goboboooooooooooooobooooobooooooao
O000a+v2000000000000OC0COOCOOOOOOO0O00O00000000000O
00000000000 (efer)0000000000O00O0O (access) 00 O00O00OOOOO
gboooobotb=000000000DOO00O0OO0O0ODOOOOOOODOOOODODOO
oooooocU00oooooooooooo0ooo0ooooooooooooooo
goboooooobooooboooboboooboooooooao

oooooooboooo

oocoooOoocdoooooooooooooooooooooooooon
ogooo3l.looooo0o0000000000000O0OOODOODODODDOO
oooooooobooooOoooooooOobOboOoOooOoOoOoOoOooOboOoOoDObOoooo
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020 00000000 18

coooooooooooooooooo0oooooooooooooooon
C++0Java0 0000000000000 DOOOOOOOOOOOOOOOOO
odooooooooooooooooo

goooooocOo0ooO0oooooooooooOoO0OO0OO0OO0OO0OOoOooooon
oo CcODoooooooooooo|ToDO: D000 oooooon

223 cooooo

gboboooobooboooooobooboooobooboobbobooobooooooo
0®0000000000000000000 (uninitialized) 000000000000
0000 (indeterminate) J 00 0000000000000 O0O0OCOO0O0OOOOOOO
gobooobooobooboooobooooboooboooobooooboOoooboboOoo
oooo0oO0OO0O0O0OO000O0O000C0O0OO00O0O0O0O00OO00000O0

000000D00000000000000000*000000000000000
0000000000 (nitialize) 00000000000 OOOOOO

int a; // 0D0OOO /* 00000 */
a=5; // 00000 int a = 5;

goboooboooboooobobooooboboooobooboooooo

/¥ 0000040 */ /¥ 0000

goooooo */
int a = 5; int a =5, b = 2,

c=a+b;

int b = 2;
int ¢ = a + b;

ooooooo

oo0o0ooooooo200000000000

U0 ocooboooboooo

U0 oooboooboooboooooboobooooooooboodg
dooooooooooooooooooooooooooooooooo

#COo000000000000000000000000000000000000000000000
00000000000000 00000000000 00D000b000O00000
“00000000000r4300000000000000000¢rC.12000000000

18



19 22 00

BE B

1224 oo

000 (dentifiery 0000000000000 0O00O0O0O0O0OCOOO (symbol) 00O
ooo0ooooO0o0ooo10000000000000000000O0O00O0BO0OO0

e JO0O0O0OOOOOOOOOOOOOOOOOOOOOO_OOOOOOOOOO

e JO0OOOOOOOODODODOODDODOODOOODOO

e 1000DDDDOODDONONOODOODD3100000000%0000000
gooooooogoo
00000o00000000000 (reservedword) D C.11 000000000
gooooooooooooooboooooo
-goo0o0oooOooooOOO0O0000a0
-0g0ooooooobo_Oobo0oo0obooobooooobobooboooboOoooboo

gooooboooobobooooo
000000 »730000000000000000000000O0O00O0OOO0O

/¥ 00o0oog */ /¥ 00o0oog */
ab abOx0O0000O
automation auto D 0D OO O0OOOO
power_2 power-2 O x 0O OO0
seven_zip 7zip Ox DO OO0 OGO
unix__ __unix__ Ox O000O_0O

goboooooovvs.0O0O00O0O

coooooooooooooooooooooooooooooODODOmOon
oboboooooooobooooO0ooooOoobooboOoOobOoOboOoOOoDbOObOoboOon
boboboooooobodoboOooboobooooboooobooboOoOoOobOOoboobooon
coooooooobooboObObOo0O0O0UUUOLLOOOOOoOoooooooo @@

S 00000000000000000000000000000000000000000000000
000o0o0o0O00o0o00000o000o0oOo0o0o0ooDoOo0oO0oooOo0ooono
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020 00000000 20

|2.3 00

00000000000 (ntegertype) D0 0000000000000 O0O0O00O0O10O
2000000000000000000O00DO0ODO0OOOO 1000000
oooenOo8000000DODO

int a 123; // 123 (100 O
oooexOO160000000DODOOO int b = 0123; // 83 oo

)
)
Da~f000000000000000 @ it c=0x123;//291 (1600)
int d = OxFF; // 255 (160 0)
0O00o0D000000
0000000000000000000000000000000int000000
00000000000000000000

|2.3.1 gooooon

0000000000000 (signedinteger type) 0 int 000000000 O0CPUDO
oobooooooooooooooooooooooboooobooooobooooooobooo
40000000000 000000000000000000000000 (™

Oshort intd < Oint0 < Olong intld < 0O1long long int0

0000000000000000000000400000000000000C0O0A0O
O0int0 long0 0000000000000 int000000O0O0O0O0OOOOOCODOO

|2.3.2 gooooon

0000000000000 00000000000000000000000000
OO000O0000000O0O (unsignedintegertype) 000000 OCOCOO
0000000000000 0000000000000000000¢9200000
00000000000000000000000000000000000 unsigned
0000000O0O0O0Ounsigned int*’[unsigned longd 00O O0*¥0000

0000000000000 D00000D0O0D00OO0DOOooooDO
00000000 Doooooooo*OooooooooCcPUDOOOOn
ooOooCcOO00o0OooOoOoooooooooooo

* Jonglong 0 C9O000DO0D0OOOOO

0000 int0000000unsignedd 0000000000000000000000000000

8 unsigned 0 0000 0signedd 00000000000 Msignedlong0 00000000000000
longD 0000000000000 00000000025.100 signedchar 0000000000

Y 00000000000000000000000000000000000000000000000

“0Cco90000D 3000000000000 ()2000 (1)1000 @(i)00000

20



21 23 00
022 <limits.h>0O00000000O00O0O0OO (1)

0ooo oo ooog ooooooon
SHRT MIN short 0000 -32767 2B -1
SHRT_MAX short 00 OO +32767 2B -1
USHRT_MAX  unsigned short 1000 65535 2161
INT_MIN int0000 -32767 2B -1
INT_MAX int0o000 +32767 2B -1
UINT_MAX unsigned int 0 0 0 O 65535 261
LONG_MIN long 0000 -2147483647 231 -1
LONG_MAX long 0000 +2147483647 231 -1
ULONG_MAX  unsignedlong 0000 4294967295 232 -1
LLONGMIN  longlong 0O OO -9223372036854775807 2% -1
LLONGMAX longlong 0O 00O +9223372036854775807 29 — 1
ULLONG_MAX unsignedlonglong DO OO  18446744073709551615 254 —1

|2.3.3 oooooobooo

ntD printf() 000000000000
O%d0000000000000000
1000 %0800 %0O1600 %000
0o0o0¥»XxooooooomM»sC1000

%0 d000S5000000000S50

gobobooooooooooooooo

ooooooooooooooesooooooooooooooenonooboOoOOO

|2.3.4 goooooogd

printf("%d", 123); //
printf("%u", 123); //
printf("%o", 123); //
printf("%x", 123); //
printf("%X", 0xff);//

printf("%5d", 123); // "
printf£("%05d", 123); // "00123"

"123"
"123"
"173"
"7p"
"EE"

123"

1e0)
1e0)
( 80)
(160)
(160)

0000000000000 00DO00 2200000 «limits.h>00000000
gocooopbooopoooooooooooUooooUooobDoUobboUboboooo
goooobooooobooboobooobooboobmoboooboobobobOon
000000000000 (implementation dependent) 0 000 0*' OO0 0000
0odo0oopooooUdoOooooocCcU0OoooooUoUUooooooOoUUoooDooo

ooooooooooooooooooooooooooooooooon

Al 0000000000000 0000000000000000000000000000000000
000000000000000000 (portabilityy 0000000000 O00ODO

2024-09-03 10:16:07
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020 00000000 22

|2.4 oooooO

goobobooooooooboboobooo

double a = 1.23; // 1.23
000000000000 0000000  double b = 1.23e+2; // 123.0
6.2x 102 0000000000000 double c = 123E-25  // 1.23
double d = .23; // 0.23

goobobobobooboobooog
0 0o
0000000000000 (floating point type)* 2000 0000000000000
0000000000000 0000OdOogg (floating point number) 0000000

e 1.23000000000DOODOODOODODODOODODLOODOODODO

e 6.02e+2300000e0000O0OOMO (exponential notation) DO OO0 De O
00D00000000000006.02x10% 000000000 101000000
0000000000000 0000DO000D0DO0ed EODDOOOODOO

e 1J00DODODODODODOUOODUOODOODOODOOODODODOODOODODO
gopoooosoo.smiooool.0coonoooooo

241 cooooo

00000000000 00000000000300000000000000000

float 00000 (floatingpoint) 00 0000000000000 D0O0DOO shortd0O
o0o0o0boO0O00O00O000O0000b0000Ge21700000000

double 0000000000 O000O0O0O0O doubleJO0D OO Ofloatd 320000
doubled 640000000 (double) 0000000000000 O0OOOOO
00o00o00o0O0o0O0o00o0ooO0o0O0o0O0oO0oO0oboOoooO0oO0ooooooo

long double 000000000000 O00O0O0O0OOO0O0OOOOO0O0O0O0OOO
0000000000000 0000000000000000000

|2.4.2 gobooooobgooo

double O printf) D0 00000000000 %EO0O00float0 0000 C.1000
e %f000000D0D00ODODOODOO
e %e006.02e+23000000000O0O0O0OO
e % 0000000000 %f 0% 000000000000000000000O

“12000 (real data type) 10 00 0000000000000 0000000000000000000
OOFORTRANOOUOOOOO REALODOODOODOOO0O0O0OOO0OON

#13 Jong double 1 000D D000 0D0 (1)double 100D (2)128000000000000000 80
00000000000 (3)128000000000000000000000 dowbledD0ODDO0O0

22



23 24 000000

023 <fleat.h>0000000000O00CODOOO

oooo oo ooo
FLTRADIX 0000O00O0O0DOOO0 (2,16,...)

FLT_MAX float 0 O OO le+37 (10%7)
DBL_MAX double 0O DD le+37 (10%)
LDBL MAX  long double 0 00O le+37 (10%)
FLT_DIG float 00 000O01000000000 6
DBL_DIG double 00 OO OODOO 10
LDBLDIG longdouble 00 OO D OODO 10

O000000000000OOOOdDBLMINDDOCODO »AB400

gooooooooooo
o%8fDI:ISI:ID[5[5I:IDEIDDDDDSDDDDDDDDDDDDDDDDDDD
00o00ooos8s0ooo0o0oooooooooooooooono
¢ %.3f000000030000000%8.3f000000000000000O0
ooo0oO00oooooe600O0000%.0£0000 0000000000000
oooooooooooooo

printf("%£f", 1.2);//"1.200000" printf("%.2f", 1.2e3);//"1200.00"
printf("%e", 1.2);//"1.200000e+00" printf("%.2e", 1.2e3);//"1.20e+03"
printf("%g", 1.2);//"1.2" printf("%.2g", 1.2e3);//"1.2e+03"

|2.4.3 goboobobooboboon

000000000 0000000 230000 <fleat.h>0000000000O
j00o0o00000o0o0ooo0ooooooooooo0zA8O@MOOOOOooooo
gobobooooooooooooooo

gboomoobooooooboooooooboobooboooboOoooobooooboOoooOoon
gooooboooobooooboooobOOobobOoobOOoobOOobObObOOoOoDbOoOon
double DO0O0O0OO0OO0O0OO0O0OOO -DBLMAXOOOOOO

I[EEE7540000000000000000000 CO0000000
0ooo0O0o00ooo3200000 float0000006400000 double 0O
00000000000000000 floatd 700double 0 1501600000
oooooooood
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020 00000000 24

|2.5 00

0000000000000 000000000D0DOODDDO000000 100
00000000000 00000000
char c = 'A’; // O00OO

00000000 (0010000000 // char d = '12°://NG:0 0 0 O
gooo0O0O0dO0o20000000000 // char e = '0°;//NG:0 00000
ooooo*“00o000000o0oooo

000000000 D000000000D0D0 (charactercode) 00000000000
COO0DD0O0000000000OOODOODDDDDO00000000Noooooon
apujjujniniuininpuininiupniniupniniuyniniuyniapupninjuyniniujninyapainyujniuys}
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDw
0000000000000000000000000000000

251 ooo

000 char0000000*0char0 int 0000000000000 D0O0O0O0O
0000oo0o000o0o000o01000000000000000000000

gooboooooo 51gned char U000 ODOO unsigned char O
gobooooooooboogo SDDDDDDDDDDDDDDDDDDDDDDD
000000000oUUoggoggggddsignedchar O short 00000 0OCODO
0000000000 Ounsignedchar 000000000000 yOooOOOO
foo0o0ooooooooUoUoUUUoOoOoOoOoOoOoOoOoOoUoOooOoOoUUOo
000000 char OO0 00O0OOOOOODOOOODOODODODOO 1555DD
oooooo

O000000000000000ASCIOO0 Oz C2000000CO00O0OOO0OO
goo0o0o0o0o0o0ooooooooogooa

|2.5.2 gogoooooo

char 0 printf) 00000 OOODODOO print£("%c", ’A’);// "A" (0O 0)
O0%cO0OO%dOOOO0ODODOOOCOO printf("%d", ’A’);// "65" (100 O)

O000000000000O0O0O0Oog — Printf(™so”, *A’S;// 101" (80 0)
print£("%x", ’A’);// "41" (160 0)
ASCIIOOOOOO0OOO

“O000000000000000 (wehar) 0OOOOOOOOOOO0O0O00000000000000
“5100000000000000000000000000000It000000000000000

24



25 25 00

024 <limits.h>00000000000000 (2)

0ooo oo ooQ ooooooon
SCHAR MIN signed char 0 0 0O -127 27— 1
SCHAR_MAX signed char 0 0 OO +127 27— 1
UCHAR_ MAX  unsigned char O 0 0O 255 28 -1
CHARBIT char00 OO0 8

CHARMIN char0O OO SCHARMINO OO 0

CHARMAX char0O OO SCHAR_MAX O 0 O UCHAR_MAX

0000000000000000000 5 ticmer. 'ab: // "A" D000
00000000000000000A’  printf("%c", 65); // "A" 100 O
OD0000000O00O000OOon — printf("%c”, 0101);// "A" 80 O
printf("%c", 0x41);// "A" 160 O
000000000000000000
000650 ADDDDODDONDONNOODONN000000N0O0N000O0o0nnon
0000000000000000000000000000000000000000
0000000000000000000000000000000000000000
00000000000000’A’0000000000000
0000000000 00000000000000000000000000000
0000000000000 000000000000000¢rC.800

#include <ctype.h>

oo
printf("%c", toupper(’a’)); // "A" 0O 0O OO
printf("%c", tolower(’X’)); // "x" OO OOO

|2.5.3 obooooooo

00000O00000000000 2400000 «<1limits.h>0000000000O

— U000 o00oooooo

000000000001 0200000000000000 int0000O0O0O
'’ 0000000000000 00000000000

0000000000 int00000char00000000O00OO0DOODOOOO
Oooo0O0O000000000000000 charO000O0O0O0OOOOOOO
000000000000 00O0char000000C0O0O0O0O0COOODO
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020 00000000 26

|2.5.4 gooooobod

printf) 000 00000000000000000000"00000001.52000
gobooobobooobooobooobooooboooooDo

000 (sting) 000000000000 0OO000O00OO0O0OOOO0O010000000
oooooboooooooOoooooooooooooooooooooooooo

Vs N 7 /* 000 */

// char ¢ = 'This’; // NG:0 O 0O O char *s = "This is 0D O0O.";
char c = ’A’; char *t = "A"; // 1000000
// char c = ’’; // NG:O 0O O char *u =""; // 0000

O00000O0Ochar 000000000000 char*0 0000000000000
00000900000 0O0O000ooO000ooo00oooooooooooooon
gobooobboooboooobooooo

e \O0OOOOOOOOOOODOOOODOOOO00O0O000C300000000
e J00O0O0\nOOODOOODOOOOOOOOOOOOOOODOOOOOODO
e J0O0OOOCCOCOCOCOOO2000000OOODOODODODODDDOO

D000 printf) 00 000000000000 %sO00O0O00O0O000OD0O000OO
goboooboooboooooooboooobooO0oOobboOoobboooobooboooon

printf("%s is a string.", "OOO"); // "OOO is a string."

O00Oprintf) 0000000000000 0CODOO0OODOO0ODOOO0OOOODOOOO
gobooooboooobooooboooooobooooOoboOoOooOoboOoooOoooOooOoOooooo

— 0000 0o0o0ooooo

goboobooooboooooobobooobooboobooobobooooooood
oo oo
oo0o00o0o0o0o00oo000 10 100000000000000000000

000100000 000000 int0 00

long long a = 65536LL;
000000000 longO long long long double x = 360.0L;
gooooooooooooooog
00000000LO0000LLO0o0oO0O0Ouwsigned00 000 UOOOOOO
00000 1230LL0000000000OOshort0 char 00000000 OO
J000000o0o0oooooooo273000000

O0000000000000 double 00000000000 O0OO0OOOOO
O0000000000000FO floatDL O longdouble 000000

26



27 26 00000000

025 00000000 026 0D0O0OO0OOOOO

ooo O0Ooooo ooo ooood
+ ooooo + ooood
- ooooo - oooooo
* goooog ++ ooooood
/ goooog -- oooooo
% oo

I2.6 googogga

Ol+2430000000000000000O0O0O0O0O0D 1000 ODODOODOOOO
0000+00000000000000O000000 (operator)[D 1000200000
DDDDDDDDDDDDDDDDDDDDDD(Operand)DDDDDD

0000 (four arithmetic operations) 0 0 00000 250000 50000000

e 200000024300 00000000 DOOO 2000000000 000OO

e 00 2x0000000D0O0DOUDOODOOODOODDOODODODODDOOD

Oo0o02*x0000000

e 20 000D000D0OO0D0OODOOOOODOODOODOMmS/200 2000000
double 00 0DOOOOOOOO doubleDODODODODODOOIS5.0/2.000 25000
200000000000000000 int»double 0000 OO0OOODOOODO
godboboooobobooobbooooboo

ogo %DDDDDDDDDDDDD(modulusoperator)"‘16DDEIIZIIZIEIEIDDDDEI
0do0o0oO0o0o0o0o0oOo00oU0ooSUooo0o0oooOO0o0o0oO0ooDUOoOooooooooOo
00o0o0o0o0o00oO0o0o0ooO0o0ooOo0U0oOO0o0DoOoOoooOooOOoUooDOOooD
00000 (@O0)=00)x(O)+(00)000000000000000000000
000000000000 0000000028000000010

00000 0000000000000 0Doo000o0oo00O0O0Oon (run-time error)
0000000000ggddCygwin OO ODODOOOOOOO0OO0OO0O0O0O0O00O0O

Floating point exception (O O O O O)

gboooooooooooooobOobOOoOOoOO0ObOOOObOOObOObOObOODbOOD
gobooobooooooooooooobooboooobooboooboooobbouboboOooon
goboooooobooooboooobooobooooobooooooooooooog

“0CcO00000%00000000000000000000000 fmod(x,y) 000000Javal000
00000 %00000000000000
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020 00000000 28

261 coooo

000000000-300000000000000002000000000000
000 10000000 (unaryoperator) 000 00MM3000000000000 2.6
000000000000 00@M+3000000000000000000000

262 cooo

0000000000000 0O000 (priority) 000000000 DOOOODOODOOO
obooobooooboooooobooOoobooooOobooooOoboooobOoOoOoooOooon

O00o0o0OOOO0OO0OOOO0OOOOOOOoOoOoOoOoOoOoOoOoOn01+2%30001+(2*%3)0
ooooooOoOoo csO00O0oOoOoOoOoO0oO0O000ooOoOoOoooooooooon
Om(-2)*(-3)000-2 * -300000000000000000000O000O0AO0
oooooooooooooo

goboooboooboooobooooobooooboooooooooooond
gbooob0o=00000000000

DDD
00000000000000=0000 a_b_3
0000000000000000000
0000000000000000 (@a-b) -3 a=(b=3
~ 0000 000000000000 \

gbooobooooobooooboooooobobooooooboboboOoDbOobo
goboooooooooooobooooboobooooboboooon

0000000000000 000000000000000000000000
OO0D)=00)xM)+(O0)0000000000000000a%b0000
(X)aOOOO (Y)bOOOO (ZODOO00OOD 030000000000000

ooooooocuuoooooo X) ) )
0DO0DCY 0 (X)ODOooooooo a bll/ %|/ %|/ %
X)0 JavaODOOOD C++00000 410 +7 || +1 +3|+1 +3|+1 +3
0000000000000 0PerlO $10 =71 =1 +3|-2 -4|-1 43
Python OO (Y)ODOOOOOOODOO 10 +71|| -1 =3|-2 +4|-2 +4
0ooooooooo (zooooo —10 =7l +1 =3|+1 -3|+2 +4

gobooooogooo

0000000000000 0a0bOOOOOOOOOOOOCOOOOOO

28



29 27 000000000

IZJ gooooooon

goboooooboobodoooobooooboooooobooooobobooooooooobooogo

|2.7.1 goooooooobgoo

20000000000000000000 (swap)OOOOOOCOOOOOOODODDO
oooooooooOoOOO0000000000000000000002000000
goboooooooboooobooobobooOobooOoooOobooOoOooboOoOooDo

ooo00o0ooo0o0o0ooo000o3000000000000000000000
al b0000000000a=b0000(M)300000mpO0 al00000000
(2)a=b00000000@U0OO00000mp0OO0 a0000DbOOOODOOOOO
gobooooboooooobooooboooDo

tmpO0 0000 tempO0 000000 temporaryD 0000000000000 O0ODODO
goboooooocooooooooo

a; a=Db; b = tmp; // a =5, b=3

|2.7.2 oobooboboobobooboboobo

0D000D0O00x =x + 1;0000 int x = 100
0000000000000 000000
0000Ox0000000=100 “00070
0000000000000000000
0000000000000000000 x=x-1; //x00 1000
print£("%d\n", x); // "160"
00000000 x000 1000000

O00x =x - L;000x0 100000 x++; // x 0 1 00O
printf("%d\n", x); // "101"

x=x+1; //x 0O 1000
printf("%d\n", x); // "101"
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020 00000000 30

100000000000000000000000 (increment) 1000000000
Ox++;000000000000260000000100000000000 (decrement)
OmMx-—;000*70
Ox=x+ 5;005000000000

X =X + 5; - X += 5;
Jdo0obOoooDooooOooooboooa X =X - 5; < X -= 5;
— %* . = ¥ —_ .
0o0o0000000000ooooon X5 %75 X 0= 05
x =x/5; < x /= 5;
(compound assignment operator) 0 0 O O X=x%5; o X %= 5;

U0x += 5;0000000000000

e0O0OOOOCOOOOOOOOOOOLOLOLOLLOLUULLLULLLULOOOOOO
e +0=00000000000000000O0O0OO
oo
e +0=000000x =+ 5;0000000000000000000000000

|2.7.3 gooooobod

00000o000oo0o00ooo0o0ooooooooooooooooSo20000
00000 S5/2=200005%2=10000000000000000250000
gobooooboooboooo

00o000000o0o0oo0o000000000000000000000000 5.0/2.0
00250000000000000S502002500000000000000000

0000000000o0o0o0oUUUd casyOOOODODOODOODOODOODODOO

/7‘: D D :‘:/ /7‘: D D :‘:/
(oo)o (double)5 // -5.0

00000000 (double)5/(double)20 0000 double D 02500000000
O00000000ooooooooooOoo0oOnOm (double)(5/2)O000000000
5/2(=2)0000000000double0000000M2000000000000

/¥ 00 */ /¥ 00 */

int a = 5, b = int a = 5, b =

double c = (double)a / (double)b; double c = (double) (a / b) / b);
2.5 5.0 2.0 2.0

000000 wDOOO RO iImMO0OO000000O0O0CO*¥000000000000
Odouble 0000000000000 O00O0000O00 wxh+20000002000
000000000000 0000000000O0 2000000000000

TO0000++x;000--x;0000000000000000000M¢r7700000000
¥ 00Do000D00000000000000000 whO double00O0DOD0OO0OOOOO

30



31 28 00000

int w = 10, h = 5;
printf("O 000000 %£f\n", (double)w * (double)h / 2.0);

0000000000000 000000000C50@Mdouble0000000O
0ooooooooooooooooooooooooooooooooooon

— U000 o00oooooooooon

oobOooooooobooboobooo
(int)3.14 // -3 (O 0O)
odoo0ooooobooooooono

OooooooooooooooooOOoCoOob0 charDOO0OOOODDODOOO
gooooooobooooooooo0 100000 oOooooooooo

gboboooooooobooooboboooboobobooboooooboobooOoboobooo
gobooooobooboooooobooooOoboobooOooobOo0oOomuooooooo
ocooooooooooooooo@mooooobooooooboboOoOooon
cooooOOoOOOOO0OO0O0O0O0O0O0000000000000000000oon
ooooooooOoooooooooooo

|2.8 ooooo

000000000000000000000000000000000000000
0000000000000 000000000000000000000000000
0000000000000D002200000000000000000000000
000 (macro) OO #define 0 0*°00000000D000DO0O0ODOO* 00O
000000000000000000000 (macroconstant) 010000000000
0000000000000000000000000000000000000

/¥ 00 */ VRN E
#define 0D ODDO OODOOODO #define EPS 0.000001
#define POW3_3 (3%3%3)

#define 000000000 DODOUOO0OOOODOO#include 0000000 OODO
JooooooM@E3o0oooooooon 3401370000000000 88000

9% 0000000000000000000000000010000000000000000000
oo0oo0ooo0oo0oo00ooO0O0ooOoO0obDOooObOOooObO\OoODOooooooooooooooDoo

20 0p0000000000000000000000000000000000000000000000
0000000000000 00G 12700000000
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020 00000000

32

I2.9 goooooooad

ooooOoooOooogoooo 21
OO0O0OO0O0OO0O0O0OO0OOINTMAX OO
OO0O00C0CO0O00O0DO0OA0O#include
<limits.h> 0 #include <float.h>0
D000 sizeof(OODNODOOODODO
0000000000000 dprintf() O
"%zu" 0O 00 92100000000

GCCIntel64 00O 0O0OODODODDODOOO
O0000000mtDbO 400003200
Olonglong 0 800006400000
OOO0OO0OO0OO0O0Odouwble0OOOOOOON0
oooooooooOoOoOooOOoOoOoOoOoO
00000o00o0oooooooo

oooooo 21

ooooooz21 0000000000

INT_MAX=+2147483647
INT_MIN=-2147483648
sizeof(int)=4

LLONG_MAX=+9223372036854775807
LLONG_MIN=-9223372036854775808
sizeof(long long)=8

FLT_MAX=+3.40282e+38
FLT_DIG=6
sizeof(float)=4

DBL_MAX=+1.79769e+308
DBL_DIG=15
sizeof(double)=8

oooooooooooo

#include <stdio.h>

1

2 #include <limits.h> // INT_MAX, LLONG_MIN O O

3 #include <float.h> // DBL_MAX, FLT_DIG O O

4

5 int main(void) {

6 printf("INT_MAX=%+d\n", INT_MAX); // 000

7 printf("INT_MIN=%+d\n", INT_MIN); // 000

8 printf("sizeof(int)=%zu\n", sizeof(int)); // 0 O OO
9 printf£("\n");

10

11 printf("LLONG_MAX=%+11d\n", LLONG_MAX);

12 printf("LLONG_MIN=%+11d\n", LLONG_MIN);

13 printf("sizeof(long long)=%zu\n", sizeof(long long));
14 printf£("\n");

15

16 printf("FLT_MAX=%+g\n", FLT_MAX);

17 printf("FLT_DIG=%d\n", FLT_DIG); // 0000o00ood
18 printf("sizeof(float)=%zu\n", sizeof(float));

19 printf£("\n");

20

21 printf("DBL_MAX=%+g\n", DBL_MAX);

22 printf("DBL_DIG=%d\n", DBL_DIG);

23 printf("sizeof(double)=%zu\n", sizeof(double));

24 return 0;

25 }
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33 210 0000

— 000000000

obobooobooobooooboooobOoOoooboobooboOobOoOoboOoOoOobDOoboobooon
ooo000000ooooooooOoOooocpUODOOOOODOOODOOOODOO
goooooooboocooobooboooobbooobobooobooboooobooooooOoOooDo
ogooooooooooooOoooooooooooo

00000 cCcO0o0io0ooooobooooo0ooooooooooooooo
GNU Multi-Precision Library (GMP) 0 D 0000000000000 OOOCO
gO00000DbOoO00ooC++0000DODO0OODOOUODODO0ODOOOJavab
O Biglnteger / BigDecimalO Perl O O bigint /bignum 000000000000
OO0O0OOPython300O0O0OOCOOOOODOOUOOOOO

— Uooooogo

double OO x0O000O0OODODOCOOCOOCOCOOOOOOCOOIMtODODODODODOOO
O000o0oQo0oO0oooOoosOooU0fipooUUoon0d (n+0.5 000
0000000000000 0000000000000000O00DoO0o

e x0O0JO0ODD (int)(x-0.50005000000000000000

0000000000000 0000000DoDoooog

e x10000000000OOIMOOOOONONONONOOOOOQO
double 000000000000 O00O0O0O0OO0C.7000000 floor(x+0.5)
0000 COO00000 round(x) 000000000 longlongOOOOO
0 1llround(x) OO0 OO0OOO0DOOprintf("%.0£", x) OO OOO0OOOCDOOO
O0000C9 00 FLTROUNDSO>A84000000000000000O0O0OO
gboboboobooboooboooooooooooooboobobo

|2.10 0oooo

1. [000000000000000022200223002.7200]
O00ooooOdint0O00 xO00O0O0OOOCOOOOOOO
Oal@x = 10;00010 = x; 000000000 00000O0O0O0O0O0O0OOM
ObMint x; 0000000 x0 00000000000
Oc@x =x + 5;00000000000000000+=00000000DO0AO
ooooood
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020 00000000 34

34

.[000000022200]

#include <stdio.h>
jdoboo0oooooooooooo

. [0000r22200) int main(void) {
1010000 ax+b=c00 x000 :niggz 16;
00D000000000xab,c00 2= 30,

00 dowble 000000000000 a = 46;

L [00000r27100] ;r;nig;("%d\n", a);

00 a,b,c0000a«—b«—c0O0ODO return 0;

o000 3000000000000 ¥

.[0oo000002600]

000020000 ab(0<a,b<360)00 (a+b)00 (a—b)00000O0
0000360000000M0000000 36700 70-100 3590000
,b00int000000000 %000000000000000000

. [0ooo0ooooj

0000 x012300000000000000000000O0000000000
e xJ 1000000O00OOOBODOO

e x0 10000000 yOOOOyO 100000000O0C0O0OO

e y0 10000000 :0000z010000000000000
O0300000x00000000O0O0CO00O0OODODOOOODOOOOOX
goboooobooooooooooooo

7.[000000000000000]

x004000000000000000000000 (@(MOOOODO0O xO
000000000000 000000000®MB)00x03000 (a000M
( D0O00D0O0O000O00OO00C0O10000000000C0O0000O0

(b xOOOOOOOOOOODOOOODOOOO0OO0OOO0OO0O00000

x 0/[1]23]4)5]6]7]8][9]10]11]12]

111112122 2 3
[ W S — I
I
I

(a) 0000

(b) 001111,2222,
| |

. [D00O00D00DO0DDUDO=2800]

O0x(c00O00C0C0O0O0xOOOOOOoOoOOOODOOOOOoOoOoooDOOO
1000 1000000 10001000002000000 2000010000000
0000000000 10000000 YEARPERCENTURYOOOOOOOOOOO
ooo00o0O00oOoOo00oOo0O0OooOoOo0loo0o0oooooooog



030

oot

goooogoooooooooooOoooooOoooOoOooOoOoOoOoOobOoOoboOoooOoboo
gobooooooooooooooooOooOo0oOoOoOoOoOoOoOoOoOoobboOooboboOooon
goboooooooooooobooooobooooboooobooooOooooobobooooon
gboooboooboobooboooobooobooooooobooooobooooboooon
ooo

gooooooooooobooooooooooooooobboooboooooooo
goboboooooooooooooooooooooOoooooOooobooOo0oOooboboOooD
goboboooooooooooooboooobooooooooOooboOoobboooboboooon
gobobooooooooooboooboboooon

ciooO0oO0ooooOoooo0o0ooO0ooooo0o0oo0ooooooooonooo
ogoooooo

goobooooooooo0oooo0oooooooooooooooooooboooo
oooo

o f00

e )OO

e 00O f

e OO f)

e 00 £(x) ooooo

o f() e JJOOOOODODO
o f(x) e 000D0ODO

e double f(double x) e JOODO

e JOOODOODOO
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030 00010 36

I3J gugddoooooooouoooogo

D00000000D000000000200000000y=x000/fx) =40
D00000000000f(x)=+0000 CO00000000000000000
D000f00000000 )0 O00000000000£0(000000/000
00000000000 300000000000000[TODO: 0000000

CO0O0000D0 (function) 00000 30000000000

ooooooaa ooooooa
oo @doooooo)=00000n i@):

/¥ cooooo */ /* cooooo */
oo|looo coo) { double f(double x) {
return 0 0O O}; uoagm return x * xj;

} }

000 00000000000 1000000000000000000000000
00¢r2240000000000000000000000

0000000 0000000 ()00000000000000000000000
DDDDDDDDDDDDDD“DDDDDD

[000000|0000000000000000000000000000 0000
00000D00000000000000000000 return00000000
000000000 {}00000000000000000000000000
000000000 revrm 00000000000

4<>DDDD} |

goboooooooooooooo retumDDDDDDDDDDDDDDDDD
I]I:II]I]I]I]DI]I]I]DDDDDDDDDDDretumDDDDI:II:II:II:II:II:II:II:II:I
Oo00oo0Mr4600000000

00o000o0o000o0ooo0oo00oo0o000o0o0o0moon £f0 doubleO O
ooooooooooooo

“0poDoDOOOOOOOOOO0O00000000000000000000000000000000
gooooo
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37 31 000000000000000000

Ah Hh
Bl mp | B% =) R Y fE

{ 7avys }

oooooo 31 20000000 oooooo 32 0oa000000

/¥ x 020000 */
double f(double x) {

@

return x * X;

/¥ OnOD0OO0OOOOOQO */
double central_angle(int n) {
return 360.0 / (double)n;

S N
S

3 3

fx=x¥0CO000000000000000 3.100000000000000
0000 fO0000000O0 double0 000 xOOOOOOODOOO doubleDO OO
000000000000000000return0000 x*x0*2000000

ooo0oo032000 nO00O0O0OO ?DDDDDDreturnDDDD double 0 O O
00*0000000000dowble 0000000 N0 int00000000000O0

|311 oooo

oooooOo{j0000oooo0o0o0ooooooo0o0ooooooooooog
goboooobooooooooooobooooobooOooooooo

int f(void) { int f(void) {
{ {
/¥ O00o0o1 %/ /¥ O0o0o0oo */
I {
{ /00000 */
/¥ 00oo2 %/ 3
} }
} }

o0o0o0ooO0o0o0o200000000000000000000000000000
00000000000000000000000000000000000000™0
0oooooooooooooooooooooooooooooooooooooon

*ZCDDDDDDEIEIE]IDDDDDDD]xAyEIDDDDDDDDDDDDDDEDDDDDD2DD 300
DEII]DEII]DDDDDDDDDDDDDDDDDDDDDDDDDEEpow(x,y)DEIDDDDEIEID
oooooooso20000000000000000000000DO0O0DOOODOODOOO

#7000000000000000000n0O double000000¢r273000000000000

“00000000¢r330000000000000000000
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030 00010 38

I32 goodoooooogo

00000000 f)0000000000000000 £0.50000 f(x)0 x=0.5
0000000000000000000000000000000000000 330
0 main) 0000 £0.5 0000000printf) 0000002500000000000
f3.0)00090000000000000000000printf)000"%"000000
0D0000000000000000000000000 doubled0000000000

000000 33 2000000000000

#include <stdio.h>

1

2

3 /*x 020000 */

4 double f(double x) {

5 return x * x;

6 } x=0.5 x=3.0
7

g8 int main(void) { giaes .0
9 printf("£(0.5) O O0%g0 00 \n", £(0.5));

10 printf("£(3.0) 0O O%g0O OO \n", £(E));

11 return 0; o

oooooo 3300000

£(0.5) 0060.25000
£(3.0) 0090 OO

O0000O0Omain() 0000000 f{O)OD000O0O0O0O0DOO0O0OOODOOOOO0OO0
gobooooo

00o0000oooo0o0o0o0o fooooo0o0o0oooooooUoooooooooo
main) 00 0000000000000000000000000000000000O0
gobooobooobooooboodooboooobooobooooooooooaoo
00000000000000000000000 main)D0000000000000
oo0oooo0o0ooO0o0o0ooOoO0O0boOoOoO0OoboOoO07100000000

ooboooooooboooo

gbooboooooooboooooobooboobooboobobooobOobo
0000000000000 00O0#include 0000000000000 0O0O0O
gobooooo
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39 32 00000000000

r]\jfl(x)
I_’H:'.jj(xz)

00000 f)00000000000000000o0oooooooooooooo
ooo00oooo0oooo 340 f)0000000000000000000000O0

oooooo 34 fpOOoDOOOoOOO

#include <stdio.h>
#define EPS 0.0001

/¥ x 020000 */
double f(double x) { return x * x; }

/¥ £(x) DO0DOoooooao */
double g(double x) { return (f(x + EPS) - £(x)) / EPS; }

= L o N N N

0 /*x 040000 */
double h(double x) { return f(£(x)); }

13 int main(void) {

14 printf("£(3.0) = %.8f\n", £(3.0)); // £(3.0) = 9.00000000
15 printf£("g(3.0) = %.8f\n", g(3.0)); // g(3.0) = 6.@0@0000
16 printf("h(3.0) = %.8f\n", h(3.0)); // h(3.0) = 81.00000000
17 return 0;

18 }

fx) 000000000000 e0O0OO

_Ja+eo-fx
g = ———

000000 gx) 00000002000 e000O0O0OO0OO0 EPSODOOOODOOOODO
02800800000 0000000000DO f)02000000000
200000 f)020000000000400000000000

h(x) = f(f(x))

0000000001 ooo00 kx)Dooooooooooooooo
000 main() 00 £(3.0),g(3.0),h3.0) 00000000 0printf) 00 %.8£0000
000000000 80000000000 0DOO000000O00O000000O
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|3.2.1 gobogobooobog

joobooooooooboboooboooboooooboooboooboooooo
Oo0f(fx)0ooooooooooooooooooooo

000000000000 (mathematical function) d 0 CDa 0 bOOODOOODOO
double fmax(double a, double b) 0000000 OOOO0OOODOOOOO 3.5
00 ab,c,d000O0O0OO0O0OOO fmax4(a,b,c,d) 00O00O0O0OOO

50 000000 fmax4000 6000 reurn0000000 double OO OOOOO
004000000000000000000O0O0O0O0O0COCOOOOGOOOOO0
000000000000000 doubleODOOOCO@Mdoubleab,e,ddOOOO
oobooooboooo

60 reurn 0000000000000 fMmaxQ OUO0O0 fmax(Q OO0 DO 0OOODOOO
00000000 fmax(a,b) O fmax(c,d) 000000000000 O0OOOO
000000 fmax(OQ OO00O000000000004000000000000
oooooooooooooobooOooOooOObobobOoOoOoOooOOobOOoOoOoOomO
ooooooooood

110 000000000000000000000000OOOOOOO0O00O000O0
goboooo

oooooo3s 40000000000000

#include <stdio.h>
#include <math.h> // fmax() 0O O O

/¥ a,b,c,d DO O ODOOO */

double fmax4(double a, double b, double c, double d) {
return fmax(fmax(a,b), fmax(c,d)); // 0O 0000

// return fmax(fmax(fmax(a,b), c), d); // 0 00O

}

O 0 N N N R W N -

S

int main(void) {
printf("fmax4(1l, 3, 5, 7) = %g\n", fmax4(l, 3, 5, 7)); // 7

o —

¥

20000#include <math.h>0000000000000000C0O00O00O00O00O00OO
0000D00®0#include 0000 7.1.20000000000000000 C.700
0000000000000000O0O0 double00000000000O0O0OOODOO
0000oo0o0o0o0oo0o0o0ooO0o0ooo0o0ooo0o0o00o0 71200000000

5 Unix 0 0 geccO0O0DOO0OODOO0OOOOO0OOO -ImO00000D0O0O0DOO0OO0OO0DOOO0OMrC.1200

40



41 32 00000000000

‘ (XZIYZZ/\(\)\(Z’VZ)
\\\\\ 1,Y1 \\\\\ (X1,y1)
[A] 0] y v 4
by
|

1322 coooooo

00o00o0oo0o0oooo0o0oooooooooooo 3600000000000
000000000000000000000000000O0 vertexd OODOOOODO Vv
goooooood

3000000 20 (x,m),(n,y) 0000000 SOOO0DO0O0OOO0OOOODO

lx1y2 — X241
S=a
00 trianglev2 000000 xyOODO 200000000000 SO return000
O00OfabsQUOOOO0OO0OODOODOODOODODOO (absolute value) DO OO OO
300000000000 (xo,40), (x1,41), (x2,y) 00 000000000000

{x(’):xo—xoz() {x’]:xl—xo x;ZXZ—Xo
yo=Yo—yo =0 Y1 =Y1—Yo Y5 = Y2~ Yo
00000000 (—x,-y) D0000000000((,y) 000000000
(X)), (x,y,) 0 S000000000000000000000 trianglev3 OO0

gooooooooonooooooooobo0oooooOoooooooooooD
gbobooooooooobobOrecwrn000000O00O0OCOOOOOODOOOODOOOO

00000036 OD0O0D0OO0ODOODOOODOODOOO

#include <math.h> // fabs() O OO

1

2

3 /4 00000000 0O0OOOO, (x1,yl), (x2,y2)0*/

4 double triangle_v2(double x1, double yl, double x2, double y2) {
5 return fabs(xl * y2 - x2 * yl) / 2.0;
6
7
8
9

}

/¥ 0000000000 Cx0,yd), (x1,yl), (x2,y2)0*/
double triangle_v3(double x0, double yo0,
10 double x1, double yl, double x2, double y2) {
11 return triangle_v2(x1-x0, yl-y0, x2-x0, y2-y0);
12} //  (-x0, -y®) D 0O0DO0D0ODO0ODODDODODODODDOOO
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I3.3 goodoooooooogo

000000000 0000000000000000000000O00000300

a+b+c
ooo a,b,cIZIIZIIZIIZIIZIIZIIZIszTDDDDDDDDDDDDD TO

T = +/s(s —a)(s — b)(s — ¢)

0000o00Do0oO0Doooon 3.7000 triangleside(a,b,c) DOOO0OOOO
60000 sO070000 area2 00000000000 0ODOOOOOOOOOOODO
OO0area2 0000 2000000000000000O

000 return 00 sqrtQ 0 O0O0O0O0O0OO0OOCOCOOO (square root) O double O
gooooao

00000037 oOoOooOoO0ooOoOoooOoooooo

#include <stdio.h>

1
2 #include <math.h> // sqrt() O O O

3

4 /* 0000D0O0ODO0DOODODODOODOaA,b,cO0og */

5 double triangle_side(double a, double b, double c) { ab,c L[
6 double s = (a + b + ¢c) / 2.0; sOooog

7 double area2 = s * (s-a) * (s-b) * (s-c); area2 00000

8 return sqrt(area); l

9 }

10

11 int main(void) {

12 printf("30 0 0 0O 0%g,%9,%g0 0 000000 %gO OO \n",

13 1.0, 1.0, 1.0, triangle_side(1.0, 1.0, 1.0));

14 printf("30 0 0O 0O 0%9,%9,%90 0 000 00O0O%gO OO \n",

15 3.0, 4.0, 5.0, triangle_side(3.0, 4.0, 5.0));

15} return 0; 0000000000000000

000 main() 00 trianglesideQ 0000000000 O00000000000O
gobooooobooooooooboooobooobooooooooboooooboan
ooooooOoOoOoOoo@OoOoOoOo0oOoOoOoOoOoOoOoOoOoOOo0OoOoOoOoOoOoOoOooOoo
ooboooooooooooooon

oo0 3700000

0.4330130 0 O
60 00O

ooo
3000001,1,100000000
3000003,4,500000000
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43 33 0000000000000

000000000000000000000000000000000000000
0000000000000 (scope) 00 0000000000000 O00ODOO0O0O
000000000000000000000000000000000
0000000000370 600000s000000000000090000
000000000 7000000000000000000 main)00000000
000000000000000 main) 000000 s000000000000000
triangle_side() 0 s 000000000000 0000000000000
00000000MO00000000000000000000000000000
0000000000000000000000000000000000000000
0000000000390000000000 340000 f(x),gx), hx)000000
00000000000000000000000000000000000000
000000000000000000000000000000000000000
0000000000000000000000000000000000000000
000000000000000000000000000000

— U000 ogooooo

goooooooooOoOOOOOOl10OO000O0O0OOOOOOOOOOOOO
ooooooooooobooOoooooboboOoOooOooOoboOoOoOoooOobOoOooon
oobooobooooooobooboooooobooobooboOoboooboooOooDbobooboOoon
ooooooboooobooooobooooobooooobooooboboooooDoo

ooboooOooooobooooOooOooobooOooooOoobOoOoboOooOoOooobooon
ooboooooboooobobooooboboooooboooobooooboOoooooo

000000000000 00000000000000000000000000000000000
000o0o0o000o0o00000o00oo0o0o0o0o0o0o0ooo0ooDn
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I3.4 void 0 00O 0O

20000000000 3.70000000000000000000D0O0000O00O0O
0000000 380000000000000DO000UDO00O0OU0OOOOUOOOO

0000000000011 000 print_triangleside(Q OO0 OO0O0O voidO
O00000d000OveidODOOOOOOOO0OO0OODO0OOOO0OO0OOO0DD0DMODOO0DmOn
gooooooooooooooog 5 E]E]D goooooooboooooooooog
goo

0000000000000000000000000000000000000*0
O0O0d0d0printfQ0O00OOOCOOOO0O0OODOOOCOCOOOUOOODODOOO
ooooooooooo

oooooo 38 oooooooooooooooooon

#include <stdio.h>
#include <math.h> // sqrt() 0O 0O O

/¥ 0000000000000 O0O00a,b,cOo0og */
double triangle_side(double a, double b, double c) {
double s = (a + b +¢c) / 2.0;
double area2 = s * (s-a) * (s-b) * (s-c);
return sqrt(area2);

O 0 N N N R W N -

}

—_

/¥ 000000000000 0D0O0O0O00Oa,b,cOn0ooOo */
12 void print_triangle_side(double a, double b, double c) {

13 printf("30 0 0O 0 0%9,%9,%90 0 000 000O%gO OO \n",
14 a, b, c, triangle_side(a, b, c));
15 3 // 000 ooao

17 int main(void) {

18 print_triangle_side(1.0, 1.0, 1.0); // void DO OO OOOO
19 print_triangle_side(3.0, 4.0, 5.0); // 0000 ODOOOOOO
20 return 0;

21 }

void 0000000000000 0return0000000015000MO000000O00O
goooooooooooooOoOooooUooUoobbOobOOOOoOoOoUoooboobooboo
ooooooooooos-19oom

“Pascal 0000000000000 0O0O0O0O0O0O0O0O00O0O0O0O0000000O00O00000000
oooo

44



45 34 voidOOO0O

~triangle ( )
\/s(s —a)(s—b)(s—0¢)

- print-triangle ()
printf(" %f ", triangle( ))

|3.4.l goboooboogno

ooo00o2000000000000000000000000O0O0O00O00000
0o0o00o0o0oooooooooooOooOoOO0O0O0000ooooooooono 3700
main) 0 printf) 0000000000000 0000O00000O000O00000000
000000000000 00000000000printfQ)0000000O00O30000
000000000 0O000000000000O000020000000000000
goboboooooooobooooboooooooOooOo0ooooOo0oobooOo0ooobOoooDo

printf("30 0 0O O O0%g9,%9,%9g0 0 00O 0O0O0OO%gO OO \n",
3.0, 4.0, 5.0, triangle_side(3.0, 4.0, 5.0));
// ooo Oooao

minininininininininininininininininininininininininininininininininininininls!
038000000 print_triangle sideQQU01200150000000000000O
ab,cO0printf() 0000 Otriangle side(Q 000000000 OOOOOOODOOO
goooogogooooooooOoOooOoOoOoU0OoO0O000D0O0UODODUDUDUOODOD
000oooooooooooooooooo

printf("30 0 0 0 0%g,%9,%¢0 0000000 %g00OO\n",
a, b, c, triangle_side(a, b, c));
// ooo ooao

oo200000000000000000000000000000C0O00O0O0O0O0
0oooooooooooooooooooooooooooooooooon

goboooooooo

gooooooooooo0 (mgoooooooOOOOODOODODODODODDDOO
00000000000 (ug) 000000 (de-)DO0O0OO0OOOOOOODODOO
00000 (debug) 000000 O0OOOOOO
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I3.5 000 return

return 0 00000000CO0O00O0OCOO0OCOO00O0COOO00O0COOretarn 00
0000000000000000000000C0O000O00000 200000000
oooboobboooomoooooooooooooooe00ooonon

voidOOOOOOCOreurnO000000OO0DODODODODODODOOOOOOOODODOODODOO
oobooobbOreturn000000O0O0O00DOO0OO0ODOOOOOOOO ;000000

TODO: 0D 0000000000000

void 000000000000 return00000000000O0COOOOOOO
goboboodoooooooooooobooooboooobooooboooooooooboao
0000004000000000000000if00 eelsed00000O0O0O0O0O0O
gobooooboboooboooboooo

— 0000 return00000000O0O

VoidDEEDDDDD reecurn 000000000000 OOCOOCOOOOOO
00000000000 000004000000return000000000O
gboobooodobooboooboooooooooooboboboooonoooo
obooooOoOooobbtrewrn0 0000000000000 O0O0O0O0OOOO
000000000000000000000000000000°%0

000000000 reurn D000  double f(double x) { // x OO
0000000000000000 x=x*x; //retwurn 00O
0000000000 000000

000000 int00000Oreturn  int piCvoid) { // x 3
3.14;000000int0 300000 SEIEED S48 /4 awid 0D
0<O
000000000000000000000000000000000000
000000 C.1200000000000000

“Javal C#O0000D000D0O0OD0ODODOODOOOOOOOOOOO
b0ODOO0O0O0O00O0000000O00O000000000return000000000O0OO
ooo
¢Java000000000000000O000O0OO0O0DOOOOO0OO0OOOOOOOCOOOOO
char 0 int00000000000000000000O0O00OO0DOOOOOOOOODODOO
00000000000 000000000000D ClangDOODOOODO
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47 36 00000

031 Ooooooooooo

oo oo
ogoo ogoo
(formal) parameter (actual) argument
0000000000 int f£(int xp {...} y = £(2];
ooooboooono 10 gooo
gooobood gad gooo

goboooooodo ooooooooooood bOooooboooooboogooo

|3.6 ooooo

goboboooooooooooooobooOo0oOoooOooboboOoooog

361 coooooo

oooo
goboooooooooooooooooooooooOooOoOoOoobooooboooo
000o0o0o0oooooo 3.1 000000000000000oogo

uIZIHIZIIZI(formalparameter)DDDDDDDI:II:IIZII:IEII:IDDDDDDDDDDDDDD
goooooooboOobobOoboboboboobo

ﬂIZIHIZIIZI(actualargument)IZII]DIZIDDIZIDIZIIZIDIZIDDIZIDDIZIIZIDIZIDDIZIDIZIIZI
Oo0oooooo0ooD0o0o0o0oooooOooooooooooooooooooo
goooooooboboooobooooo

002000000000000000000000000000000000*00
gobooooooooooooboooooobooooboooobobooobbOooboboooon
goooooo

gooooooood

reeurn 00 000000O000O0COO0OO0OOOOOOOO0OOOO0O0O00O0O000
ooooooooooooOoo0ooob0oobobooooooooooooboooooo
O000000000OOdouble0 0000 intO0O00ODODOOODODODOOOODOO
ooboooobooobbooobobooO0b0fresrn00OO0O0O0OO

00000 parameter O argument 0 0000000000000 DOO formal parameter O actual
parameter 000000000 parameter 00000000000 argument 10000000000
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030 00010 48

|3.6.2 gobooobogooobogooo

271000000000000000000000000000000000000
00039000main) D00000000000000000 swap)O0OOO0ODO
0000000000000000

oooooo39 oooooooooo M

1 #include <stdio.h>

2

3 /* alb0O0OOODO0OOOC(C?) */

4 void swap(int a, int b) { abdOO0OO

5 printf("swap: (before) a=%d, b=%d\n", a, b); // a=1, b=2

6 int tmp = a; a = b; b = tmp;

7 printf("swap: (after) a=%d, b=%d\n", a, b); // a=2, b=1

8 }

9

10 int main(void) {

11 int a =1, b = 2; abdO0O0O0O0O
12 swap(a, b); // albOOODOOOOOO

13 printf("main: a=%d, b=%d\n", a, b); // a=1, b=2 00O
14 swap(l, 2); // 10200000 00000000000 ODOOCOGOO|O
15 return 0;

00000000000000000000000000D004000 a0011000
a00ooooboobooooooobooobooboooooooooooooood
00000000000004000 a000000O0 80000011000 a0 160
00000000O00o0o0oOooO200ab0booOoOoDODDO

00012000 swap) 000000000000 a0 bO0O0O0OOOOOOO1DO
20000000000000000000000000000000 swap)OOOOO
Oa0 100b0200000005-70000000000000000main)0 a0
bOOOOOOOOOOOOOOOO0O0DO
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49 36 00000

032 0Ooooooooo

goo ogooo
(call by value) (call by reference)
ogooooo 0 ogooooooooooooooa
goooooooooa oooo ooo
copooooooo ooooo ooooooooood
gooooao ogdo gooo

0000000000000 00O0D0O00000 main) 000000000000
0000000000000 00000000O0O0O0OOOOoOoOOoO (call by reference)
O00000oo0o0ooCco0oooUoooOoOOdn (callbyvalueyDO0OO0OO0OO0OODO
gobooooocooobooooobooooobooooobooooon

oo20000000000000000000000O00000C0O0O00O0O0O0O0O
oooboooooooooooobbooo0oooooooooooo0o0o0o0o0oo4
000000 swap(1,2) 000000000000 COOOOOOOOOOOOOOO
gooooooooooooOooOOOOOOOoO0OooOoOOO 1020000000000
000000000120 00aa0 bO0O0O00O0O0OO0OOOOOOOOOOOOOO

0000 COO000O0Oswap)0OOO0O00OD0OOOOODOOOOODOOOOOOOOO
oooO0o800ooooO0oo00oooOo0O000booOo0o0ooooooooooon
0000000000093.1 00D 0000000000000000O0O0O000DO0O
oooooooooooooooooooono

— 0000 0000000000

cO0O00O00ooOo0oUooOooUoooUooooo0ooooooooooooo
goooooooooooobobooobooooooooooobooOoobboOoooDo
ogboooooboooobbooooboooooboboooobooooobooo

COO0O00000 1970~19800000000000000000000000
00 ()000000 (2)00000000000gote0000000 (3)000
0 40000000000000000000000000000000000
000000000000000000000000000000000000
00000000000000CO00000000000000000000

oboboooooooboooobooooooobooboooOobOoOobobOoOoOoboobooo
oobooooboooooooooooOoooO0oobOboOooboboOoonDo
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363 oooo

000000000000000000000 main()0000000000MMO00
ooooooo0o0ooooooooon woid ODOOOOO0OOOOOOOOOODODOO
000o00o0o0o0oo000oo0o0o0oo0o0oode7.1.1 000000000000
ooooooooOo0oooooooooooooooooooo

O00ooooO00b0O0O00O0O00o0bO000cO0O0@myoidOO0O0OO0OO0O0OOOMmM

0000 (void) vs. O

Oo0ooOooooo0O0Jlaval 000 OOO0O0O0O0OOCOOOODOOODODOO
00000000000 vodO0O0O0000O0000000000000 CcCO0OO
ooCc2300000000000000000C++0000voild0O000OO0O0OO

I3J googogoo

oooooooooooooooooOooOooOoOOOOOOOOOOOOOOOOOOOO
pgooooooooooooOoOoOooooUoobbboOobbOobOOOOoOoOooobooboo
goo0o0o0o0o0o0ooooooooogood

0oooo0o0o0oO0oO0oO0o0o0oooooooooooooooooooooooO 370

double triangle_side(double a, double b, double c) { ... }

o0o0oooo03000000000b0000000030000000000000O0
000000000000 000000000000000 doubleJO00O0OOO double
0000o0o00ooO0oooooo0oooon 3.60

double triangle_v3(double x0, double yO0,
double x1, double yl, double x2, double y2) { ... }

0000000000000000000030000000000000000000
00000000000000000000000000000000000
390000000000 3400 fx)=+20000000000000000000
00000005000 gx)00

return (f(x + EPS) - f(x)) / EPS;

oo0f)00o0o0o00o0o0o000oo00f)o0oooooooon

return ((x+EPS)*(x+EPS) - x*x) / EPS;
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51 38 0000

0o0o0o0oooooof)00o0ooo0o000gOOO0O00DOOOoOUomfOOD
000000000000 000000oofOoo000o0o0o0oo0oo0Doo00ng)
000 f)000000000000000*0

— 0000 main 000

O0000000000O014int main(veid) ...000000C00000O0CO
0000000000000 0return00000 00000000000 OO
O000000000CY9000 main)O0return ;0000000000000

OO0 printf) OO0 O0O0O0OCCOOOOODOOOOOOOOOOCOOODOOOOO
goooooooooooooooooooooog

|3.8 oooo

1. (000000031 003.500] 0
0000 centrallangle(n) D0 n 00O /5 DnDDDDDD?ﬁ%DDD %/
00D ¥ opooooooooo*®0  dint central_angle(int/n) {
()0000000000000000 [] return 360.0 / (double)n;
goooooa@oooooooooo —

2. [0000003.1003.600]
00000o0O0000oO000oO0o0o0ooOo0UooO0o0moooooooooo

3. [000000003.700]

OO rectangle) 000000000 int00000000O0OD0OOOOOOODOOO
ntO00000000000000000000000DO000O0O00DOm o0
JgoOoooo0Oo00o0O00O0bO0bO0ODbO0ODO0ODO0ODOOoDOobDOoDOooDOOooOm

/¥ 00000000000 O0Ow, OOOhOOOAO */
int rectangle(int w, int h) { /* OO */ }

4. [0000000000000D000000x3200A.8200]

a,h0000000 fx)=ax*+bx000000000000000 e0OODO

fx+e) - f(x) gx +€) —g(x)
€

EPSO000gx) = 220 h(x) = 0OooooooooO
€

main) 0000 pO0000000 ¢g(p), h(p) 000000000000 0O0O0OCO

®(C99YN00000000000000000000 inline00000000000000000O0OO
oo0oo0o00000000000000000
“05va0000000000000MO00 COO000000 GCCOOOO0000000LMM
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030 00010 52

OO0 f(p), f(p) 00000000OEPSODOOOOOOOOOOOODOO*!D
5.[0000000¢r3.2100]
000000000000 <math.h>00200 double 00O a, b0 000000
000 fmax(a, b)) 00 000000000300 doubleOO a,b,cO000O00O00
000 double fmax3(double a, double b, double c) DO OO
6. [0000000DODOO0O0DOOO0O3.2200]
410000000000 3.60 triangle,VZ()DDD&&&DDDDDDDDD
jooo0ooomoooooooboo
e double incircle_v2(double x1, double yl, double x2, double y2)
000o0oO 20 (x,y1), () 0000000 OCOCOCOCCCODOOODOOO
oooooooo0Oo rOo0O0 SO30000000 ¢cODOO rzg[lDDD
00000 0000000000000 hypot) O cC.700

/* 000030000000000000, (x1,yl), (x2,y2)0*/
double perimeter_v2(double x1, double yl, double x2, double y2) {
return hypot(xl, yl) + hypot(x2, y2) + hypot(xl-x2, yl-y2);

}

000 0O(x0,y) 00030000 incirclev3(x0,y0, x1,yl, x2,y2) 0000
O0000incirclev2Q ODO0O0OSO 030000000
7.[00000¢3300]
000000 3.700printf("s=%g\n", s);000000000000000O0O
8. [0 000000 0OvedOOOr23.2200341003400]
0o0000ooUoU00oooOoooUOoOoooUoOooDoooo
00000o0O000ooOo0o0oooOoOoooooooooo
0000020 (xy1)— () 0000000000
00 x-x|+lp-»| 000000000000 00
jooooooom™moboooooobood
e int mdist(int x1, int yl, int x2, int y2)
O (xLy)—-(x,y) 0000000000000
e int summdist(int x, int y) O (0,0) - (x,y) O (x,y)—(10,10) 0000
O0o000ooO0oOoUoooooooooo
e void print_summdist(int x, int y) O sum_mdist(x,y) 00000000
00000 x,y0OUODOO summdist(x,y) DOO0O0O0COOOOOOQOOOOO
0100000 <stdlib.h>000000O0 int abs(int j)O0OODOODOO
9. [000D0O0D0O00] 12110

“lEPSO000000000000DN00N00O0N0NON00N0N0NON0OON0NN0OONONNooonn

52



040

Juoogtdog

gooooboooooooooooooboooobooooobobooobooboooboo
o0o000oo0o00ooo0o0ooo0o0o0oooooooooooooo0nooo
gobooooooooocooobooobooobobooooboboooobooouoboboooboboOooon
goboooboobooooooobbob abbdbOO -a00O0obOOoOobOOOO0OOOOO
oooooooooooooooooooooooooooooooo

ooooboooooooooooooooooooooooooooooooooo
goboooooooooo

00o00oooo0oooooo0oooo0l0o so0ooooooooooooooog
gobobooooooooooooooooOooOo0oOooOoOoOoOoOoOoOoboOoOoOoboboboOooon
goboooooooood

goootomooooooooooooooooooomoooooooooooo
ooboooooooooooooboOoOooboOoOoboOoOooboOoOoOoOoOoooOoOoOoon
oobooooobooooboooobobooooboooooboooooo

ooooo
e JOOOOODOOOODOOO

o if ... elseif ... else

e JI0,00000O

e [1 0 00 boolean[1T1TRUE / FALSE
e JO00OOODOOOO

e 1000
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I4.1 00000 if-else0 000

0000000000 (conditional branch) O O O

if000000000 (conditional expression) 1 000 00000COOO0OOOOO
00000000 OthenD* 0000000000000 OOdelsed 0000000
Oelse 00000000 @Melse0 00000000 OO0OOOOOO

/00 %/ /00 %/
if (000O) { if (a >= 10) {
goooooooo; ... printf£("100 O O O\n");
} else { // else 0 OOOODO } else {
gooooooood; ... printf£("100 O O O O O\n");
} }

00000000002000000000000000000000 a0 1000000
f000000000000000O0OCCCCO0OO00000000 (comparison operator)
000000000 (relational operator) 0000000 60000000

== 000 |>= 00 |> 0Oo0o0oboooo
= 000 |<= 00 |< OOO0OO0oooo

e« 2000000000000 20000=000
e 200000000000 DOOOODO 100O000O0O0COOOOOOOOO

O00000000 (rue) 00 (false) 0 20000000000000OCOOODOO
00o00o0oo0o0o0o0o0o0o0ooDO00O0o0oooo0D0O0oOoOOD
(logical datatype) 0 0 0 0 000D (boolean datatype) O O O O O *20

0==0 —-> 0O |0!I=0 — 0O |6=0 — 0007770
1 <5 - O 1>>5 — 0 1=5 — 00000000

goboooooboooooooooooboobooooooobobobooooboobobooooboo
0000ooO0o00ooo cooooooooooooooooooooooooonooon
oboooboooboooooobooooboobooooboboooboboooobooboooooboOoo
O0000mMmzx >=100000000000x0 1000000000000000000
ooooooooooo

“CO000 thenD0OODODODDOOOODOOOOONOOOOD f00000000000 thenODOOO
O00MmMtenODO0O0O0OOO0DOO0ODOODO

2CO000000000000000000 CYO0000000000000 int0000000000
Ocr6500000000
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55 41 00000 ifelsed0000

l411 oooo

0000000 30000000000000else if0000000000OO0OOO
b xoooboooooobooooogoo

/¥ oo */ /¥ oo */

if (001) { if (x <= 19) {
01; printf£("100 O O \n");

} else if (0 O2) { } else if (x <= 29) {
02; printf£("200 \n");

} else if (O O3) { } else if (x <= 39) {
03; printf("300 \n");

// 0000000 } else {

} else { // else DO OODODO print£("400 O O \n");
O 3 }

}

gol1oooooo0o0 100000000000 0o00o0 2000000002000
0oooooooooooooo300o0oooo0300000000000000celse
f00000000000000000000000000000000 elsed00O0O0O
OooO0o00pooooooOo0if..elseif..else00000000 100000000
oooooooomooo elseDDDDDDDIEIEIiIDEIEIEIEII:II:II:II:IED

— 0000 0000000000000000000

oooooooooooboooooo
Oooo0oooo0oooOoO0o0oo0OonDo

int func(int x) {
——if (x %2 == 0) {

O0000f00000000000 — eprint£("x000\n");
00000000000 . return x / 2;
} else {
(0000000000000 1 s print£("x0 0 0 \n"):
goooogoo return x + 1;
} -

}00o0000o0o0oo000oo

}—
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040 00000000 56

I42 f000000000

2000000 (x,y) DOOOO0DOO0OO0O00OOO00D00O0000000@Mx=0000
O00O0y=00000000

/¥ if0000 */ /* 000 */
if (x == 0) { if (x==028 y ==0) {
if (y == 0) { printf("00000\n");
printf("O0000O\n"); }

3

e J0DD00ODDO200 000000000 OOOOOODOIODOOOOOOOO
0if0000000000@Mo0000000000000000000000
O000D000000000000 (mesyy OO0ODOOOO

e 000000020 000000000000000 (and)000 &&OOODODO
0oOO0O00200000000000000000O0O0C0OO0OO0ODOO
Oo000ooO0o00ooOo0o0ooOoOoooooOooooifo1o000ooo

000000000000 00000000000000ooo0o00oomx!=00
O0y!=00000000000000000000000O0

/*O0oog */ /* O0oo %/

if (x '= 0) { if (x!'=0 ||y !=0) {
printf£("000000\n"); print£("O000000\n");

} else if (y != 0) { }

printf("O0000O00O\n");

3

e 000000000000 00D00®00000000 printf) 0 2000000
000000000000000000000000
e 00000D000D0OD (000 || 000000000000000000
00000D0000000D000D0000000000000000000000
000000100 f0000000printf)0 10000000
0000 (o) 00D ! DO0O0D00OD0
Doomoooooooooooooo /7 0000/
D00D000DD00000000 ! O ﬁ(;ﬁzﬁﬁiﬁﬁggg;
0000000000000000000 3
0000000000000000000

=B ooo200 if000000000pintf) 0 20000000000000000elseif000000
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42 if000000000

041 0ODOOOOOOODO

oo oooog A B
A B | (0)A&B | (@D)A||B| @D)!A
O O
0 0
O 0
0 = - O
| 0

ooo0oooo0o0ooo0ooo00oooo0o 41000000000

OO0 aa==100a=1000000000000CCCOCOOOOCOODOODOODODOO
OcoOoOooooopooooOo0ooooooof00ooo0oooooono

if (a[=]» { // o OO if a[=]» {// x OO
printf("ald 1000 "); printf("ald 100000 1?2");

} 3

000 '=0=1000000000000000000000M4.500000
oo00oo!li1o10o0000o000o0o0om

if (a[l=]1» { // o DO if (a[dL. 1 {// x 00O
printf("ad 100000 "); printf("al liooooao 12"y

} 3

00000 &0 || 020000001000 &0 |000000O0O00OCOO
OO0OOOOO0OO0O0O0O0O0OO0O0O0O0OO0O0™©=40600

obooooooooooooooobOobo0ooOoobobO0oobOOobbOOoDbOobOoo
gccO0O0O0-wallOOODOODOOOOOOOOOOOOOOOOODODOODODDOO

source.c:9:5: O00O: O ODODODODOCODODOODOODODOODOOOO
0000000000 O0OD00O [-Wparentheses]
if (a =1) {

O000000000O0Java000if00000 booleanl DO O00O0O0O0O0COOO
goooooo0oOoO0o0o0oO0O0oOoooUoUoooog

Pascal 0000000 a:=10000 a=10000000000000000O0O
oobooooooooooooooOooOoooOoOoOoboOoOoOobooOoOoOobooooon
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040 00000000 58

I4.3 goodoooooooogo

00000000000<x< 1000000000000 COOO0O0OOoO0O0ooocC
000000000 2000000000000M0<x000x<10000000000

00000000000000000000000D0D0 |0<=x & x<10|/0000020

DDDDDDDDDD’(®<=X) & (x<10) |0000000O0O0OOOOODOODODOO

~@ oooo]
[0 <= x < 10|00000000000000000D00DO0D0D00000

ooooooooooooooooooooooooooooooo

if @ <=x8&& x <1 { // o if 0 <=x< 1) { // x

printf("x0 1000000 "); printf("OO00OO0O0O'?2");
} }

JavaODOOOOOOOOOOOOOOOOPythonOOODOOOOOODOOOODO

¢ (0<=x)<10 000000 (®<=x) J000000450000000000int0000 1000
go0ooo0o0oo00e100000 k1000000000000 O000O0O0OOOOOOOO

J

O000O0x0O00O0O000O0O0O o000 100D000O0UOODODOObOOODODOO
goboboooooooooooboooobooboobooboooboooobOoboooboo

if (x%2==0) ] (0<=x)& (x<10) ) {...} // & 0O || O0O0OO
if (x%2==0 || (0 <=x) & x<10)) {...} // 0D0O00ODOOO0O

o0o0000moo0o000oooo0o0o0oooo0o0oooooo0o0o 2000
gobooobooobooooboodooboobooobooobbooooooooooaoo
ooooo0oooOoooooooooooooooooo
ooooo'!'o@mooooooooocobooooboOooOooOoboOoOoooOoboOOooOon
oooooooooOdOp 0o00O0oOOoOOOOO0OODOODOOOOOODOOOOOODOO
Oo0!@® <=x) & ...00000000000045000000000000000

if (1C 0 <=x) & x<10) ) {...} //0<=x<10 00O

00000 if00000000000000thenO0 elsed 00000000000
OoooOoOoOoOoOOoOOOOOOOODOOOtenOOOOOOOOODOOODOOOthen O
00000000000 000000000000 else0000O00O0O0O0OOODOO
O000O0000O0MEMO: 00000000000000000O00000O0O
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59 43 0000000000000

if ('(5fHF)) {
. \ BRIIRS ;

T g

a X b } else {

AL ;
la<=x| && | x<b | )

|4.3.l goboooboogno

goooboooooobOOooooobOOoOo0ooOobOObODUooOoOobODObObOOOoODOO
oo

(A& B) < (!A) || (!B
I(A || BD < (A && (IB)

goboooooooooooooooooooooooobooooobboobobooD
0000000000000 000000000000000 (De Morgan’s laws) 0 O O
gbooobooboo0ooooobOoobOo0bob0b0oo00oDO0Odx==0 && y==000
ooo00x!=0 || y!=00O0O0O0000O00OO

— 0000 o0oooog

O00000x>00000<x000000000000000000C0O000O0B0OO0
gobooooboobooobbooobooooooooooboooooDn

if (x>08&&y <0 ... if (0 <= x & x < 10)
// 00 [0O00O] OO // 0 [0O00O]1 O

oooobo booooooooOooO0O0OObOOO0OObOO0O0OoOoObOO0oObOO
ooboooboooooboomoooooboooooobooobooooboo
oobooooobooooooooooobooo0oooboboooobobOoooDo

o0 ocooooooboooobooobooooboboUobOOoOoOobboOoOooOboOooo
uobooobb<O<x=0000000O0000O000O0O000O0OO0O0

ggboooobooooooooooooooooboooobooooobooooon
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040 00000000 60

I4.4 f0000000

gobboooboooboobooobooooboboooooooooooooooobooboaoon
00000000000000000000000000O0000O0O0O0else0O0O00O0O
ooooooooooOoOOOOOOOOOOOOOOOOOOOOOO 100000
0000000000000 000UUUUOOObelse0DOOODOOODODODOOOO
goboooobooooboobooooboobooooobooboobooooOooobooOoOoooboooo

l441 ooooo

xdoooooooooooooooo

/* if-else */ // o /if 000 */ // x0O0O
if (x > 0) { if (x > 0) {
printf£("%d", x); printf£("%d", x);
} else { }
printf("%d", -x); if x<0) {// '(x>0) 00O
} printf("%d", -x);

}

e D00 ifelse 000000000 xD0000D000 —xO00O00O00O0OOOO
000000000200 printf) 0 else00000000000O0O0OOOOOO
00o00000ooo0oO000000o0O000@O0oOoooO0000 10000000
goboooooooooooboboooobobooooo

e J0000OMelse0000O 200 if0000000O00OODOOO 20000000
(0000000 printf)DO000O00O0DOOO0OO0O0O0O0ODOOODOOOOOO

gobooobooooooobooooboooobbooobboOooobooooo
(b) 2000 0000000000000 O000O0x=000000000000
O000o0O0000O000000000000000Mx=0000000000
0oo0ooooooooooooooooa

|4.4.2 gogoooooo

xDDDDI:II:II:IEEDDDDDDDDabS,if,else(X)DDDDDDDDDDDDDD
abs if if(x) 00000000000 0000000x=00000reurn0000O
O00000000Java0 000000000 O0COOOOOOCOOOOOOOOOO
ooooooooooooboOooooobooooobOoOo0oOob00d@Mreturn 00O
gobooobooooboobooomoooboboooooooooom
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61 44 if0000000

5
Q’i

O0000x=00000000000000002000000!1Gx>600000
jdooooooooooooooooooooooooOoOoOo0Java00oOoOooOoOonO
oooO0ooOocooOo0ooooooo0o0ooo0ooo0d0rreturn0000O0O
gooooooooooooooooooooooooo

int abs_if_else(int x) { // o int abs_if_if(int x) { // x OO
if (x > 0) { if (x > 0) {
return x; return x;
} else { }
return -x; if x<0) {// '(x>0000
} return -x;
} }

O00000000oo2000 00000 return -x; 000000000000
000000000000 00000000001000 000000 reurn0000
O000000000000000000 elsed00000000O00O00OOOOO

|4.4.3 goooooogoo

xOOOOoOOoOooooooooooo20000oooooooooooooooDooDO
o000 xOoO0Oo0o0o0ooOooooooooobooOooOo0oooOooooooobooOoooo

/* if-else */ // o /¥ if OO0 */ // xO0O
if (x < 0) { // x0000 if (x < 0) { // x0000
X = -X; // 0000 X = -X; // 0000
} else { // 0000000 }
X = X + 2; // 20000 if (x >= 0) { // 00000
} X = X + 2 // 200 00

}

OO0 ifelse0000000O000O0OO0O0OOOODOOOOCOOOOOOOOOOO
oo0o0oooO0o00oo200000000000000 fO0000O00O0OO00OOODOO
oooifoo0o0ooooooooooooo
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040 00000000

444 itoooooooo

0000000 a0000000000000000300000000000000

0030000000000000000000000O0O000O00O0000O

oo 600
oo o0ooooo

900
gooooo

1200
ooo

1500
(00oooon)

A)if0000000000000000
coobooooooooobooooomao
000 if00000000000000O0
oooooooooooobooboooooo
goboooooooboooooooboo
gobooooooooooooooobooo
0200000000000000000
ugbooooooooooo

@ ifoooo0o00o0o0ooooooog
ooooooooooo1l1ooooooo
OO0else0000000O0O0OO0OOOOOO
00if000oooooooooooo
ooooooooooomooooood
oooOo0f00000o0ooomoao
goooooobooooboooobobooo
oomoooobobooooooooooo
ubobooooooooooboooooon
goboooboooooooo

(C)oopoooooUoooooooooo
else if 0000000000 ODO0OO
0100000000000000000
ooooooooooooooooooo
Ooo0oooooooOoooooooi1so
goboooobobooobobooooboobobooo
goboooboboooboooooboobooo
goboooobbooobooooobooboooo
ugbooooooooooo
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/% (A) if000 */

<:a&&a<{

rintf£("O000");

if(&<=a&&a<){
printf("O0000OCOO");

/¥ (B) if0OoooO */
if (a < 15 {
if (@2 <= a) {
printf("O00O");
} else {
if (9 <= a) {
printf("O0O00OOO");
} else {
if (/6 <= &) {
printf("O00OOO");
}

/% () DDoOoo */

if Qs <= a) {
// 0000000000000

} else if (@2 <= a) {
printfC"OO0O");

} else if (|E| <= a) {
printfC("CO0O00O0OO");

} else if (ﬁ <= a) {
printf("'O00OCO0O");

}
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44 if0000000

— 0000 000oo0o00obooo

O0000if0else0 000000000000 O0O0OODOOOOOOOOOO
000ooo0o00oo 10000000000000000 ()0 1000000
000{0jy0000000000000000000C0O000O0O0O0O000O0O0
bcooooooooooobocOoOoOoOoOoboOoOoOoOobOoOoOoOoOoboOoOoOooOon
oo0oooOo0ooO0o0ooOo0oOo{jo0boo0o0ooO000o0oO000oo0
ooooooooooooooooooooooboooooo

/*0o0oooog */ /¥ printfQO 00 OCO0O0O... */
if (x < 0) if (x < 0)
x=-x; // 0 if00000O0 printf£("O000000O0O\Nn");
x =-x; // x if0000
printf£("O000%d\n", x); printf("O 000 %d\n", x);

0000000000 printf) 0000000000 O{ }000000OCOO
00000000o0oooO00000Ox = -x; 0000000000000
ooooooooooo?

// 0000o0DoDooood // 0000000ooo
if (x <0 {x=-x; %} // o if (x <0 x=-x; // o

00000ooo0o0o0oooo0ooooo‘c000ooOo00ooooooooon
oooboooobooooboooboobooooboobooooboOooobooooodg

O000O0COO0OOelseif00else0 0000 if00000000O0O0O0COO
0000000000000000%000000000000000elseifd0
0000000000000 0D000 if00else0000000O0O0OOOmMO
oooooooooooooooooo

“perl000000D000DOO0O0OOO0OOOOOOOOOODO
bPerl0 Ruby 00D DDODODOO0O0O0O0O0O0O0OODelsif000000000
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040 00000000 64

I45 goooooogo

+0 /00000 D D D 5 5 5 goooooooooooobooOoooooobobooono
<O >=00000 D D D oboooooooooOoooooboooOoOooooooboo
oo0ooooOoooOo0oooOoOoO0ooOoOoO0ooOoOoO0boobOOoO0booOoOoOoocCcoOoooon
000 int000100000000000000000000O0000 Imt000000

double x 2.5, y = 3.6; double x 2.5, y = 3.6;
double c = x +y;// 0DO0O0OOOO int c=x<y;// 0000000

oobooobooobooooboobooboobobo=0<000000000DOC0OODOOOO
O0o0ooooooooooooOOoOOoCocbob0O000dbde=(x<y);00000000
gobooobobooooboooooboobooooobooooobooo

0000000000000 20000000000000000000000000O

00000000 imt0000000000000O0O00O000O0

/+ 0O0o0ooOg */

if (x > 0) {
printf("x0 0 0 O \n");
}

/00000000 */
int ¢ = (x > 0);
if (o) {

printf("x0 00 O \n");
}

oooooooopooopoopoooo
O0000Oreturn000000O00O0DOOCO
O000o0o0o0oOoOoOoOoOoDoDOOoOOoOOoOOO
00000O0oO0Ogg isplus() O return
goooooooooooooooooo
oooooooo

Ogoooobooobooboooooooa
0000000 isiinrange() OO OO
oooooooo

int is_plus(double x) {
return (x > 0);

} ’//

if (is_plus(x)) { // (x>0) O O O
printf("x0 0 0 O \n");

}

int is_in_range(int a) {
return (0 <= a && a < 10);
}

0000000000000000#0000000000000000000000
0000000000000000000000000000000000000000
000000000is+000)0 has+0000)0has+(00)000000000
00000000000000000 <ctype.h>0 isalpha() 00*00000000
0000045200

“ 000000000000 0000000000000000000000000000000000
go0oooooOoooooOoooooo
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45 000000000

5 FALSE(=0)

E TRUE(=1),2,3,...

l451 oooooo

g
]
O
O
0
O
]
g

—

goboooooooooooooooo

#define FALSE 0

000000000000000000  g4efine TRUE 1

gobodooboooobooooooo

000000000000000000  3nt is pluszcint o {
0000000100000000000 if x>0 {// 0000000
O00000*000TRUECOOOOO printf("000\n");

return TRUE;
0000000000000 0 00 FALSED }
00000000 0000000000 return FALSE;
O0MO00000000000m }

0000000000 intO

cO0O0d0opo0oooO0oUoOoD intOO00OO0O0OO0ODODOOOODOODOOOO
0000000 CcOoOoOooOocyooo20000000 boolDOODOODOO
trued false0OOOOO0O0O0O0O0O0O0O0O0O0O0O0O C++00 bool O0OJava
0000 boolean D000 O000O00O0O0OCOOOOOOOOOOOOOOO

0000 boolODOOOOODOOOODOIntO0OOOOOOOOOOODOOOO
0000000000000000 <stdbool.h> 00000000000 ture
false0O0OO0OO0OOCOOO0OOO0O0O=C1100000000O0000O0O0O
oobooooooooboooooooooooooboooobooooOobOoOooDob

00000000 boolDDODOOO int00D0O0O0O0O0D0ODOOOO0O0iIntODODO
000000 1000 00000 0oooooooooooooooooooo
57000000C00000C0O00O0O0CO0O0O0OCOOOOOOOOOOOOO
JaaOOOOOOOODOOOOOOOOOOOOOOOOOOD

*(C990000000000000000000000N0N0N0N0N000000000000000000O
0 #define0 00000000000 000 (enum) 00000000000
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452 itooooooo

0000000000000000000000000000000000000000
if000000000000000000 TRUED FALSEOOOOOODO0000
0000000000000000000000000MO00000 int000000
OOOOTRUEOOOOOOOOOO0O0ODOODDOint 00 TRUE(=1), FALSE(=0) O
0000000000000000000000000000000000000000
O00DO00O0OO0OTRUEOOOOOOOOOOOOOOOONOOOONONOOOOOONoo
0000000000 00000000 ' 00000000000000000000

if (isalpha(c)) { // o OO0ODOO if (isalpha(c) == TRUE) { // x
printf£f("O0000O\n"); printf£("O000O\n");

} }//+000cO0O00O00OOOO
if (! isalpha(c)) { // o OODOO if (isalpha(c) == FALSE) { // O
printf("O0000O00O\n"); printf("O0000O00O\n");

} }//+ 00000000000

<ctype.h>0rC8000 isO0000000O0DO0OO0OOOOOO 10000000
00000Y000000000000410000000000

oo0ooO0o 41 O0ooOoOoooooo

#include <stdio.h>

1

2 #include <ctype.h>

3

4 /4 000000COCOCOOO */

5 void print_true_func(int c) {

6 if (isalnum(c)) { printf("isalnum(’%c’) ", c); } // 00000

7 if (isalpha(c)) { printf("isalpha(’%c’) ", c); } // OO

8 if (islower(c)) { printf("islower(’%c’) ", c); } // D OO OO0
9 if (isupper(c)) { printf("isupper(’%c’) ", c); } // 000000
10 if (isdigit(c)) { printf("isdigit(’%c’) ", c); } // OO

11 if (isspace(c)) { printf("isspace(’%c’) ", c); } // 00O O00OO
12 printf("\n");

13 }

14

15 int main(void) { // 0000000000

16 print_true_func(’A’); // isalnum(’A’) isalpha(’A’) isupper(’A’)
17 print_true_func(’z’); // isalnum(’z’) isalpha(’z’) islower(’z’)
18 print_true_func(’0’); // isalnum(’0’) isdigit(’0’)

19 print_true_func(’ ’); // isspace(’ ’)

20 }

*FALSEODOOOOOFLASEOOD 10000000000 00000000000000000
“000000000000000000000000000000000000
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45 000000000

X == /y o ¢ ‘
" (x==0)==TRUE \\\:’:// X

((x==0)==TRUE ) == TRUE

O0o0oboO0oo0 4200000000000 0000000000000 rOQOOO
(x,yy O0OODOO000 isincircle(r, x, y)OOOOO TRUEOOOOOOOOO
oo if000000oo0o0ooooooo

1
2
3
4
5
6
7
8
9

11

oooooo42 oooooo

#include <stdio.h>

J0000r00000O G,y ODOOODOODOQOOTRUED
0000FALSEQD OO */
int is_in_circle(double r, double x, double y) {

s s

return (x * X +y *y<=r * r);

/* 000
ooo

}

void print_is_in_circle(double r, double x, double y) {
printf("O00000000O0O0O %9 OO0O0OOC%g,%)0", r, x, y);
if (is_in_circle(r,x,y)) {
printf£("O0\n");
} else {
printf("O00O\n");

}

int main(void) {
print_is_in_circle(1.4143, 1.0, 1.0); // OO
print_is_in_circle(1.4142, 1.0, 1.0); // 00O 0OO0O
return 0;

gobooooooboooooboooooo

TRUEOO1O0O0O0O0O0O0O0O0O0O000O0O0MM2000000000000000
O00000020000000000000 TRUECOOOOOOOOOOOO

cOo0oooOoOoooooooooOo0o0oooooO0oooooooo/10000
O000if0000000000ooo00 00000 o0o0ooooooooo
oo20000000 GMO0OO0O00OO0OOOOOOO
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I4.6 goodooooooouoooooooon

O0mn(z000000m0OA0000000000000000O0

0000000O0OmO 0000000 0000000000000C000000Rr=0
O000O0O00oO0O00o0O00b00z2600000000OOO0OGOOO RO OO
goooo0o0o0o0o0o0o0o0oooOoUoLUUoULoUOogOU 20O ooo

/* if00ooo */ /¥ 004g */
if (n '=0) { if (n '=0 & m % n == 0) { // OK
if (m %n==0) { // OK printf("0000\n");
printf("O000O\n"); }

3

3

000 i#f0000000000000000O00000000R=000002000 if
poooocooopoOoOoooo obobobOoOoOOoOOOOOUOOOOOOOOOODO
goboooooboooooooooooboooobooooooooooOooooboOoooobOoo
goboood
cO00ooO0o0oooo0oooooooo0ooo0ooo0ooooooooonon
0000000000000 (short-circuit evaluation) 000000000000 OOO
oooooooo

A&B ADO0OODODOOBOOOOOOOOOOOOOOOOOOOOOOOOODO
AOD0O00O0OOBOOOOOOOOOOOOOOOOOOOOOOOOOO
A|lBAOOOOOOCOBOOOOOOOOOOOOOOOOOOOOOOOOOO
A0000000BOOOOO0O0O0O0000000000000000O0O0O0O0

goo0oooo0oOO0O0OOO0OOO0DOOO0OOO0O0O0OO00000000 430
oooooooooo

(A) printmultinestQ 0 if 000000000 OOOOOOOODOOOOOOO
gobooobooobobooooboobooooooobooooobooooboooon
ooooooooOooooooooOooOoOooOoOoboOoOooOoooOoboOoOomoon
0000000000 f00000000000O elsed 0000000000
OO0 thenOOelse0 000000000000 OOOMO

B) printmulti andQ O n 0000 200000000000000000000O
gooboooobooooooooooooooooOooOoOooooOooboooooon
goooooooobobooooobooobooboooooooOooobooooooo

goboooooooobooooooboooobobooboooooOoboOooooboboOoobooboooon
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46 00000000000O00O0O0O00O0O0O

FALSE 2& B < FALSE
TRUE & B ¢ B
TRUE || B ¢ TRUE
FALSE || B © B

oooo0oooooooooo &0 |OooOooooooooobooooooobooo
000000000000 oo0o000ooo0o00ooooif000nn &0 &OO0O
Ol0|/0000000000000000000000

1
2
3
4
5
6
7
8
9

11

oooooo43 if0000000000000

#include <stdio.h>

void print_multi_nest(int m, int n) { // (A) if 0O OO

3

if (n '= 0) {
if (m % n == 0) {
printf("%d 0O %d OO 00O O\n", m, n);
}
}else { //n==0 000
if m==0) {//000000600
printf("%d 0O %d OO 0OOO\n", m, n);
}

void print_multi_and(int m, int n) { // (B) O OO

int

if (n '=0 & m % n == 0) {
printf("%d O %d OO O OO\n", m, n);
}
if (m==0&&m==0) { // 00000600
printf("%d O %d OO O OO\n", m, n);
}

main(void) {

print_multi_nest(10, 5); print_multi_and(10, 5);
print_multi_nest(2, 3); print_multi_and(2, 3);

print_multi_nest(7, 0); print_multi_and(7, 0);

print_multi_nest(0®, 0); print_multi_and(0®, 0);

return 0;
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040 00000000

— 0000 0o0ooooooog

gboobooodooboobooobooooooboboobOoboboboooboOobo
gbooobooodooboboooobooocoooboboooobobobooobOobo
goboooobooooooooood

0000000 absl0O0O0OO0OO0OO0OO0O0O0O0O0DOOO{OOOO0O0O0O0ODODOO
0000000000000 K&R[2]3]00Java0000000O00O0O0OOO
gboooooooooboooobooooobooboobooobobobOoDbOobo
gobobooooooooooooooboooobooobooobooboooooo
gobobooooobocooobooboooobobooooobooooboboooon

abs2) 00 000{0000000000000000000000000000
gbooobouoodoobooboooboooooobobooooboboooOoboOobo
gobooooboooooooooboobooooboOooobooooooaoo

int absl@int x) [{| // {ODO0ODO int abs2(int x) // {000
if (x < 0) ff ﬂ
return -x; if (x < 0)
3 else I
return x; return -x;
il
else
i
000 abs3() O Oabsl(),abs2() 0 O O return x;
ooooooooooooOooooo El

ooooooooooooooonoo

D0000000000000000  Jne abs3(int x) // x 0000 O
00000000000000000

0000D0000000000000 f(X<m;
00000000000000000 % = x;
0oooo }

return x;

gooboooooboooooooood }

ooooooooogoo
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71 47 0000

|4.7 0oo0Q

O00000000000main) 000000000000

1.[100000000xr4.100]
gooooooooo 1o 1000000000200 000000000010% O
gooooi1g9000D00DOoDOonoOonDon
e int total_charge(int n)IZIIZInDDDDDDIZIEIEIEIEIEIEIEIEI
0000000 if0000d00return 00000000000 x44.200
2.200000000x4.200]
00000oooooeOoOoOoOoOoOoO 100000
JoodooooooDO 100000 ooooooooo
0000000« 00000 nOO0D0OOOOOOODOO
Oae>0,n>0000000000000Oif0O elsed0OO
00000000000 10000000000000 OO0D?2000000
podoboboooobbodoobuoouobboobobooa
3.[00000x41.1004200]
Oyl OODDNXO0O0MYOOmMOOOooOOoOooOo
4000000000000if0 else00 300000 Fm
0MXO00MyoOOooOoooooDooDooooooooo v E
Joooooooooooifooooooooooon?2
goooooooo
4, [00000r4.1.10044400]
44400 (C)0000000O0O0elseif0000000O0OO0OOOOOOOOOO
00o000oO0o00oo0o0U0oo0oU00ooO0o0o0ooOoOooooOoUbooOoO
e void print position(int ) D00 0OO00OODOO a0OD0OO0OCOOO
0oMoooDboo@oooooooboooobooooooooog
main() 0 5,6,8,9,11,12,14, 15000000000 M 7200000000
5. 000000045200 000000 4.20] A\
300000 a,b,c(>0)00000Ma<b+cO0D0 \D
b<c+aU0O c<a+b0000000O00OODOOODO
JdoDodoooooooooooooooon ifod
joooooooooog a,b,e>00000000 Q
e int exist_triangle(double a, double b, double c)OO300000
a,b,c000000000000D0OC TRUEDOODOOODO FALSEOOOO

o

Ooom?000000

c
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040 00000000 72

— 0000 oogog

6. [000] ooog
x0000000000000000 4 0ODODOD0O0D0
O000000main) 00000000 16000 4 O
000000000000000000 5 00000000
e void print_coins(int x) O O 50000 10

000 x00000000000 S
cooooo 5000 1 O
-x0 100090000100 wooo 40
00000D0O000000On 00 5 500066 E
0oOoOooooooo 100000 1 O
-0000Ooo0 50000100
400 0O0OOODOOO
0050001000400 100000 4 0O
-00000000o0oog 5000 1 O
- 0000000000000 oo 4o
poooog 50 DO ODDOO0OO
- 00000000000 se00 00 10
0oooo

e0O0OOOOCOOCOOOOOOOOOOOOOOUUOOUOOOOO

e JO0OOU0DOOOODOOOOxODDOODOOODODOOD xOODOOOO
000o0o000ooo0oooooo400000000000000

e JI000DDDOOODOODO4000000DO0O00DOOOOOOOODOODOO

00000000000000000000C00000000000 (boundary
value analysis) 0 0 00 O000000O0OOOOOCOCOO0O0O0O00000O0OO
0000000000000 0000ooooooooooooDifoooooo
gobooooooooooboooobooooboooooboOooooooo

000 4.0000000060090012001500000 100000000
gobooooo

6.00000000049%000S50000000000000000000000
odoooooooooooooooooooooooooooooo
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050

Juoogdood

goooooooooooooooooooOobOoOobOoOooboooobooOoboooboooo
goboboooooooobooooooooOoOoOoOoOo0oOoOoOOoOobOOoOoOobOboOODo

gobobooooooobooooooOoooOobOOoOoOoOOoOoboOoOoOoOobooOoOoooooo
goboooooooboooobooooooOo0ooooOoO0oooooooo0oobooOoOoon
ooooooooooao

ooobooooooooooooboOoooboOooboOoOooboboOooOoOoooOoooo
gboooooobooboobooooooboobooobooooooooboooooooDbooD
goboboooooooooobooooboooo

ooooo

e for OO OwhileO OO
e JOODODO

e OO0

e JOOOODOOODO
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050 000000000 74

I5.1 while OO O O0OO0O0O

000000000000000000000whileOOOOOOOO0O0OOOO

/00 %/ /=00 %/
while (0 O O) { while (x < 10) {
o; printf("%d\n", x);

X++;

if000000000while00000000000000000 {}000000if0

00000000000000000 100000000000whileDOO0OO0OO0O0OO
0000000000000000000000000000000000000000
(loop) 00O DODOOOD

000o0o00S.1 whileO 2000000

#include <stdio.h>

1

2

3 int main(void) {

4 int i = 1;

5 while (i < 100) {
6 printf("%d ", i);
; izi* o2 ol (ooo

8 }

9 printf("\n0 000 0i0 0O O %dO O \n", i);
10 return 0;

1}

while 000000000000 S5.100200000000000000

oooooosiooood

1248 16 32 64
oooooioooi12800

5000 whileOOOOOOOO0OOO068000000000000 S0000000
00000o0o000oo000oo0o0900oUoooooooo0oiooooooon
000004000 100000007000000000020000000whileO
ooo0 1o00000000000068000000000000O0O0O0OOOOO
0090000000010 1280000000000000000000060000
oobooooboooobooooooooooboo
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5.1 whileODOOOOOOOO

9 52 V-

TrAE ATvaN0) EBRW

. e
8284  EfTR

& | 1208 EF

BEET0

JOEA KI4-NUR FIUDRE R9-+roT 1—%&7&1

1-7-%&

CPU AEY (777.. UACOERET (o]
00 7K E3
00 0K E
3] v

GRIDETE)

0s.1

Oo0OxOOoooooooobooooao
Jddddoooouooooooooooo
52000000000 min_square() 0 0O

Windows 000000000

000000 s2 xO0oooooooo
00O while 0 O

int min_square(int x) {

1
0xO0O00O0OOk=1,23,...0000 2 int k = 1;

3 while (k*k <= x) {
K O0xO0O0ODOOOxOO0OOOOO ) Kot:
00D0000000D0D000 A 000 5 }
ooo s X return k*k;

—

gobooooooooooo

gboooboooocobooOoooooboooboooboobOobooOooOobOOobOoOoDo
gboooooboboooboobooooboooobooboooooboOooooOboOoooooo
0o0000ooO0o0oO0oooOooS00O0O0OO0O0nooo0O0n0nn CygwinO Linux

00000000 (Cr{Clo(Crpo0000(Clo 000000 Visual C++ O

ooo0ooooo0ooooOo0oO0ooO0oOooOoOoGUIODOOoOOoO0ooOOon0on

gooooobobooooobooooobooboobOobobobDobooboooboo
Cygwin 00O Windows 00000000000 510 UnixO0O0O kill OO
000 ttp 0000000000 OOOOOOODOO

Cygwin 0OO0OO0OOO +DDDDDDDDDDDDDDDDDDDD
0000000000000 000O0000O0OWindowsOOOOOOOOODO
0000000000000 00gecO0O00O0OOODOODevice or resource busyld
IZIIZIIZIIZIIZIIZIIZIIZIIZIIZIIZIfgIZIIZIIZIIZIIZIIZIIZIIZIDDDDDDDD+DDDD
000000 s51 0000000000000 aexeOOOOOOOOO

20
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050 000000000

76

|511 coooo

Oo0ooooooooooo1ooon
goooooooobooooooboo
while 00 000000O0000O00O0OO

int i = 0;
while (i < 10) {
O0o;
it+;

O0ibo00000ooo0o0o00oon 3
00 o0o0oooo100000D0 1000
0000000000o0oo0000oo0o000ioooooooooooo0 100000
ooooooOooO00i01000000000000000 10 100000000000
ooo010000000000000000O0OCO0O0O0i00000000O0C0O0O0O0O0
0000000000000 000UUUUUUdd (oopvariabley 00O OOOO

I5.2 for000O00ODOOO

goooooi1ogoooooooooag
000000000000 for0OOOO
Oo00ooooooo30ooooooo 3
gobooocooboocoooboocoooboooo
for0000000000000O0whileOOOOOO0OO0OO0O0O0D0O0O0O0O0OforO00 ()
000030000000000000000000O000O0O0O0200;0000000
ooooooooooo

for (int i=0; i<10; i++) {
O0o;

oo00oads;
for (D0D0OO; ODDOO; ODO0O) { while (O O 0O) {
(N 0
00o0o;
} }

521 foro whileooooo

forO whileOOOOOOOO0O0O0O0O0O00O0O0O0O00O0O0O0O0O0O0OO0OOOOOOO
0000000000000 00000000*000000000000000000
0200000000000

for0000000000000O0O0O0ODOOOOO0OO0O0O0O0O0O0O00O0O0O01000
ooooooooooooOOOOOOOOOOOOOOOOOOOO 3000000

1 1000000000 0while 0000000000000 0000000 6210000000000
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77 52 forO000O0000OO

BE B

0000000000000000000000000000000000000000
O for (i=0; j<10; k++) 00000000000000000000000000

while 1000000000000000000000000000000000000
0000000000 300000000000000000000000000000
0000000000000000000000 for0000000

while 100000000000000000000000000000000000
0000000000000000000000000000000000

000000000000000000000000000000000000000
0000000000000 4,4,k0000000000000000 10 10000
00000000000

— 0000 0000000000

O000++x;000000x++;000

// 0000 // 0000
0000 1000000000000 s P
000000000000000000 0 $
u] a . — .
0o0O00OO0O00000000OOO 2 y=x
Yy = Xj; Heisis

oooooooooo

oo0ocCcO0oO0oOoO0o0o0oooooooooooo0oooooooo20000
02000000000000000000000000000000C0O0O0
ogboooooboooobbooooboobooobooboooobooooobooo

int x = 0; /¥ 0000o0o0a */
int y = (++x) - (++X); // x 1-2(=-1) 0 OO 2-1(=1)
printf("%d:%d", ++x, ++x); // x "3:4" ooo "4:3"

‘¢0j00o00O000O0D0O0OO0bDOO0ObOO0ObOO0OObOO0OO0O0O00O0O0o0O00
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050 000000000 78

I5.3 goooooaod

gobooobobooobooboooobooooooooooo

|531 ooooo

100 n000000O0COCOOOOOOCOCOOOODOOOOOOOO0O0S30300
ooboooobooooboooo

000o0ooonDs3 Ooooooo

1 void print_even(int n) { // (A)

2 for (int i=1; i<=n; i++) { // 0O OO0OOODO

3 if (A1 %2 ==20) { // 000000ad

4 printf("%d ", 1i);

5 }

6 }

7}

8

9 void print_even2(int n) { // (B)

10 for (int i=2; i<=n; i+=2) { // 20000000000
11 printf("%d ", 1i);

12 }

13}

14

15 void print_even3(int n) { // (©

16 for (int i=1; 2*i<=n; i++) { // 2*%i 00O O0OO0OO
17 printf("%d ", 2*i); // 000 2%i

18 }

19 }

(A) printeven) D00n0000000000D0O00O0O0O0OO0O0OOOOOO

B) printeven2) 00 0000000000000 O0O0O0D0OO0O0OOOOO 2000
0002000000000000000000000O0n0000000O0O00O
gobooobooooooo

(C) printeven3) 000 0000000000000 O0OOOOOiIO0OOOO 2%0
000000000 i000002*s0000000000002% 000000
Ooo0o00ooO0oooooo0 20000000
gobboooboooboboooboooooobooooboooboooooooooo
o0ooooooooooooooooooooooo
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79 53 00000000

12345106
OK OK OK

2 4 6
+2 +2

1 2 3
2 4 6

,-I@DDEIEII

00 printevenbad) 0000000000000 O0ODOOO for0O000O0O10O
Om1)O0O0O @e-)OoOOOOoOOoOoOooOoo0ooooocoooO000000
000000i0000oo0o000ooo0ooooo0oooooo00ooon (n-1)0O
ooooogo

void print_even_bad(int n) { // 00000
for (int i=1; i<=n-1; i++) { // D00 O0O0O0OOOOOOOOO
if (A %2 ==1) { // 0000
i++; // 1000(C!)

}
printf("%d ", i);

}

O000O0for 000000000000 0O0O0O0O0O0ODOO0O0O0OOO00B0O0O0
ooooooooooooooooooood

gcooooooooOo0o0oOoOoOoOoOoUUoOoUooooooooooooooo

— 0000 000000

oobooobooooobooboboooooooboooOobOooooooDbOobobOoo
oo oo
oooboooobooooboboooobooboooo

oobooooboooooOobobooobooobooOoOoOobOo0oOoOoOoOobOboOooDo
oboobooocooboooooooboobooooboboOoobOooOobobobOoDbOoboOo
ooooocoooboooooon
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532 oooooo

OO0n00000O0O0OOCOOO0OOnOO0O0COO100n00000000ONnO
ooooooooooolooooon0O0OOOOOOOOOOODOOOOOOOOO
oooooooooboboooobooooooooobooboooo ,2,3,...0000000
000000D000%000000000000000000 fr0000D0O000OO
oo0o0obi0o0o0oboo0o0oooOo0o0oOoO0O0Oo0O0O0O0b0O0O0O00000n

ooo0ooos4 0O0ooo

1 #include <stdio.h>

2

3 [int n_divisor(int n) {

4 int count = 0; // 0000000do
5 for (int i=1; i<=n; i++) {{// 00 O0DO0OO

6 if (n %1 == 0) { // 000000

7 count = count + 1; // 0001000 O count++0 0O OO
8 I

9 I

10 return count; // 00000000
ng |

12

13 void print_n_divisor(int n) {

14 printf("%d0 000 %d0 0 0O 0O O \n", n, n_divisor(n));
15 }

16

17 int main(void) {

18 print_n_divisor(7); // 20 (1,7)

19 print_n_divisor(15); // 40 (1,3,5,15)

20 return 0;

21 }

000000 S5400000000000000 count000000400000000B000
0o0o0oooOoOooooodUiOoOOOODOOOOS 900000000 OnOODOO
000i000000000600Mcount01 0000007000 0000000O0
olooomooo0o0ooo0ooo0o0ooooooooooooooo

200000 .=2935¢...00 (a+ )b+ 1)c+1)...000000000000000000000O
goooooooooooooo
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81 53 00000000

count=0 <0
count ++ ++
count ++ ++
count=>2 | |

gooooos400000

r0o0o0oz200000
150000400000

000000700 000000 10700000000002000000000A0
150 1,3,5,150000040000

000 ndivisorODOOO n_ 00000000000 numberof 000000 O0O0O
00000O0Odivisor 000000000 0000000000O0O0O0O0O0O0O00*0

ooooo0 5404000 count00000O00OC0OCOOOOODOOOOODO
goooooooooooooooooooooo ()oooooooooooo
gobooboooooooOoobooooooboobooooboooooooboobboODo
gbooooboooooboo0ooooooobooobooOooobooO0oobooOooDo

gooboooocooboobooboboooobooboobooooooboboooboo
gboooooboooobbooobooobooooooooo

— U000 o00oooooooag

gobooo s40000000000000000000000000000O
000000005000 for0000O0O0OOOOOS0O0O0O0O0O0O0O0O0GDGDO
gooOoooooe80000OOO0OD4000000000000O0OOOO
goooooooenUn f0000O0O0O0OO0NONO8OOODOOOOONONOOO
00400000000000000000000O000O0O0O0O000O0O0O00
goboooboooboooboooooboobooo

000
S O000000 numberof + 0000000000000 O0OONOOOOOOD n+000000000
ooo
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|5.3.3 ggooooo
goboooobooooboooobooboooobooboOooobobOoooDo

ooooooss oooo

#include <stdio.h>

1
2

3 int sum_divisor(int n) {

4 int sum = 0;

5 for (int i=1; i<=n; i++) {
6 if (n%1i==20) {

7 sum = sum + i;

8 printf("i=%d, sum=%d\n", i, sum); // 00O OO OO0
9

}
10 }
11 return sum;
12 }
13
14 void print_sum_divisor(int n) {
15 printf("%d0 0 00 OO %dO O \n", n, sum_divisor(n));
16 }
17
18 int main(void) {
19 print_sum_divisor(7); // 8 (1,7)
20 print_sum_divisor(15); // 24 (1,3,5,15)
21 return 0;
2 }

000000 55000000000 5400000000000000count000O0O
0000000000000 00 s mOODODODODOO4000000000000O0OO
000 0000000000000 00000sumO000000000000070003

oooooossooooo

1
N e
(7]
=
=
U

T T = P AN I A
Il

Il
OF v wrk
(7]
f=1
=
Il
o

vl
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0

— 0000 o00oooooo

53 00000000
sum=0 <0
sum+=1 +1
sum +=7 +7
sum =8

0000o0moo20000000000000000000000OD008000O
0000000000000 0000000000000000100000000 sum
goooboooobooboooooooobooboodssmbooooogoooooon
goooooooooooooooooooooOoooLooLUooOOooLoLoLooo

ooood

000000 S508000000000000000000000O0O0 (debug
write) 00 0000000000000 000O0O0O0O0O00O0O0O0O0O0O0000
ooooobooobodooboooboooooobooooboOoooobooOooooDo
Oo0o0oooo0ooo0o0oooO0o0ooOoOoO0oo“co0o0boonn

ooooooooOoooooOoOooobooO0oOoooboOoOoooooboOoOooon
gooooooooO0o0o0o00o0o0o0oUUUUUoUOoooOoOoooOo

oooooooooo:-000=0,000=000000000000000DO0
oboboooooooobooboooooobooooooobOoOooobooOoboobooon
000000000000000CY000oo00oooo0ng _func._ 00O
ooboooobooooboooboooobooobooboboOoooboOoooboboOoono

printf("%s: i=%d, j=%d\n", __func__, i, j);

‘000000000o0oooooooog (printdebug) 0000000

MEMO: _FILE __LINE 0000
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|5.3.4 0000 30000pooooogo

000000000000002000000000000000000000000O
0300000000000000000000O00000O0O0O00O0O0O0 300000
goboooboboooboooobobooooboooooooboooonoo

0000 x000000000000000000 {a,)00000000

ar=1, a,=+Vx-a, (n=2,3,4,...)

00000ae.0 vx0000000000000000 0000000000000
b OOoobobooobbooobooooboooooooooooobooooo

00000 CcCO0oooopooooooooooosen 3000000000000
0000000 <math.h>0 sqrtQ 000000

(A) cbrt4) 0000000 000000000000 COOO
000000030 400000000000004000000000001
O00a300000000000000000000000O0O0O0O0O0O0O0O00
000000000000 100000000000000000

B) cbrtlOO) 0000000 DOO0OODDOOOOODOODOOOOODOOOOODOOO
gooo0o0o0o0opoOoOoOoOopoOooOoOoOoDUUOOOO1booobobboo
gobooooooooobooooooobobootbae, 00000 aqo0OO0O0OO
0000000000000 000000000 for000000OOO

(C) cbrtepsO D00 O0O0O0O0O0O0O0DODOOODODOOOOOOOOOO300000O0O
oooooooOoOoOO0OO0O0OO0O0O0O0O0O0O0O0O0O0O0O0O000 30000 x00
oo0oooo0o0boo0o0oO0o00oo0o00ooboOo0O0ooOo00o0o0o00 300
000000*“000000000000 xOOD0D00000000oooooo
goboooboooboooobooobooooooooooooooboooooo
0000000000000 whileOODOOODOO0O®023000 whileOOOODO
fabsQ OODOO0OO0OO0O0O0O0O0O0O0O0O0O0 <wmath.h>0000000000200
00000000000 EPSOO0O0O0OO0O0O00O0O0O0O00000O0 a0 300
x00000000000000000000 |¢*-x>EPSO00000000O00

0000000 «wmath.h>0000 30000 cbrtQO0O0O0O0O0O0ODOOOOO
8§00 3000000000 00000O0200000000000000000000
oooooooooo

“000000000000000000000000000000000000000000000
S 00000000000000000000000000000000000000000000000
gooooooooooooDn
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85 53 00000000

012345 10

000000 se6 30000000000

#include <stdio.h>

#include <math.h>
// 0000000000 [MR]IODOOODOOOOO
double cbrt4(double x) { // (A) // x0000000
double = 1.0; // [1]

double a2 = sqrt(sqrt(x * [a1)); // [x J[MRI[O1CV 1[V ]
double 43 = sqrt(sqrt(x * a2)); // [x J[MRI[OILYV 1[V ]
double a4 = sqrt(sqrt(x * 43)); // [x J[MRI[OI[YV 1V ]
return g;

0} // 000000al,a2,a3,a40 00000000

© 0 NN R W N =

12 double cbrtl0®(double x) { // (B) // x0000000

13 double a = 1.0; // 0O O al // [1]

14 for (int i=2; i<=10; i++) {

15 a = sqrt(sqrt(x * a)); // [x JIMRILOILY 1LV ]
16 }

17 return a;

18 }

20 #define EPS 0.001 // 0000
21 double cbrt_eps(double x) { // (O

22 double a = 1.0;

23 while (fabs(a*a*a - x) > EPS) { // a0300x000000000
24 a = sqrt(sqrt(x * a));

25 }

26 return a;

27 }

29 int main(void) {

30 double x = 8.0;

31 printf("cbrt=%f, cbrt4=%f, cbrtl®0=%f, cbrt_eps=%f\n",
32 cbrt(x), cbrt4(x), cbrtl®(x), cbrt_eps(x));
33 return 0;

34}

oooooosennoon
cbrt=2.000000, cbrt4=1.978456, cbrtl0=1.999995, cbrt_eps=1.999979
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50 000000000

86

— 0000 0000000000000 000b0000O000D0OO

gobooooooooobooooobooooooboOobboOoobooOoOooOooOooOoOooo
gbooobooodoboobooooobooooboboooobOoboOobOobo
gbooobooodobooobooboooooboooobooooobooooooobo
O0000000000000000 5.60 cbrt4Q 0000000000000

ooooooooOooobooOoOooooOoOoOooOoboOoOoOoooOoboOoOoOooOooOnoO
gbooooooobooobobooooooboobooboboobooobooDbobo
gbooobooooobooooboooooobobooboooobobboooDbOobo
O0000O0O0OODOOOOOOOOOOOOchrtepsOOIOOOOOOOOOO
goboooooa

ooooooooooooooooooooOobOOOOOOOCOOm™mObOOoOooo
goboooboooboooooobooooobobooobooooboooboooo
oooooooo

— 000000000 vs. 10000

o0000O0O0OO0ODOODOODODOOODOOOOOODOO00ODOOOOOOOOg
0000 zeroorigin 000 zero-based D0 0000000000001 0000
10000 (one-based) DO OO OO

oo0o0ooo0ol1oo020000100000000000000000COOO
ooo008000 0000000000000 OOOO0OO00OOOOO0O0MOO
0oooooooooooooooooooono

oo0oo0oO0O0ooO0o0oOoO0ooOo0OoOoOO0OooOOOboOOoOooO11000
gboooooobooOoooboooooobobooboooooboobobOoDbOobo
oobooooooo

86



87 54 00000000000

l—‘—\

0,12..9 <10
1,2,..,9,10 <10
S

I5.4 gooooooooon

0000000000000 0000000000O000O000OOO00O0O0OO0

for (i=0; i<10; i++) { /* 100 */ } // o
for (i=0; i<=9; i++) { /* 180 */ } // x
for (i=1; i<=10; i++) { /* 100 */ } // o
for (i=1; i<11; di++) { /* 100 */ } // x

xJOooooooooooooooooooooooooboo 1o0o0obobobo0ooo
oooooOoooooooo1oo0ooo0ooo0oooooooooooooooo
goooooo
gomiocooooO0oooooooOoO0o0oooooooo0o0ooooooo00o0o0n
oo0O00oO0o0o0oo0o20000000000000

e (0~9) OODODOOODODOODOOOOOO <COODODOODOO
e (1~10)000000 1000000000 <=

oooooooo m+h)oooooooooooOooooOoObOOoobOoooobboo
ooo00ooo0 m+HOOOOOOO0O0O00O0On0 =000000000000000
ooo0ooo0o0ooo0om+HOoOO0O00O0O00oo0o0o

for (i=0; i<n+l; i++) { /* (m+1)O */ } // o
for (i=0; i<=n; i++) { /* (m+1DO */ } // %
for (i=1; i<=n+1; i++) { /* (m+1)O */ } // o

OEIEIEIEIEIDUOUDDDDDEIEIIDDDDDDJluEIEIEIEIEIDDDDDDDDDDDD
ooo0o0o0o0ooooOo0o0O0ooOoO0o0o0O0oooOoOoo0bOOoOoOOOoOoOoboooOO
ooo0ooooOoooo010000000000
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Is.s oooo

88

1.

[O00000000S100]
7400000000005106000700000000000000000
00000O00ooO0|TopO: 00000000 oooo

.[0000000000oD00es3100]

376 00000000020000 376°=14137600 30000000000
000000030000000000000000000000

.[00000000000000=S.3100]

oo oo
100 50000000000300000000000000003000000
o o o oo oo oo -
0000003691213 15...30 31..0000000000@20000
O0e00OO0COCOCOCOCOOOOOOOOOLOOLOUOOIM4200

.[00000000¢S.3.300]

O0o0o0oooooooooooooooon
e int sum(int n) 0 nO0O00O00OO0OOOODOOO
e int sumodd(int n) D nO000OO00OOOOOODOOOO

.[00000000x83000000005.3400]

850000000000 560 cbrtl0) O cbreps) DO DDOOOOOOODO
0000000000000 00cbrteps) 0000000000000

.[Dooo0ooooooooooo]

gobbooobooocooooboooooooobobooooboooobooooboooooo
000000000000 000082 0000000000 5.50 sum_divisor()
oo00ooOoOooooooleooo0oo0ooo400000000000D0
00000002006,28000050000000000000
oooO0booOo0oooOoOo0ooosooobooobooonoooon

.[OO000OdoubleCOODODODO]

S,(n=0,1,2,..)000000000

n=0,1,2,...,100000004-5,00000000000000000000OO
04-S.0a0000000000000000CO0O
(-)00000000000000000000k000000
+10 -10000000000000000000 sign =1000000
00000000 sign = -sign; 0000000000000



060

Juoogdood

goboboooooooooooooooOooOooOoO0oOoO0oO0obObOOoO0oDbobo0oooboOoo
goboboooooooooooooobobooobobooooboobooooooo

gobobooooooobooboooobooooboobooobooooboooboOoooboooo
gobooooooobobooooooooboboooboooobooooboboooboOooon
obooooooooooooooooooooooooooooooooon

goooo

e 20000
e JOOODO
e break[] continue
e JO?2D07
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060 000000000 90

Ialzmmmm

forO whileOOOOODOO0OO0O0O0000O00000000C0O0O0O0O0O0CO0O0 forO
while 000000000000

for (int i=1; i<=3; i++) { // 00o0o0o00 (1,2,3)
for (int j=5; j<=7; j++) { // ODODOOOO (5,6,7)
printf("i=%d, j=%d\n", i, j);
}
}

0000000 2000000 20000 (nestedloops) 0000000000 O0OOO
gooomooboooboooooooobooooboobboobooooooooboooooo
oobooooboooooooooooooo
Oo0o0000ooooD20000000
idjo000oo0ooooo9nnoon
gobooooooooooooooao
ocooooooooooooboboooooo
oobooooboooobooo

T P T O o
Il Il

W W WNNNR R &

| S TR S PR G R S A S R S A S S AL =
Il 1l

NOoO Vv NO VLN Oy n

000 20000000000000000000000000O0O0O00O00OO0O0O0O
gobooobooobooooo

int i; /, 00O0O0OOOOO!?
for (i=1; i<=3; i++) { // 000000 (
for (i=5; i<=7; i++) { // DO OO0OO0O (
printf("i=%d, i=%d\n", i, i);

1,2,3)
5,6,7)

3

000000000000000000
00000000000 00o0oooon
00000000000 00O0000n
ooo

0000000000000 000000000000000000000000000
000000000000 000000000000O0for0000000000000
oooooooo*oon

He He
1l
N o v
He He e
I}
N o v

1 0pDoDDDODMODOODO0O0O000000000000000000MO0000000000000
020000000000000000000000000000 72300000000
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91 6.1 20000

A

|6.1.l for 00000 O0ODOOOOO

oooO0ooooooooocyoooooooooofor0000000D0OOOOOO
00000000000000000000C0for000000000000%000

for (int [iFe; fikn; ib+) { // DDDODiDOC lDDDDD

3
// 00000 ooo

for(mt@: @< D {//i00000000 1DDDDD

}

oooO00ooo0o for00000O0O0OO0O0DOCOOOOODOOOOOOOOOODBDO
00MmoooooooooO0O00z4300000000000000000C++0 Java
goooooooooooooboooboooobooooboobooooboooooboo

— U000 ooooo

2000000000000030,40,...0000000000 (multiple nested
loops) 000 O0O0O00O0O0O0COO0O0O0OOOOOOOOOOODOOO40,50
oooooooooooooOoooooboOoooooboOooooobOoOooon
oooooooooooooooooog 200000000000000030
obobooooooooboooobooooooooboooobOoOobOobOoboobooo
ocobooooooooooooobooooooooo

2 000000000000000000000000000 C++000000MMO0 for000000
oooo0ooooo0o0obO0oo0O0O0ob0ooO00bO00O00o0o00 634000000000000O00OD
00000000000 for000000000D00O000000D00O000000O000O0000000
o0oo0ooooooocYyooooooooooo
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060 000000000 92

I6.2 OO000bOO0bOO0o0obOOooOOooboOobooo
0000000000 2000000

continue O000000O0O0O0O0OOOOOOOOOOOOOOOOOOOOO
break 0 O0O00O0O00O0O0OOO

0000 for0 whileOOOOOODOOOOOOOOODOOOOOODOOOOOOODOO
gobooooboooboooooobooo

for (int i=0; i<1000; i++) { // ODO0O0OO1e000000000...
if (i <= 2) { continue; } // i=0,1,2 00O OO0O0OO0OOOO
if (i == 5) { break; } // i=5 000000000
printf("%d\n", i); // 000000000 i=3,4 0O

continue 0 break 0 0 0000000000000 O0O0O0OO00O00OOOOOOOOOO
goboooooooboobooooboobodoobooboooboooboboooboooooboaoo
ooooooooooOoOoOCOOOOOOOOOOOOOOOOOOOO0OO0OO0O0O000000

l621 ocoooo

gboboooobooooobooooooboooboobooooooooooooooo
0000000000000 00D0000 (infiniteloop) 000000000 Ofor00
while OOOOO0OO0OO

for (;;) { while (1) { while (TRUE) {

3 3 3

for 000000000 2000000000000000000000000000
gobbooooooobooooooooooooobobooobooooboooon
0000 2000000000

while 00 0000000000000 0O0O0OOOO0OO0OOOO0OOOOO0==0000
0000000000 000O000ooO0O00ooDInt00 100000000
00 10000000000000 TRUEDOOOOOOOOOOO

92



93 62 0000000000000000000

continue

O00O0O0oO0OOoOoOoOObreak DO OO

int i = 0;

\hile (19 1 0000000000 DO000 10000
if (i == 10) break; 0D0D0000000000000000
i+;; 7 A od g ooooooo

) 000000000000000000

goobooooooooobooobobooon
gobooooooooooobooooOooOoooOoOoOoOoOoOoOooobOboOooboboOooon
oo0o0ooooooo 64300000000

I 6.2.2 continue 0000

O0oDoOOoOoOoOoOoOoOoO0oO0O000O0 continue000000000O0O0O0O0O0O0OO
gobooooobobooOo0oo0obo0ooo0oooboobOobO0oO0OOO0DbDOoDbODOObO0OD
goboboooooooooooobooboooooboooooboooooOobooobbooobobo0oooD
gobooooooooo

0000000000000 0 A0O0OOOO0O0O0OOOO XO0O0Oooooooooo
oooooO0oo0o0o000o0o00oo XOoooooooooooooooooooooo
ooooooooooo

000000000000 AQD0OODDOODDOODOO continueJO00O00O00OO
0000 X0OO0OOOooooooooooOOOelsedO0O0OODOOOOOO0O0O0O0O XO
oooooo1l1o0o0og0oogo

o000 if00000000000000000000000000o0o0o0o0o0on
contnue 00 0000000000000 O0O0O0OOOOO

while (...) { while (...) {
if (0 0OA) { if (! (0 OA)) continue;
«—[00X; // 0000000 <«—>-[00X; // 0000000

3
// 00000000000
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060 000000000 94

I6.3 goodoooooooogo

[TODO: 0000 O |

l631 ooooooo

Ooo0o00oOos20 for 0000000000000 OOOOOOOOOOOOOOO
0o0o0000ooooo0o0o0oo0o{ 0000000000 ooooo0o0oooooooon
goboooboboooobooboooobooboooobooooboOobooboooooo

ooooooel xOOOOODOOOOOforOO

1 int min_square(int x) {

2 intk; // 000000COOOOOOOOOOOOOOOOO
3 for (k=1; k*k<=x; k++) {

4 // 0000go

5 }

6 return k*k;

7

}

for0000000O00COO00kKOOOOOOOOkOOOOOOOOOOOOOforOO
ooooo0ooooooo

|6.3.2 00000 1000oooooo

forO whileOOOOOOO0O0O0O0O00000O0O0O00O0O0O0O0O0O0O0O0O0O0O0O0OO

0000oo0o00oo0o0o0oo0o0ooo0o0ooo0o0o00ooo0o0 10000006000
oooooooooooooobooboOoboboObobobboooOoOoOOOOO0OOOOOOOOOO
O00OO0O0O0D0 do-whileOODODODOODODOOOOOOOOOOOOOOOOOOOOO
oooo

do {
Ooo;
} while (OO 0O);

000000000000 00O0000ooDOoO0Ofor 0000000 OwWHhIleOODOOO
do-while 000 00000000000 O0O0OIO0OOO 10000643000000
000000000 100000000000000 do-whileOOOOOOOOOO
ooooooo
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95 63 0000000000000

BE B

1633 ooooo

10,9,8,...,10000000000000000000000Ofor0 whileOOODO
oooooooooooooo

for (int i=10; i>0; i--) { int i = 10;
printf("%d ", i); while (i > 0) {
} printf("%d ", i);

i--;

gobooo0o =000000000000O0OO0O0ODOODODOODODOO0ODODOOOD
oooooooo 1000000000000 0oo0o0ooooo0ooo0on

|6.3.4 break 00000 O0ODOOODOOO

for00000Obreak 00 0000000000000 0O0O0OOOOOOOOOODODO

doooooooooooooooooo0oooooooOOoooOoOoooOooooo
oobobooooooooooooboOoOooOoboOoOoOobocoOooboOoOoOooOooboOoOoon
0000000000 0o0o0o0o00ooO0o00ooOoO0o0oooOOoOUoD fordoono
goooooooooooooboobooooboobooooboboOooooobooOoOobooOoooDo

inti; /0000000 O0ODO0DODOO0OODODODOOOOOOOO

for (i=0; fi<1@; i++) {

if (...) break;

3
if (i < 16D { printf("break00D0D0\n"); } // forOOODODO

0000000000000 o0ooo0o000ooD k0000000000000
00i0 100000000000000break 000000000000 O0ODOOOOO
000000000000000000000000 breakO00O00OO0O0O0OO
MEMO: 000000
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060 000000000

96

— 0000 000oooooobogoooooo

oooooooooo 7000000000000000000O0 100000
goboooooooooobooooboooboboooooboooooooao

gboooobooobocooboooood oooO0o0o0e62 OOOOOO

goobooooooobbooooa

void print_collaz(int n) {
Joood30ooo10000000

1

2 while (n > 1) {
00000000000l oooog 3 printf("%d -> ", n);
15452510000000010 4 ki @55 2 == )

5 n=n/2;
goooood 6 } else {

7 n=3%n+1;
00000000 000000000 . }
00000000000000000 9 }
0000000000000004 i? ) s =
00000000000000000
oooooon

goboooboooooooooooobooooboOooobooboooobooooooo
gboooooooobooooboooooOobobooooobOOobOoboOobOobo
gboobooooboooooboooooboooobbooobOoboOobobo
goboooooooobooooboooooooooo

00000000000 for000000000S00000000000000
gooooooooloo000O0OOO0OO0O0O0OOOOOOOOOOOOOOOOO
oooooooooooboOoooooboOoooooboOooooocOoOooobobodg
ooooOoo0oooOoo0o0ooOoo0oOoOoO0O00D0O00000 int00 3200
000000 113383 0000oooooooooooooooooooooo
gbooooobodoobooboooboobooobooooboobooboboboobobooboooboOobo
goboooooooooooo

”EJEJEJEJEJEJEJEJEJEJEJEJDDDDDDDDDDDDDDDDDI‘]EIDDDDDDDDDDDD
ooooo
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9 18 27 36 45 54 63 72 81 .

I6.4 goddgogoooooad

l641 cooo
jod0o0doo00o00o0000DO0DO0DO2000000000DO0D00O0O0

ooooooe300000

1 2 3 4 5 6 7 8 9
2 4 6 8 10 12 14 16 18
3 6 9 12 15 18 21 24 27

9 18 27 36 45 54 63 72 81

ooooooe3 0OOODO

#include <stdio.h>

1
2

3 rint main(void) {

4 for (int i=1; i<=9; i++) { // 0090

5 for (int j=1; j<=9; j++) { // 0090

6 [ printf("%2d ", i*j); // 000008100
7

8 printf("\n"); // 000000 0Oooo9u O
9 }

10 [ _return-g;

oo 90 810

00o00000ooo0o000oooo0 6308000000000 00printf 00000
Ooo0000oo0o00o0O00000000000000000000000"\n" 0000
gooooooooooooooooooobooobooboobbbbbbbbbOLUbObLoULo
ooooooOoOo0ooOoO0ooOo00b 1000000000000000
008000 printf 00000000000 DOOOOOOOOODOOOOOOOOO
0000000000000 0O000Oo0O00UoOOo00oooo0ooooo9nO
ooooooe000 printf 000000000000 DOOOOODO 8100000000
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|6.4.2 goboogooboogn

100 n0000000L1,2,3,...,n0000000000000000000000
gboboobodoooooboooooobooooooobooobooobooobboOob0 ngO
0000 (n-1)000000000000000000000000O000000O0

(A) 000 10000000000000",%"000000

B) (n-1)000"%d,"000000000 n0000000000

() 0000000000000 0000000"%d"0000000000000
",'000000000000

oooooo0e64 100n00000D0OO0ODOOOOO

void joinl(int n) { // (&)
printf("%d", 1); // OD0O00OOO0OO
for (int i=2; i<=n; i++) {
printf(",%d", i);

1
2

3

4

5 }

6 printf("\n");
7}

8

9 void join2(int n) { // (B)

10 for (int i=1; i<=n-1; i++) {
11 printf("%d,", i);

12 }

13 printf("%d\n", n); // 00O O0OOO
14 }

15

16 void join3(int n) { // (O

17 for (int i=1; i<=n; i++) {

18 printf("%d", i);

19 if (4 !'=n) { printf(","); } // DODODOOOOOO,0000
20 }

21 printf£("'\n");

2 }

00000000000000000 640 joinl(), join2(), join3) 00000000
0000000000000000000000000000000000000000
0ooo0O0O

00 n0000000000000000000000n=000000000000
0000000000MO000000000000000000000000000
0000000000000000000000000000000000000000
00000000000000000

000joinl(0) 0 join2(0) 00 0000000000000 000000000000
00000000000
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99 64 0000000000000

2~n D n-1ENL—TF 1~n-1® n-1EIL—7F 1~n D nEL—TF

ooo0oooo0ooo0ooe40 10000000000GS5400000000
e for (int i=1; i<=n-1; i++) 0000000001 00000 (n-)O0OOO
O00i=n000000000O0OO0O0OOCOOOOOOOOGCO0OO0O0
e for (int i=1; i<n; i+ 000000000000 OOOOOOOOOOODO
000i=000000000000000O0

|6.4.3 gooboobobooobboooboooboooo

goboboooobooooboooooboobodooboboooboooboooobooooooa
oooooooooooooooooooooooo

A920000000000000input intQ 00000000 intO00O0O0O00ODO
ooboooooo

00000 100000000000000000000O0do-whileDx6.320000
oooad

int a;

do {
printf("00 0100 00000 0O0DOOOOO = ");
a = input_int(Q);

} while (! (® <= a && a < 10));

oooooooooooooooOObOOoOoToeeoo-1moooooobobboo
jdoooootoooooooooooooooooooooOooooooooOoooo
ooooooooooooooooooooon

ooomiweeoOO-1000000D0OO
0010000 O0O0ODOOOO0OO0O0 => 100
0001000 0O0O0O0O0OODOOO = -1
001000 0O0O0O0O0DOODOOO =

goobooooooboooooobooobobooooboooobooboooooboo
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int a;
do {
printf("00 0100 0 000 00O0OOOOO =>");
a = input_int(Q);
if (a < 0) {
printf("%¥d0 000000000 OODODODOOON\N", a);

}
if (a >= 10) {
printf("¥d0 100 0 0 0000 0O0OOOOOOON\n", a);
}
} while (!(® <= a && a < 10));

Oo0om-100011000000000
o0 d1e0000COCOO0O0O0O0DOO0O = -1
-lj0e0000ooooooooooano
o0 d1e0 000000000000 => 100
100100 000000000 00O00O00OO
(02 I 0 R 2

00o00000o0oo0o00000o000000000000000000 1000000
oo0oo0ooooo020000000000000000000G0O00C0O0O0O0GCOAO
oobooooboooooooooooooooo0oooooooDoo0oooboOoooobOoo
gobooooboooooooooooobooboobooooobooOoooobooo

gobooobooboobooooobooooooboobooboobooooboooDboOoDbOoooboo
00000000 do-whileJOOOOOOOOOO0OO0ODODOOO0OOOOOOOOOOOOO
00if000000000000000000O0 break0OO0OO0O

int a;
for ;) {
printf("00 0100 0 000 00O0O0OOOO =>");
a = input_int(Q);
if (a < 0®) {
printf("¥d0 00 00000000 OOODOOON\N", a);
} else if (a >= 10) {
printf("%d0 100 0000000000 O0OOON\n", a);
} else {
break; /, DD ODDOOOOO
}

break 000 00000O000OOOOCOOOOOOOOOOOOOOOOODOOOO

break 000000000000 OOOOOODOOOOOOOOOOOOOOO
boboobooobooobooooooOooOoooboOoboOoUooOooOoboOobOoOoOoOoooo

goboooboboooobooboooobooooobooooooooooo
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101 64 0000000000000

function [

=

l644 20000000

break 0000000000000 00O00O0O0O0O0OOO*®00000020000
gobooooooboooooo

0000000000000000000000000000000000A0 break O
00000000 finished OOOOO0O0O0O00O00O0O finishedDOOOOOOOODDO
OO00O0Obreak OO0O0O0OOOOOOOOODOOOOOOOOO

int finished = FALSE;
for (int i=0; i<10; i++) {
for (int j=0; j<10; j++) {
if (...) {
finished = TRUE;
break; // DO O OO0
}

}
if (finished) break; // 0O O O0OO

gooooooooo2000000000000000retern0000oO0OoOOODO
ooooooo

void func(void) {
for (int i=0; i<10; i++) {
for (int j=0; j<10; j++) {
if (...) return; // 00O0OO0OOOOOOOOOOOOOOD
}

dotoooooooooooooooooooooooooooooooo0ooooo
oooood

¥ O0000000000000000000000000000000000
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l64s cooo

00000200000 n000 (primenumber) 000 0000000000000
00000000010 A000000000000000000O00000O0O0O00
0000000000 TRUEDOOODOOOO FALSEOOOOOOOOO0OO0O0O0O0O0O0
000000000000 2000000000000000

ooO0ooo0eS50000000000300000000C00O0OCOOOOOOOOO
ooo 5 5 gobooobooooooooo

0opoooooes 0000

1 #define FALSE 0

2 #define TRUE 1

3

4 /* n(>=2)00000 TRUE OD OO */

5 int is_prime(int n) { // (&)

6 int count = 0; // 0000

7 for (int i=2; i<=n-1; i++) { // 10n0 00000000

8 if (n%1i==0) {

9 count++; // 0D0000o0ooo1ood
10 1

11 i

12 if (count == 0) return TRUE; // 000000 00O

13 else return FALSE;

14 }

15

16 int is_prime2(int n) { // (B)

17 int ret = TRUE; // 000000000000 DOOood
18 for (int i=2; i<=n-1; i++) {

19 if (n %1 ==20) {

20 ret = FALSE; // 00000000000 ooood
21 break; // 000000000000
22 1

23 3

24 return ret;

25 }

26

27 int is_prime3(int n) { // (©

28 for (int i=2; i<=n-1; i++) {

29 if (n % 1i==0) {

30 return FALSE; // 0000000000000
31 1

32 i3

33 return TRUE; // 00000000000 ooDoooao
34 }
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2,3, n1

if n%i=0

(T if n%m=0
| TRUE L

FALSE; ; TRUE FALSE TRUE

— O0ooooo?2o0o?

goboboobomoobooooooboboooboobo0oobbOooooOooo
oobooooboobooobobooobbooooboooboooooo

0000000 i#0000000000000000000000000000
O00o0@oo0ooo0o0oo0o0oo0ooo0oo0oo 10000000000
Oooooooooooooooooooooooooo@moooooOoboon
ooboooobooooooobooboobobooooboooooooobOoOoDo
gooooooooooooooooooooooooOoOooOoooooooo

(A) OO0 isprime) 00000000000 200 n—-1)0O0O0O0OO0OOOOOOOO
ooooooooooOo7-11oo@mo0oooo0oooooooooooooo
TRUEOOOOOO12000 0000000 FALSEOOOOODO1300M0

B)0O0DOOOO0ODOOOOOO 10000000000O00O0O0O0O000OOOO0OO
OOOOOOFALSEOOOOOOODOOOOOOOOODOOOOOOOOO0O0O0
goooOooooooooOoO0oo0oOoOooOooOoOoO0oOboO0OO0OO0O0OO0O0O0Ooon
isprime2) 0000000 ret 0000000000 TRUEDOOOMmM 1700 MM
00000000 retD FALSEOODOOO2000@MO000000O0O0ret00O0O
00o000ooo0o00ooo0oooooo2400m
00o000o00o000000000000000000000000 retO FALSE
O00000O0OO0ODOO0OO0O0OOOFALSEODOOOOOOOOODOOODOOO
ooo0ooooOo0ooOo0ooo02100@moOo00000000000000

() 000000 oO00O00O0D0O0O0O00O0DO000O0O0O0ODOO0O0D0OO0
gooooooooboobobooooooboooboooOoooooboooDboboOoD
isprime3) 0000000000000 O000OO00O0O0O0OO0O FALSEOOO
oo3000@ooo00ooo0o0oooooooooooooooooooo
gooooboooooboooobooooooboOoooboboOoooboooooboouno
00000 TRUEODOODOOOO3300Mm

2024-09-03 10:16:07 103



060 000000000 104

|6.5 oooo

104

1.

.2000000000000000064.100]

.[0oool]

[30000orl10000 +0000rr61 00002000000 6.0]
153000000000000003000 P+53+33=1+125+27=15300
000000000 00O0D0D030000000000000000000000

.[0000or0006.3.300]

970000000000 63000000000000O00O00O00OO

Fedededk ¥

2000000000*00000000000 000
gobooooobooooboooooo.000O000O0O
00000000 .=500000000

ik

el ded dededed

Fedededd

NOODODO0OO0D0O0O0 640 join3(0)0000000OOOOOODOO joinl(0)
Ojoin2(0) 0001 0000000000000 O0O0COOO0O0OOO0OOOOOO

.[0ooooo]

850000000000 560 cbrteps) 00000000000 O000OO0
(0 Dbreak 00000 (0 2)whileDODOODODOOOO (@ 3)for000000

.[oo?2wo?]

1020000000000 650 isprime3()000000000000O0OC0CCOO
e int is_sumof 2primes(int n) Jn0J 200000000000000O0O
TRUEDOOOOOOO FALSEOOOMMOO60 3+3000000 TRUEO
O00main() 00200 1000 0000000000000 002000000A0
00Do0U0Doo0DoooOoooOooom2700 900009000 oond
0000On0D0O00D0000004Lif (Misprime3(m)00D0000OMM 45200

.[0oool]

00000 {a} 000 a 00000000 ag,a,...,a0 000000000

1
ak=a (k=0,1,2,..)

000000 {@}00 §,000000000S8,51,...,S,000000000

o1 1
S”zza"zzﬁzﬁ+ﬁ+i+"‘+ﬁ n=0,12,..)

e 0!=10000000000000k=00000000000
e S, 000000 e(=271828---) 0000000000000
e J0OOO0OOOMs.10£"000000000000O00O0OO0OODOO

.[0ooo00ooooo0n] 12110



0 70

0 0d20

gooooooooooooooooooboooOobooOoOobooooobooOoOoooboooo
gbooboooboobooboooooO0ooboO0oobOOobOOobO0ObOObOOOoOODbObOOoOOoDbOOD
gobooobooooboobooooooobooobooobOooooOoobooOoOooon
gobooooocoooboooboooooboooooboooon

00oo00000o0000000o0ooooooooooocooooOooOooOooooon0o
gooooooooooooooboooooooboOoOoOoOoooOobocOoOoOooooboOoa
gobooooooo

goooo

e JOOOOODODO

e JOOOOO

e JOOOOODOOOODOO

e JOOODOODO

e J0O0OOODODODOOO static

e J0O00O0OOOCOCOODODODOO
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106

I7.1 goooooaod

gobbooobobooobobooobooooboobooboooobbooooooOooooaoo
00000000000000000000000O00000000 main000000
ooooooooOoooooOoOoOoOoOoOoOoOoOoOoooOoOoOOOOOOOOOOOOOO
o0oooooooooooooooooOoOOCoOoobOoOooooooo2o000000

gobooooboooboooobooboooooboooobooooooo

oooooo 71 OO0ooOoOoooooo

#include <stdio.h>

// 0000000000

printf("O0000000%£0 OO \n", square(l.0));
return 0;

3

1
2
3
4
5 int main(void) {
6
7
8
9

s

double square(double x) { return x * x; } // 0O OO

oooooooooooooooo7io0ooooOoOoOOOOOOOOOOOO0OO

gobooobooobooooo

ooooo071000000000gec0OnO

square.c: W6DD 5000000
square.c:[6:5[: 00 square’ 000000000
printf("0 0000 0O0O%Ef0 00 \n", square(l1.0));
Ss000000000

square.c: 00O 0OOO: 1000 8000000
square.c:10:8: OO0 :‘ square’ OOOOOOOOOO
double square(double x) { return x * x; }

[—s80Oooooooon

printf("0 0 0 0 0O 0O O%£f0 0 O \n", square(l. 0)),
goooooad

square.c:6:50: O00: O0O0' square’ 000000000000

10000
ooooo

100
0ooo
ooooo

0000000000000 0O0000000006000 square) D0 0O0O0OOODOO
gboboobooobooooboooboooooboooOoooobooobooobooooooboOoooOoon

oooooooooo 711000000000

0000000000000000000000000 (function prototype) 0 O O O

oooooooooooooboooboooboboobobbboobbObOOOoOOOOOObOOOo
gooooo0o0oOoOoOoO0oOoOoOoOoOoUoOoUoOOOOOOODOOOODOOOOOOOOO
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107 7.1 00000000

goooooobobooboboobooobooboooooooooboooobooooobooooon
000000000000 0000000000000000* 0000000000
gooooooobooboboooobooooooboobooboboboboboobonbo
0000000000000 000DoOooOoOoOooooogO (prototype declaration) O
00oo0o0o0oo0072000300000000000000000000000
Jgoo030000o0oooooob0 ioocgoo0o0ooooDUoooDUoooooOoo
goooooooooooooooooboboboboo

0oo0ooo 72 0oOooOooOoOOo

#include <stdio.h>

double square(double x); // 00 O0O0O0ODOO

int main(void) {
printf("0000000%£0 OO \n", square(l.0));
return 0;

}

N I e Y T

—_
(=1

double square(double x) { return x * x; } // 0000

gobobooooooooboooooboooobobooooboobooooboooboooooboooo
gboobodobooooboobobooboboboobobooboboooooobOobooon
goooooobooooooooobobooooooboOoOoOoOoOoOooOoOCOoOoOoOooOoObOO
0000000000000 00000000000000000000D0OO#include
goooooooobooboooooo

goooooooooooboooooboooooboobooobooobobooooboboOoooooo
gobobooooocoooocoooboobooooboooobooooon

— 0000 o00000oooooo?

0000000000000002000000000000000000000
ooooobooooboboboooboooooooooooboboobobooooDo
oobooobooooooobooboooooobooobooboOobooboOobbooooboooo
ooboooOooooooooooboooobooooboooOoobOoOoboOooOoOooooon
oboboooooobooodoboboUooOobOOobOoOobOOobOoOobOOobOOobOooon
ogobooooboooooooooooooo0oOobooOoOobooOoobooboooon

“0ooooOCOOOOOO0O00O0000000000000000000000000000000
o000000000000000000000000O00000O000C0O0O0OO0C0O0OOOOOO0O0O0
O0JavaOd C#00000000O0000O0OO0OOOODOOOODOO
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070 00020 108

oooooooooooolooooooOoOoOOOOOOOOOOOOOOODOO
gobooobobooooooooooooooboobooobboooboboooooo
o0oo000ooO0o00o0¢0co0o000oo0o00ooo0o00ooooo00o0oon
0oooooooooooooooooooooooo

‘0000000000000 00000000000000000O000O00O0O0O0D
0000000000000 0000000000000000000 Javad000O0OO0OOD
00b0oo00o00o00000000000000~0000 publicO0DO0OO0O0OO0OO0OOO
000000~0000000000000000000C000O00DOAO0

|711 cooooo

000000000 CYO000000N0N0000000NoNnonooooooooon
0000000000000 000000000000000000000000000
oooooooo

00000000000000000000000001060000000000 7.1
O000000000000000000000000000000000000000
00000000000 000 (implicit declaration) D 000 000002000000
U0600MU0000000O00D00ONDOO0ONDO0ODNO0NONOO0OODOooog
00000000000000000000000000000000000000 int
funcQ; 0000000 t00000O0O0O0O0O0O0O0O0000000000000OOO
oooo®ooo

000000000000000000000000000000000000000
0000000000000 O0D0DDI000 M000000000D0ooonononooO
0000000000000 0000000Osquare()d double 0000000000
0000 int000000000000000

000000000000 000000000000000000000000000
J000000000000000000000O0O0o0ood0 0000000000
0000000000000000000000000000000000000000
000000000on

200000000CO0000000 (K&R)ODODODODOOOOO00O000000000000000
00200080000 0000oob00o0obo0oOb0oObO00O000O000oOooO0oOo0o0O0
00000000o0oooCcYiooDooo0oDo0o0oOo0o00o0o0o0ooDo0o0oooooono
go0o0oOo0oo0o0oOo0b0o0O00O0000000C23000000000000000000000
go0oboo0ooOobooOoOoooOoOooboOoooo

*C23000000000000000000Q0000000000000000000000000
00000000 main 0000000 (void) 00000000000
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109 7.1 00000000

|7.1.2 goboobooooboooboooo

ci00o00DO00oOoDOo0o0DOo0oOooDOooDOoDOooOooOoDOoDOoDOOooOOooOOoon
goobooo0o0o0obOo0o0ooooouoobbboobbbooo0o0oooUUoUgggo
O (header file) 0000000000 O#include J0**0 0000 00Oprintf() O O
00000000 <stdie.h>00000000000DOO0OOOOOOOOOOOO
O0000000O#include <stdio.h>0 0000000000000 OOOOOODOO
O#include <math.h>0 0000000000000 0O0ODOODOODOODOOOOO

— U000 00oooooboooooo

cOodooOopooooOoO0ooOo0o0ooOoOo0oooooooOoOooooono
ooooooooooooooooooboOooooboOoooooobOoOooon
goooooooo0o0o0o0o0o0o0oooUoUogogogo

0000000000000 00000UnixOOCygwinOOOOOO manO0O
0000000000 man 3 sin 0000000sin000000O0000COO
gobooooooooooooooboooob guooooomm

man 00 0000000000000 0O0O0OOOO00O0O0OO0OOOOOOOOOO
0000o00oooUoooUooo*3000od0 cogpooUooooooooo
Unx0O0O0OOO “1”»0000000000C00O0OQCO0O00DOoboOoooO
O00 man man DO00O00OO0O0O

|7.1.3 goobooboooobooooboon

gobobooooooooooooobooooobOooooooooOoooooooooooo
gobobooooooooooobooooooooooobooooobooobboooboboooon
gobooooboobooooboooobooobooOooOoOoobOOoOoOobOOoOoobboOooboboOooon
0000000000000000000®0000000000000000000

double square(double a); // DD 0D0OD0OD0ODOOODODODOODOOOODOOOOO
double square(double); // 00000000 ooDooooodg

double square(double x); // DD ODODOODOOOOOOOOOKO

double square(double x) { return x * x; } // 0000

gboooooboboboooooobooboooooooboooooooboooooooo
gobobooooooooooooobooooobobooooobooooboobooobboooboboooon

“#00000000000000000000000000000O0O0O0O0OO0000
S O0O0000000000000000000000000000000000000000000000
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gobooooboooboooooooooobooboooobooooboboOoobobooOooobooo
uobooobobooooooooboooobooooboOoobboOoooDo

— 0000 o000oo0obooooobooooooooo

ooooOoooOoOoOOO0ODOOO0O0O0000O0O0DODO0OODOODOOO1000
ooooooOoo0oooooooooUooo (Hoooooo10o0oooooo
goboboooooooooooboooobooooboooooOooboboooooboo

00000000000 00000000000000000000000000
00DO0M10000000000000000000000000000000
00000000000 0000000000000000000000000
000000000000 203000000 (Home)(Shiftki o0 oOoDOO
000D00D0000000000000000000000000000000
00000000000 1000000000000000000000000
D00000000D0000000000000000000000000000
000000000000000000000000000000000000
000000000000000000000000000000000000
0oOo00o0000o

0000000000000 00000000000000000000000
000000000000000000000000000000000000
0000000000000000010000000000000000000
0000000000000000000000000000000000000
ooooooo

000000000000000000000000(Tab)O (Shift{TabjooO
000000000000000000000000000000000000
0ooooo

D00 ooooo(crHX])moooo(CrHC)jmooooo(Cr+Vjooo
oooooooo(Crs]mooooo(CrH{Z)moooo(criHY)ooo

00000000000000000(Heme)O (End]000000000O0C0OO
000000000000000000000000000000000000
oooooo
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111 72 0000000000000

3 ﬁﬁn—/\'}l«
i FE = O
-
A—Ahr2 ‘

I7.2 goddgogoooooad

‘MEMO:DDDDDDDDDDDDDDDDDDDDDDDDDDDDDD
gobooooooooboooobodooboboooboooboooboOoooboooo
gooooooooooooobbobbobLbbbLLULLLLU bbb B O
ooo
joodoodooooooooooooooooooooooooooooooooo
gobobooooooobooooooooooobooooobooooboooobobooobobooooD
goboboooooooooooooobobooobooboooobobooooobooo
00000000000 00000o00 1000000000000000000 main
ooo0O0.cOo0OO0O0O0 10000000000 CO000OO0000oo0000oOo
ooooooooooooooboobooobobobbobboobbbbOobbbOLobOboLUOoo
oooood

|7.2.l goboooboboobobogn

o0oo0o0o0oooooo0o0o0ooooo033000000000000000000
goboooooooooooboooooooOooboobooobbooobboooboboOooon
O (ocal variable) 0 0 0 000000000000 O0O0OOOOOOOOOOOOOO
jdoooooooooooooooooooooooooooooo0o0ooooooo
ooooooooooooon

000000000000000000000000000000000000*00
goboooooooooooobooOooOoOooOoOo0oOoOoOoOoOoOOoOobOOoOoOobooOoOoOooon
0000000000000000000000 (global variable) 0000000000
gobobooooocoooocooood

00000000000000000000000000000000000000000000000
oooo
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112

071 0oOoOoooo
ooooo ooooooooo ooooooooo ooooooo
goooog oo goboooo goooooooo
static 00000 OO0O00O0OO0OO 1000000000 (00000000
goo,000 10000 gobooo

ogooo,
static 0 0 OO

oobooooooo

gobooooooo

oobooooooao
oooooo..

oobooooooo
ooooog..

gooooooa

|7.2.2 OO0000000000O static

goboooooooooooooooboobooobooooooooooobooooboo
gobooooooooboooooooooobooboooobobooooboboooooooooobooo

000000 difetime) 00000000

ogooo oooooooobooboooobooooobooooboobooobbooobboooobomoo
gboboobooooobooooomoboooooooboooooooooOooao
oooooooooomooooooooomoooOoOoOoOoOOObObObboo
gooooooboooooooobooooooooboooooooobooooon
ooooooooooooooOooOoOoOOOO0O0O0O0OO0OO0OOOOOOOOOOO
gobooooboooobooooooboooobooboooooooooboboooobobooo

ooooo obooboooboooboobooboboooobooboooobooooooboooo
goboooboooobooooboooOoooOoOooboOoOooobOooOoOoOobooOoOoOooo
0000000000000000000D0 000Y0000000000000
gobbooobooooobooooooooooooo

staticO000O0 O00O0D0O0D0OU0O0ODOO0OODO0OOO0O0O0O0O0OOOOO0OOOOO
0000000000000000000000C000000O000000 static
g0ooooooooOoooO0O00OOstatic int a = 5;00000000000
gobooooboooobooooooboobooobooobobooooboooooboooooo
0000000000000 0000000000000 000®000ooooon
0o000oo0o00ooo0o0ooo0oooo0 1000000000

“ 000000000000000000000000000000000000000000000
Bstatic 0000000000000 00000000O0O00
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113 72 0000000000000

|7.2.3 O000000000D0000 static

721000000000000000000000000000O0000C0O0O00O0O0
gobooooooboooooooobooooobooOoooboOoooboOoooboboOoooDoog

goo0O0 oboooobooooooooobooooooOoooOoOOoOoOooOOomoboooon
goooooooooboooooboooooboooOoooboboOoOobOoOoOoDObOOoOoDo
gooooooooooooobooooooobooooooooooooooom

goood boooboobooodooooooboobooboooooboooboooboogn
0ooimoooooooooooooom@oooooooooooooa0oa0ao
gooboooooooooooobooooooboobooooOo0oooooDOboOooDDo
goboooboooboooobooooooooooooooObOooDObOoODDb
goooooooobobooooboo

static00 000 OO000O0O0O0O0OOOOOOOO0O0000000000000000
static00000*®00000000000000000000000000O0
00000 ooooooooooooom@oooooooooo
ooo00o0oO000010000000000000000

ooooooooo71000000000000000000000O0O00C0O0O0OO0O0

00 000000000000 0000000000000000000000000
00000000D0O0static 0000000000000 O0O00DO0DO00
ooooooooooo*o

000 000000000000 000000000000000000000000
000000000 Ostaic0 00000000

“YCO0000000000000000000000000000000000000000000000
O000OstaticO void 0000000000000 DOOODOODOODOOO

0 0ppooDo00000000000000000000000000000000000000000
ooCcoOO00O000O00O0000O00gecO0000OO0OO0OO0OO0OOOODOOOOODOOOODODOO

2024-09-03 10:16:07 113



070 00020 114

I 7.24 staticOOO0O

000000 7300000000000000001,2,3,...00000000000
000000000000 0004000000000000O00

(A) callnum local QU OOOOOODOOODOOOOOOOODOOOOOOOOONO
O00nDO00000D0O0O00DOOOOOOOO0100000000000000
goobooobobooobbooboboo0obbooobuooobobooo

(B) callnumglobal Q OUOOODOOOOODOOODOODOUODOODOOODOODOOO
00o0000U0ooU0Uo00oooooooooooOoUoOoOoOoOOoLooUOUOo
ooooooooO0oO0OoO0o0OoOoDOODOoODOOoDOOoOoOOcO1oooooooon
00000000 bO000DOo00o0ooOo0oooOOo0oooOoooooOoOooooOon
gooboooooooobooooobooooooobooooooooooooo
goobooooboooboboobobooooobood

(C) call num staticlocalQ OO OOODOOODO staticO0O0O0DOOOODOOODO
0000000000000 00000o0OU0oo0o0ooOo0oUoooUoooo
000000000 staic 0000000000 OOOOOOOOOODOOOOO
0oooooooD 10p0ooooooooooooooooooooooooo
gooooooobooobobooooboooooog

(D) call num_static_global O DO OO0OOOOODO staticOO0O0O0OO0OOOO0O
goobooobobooobbooobboooboobbuoooboobobooo
gooboooboboobobuooobbobboobobuooobboobobooo
Ooo0oUoooOoOooooooooo

gooooo7300000

local=1, global=1, static_local=1, static_global=1
local=1, global=2, static_local=2, static_global=2
local=1, global=3, static_local=3, static_global=3
local=1, global=4, static_local=4, static_global=4
local=1, global=5, static_local=5, static_global=5
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oooooo73 oooooooooooooo

#include <stdio.h>

int call_num_local(void) { // (A) O O
intn=90; // 0000000000000
n++;
return n; // 1, 1, 1,

NN I - . I VO SR

int call_num_global_counter = 0; // D00 O0DO0DO0OOOOOOOOO
10 int call_num_global(void) { // (B)
call_num_global_counter++;

—_

12 return call_num_global_counter; // 1, 2, 3,

13}

14

15 int call_num_static_local(void) { // (QO)

16 static int n = 0; // staticOOOODODOOOOOOOOO
17 n++;

18 return n; // 1, 2, 3,

19 }

20

21 static int count = 0; // staticO0OOO0OOO0OO0OOOOODOOOOO
22 int call_num_static_global(void) { // (D)

23 count++;

24 return count; // 1, 2, 3,

25 }

26

27 int main(void) {

28 for (int i=0; i<5; i++) {

29 printf("local=%d, ", call_num_local());

30 printf("global=%d, ", call_num_global());

31 printf("static_local=%d, ", call_num_static_local());
32 printf("static_global=%d\n", call_num_static_global());
33 }

34}
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|7.2.5 goboogooboogn

000002000000000000000000000000000000000
0000000000000000000000000000000000000
0000000000000 00000000000000000000000000
000000000000 0000000000000000000000000000
00000000000000O00OO0OO0O0O0O0o0o0o0ooooooooooooooo
000000000000000000000000000000000000000
00000000 (shadow) 00000 M O00000O000O00O00O0O0O0OOOOO
oooooooooooooo*io

void x(void) { printf("x"); } // 00 OO0 O OO (case A,B,0)
void func(int ) { // 000D 0OODOOODO
// int K=2; // 00000000
{
int &=3; // 000000000 OK

{
int®=4; // 0000000000000 OK
printf£("%d", @); // "4

1

{ // 00000000 xO00000000=x000
print£("%d", A); // "3"

}
printf("%d", &); // "3"

3
printf("%d", x); // "OO0OO"

// KOs // 00000000 (case €)
}

// int x=0; // 00000000 (case B)

// void x(void) { printf("x"); } // D0 O0OO0O0OUOC (case A)

goooooooooocoooooopooooooooboooOooOObOOOObObOOo
O000*?0000000000000000000000000000000000
0000000000723 000000000000000000
(case A) JOOOD0OO0OO20000000000D000O0O0O0DOOOOO
(caseB) DOOO0ODOUOOOOOODOODDOODOOO
(case C) OO0 O0ODOODOOOODODOOUODOOODOODOOOOOOOODOO

“NJjaval 000000000000 00DO0O00ODOOO00ODO0O00DO0OO00DOOO0000OOn
go0bo0o00000O00000000DOO000000000O000DAO
“2CcOo0000o000000000000000000000000000000000000000000
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int A;

— U000 return0000000O

gbooboooocooobooooboooboooboobOobooooOoOobOOobboODo
gooooooboooooobooooobboboOoobooboooooOoooobOoOoOoboboOn
gboboooocoodoboobobooooobooboooooboOoboobOonog
0000ooooooooooooooo

reeurn 00000000000 OOOOOOOOOCO ret000000O00O0OOO

COO0D0O00000000 Pascal00O0O0O00O0 return000000O000OO
gooooooobooooobooooooooobobooooOobooboboboODo
gboooooooooboooboooboobooOobooooooobOOobOoOoboOonDo
gbooooboooobooooo

— 0000 o0oo00oooooo?

cO000000ooooooO0o00000O000O0OooDooooooOoo0o00O
oooO00ob0 100000000000 o00000oO0000000000000O0
gooooooooboboooon

goboooooooooobooooooooooobooooobOOobobOobOoDo
gboooboooooooboooboooobooboooobOoOooOooOoobOOobOoOoDo
gbooboooobodobooOooooboobooooobobooboooobOobOboOoboODo
oo

e 20000000000

e JO0ODODODOMmNIOOO

e J0O00OOOOOOCOCOCOCOOOOOOLODODODOOOOOOmOOO
gooooobooooobboooboboooboooomouooboboooo

e JI000DDDODOODDDODOOOOOOODODOOOODmMSOO
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072 0oOO0oooOo

0o goooooo ooooooo
(snake case) (camel case)

oo ooooo.oood gooooooooooda
snake_case camelCase
get_string_length getStringLength

ooo goooocoo Java, C#

goooooboooobobo Ooooooboocooobod

Tukewe | camel@\g\@e\ )

I73 gobgooobgoood

oooooooooooooboooobooobooobooboboooboOoOoOOOOOOOOOOOOO
OoooobooooootowmpOOoOOO0OO0OO0OO0O0OOOOOOOOOOOOO
goobooobobooooboboooobobooooboboooobooboooooboooooboboooobooo
oobooobooooboooooOoooOoOoOo0oOooOoooOooOooOoooOooOoooboOoo
000000000003 000000000000000 200000

0000000 (snake case) get_string length 000 00000000000000
0 00000000CO00000000000000000000000000
0000000000000000000000000000000000000
00000000000000

0000000 (camel case) getStringlength 0000000000000 1000
000000000Javal C4000000000000 1000000000
000000000000000000000000000000

00o00000o0o0000000000000000b00O0GCDbOOOOOOooOoOO
00000000000 0getGCDO getged00O0O0O00O0O0O0OO0O0OOOODOOO
oobooooboooboooobooboooooooo
000000000 MO0 +0000%00000000000000000000
O0is+ 000 @Mhas+ 0000000000000 4500000000
0000000000000 0Oinitialized int 000000000000 0Onumber
UnmO0000000O00O0O0OO0OC0OOO0OCOOOCOOOOOODOOOOOOOO0

3 0p0D0D000D000000O00000O0DN0N00O0O0On
4 O0poooo0oO000000O000O0000
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073 0ooO0oO

oooooo ooo oooooo ooo

x flag OO0 TRUECOOOOO? | o isfirst 0000 TRUE

x check_ok oooooog? o is_valid ooooooo

x table opooooo? o binary2ascii 00000000 O0ODO
x no_data 000 !no_data o exist_data 000 lexistdata

000000 first & lastO max & minDupper < lower 0000 0000000000CO
gooooooo
000000000000 00Odeg2rad0 000000000 OOOOOOOO 2700
00 (two)0OODOODOOOOOOOOOOOO*“e”000000ODODODODOODO
0000000000000 000OflagO table0J 000000 TRUEODOOOOO
gooooooboboobooboobobooboboboobooboooboobOoo
000000 isfist 0000000 TRUEOOOOOOODOQO OO binary2ascii 000
gooooooooobooboobobobOobOobOobOobobOobobooo
nodata 00 0000000000000 0OCOOOOOOOOOOOCOOO !'no_data
0000000000000 00000000000000 existdataODODOOODOODO
gooooooooooog
goooooooobobobobobobobDobDobobooboooobOoDbOoDo
oooooooo
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|7.4 oooooO

37000000000000000000C0O0O0000O0COO0O0O0O000O0mMO0O0
ooooo0o0ooooooooooooooooooo

0ooo0o00oooooooo00b0o000oOooooOoO0b0O00bD020000000
goooooobooboooobooooooooooooobooooooboboooobooboooooboo
gobooobooooobooooboobooooobooboobooooOoboobooOoOoooboooo

0000000000000 00000000000000000 740000000
ooooooooooooooooOooOob 1o0o0oooOOOOb0bOOoOoOooOooOoOObObOo
gobooobooobooboooboboooobooooboooobooooooooOooood

oooooo74 0OoOoOOO0OOOOOOOOOO

#include <stdio.h>

1

2 #define CM_PER_INCH 2.54 // linch = 2.54cm

3

4 double inch2cm(double cm) { return cm * CM_PER_INCH; }
5 double cm2inch(double inch) { return inch / CM_PER_INCH; }
6

7 int main(void) {

8 double inch = 10.0;

9 double cm = inch2cm(inch);

10 double inch2 = cm2inch(cm);

11 printf("%g(inch) = %g(cm) = %g(inch)\n", inch, cm, inch2);
12} // 10(inch) = 25.4(Ccm) = 10(inch)

goboooobooooboooooooboooooooobbooooboboooon
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|7.5 0oo0Q

1. [D0D0DODOD0O0O00G3300]
440000000000 38000005000 triangleside) DO0OO0OO0O0O
(double x, double y,double z) 00 00 OO O0O0O00OOCOODOOCOOOOOOOO
DDDDDDIZIIZI_I:II:I4IZII:IEII:IDDDDDDa,b,CDDDx,y,ZDDDDDDDDD
goooooooboobobobobobooba

2. [000vs.0000000S33002.6002900]
10000000000 ZZ:IkDDDDDDDD 200000000000

e int sum(int n) D0 OOOOOO0O0O00O0O

e int sum2(int n) OO00O0OOOCCCOCOO @DDDDD
0020000000 nO00000O0O0ODOOODOODOODOS000000000
goooooooooooooooooobooo0boboboboboboDbo
goooooooooooooooboboboobobobobooooo

3.[000]

00ddxyOOOOOOO20000000000D 178000000000
gl10s5000000o0om

e int gcd(int x, int y) OOODOODOOOOOOOOOOOOO

e int gcd2(int x, int y) OOOUOODOODOOODODOOOODODOOODODOOO

4. 10000000 DOOO0OOO1I170000000000000000O0?20]

000000 2+4p00000000 &« 0000000 000000000
0 ab,e,d>00000
CcCO000000000010000000000ogooooogoo 20000
gobooooooooobooobbooboboooo

e JO000O0O int addnumer(int a, int b, int c, int d)

e 00000 int add-denom(int a, int b, int c, int d)
0000000000000o000 be+ad acO00O00 20000000000
0000000000000000000 3.00000000000000

5.[0 00000000 getter/setter0 7.1 007.2400]
gooobooooboobobobobooboobobooboboboboboobobo
00o00oUooO0oU0ooooUooo20000000000DOO0O0O0UOOOO
00 boobobOobOobobOobDOoboOobOOoooboOobOobobOoboboboo
o0 boobooobooboobooboobooboboobooboobobo

gooooooooobooboobobobobobobobOoooooo
00 0000000000000000000000000*%0

“SOopooD0D000000000000000O0 getterD 000000000 setter 000000000

2024-09-03 10:16:07 121



070 00020 122

(get???) DO0OU0UOUOOODOOOUOOODOUOUOODOODDOOUOM
(set???) DO0ODOUDOOOODOUOOMOUDOOOOOOODOO
oo00o0400000000000000000000

00 00197000 2100000000000 100 120000000

static int year 2000;
static int month = 1;

/* getter */
int get_year(void) { return year; }
int get_month(void) { /* DO O OO */ }

/* setter */
void set_year(int y) {
if (1970 <= y && y <= 2100) { year = y; }
3
void set_month(int m) { /* OO O OO */ }

6. (0000D000D0ODOO00DODOOOr®3.22003.700]
0000000 mooooooooooooooooo c7000000000
00Do0U0DoooDoooooi1sooo00 ~A00DOODODOOOOOOd
e double deg2rad(double deg) O degD 0O OO OOOODODODODODO
e double rad2deg(double rad) 0 rad0 000000 O0OODOODOO
000 ~O000D0O0DOCOODOOOODOODOODOODOOODOODOODOODOOOO
00000000000 <math.h>000000 MPIOODOOOO*O
e double sin_deg(double deg) O degD D OO O OOOOO
e double asin deg(double x) 0 xOOOOOODOOOODOOODO
00Do0o000ooo00ooo00oooo0U0DoOo00oDoOoooooD 20000
0000000000000 00000oo0oooooooooOooog
7.[0000000] «»12.1.10

O0oooOoobD200000000000
#16 Visual C++ 0 0 #include <math.h> 0000 #define (USEMATHDEFINESOOOOOOOOOOD
00 geeD -std=c9900000000000000D00OMPIOOOOOOOO
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080

HRN

‘TODO:EIEIDDDDDDDDDDDDDDDDDDDDDDDD‘
‘TODO:I:II:IDDDDDDDDDDDDDDDDDDDDDDDD‘
gbooboooobooooboooooboooooOoooooobOoooOooboooboOoo
goboooooooboooobooooon
ooooooooooooooooooboobobbobbbbbobbLoobooobbOoo
oobobooooooooooooOoooboOooboOoOoooboOoOooOoOoooboOoOoon
gooboooooooooooooobooooboooobobooo
gboooooooooooooooooooboobooboboOoboboOobDOobDOoDbDODnOOo
gobobooooooooooboooobooOoOoobOOoOoOoOoOoOoOobOboOoOoooo
gobobooooooooooooobooooOoOooOooOOooOoOoOoOobooOoboOoooooa
gobobooooboooobooooooooo

ooooo

e JIOOOODODOOO
e 100

e JOOOODODOO

e JOOODO

e 0ODD1O00OO

e J0OOODDOOODODO
e 10000
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I8.1 goooooogo

O00000o0o0o0U00ooo0oU0UoDOoD (aray) JO0O0OOOCOOOODOO
doo0o0oO00o0O0O0O00000O0UUO [ ]00000DU0UOoooooooooooo
00 (30000 3000000000000 000O000UOoOoOooooooOoooo
(element) 000000 [ 100000000000 (number of elements) 0 O O

/¥ 00 */ /¥ 00 */
OO0 ODO0D[ODOO01; int a[3];

e O o o o
000000000000000000000 (subscripy) 00000000 (index) OO
oo0oooooocoOoo0ooooooOooooo0oooooooo3o0o000oon
oo0o0oooooooo,1,2000

/¥ 0o0o0oooooooog =/ /f0o0o0Dooooooog */

int a®, al, a2; int a[3]; // [3]00 00

ad = 0; af[0] = 0; // [0]10 00O

al = 10; al[l] = 10; // [1]100O
O0o0o

a2 = 20; af2] = 20; // [2]

gobooobooooboooooboobooobooboobooOo0oobObOOoOobOoOoboooboOoo
gobooooooooooooooboooobobooobooooboooobooooooogoo
gboooooooobooobooboboooooobooboobOoboOobOooooooo
00000000000D0000000 (nitializery 00000000000000OO
goboboooboooboooobooooooooo

/* 0000000000 */ /* 000000000 */
int a® = 0, al = 10, a2 = 20; int a[3] = { 0, 10, 20 };

int b[] = {0, 10, 20 }; //000
,-|é>DDDD}

(Hhooooooooooooooooooo@OoOooooooooo0o000o
o0o0o0oo0o000oO0O00b0O0O000b0O00000@ 84300

int a = 1, b; int a[3] = {1,2,3}, b[3];
b =1; // OK // bl[3] = {1,2,3}; // NG(1)
b = a; // OK // b = a; // NG(2)

MEMO::[DDDDDDDDDDDDDDDDDDD]‘
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125 81 000000000

max datal ]
98
76
54
0 ﬂ ﬂ i
0][1][2][31[41[S][6]1[7]1(8][9]

goboboooooooooooooOoboOoobooboOoOobooOoOoboooOobooOoOoOoobooOooo
goboboooooobooooobooooboooobooooboooooooo

/¥ 000o0ooooo */ /¥ 0D0Do0o0oooog */

int sum = a0 + al + a2; int sum = 0;

for (int i=0; i<3; i++) {
sum = sum + a[i];

}

oooooooo3000400000000000000000O0C0O0O0O0O0O0O0OCO
00000000000oo0ooooooooooooo

inta[3; 00000000 a30000000000000Oa-1]1000000
000000000000000000000000000000000000
0000000000000000000@Javal 000000000000 M
CO00000000D0000000000000000000000000000

|8.1.l gobogogobog

goboboooooooobocoooooooboobooooOobooooboboooboOoooboooo
goboboooobooooocooooooooooobooOoOooOoO0oobooOoooo

000000 8100010000000 0000008100000
000000000 1000 data[] 000 MUWJ=MTET?E
00000Omax 000000000000 data[1] = 20, max = |54

data[2] = [76], max =

000000000000 000 1000 data[3] = 32, max =
0000000000000 Omax O data[4] = 19, max =
000000000000000000 deallo]) = dey maE o
. data[6] = , max =
00000000datai] 0000000 data[7] = 51, max =
max 00000000 max 0000000 data[8] = 98, max =
0000000000000000000 daraf9] = 3%, max =
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oooooo g8l oooooo

#include <stdio.h>

1

2

3 int main(void)

4 int data[- // 0001000 00 00O OO

5 54, 20, 76, 32, 19, 76, 98, 51, 98, 35

6 i

7 int max = 0; // 00000

8 for (int i=0; i; i++) {

9 if (max < data[i]) { // OO0 O0ODODODOOOOOOO
10 max = datal[i]; // 0000o0oogoao

11 }

12 printf("data[%d] = %d, max = %d\n", i, data[i], max); // OO
13 }

14 printf("max = %d\n", max); // 0 00O

15 }

I8.2 gooogooga

ooooooooooogl1oooooooooooooomcooooon 20
00000004000000000080000000000000200000000
0000000000000 000000000000S00000000000000
uoboooobooobooobooooooooobooboOooobooboOoobooOooooboboOoo
DDDDDDDDDI:II:II:II:II:IEII:II:IDDDDDDDDDDD&&DDD

oo0l000000000000000000O0O000O0O000O0C0O000O00000
ooooo (magicnumber)DDDDDDDDDDDDDDDDDD&&DDDDDDD
goboooobooooooooooooooooOoOoOoOoOoOboOoOoOboOooobOoo
000000000 ONDATAODDDODOODOOOOO0mM 0000000000000
000020000000000000000000000000000

#define N_DATA 10 /* 0000000000 */
int data[N_DATA] = { 54, 20, 76, 32, 19, 76, 98, 51, 98, 35 };

for (int i=0; i<N_DATA; i++) { ... }

000000000 (constantexpression) 00 0000000000000 OOOODOO
000000*00000000000000000N. 00000 Onumberof 00000
goboooOobooooboboooo

1 0pDDO0D0O0O0O0O0O0O00O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0OOCrI27000000000000000
go0oO0o0O0o00oO0o0o0o0b0O0O000000000000000000000000D0O00000O0
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127 82 000000000

BE B

— U000 ooooooo

o
oooodooboooooooooooboboooooOooOooOoboOobOoOooDo
gbobooooooodoboooobdooooooooobooboooooooon
gooooooo0oOoO0o0o0oOoOoOoOooOoOoOoOoOooooooooooo

#define SIZE 1+1 // x #define SIZE (1+1)//o
int a[SIZE * 2]; // 1+1%2 = 3 int a[SIZE * 2]; //(1+1)*2 = 4

A4 noooo) -

gooooooooooooo poboooOOOOOODOOOOOOOODOO
gooooooooooooooooooooooOoOObOboOobom’]I’OOO
o’;>ooooooo00000O0O0O0O0OOOODOODOODOOOODODOODBOOO

#define SIZE 10| // O O
// int a[SIZE]; // 00O O0O0O0 <«>// int a[IQE]]; // NG

— U000 ooooo

cyooUiiiopoooUoUooooUUUopooooUoUoooooUooDooo
O00OCOOOO0OO0OO0OO0OO0OOOOgg (variable-lengtharray) 0000000

/¥ 0000000000 */ /000000000 */
int n = 10; int func(int n) {
// int a[n]; //00000000O0 int a[n]; // €990 O OK

O00o0Cl10000000000000000000VisualC++0 C99000
00000000000 000000000000O000C++ 00000000
gooooooooOo0o0oOoOoOoOoOooOoOoOoOoOooooooooooooo
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Is21 coooooo

00Doo0ooooo 8.1 00oo0oooooooooooooooooooooon
gooboboooboboobbooobbooobboooboboobboooboooboog
gdobooobobooobooobboobobbooobobuooobbooboboo

000000O0000O000O00U00o0o0OU0oO0O0UOoO0O0oUOoOoOoOOooOoOOOo
000000000000 0O0OO0sizeof 0000000000 ODOOOOOOOODOO
00000000* M sizeof(data)J 000000000 sizeof(data[01)000O
0100000000000 200000000000000080000000000
gooboooobooobobooboboboooboboooboboooboooono

int dataf[] = { 54, 20, 76, 32, 19, 76, 98, 51, 98, 35 };
int num = sizeof(data)/sizeof(datal[0]); /* OO O OOOOOOO */

for (int i=0; i<num; i++) { ... }

gobbooooooooooooooobooboooooobOoboobooDobooooobooo
gobooobooooboooobooooooOoOoOoOooOoOoOoOooOoOoOooOoobOoOoooboOoon
gobooobooobooboooooooobooboobooooooon

int data[] = {

54, 20, 76, 32, 19,

28, 38, 51, 98, 35, // 0DDOO0O0O0OoDOO0OoDODOOoODOOOOOd
// 0, // 000000000000 D0DODOO0DDODODOODDOOODOO
i

— 0000 0o0o0ooooo

00000000000 0000000D0000000000000000000
0000000000000 D000000000000000 00000000
0000000000000 D0000000000000000000000¢%0
000000000000000000000000000000000000
OO0O0Oint a[100] = {0};PO000O

goboboooooooooobooboobooooboooooboooo

‘¢000000O00O0O00O0O0oO0OoCc2300000D00bO0oDODO0ooooon
bcooooooooOoOoOOOOOOOOO0O0O0O0O0000 000000000000000

*ZsizeofDDDDDZSDDDéDDDDDDDD&&DDDDDDDDDDDDDDDSizeof(int)DD
000 QUO0O0D00D00D00Osizeof dataD00OO0O0OO0O0OOOOOO
O00sizeof O sizet 000000000920 0000000000 int00000000O000OOO
O0iit000000000000
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129 83 O0O000O00ODO

[0] 1] [2] --- [n-2][n-1]

HEREE
e sizeof (array) D

" sizeof (array[0]) 0]

0000000000000 000 (sentinel) 000000000000 DO0OOOOO
oooooooooooooooooooo0O00oooooOO00ooooooon -10
ooo0oooo0o0ooo0o0ooo0oooo0oOO00ooOoOon

int data[] = { 54, 20, ,..., 98, 35, —_1 ¥, // O000-1000
for (int i=0; data[i]>=0; i++) { ... }

I8.3 goboogogoo
00000000000000000000000000000

000 000o0ooO0ooo0oobooooooooUoD [Doolooooooooooo
00000ooooooooooooooooo@ee83.100
00 ooboooobooooooboooobooooboOo0oobboooboboooon

/00000 */ /00000 */

void func(int x); void func2(int a[5]);

int main(void) { int main(void) {
int x = 0; int a[5] = {0,0,0,0,03};
func(x); // x0Oint funcz(g); // alintO O

4<§DDDD} \

O00000oooooooooooboboOasoooooooooobo 1000
gcoooooooOOOmODOOOOOOOOOOOOOO0OIC 1000000
ooboooooboooobobooobboooooooobooooboOoooooo

void func(int x); void func2(int a[5]);
”:}.nt a[5] = {0,0,0,0,0}; ”:i.nt a[5] = {0,0,0,0,0};
func(a[0]); //O0K, a[0]0 int //func2(a[5]); //NG, a[5]0 int
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|8.3.1 gobogobooobog

00000000000 ODO00000CO000000N00N0N0NNnoonn
00 5000000000000000 1000000000000000000000
0000000000000 00000000000000M@¢ 125000000000

0000000000000 00000
0D0D0D0D00000000O0oO
0000000000000000000  int main(void) {
000000000000 000000 S0 anEpalbURS RO OLE

func3(5, a);
sfsisjsislsislsislsisfsisfs)slsisls]s T
000000000 00000000oO
000

void func3(int num, int a);

1832 ooooooo
Ogoooooooooooooooooobobobooooooooa

U0 oboobooboooboobooo0oobobooOoOoOoOoOoboboOobooOoOobooOoobooo
Ocallbyreferenced D000 0000000000000 O0O0O0OO0OO0DOOOO
Uob ocooooobooodbreecarnddboO0ooOodOooOOoOoOoOOoOOOOOn

0000D00000000000D000000000000000000000000
0000000000000000000

/* n0000O060O0O0O */
0000000000000000000  yoid clearCint n, dnt a[l) {
0000000000000000000 for (int i=0; i<n; i++) {
0000000 n00000000000 allil =05

}//+ 00000000000

000000000000 )

oo0362000000000000000000O0000OO0ODOOOOOOOOOO
oo

/¥al[l] O i,j 00OCcOOoOooOOo */
void swap(int a[], int i, int j) {

int tmp = a[il]; al[il = a[j]; al[j]l = tmp;
}

oooooooooooooooooooOoOCboOooboOooooooooooDooODoOOn
goboooobooooooooobooooboooobooooboOoooboboooobooboOooon

S 000000000000000 100000000000000MM¢r8.6.100
2300 func(int num, int a[num]); 00O0000000a00000 um 0000000000
g0000O00OO0DOO0DOODOOoDObOO0bOOobOOoOOoOoOooOoooooooo
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max datal ]

A imlim i
[0][1][2][3][4][s]1[6][71[8][9]

I8.4 goodggooogd

|8.4.1 gboooobognboog

1260000000000 810000000000000000

000000 g8200000000000 maxaarray) 00000 O0O0O0000OOO
0000 imtO0000000000000000000000000 maxO0O0o0oQ00O00O
ooo0oooooOo0oooOoOoO0OoooOoO0OO00booOO0O0OOO0OO0O0OO0O0O0OoBO
goooooooooooooooo sooo0oOoO0O00O0O00DU000oOOoUOoUULooo
0000000060000 Di=000000000000000Nn=000 500
Ox[0]000000000000D00000000000000000000000

oo0o0ooo 82 oDooooOoooooo

#include <stdio.h>

1

2

3 /% x[0]..x[n-1] OOOOO0OOOn>00%/

4 int max_array(int n, int x[]) {

5 int max = x[0]; // 00000000

6 for (int i=1; i<n; i++) { // i=0 0 OO

7 if (max < x[i]) { // 0000000000 0ao

8 max = x[i]; // 0000000000

9 }

10 }

11 return max;

12 }

13

14 int main(void) {

15 int data[] = { // 0001000000000

16 54, 20, 76, 32, 19, 76, 98, 51, 98, 35, // 00O OOODOOO
17 i

18 int num = sizeof(data)/sizeof(data[0]); // D0 O0ODO0OOOOOOO
19 printf("max = %d\n", max_array(num, data));

20 }
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Is42 oooooiooo

gboboobooboobooooboooomoooobooobooooobooboooooboooDoa
120000000000000000000000 12000000000000000
oo0O0l1ooo00000000000O0000000000000000 8300000
0000®00000000000000+10 -10000000000000

oooooo 83 oooooooooooo

#include <stdio.h>

1
2
3 #define N_MONTH 12

4 int days[N_MONTH] = { /* 0O O QOO */

5 31, 28, 31, 36, 31, 360, 31, 31, 30, 31, 30, 31
6 };//10 20 30 40 50 60 70 80 90 100 110 120
7

8
9

int main(void) {
for (int i=1; i<=N_MONTH; i++) {
10 printf("%d0 0 %d0 00 OO \n", i, days[i-1]); // 00 OO0
11 }
12 }

000oo0o0ooo0ooo0ooo0oooo0ooooooooooo 1000001
000086 0000000000000O0O00O0O000DO0O0O0O0 130000000
oo0oooog4000000000D000 -1000000000000CG0O0OO100
oooooooo +1000000O0O0O0O0OOOOOOOOOOOOOOOOOOOO

gooooo 84 ODOOooOoOool1OOOO

#include <stdio.h>

1
2
3 #define N_MONTH 12

4 int days[N_MONTH + 1] = { /* 10000 */

5 -1, 31, 28, 31, 36, 31, 360, 31, 31, 30, 31, 30, 31
6

7

8

9

};// dummy 10 20 30 40 50 60 70 80 90 100 110 120
int main(void) {
for (int i=1; i<=N_MONTH; i++) {
10 printf("%d0 0%d0 0000 \n", i, days[i]); // 00000
11 }
12 }

000000 daemmy 0000000000000 00O0O0OC0OOOOOOOOOO
obooobooooobooooboobooooobooooooo

S 00000000000 Jan,Feb., .0 0000000000000000000000000000OC
00000000000000000000B400000000 00000000 10000000
gooooooooooog
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Is.

84 OO0OOOOODODODO
dst[] 000 sre[]000 .t
i00 [n00 [n=10||n=10|n00 | ni00 0 [ [ 71 8 [9]
ST T - B
i 1 1 8 | n-2|(m-1-i
AR AR RS
A O R T T PR 8 i i = &
i n—-2 8 1 1 (n—-1)-1i [0] [1] [2] [71 18] [9]
i n-1 9 0 0 |m-1-i 1

43 000O0OO0ODOOOOOO

JodoboooobObooooooobooobobooooboooboboooboooono
000000opooo 850 arraycopy) 0O ODODOOODOOOOOOODODO srcO
sourcel 000000 MMOOODODO dstO destinationd 00000000000

000000o0000o000o0o0oO00oUooO0oUoOoO0oUoDOO0O0Or=1000000
00000 dst[0]=src[9], ..., dst[9]=src[0] D0 000000000 OO0OOOdst[]O i0O
000000000000 O0src[]O000D0 nO0 000000000 DO0OOODOODO
0oo0o0o0oo0Ooo0o0o0O00O0 -1000000000O00DO00DO0DO0DO0DOO00OOg0n

© 0 NN R W N =

00oooD &8s Dooooooao

#include <stdio.h>

void array_copy(int n, int dst[], int src[]) {
for (int i=0; i<n; i++) {
dst[i] = src[i]; // 1000 DO0O0OO
}
}

void array_reverse(int n, int dst[], int src[]) {
for (int i=0; i<n; i++) {
dst[i] = src[(n - 1) - i]; // OO O0OOO
}
}

#define NUM ((int) (sizeof(orig)/sizeof(orig[0])))

int main(void) {
int orig[] = { 1, 3, 5, 7, 9, 2, 4, 6, 8 };
int copy[NUM]; array_copy (NUM, copy, orig); // 000
int reverse[NUM]; array_reverse(NUM, reverse, orig); // O O
for (int i=0; i<NUM; i++) { // 00000
printf£("%5d %5d %5d\n", orig[i], copy[i], reverse[i]);
}
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|s44 coooo

gobooooooocoooboooooobog
ooo0ooooog8enooennooon
oo0ooooenOnDOOOOOOODOO
o0o0ooooo300000000

oooooog8ednnonOn

012345

1

oooooog8e oOoooOoooOooooO

#include <stdio.h>

/* 000 pos 000 pos+l ODODODOOODOO -0O00O0 */

"); 1

1
2 #define N_PEOPLE 6

3

4

5 void bar_print(int pos) {

6 for (int i=0; i<N_PEOPLE; i++) {

7 if (i == pos) { printf("|-"); }
8 else { printf("|

9 }

10 printf£("'\n");

1}

12

13 int main(void) { // 0000

14 bar_print(p; // 00010

15 bar_print(4); // 00040

16 bar_print(3); // 00030

17 }

0000010000 1000000000000 0D0o0O0o0oooo0o0O0 1-4-30
0000ooo0o0mo0o0oo0ooo0oooomoooooooooooooooo
obboooboooooobooooobooooboOoooboooobboOoobooOobOOoOooon

int bar[] = { 1, 4, 3 };

int n_bar = sizeof(bar)/sizeof(bar[0]);

for (int j=0; j<n_bar; j++) {

bar_print(bar[j]l); // OO Obar[jl0 0 Obar[jl+l10 000000

3

goboogoooboooobooooon
00000000 87000000000
00opoooboooo

OO0O0O0O00O0000 people[] O OO
00000000 peopleinit) DO O OO
O people print) 0O OO OOOOOO

oooooo 8700000

012345 012345
[ I
[ N
L =1
021534 021534

000000000 peopleswap) 0000000000 main() 0000000000

ooooogoo
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84 O0O0OO0OOO0OOOO

O NN AW N =

—_

oooooo 87 ODoooOoooooooOoooooooo

#include <stdio.h>
#define N_PEOPLE 6
int people[N_PEOPLE]; // OO OO OOOOOO

/¥ 1 00000 i 0000 */
void people_init() {

for (int i=0; i<N_PEOPLE; i++) { people[i] = i; }
}

/0o0oooo ¥/

void people_print() {
for (int i=0; i<N_PEOPLE; i++) { printf("%d ", people[i]); }
printf("\n");

}

/¥ pos 00O pos+l DO ODDOODODODOOO */
void people_swap(int pos) {

// 00000
}

/¥ pos OO0 pos+l DDDOODODOO -O0O0O0O */
void bar_print(int pos) {
for (int i=0; i<N_PEOPLE; i++) {
if (i == pos) { printf("[-"); }
else { printf("| "); }
}
printf("\n");
}

int main(void) {
int bar[] = {1, 4, 3 }; // 000000 OOOO
int n_bar = sizeof(bar)/sizeof(bar[0]);

people_init();

people_print();

for (int j=0; j<n_bar; j++) { // jOO
bar_print(bar[j]); // bar[jlO0 0 00O
people_swap(0); // 00000
// people_print(); // 00000000

}

people_print();

gobobooooocoooboooobooooobooooobooooo

ebar[]1000000O0O0C00OOODO eJ000 10000000
e J00000OOOODOOOOODOA,B,C,..000000
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I8.5 guoodooooooood

gobboooboooboooobooooboboooboboooooooooooobooooo
ooooobooooooooooooooooooooooooooooooooo

|8.5.1 gobogooobgoooo

0oooo200000000010000000000O00O00DOODOODOOd

645000000 100000000000000000O0OCO0OO0OO 100000
gdobobooobobooobbooobbooobooobooobobooobooobo
000000000000 00D0O0DO0OO0DOOO (sieve of Eratosthenes) 0 0 0 OO
00000o0O0000oO0o0oU0oo0 1370000000000000000O0

0000000000000 ooooooOooo0Dm@obooboooobooooOooan
0000000000000 00000O0200000000000A0is_prime[2] 0
TRUEOOO400000 isprime[4]0 FALSEO O OO OOOO0O0O0O0OOOOOOO
gdobooooboooboooboboooo

O00000 88000isprime[]0 7000000000000CO0O0O0OODOO
o0ooooloooo TRUECOOOOOO1NO0oDoO00oooooooooooooo
00000 100000020000000000000012000i00000000
O04-1600000000000i0000000000O0i000000O00O00O000
isprime[] 000000000000 12000 000000 TRUEOOOOOOO
000Do00DoO00Do00oooooooooooO0ce4.5200

— 0000 00agd

0000000000000 000000000OOdoubled float0OO00OOO
000oo0o0oooooooooooooboooooooooooooooooo

int a[10];
double x = 1.0;
// alx] ==5; // 0000O0O00O0O

gooopoooopoCco0ooopooooooooooooooOoOoooOoOooo
ooo0ooOoOoooool10oO000ooOo0UoooUooooooooUoo
100000000000000000000M©=zA8.100
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— 0000 0000000000000 0O0000

o00o0ooooooooooooo ) L% <:> 4
o010oo0o0ooooo200 100
oboboooooobooboooooonon
ooboooobodoooooooooon
oooooooOooocoboooooon
gbooooooobooboooboooo
oooooooo

oooooooboooooooooobog o 5“3 ﬁiF
200000000000000004,6,8,..,100000000
3000000000000000000006,9,12,..,99000000

4 0000000000000000000COOO00O0O0O0O00C0O0000O0
goooooo0o0oOoOo0o0oOoOoooooooooooo

oooooogs ooooooooooo

#include <stdio.h>

1

2

3 #define FALSE 0

4 #define TRUE 1

5

6 #define N 100

7 int is_prime[N + 1]; // i 000000 O is_prime[i]=TRUE
8

9 int main(void) {

10 for (int i=2; i<=N; i++) { is_prime[i] = TRUE; } // OO O
11 for (int i=2; i<=N; i++) { // 000000000
12 if (is_prime[i]) { // 00000

13 printf("%d ", i);

14 for (int j=i+i; j<=N; j+=i) {

15 is_prime[j] = FALSE; // O0OO0ODOOOOUO

16 }

17 }

18 }

19 printf("\n");

20 %}

oo0oooo8s80ooon

2357 11 13 17 19 23 29 31 37 41 43 47 53 59 61 67 71 73 79 83 89
97
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|8.5.2 gobogobooobog

‘TODO: hist - freq, data — value

000000o00o0o0ooUoUoUoUUOopoooOoOoOoOoOOOOOOOOOOOOOO
(frequency distribution)0 0 0 00000000000 (histogram) D 00000

00000000000 0000000000000000000000000000
g00o0o0o0oOoOoOoOoOoOoOoOOoOOOOOOOOOOOOOOOOOOOOODODODOOOO
o0o0ooOooOoU 100000000000 DODMOOO0000O0OODOOODDOOCOOO
0000000000000 00000000000000000000000007*°0

0000000 0000000000 0000008900000
00000000 890006-80000 00010000
00000 datalil 0000000000 L
2001000 0O
00300000000 POINTMAX O B0 0O o
0000000 40000000
. 50030000
00000000000 10000 hist]] e
00MO000000000000000 70020000
hist{0]0 000D O Dhist{1]10 10000 suueu oo
90 020 00 O
0000000000000000000 00010000

ooooOooOOoOOOOOO1BOOMO

dataij 0000000 5,2,7,.0000000000MO00 1000000000
00000000 hist{5]++; hist[2]++; hist[7]++; .. 00 00000000000000
16170000000 20000000 hist{datali]l++;0 0000000000000

0000000 20000000000000000000000000000000
0000000000000000000000000000000000000000
00000000000000Odatafi] 0 histjl 0000000000000

oo ooo ooooo OoooOoOoOoa
ooo data i 0 <i<num
ooog hist j 0 <j <POINT-MAX+1

1000000 1100000000000POINTMAXOOODOOOOOOOOOOO
00000000 41000000000 12000 19000 jO0000000000O0O
054000000000

“00MO00000000000000000000000000000000000000000000
00o0o0o00o00o0o000000 1 000000000000000000 139000000000
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85 0O000O0O0O0O0O00DODO

1
2
3
4
5
6
7
8
9

11

52,7,591,5,7,3,0,10,9

6

e

012314

7
T

8

9
T

10

0123 456 7 8 9 10

oooooogy oooooo

#include <stdio.h>

#define

POINT_MAX 10

int main(void) {

int

g

int
int
for

}
for

datal[] = { // 0000000D0i000
5,2,7,5,9,1,5,7, 3,0, 10, 9,

num = sizeof(data)/sizeof(data[0]);
hist[POINT_MAX + 1]; // OO OOOOOOO iE]D O

(int j=0; j<POINT_MAX+1l; j++) { // 0O ODOOOOO
hist[j] = 0;

(int i=0; i<num; i++) { // 00000000
int d = datal[i]; // data[i] OO O0OOO0OO1000
hist[d]++; // 2000 00 0O hist[data[i]]++;

(int j=0; j<POINT_MAX+1l; j++) { // 0D OO
printf("%d0 0 %d0 000 \n", j, hist[j1);

oooao

10210000000 20000000000000000000000000
O00000000000000000POINTMAXOMOOOOOOOOOOO

for

(int j=0; j<POINT_MAX+1l; j++) {
int count = 0;
for (int i=0; i<num; i++) {
if (data[i] == j) count++;
}
printf("%d0 0 %d0O O O O \n", j, count);

2024-09-03 10:16:07
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|8.5.3 goboogooboogn

SEND 9567
O0O0OO0OO0O_+ MRE OO0OO0O0000000000000000 _+ 1085 OO0O0OO
MONEY 10652

000000000000 000O00D0CO0O00O 10000 (alphametic) D000
gobooooboooooooooooooooOooOoOoOooOoOooOoboOoooOoboOoooobOoo
oo0o00o0oooooooO0oOo SoMOO 0OO0O0O0O0OOOOOOOOOOOOOOO
obooooboooooooobooboooobooooobodg

000000000000 0000000 8.10000000000000000D00
0000000000000000000000000 wsed[]O0000O000O00O0O x
O000000DO wed[x] DO0O0O0O0O0O0O0OCOOO0OO0OO0O0O0OOOOOOOOGOOOSO
gobooooboboooboboooobooboooo

oooooo 810 o000

#include <stdio.h>
#define FALSE 0
#define TRUE 1

int val(int a, int b, int ¢, int d, int e) { // OO0 0O 00O intO OO
return 10000%a + 1000*b + 100*%c + 10%d + e;

}

int main(void) {
int used[10]; // U0 x00000O00O0 wused[x]0 0O

10 for (int i=0; i<10; i++) { used[i] = FALSE; } // O OO

O 0 NN N R WD -

11 for (int s=1; s<10; s++) { if (lused[s]) { used[s] = TRUE;

12 for (int e=0; e<10; e++) { if (lused[e]) { used[e] = TRUE;

13 for (int n=0; n<10; n++) { if (lused[n]) { used[n] = TRUE;

14 for (int d=0; d<10; d++) { if (lused[d]) { used[d] = TRUE;

15 for (int m=1; m<10; m++) { if (lused[m]) { used[m] = TRUE;

16 for (int o0=0; 0<10; o++) { if (lused[o]) { used[o] = TRUE;

17 for (int r=0; r<10; r++) { if (lused[r]) { used[r] = TRUE;

18 for (int y=0; y<10; y++) { if (lused[y]) { used[y] = TRUE;

19 if (val(9,s,e,n,d) + val(®,m,o,r,e) == val(m,o,n,e,y)) {
20 printf(" %d%d%d%d\n+ %d%d%d%d\n------ \n %d%d%d%d%d\n",
21 s,e,n,d, m,o,r,e, m,o,n,e,y);
22 }

23 used[y] = FALSE; }} // 9567

24 used[r] = FALSE; }} // + 1085

25 used[o] = FALSE; }} // ------

26 used[m] = FALSE; }} // 10652

27 used[d] = FALSE; }}

28 used[n] = FALSE; }}

29 used[e] = FALSE; }}

30 used[s] = FALSE; }}
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141 86 20000

|8.6 20000

ooo00oo0o0oooO0o0o0ooOo00oO00o0oO0000o000000 200000
o0oo00oo0o0000000o00000b002000000000000000000O0
ooo0ooooOo0ooooOoooo [ 10200000000

/100000000000 */ /200000000000 */
int a[6]; int a[3][2];

a[e] = 1; af1]l = 2; a[e1[0] = 1; a[0][1] = 2;
a[2] = 3; a[3] = 4; a[1]1[0] = 3; a[1][1] = 4;
a[4] = 5; a[5] = 6; a[2][0] = 5; a[2][1] = 6;

oooO0002000000000000000000000C000O00C0O0000O
ooooad

/* 10 g oooooooa #/ /* 20 E oooooooao #/
int a[lp] = { int a[B3][2] = {

1, 2\ {1,f2 37— ——~— 40O

3 4 000 {3 43000

5, 6, {5, 61,
b b

20000000000000C0O0DOO0ODOO0OODOODODOOOODOODOOODOOD
ooooooooooooooooOooOboOoobbooooooooooDo1bobOboDboDo
oooooooooooooollooooooo

/410000000000 */ /420000000000 */
int func(int af6]); int func2(int a[B3][21);

\ t
int a[6]; oy int a[3][2]; oL
func(a); // 00O0O0DOOOO func2(a); // D0 OOO0OODOOO
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TODO: 00O 0000

— 0000 oogog

COO0020000000000000 10000000000000MxNO
0000000000000 0([O [*N+j100000000000

/10000 */ /* 20000 */
int a[M * N]; int a[M][N];
afi * N + j] = 0; <—alil[j] = 0;

[(*N+j]0 0000 NODOODOOOOOOOoOoOO0O0ooooooo200000
goboooooooooooooboobooooo

00o0000oONOO0OO0 000 MOOOO0O0OO0O0O0O0O0O00000000O0
ooo2000000000000 000000000000 0O0O0OCOODOO
ooooooooooo

goocooo200000000000000000000000O0G0OC0O0AO
0000000o0ooooowY41 0™

Is61 ooooo

20000000000000000[ 100000030004 000000000
00 (multi-dimensional array) 0 000000000000 0O0O00O0O0O0O0OOOOO
0000boo0o00o0o0o0o0oo000boO0o00boo010000000

gobbooooooooooooooooobooooooooOoboooooboooboo
0000000000000 0static000000000000000DOOOOO0
0000000¥0000000000000000000000000000000O0
goboooooboooooooooooooobobooooboboooboboouobboooooobooo
00000094100

“000000000000000000000000000000MBOOOOOOOO0OOO0OOOO
go0oooooooo0o0o0o00oO0o0O00O000O0O0O0O0b0 coooOoooooooooooooooo
go0obooOooOoboOo0OOO0obDOO0OO0OO0O0O0O000O0O0O00O0O0OOOOOOOO

4 000000000000000000000MBOOOOOOOOOOOOOOOOOOOO000O0
goooooooOo0o00oooOoO0O000000OoO0O0OO0O00000O0O0O0O0O0000000
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143 86 20000

I 862 2000000000O

300 500000000000000000000000D0O0O00DOOOOO0OO

Joo000o2000000000000000000000000D00DO00O0O 8.11
goooooboboboobpb0ObObDsOO0Ob0ODODODOOOODOODODODn
0000000000000 0O000OO0data0O [pls]o000C00OO sump OO [p]O
0000000 sumsO0O [s]OO0O

oooooo 81l 2000000000

#include <stdio.h>

#define PERSON 3

#define SUBJECT 5

int data[PERSON][SUBJECT] = {
{80, 70, 40, 60, 80 }, // sum_p[0]
{50, 90, 60, 40, 30 }, // sum_p[1]
{70, 40, 70, 60, 50 }, // sum_p[2]

};// sum_s[0] [1]1 [2] [3] [4]

O NN R W N =

11 void calc_sum(int data[PERSON][SUBJECT], int sum_p[], int sum_s[]) {

12 for (int p=0; p<PERSON; p++) { sum_p[p]l = 0; } // OO0 CO)
13 for (int s=0; s<SUBJECT; s++) { sum_s[s] =0; } // 0 O0OCO0O)
14 for (int p=0; p<PERSON; p++) {

15 for (int s=0; s<SUBJECT; s++) {

16 sum_p[p] += data[pl[s]; // O 0O CO)

17 sum_s[s] += datal[pl[s]; // O 0O (O O)

18 }

19 }

20 }

22 int main(void) {

23 int sum_p[PERSON], sum_s[SUBJECT];

24 calc_sum(data, sum_p, sum_s); // 0000000
25 for (int p=0; p<PERSON; p++) {

26 for (int s=0; s<SUBJECT; s++) {

27 printf(" %2d ", datalpl[s]); // OO 0O0OO

28 }

29 printf("| %d\n", sum_p[p]l); // O0000CO)
30 }

31 for (int s=0; s<SUBJECT; s++) {

32 printf£("%d ", sum_s[s]); // O0000CCOO0)
33 }

34 printf("\n");

35 }
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1.

. [0000cr84100]

[D0DO000r1250000000 int main(void) {

ool . int a[10];

00o0o0o0o0oo0ooooooooooon a[-1] = -1; a[ 9]
al 0] = 0; al[10]

00000000000000000 al 11 = 1, a[i1]

00000000000 000DDOg 3

9;
10;
11;

(i) 1310000000000 820 70000000000000<=000000
00o00o0o0000000000000000G)000000000000O0

.[000000084.100]

(i)131 0000000000 820000000000 OOO

e int max_index(int n, int x[1D O x[]O0O0O0OOCOCOCOOCOODODO
0000oo0o0oo0o0oooooooooo0 100000000000 000
o0o0000oooo0o0o0oooo@OoOooooOo0ooooooooooono
oo00oo0o0ooooo0ooo0oo2.@U0O0oo0o0o0ooo0oo0oooo0n

.[000000000000>84.300]

1330000000000 850000000000000
e void slice(int dst[], int src[], int start, int end) OO
src[start] O O srclend-110 00 (end-start) D0 OO0 O0O0O0O
dst[0] O O dstfend-start-1]1 0 00000000

S e

O0000O<stat<end 000000000 l:[]]j:lt"—i

scelend] DO OOOOOOOOOOOOOOOO
e-s

0
00000000354 00000000 []::IE—%

.[0000000000084400]

1350000000000 87000000

.[0oo00085200]

1390000000000 8900000100000 00000000001000
ooooooooomo-90?0,10-19070,.00000000000000
o000000oooooooooooooom

.200CD0O00=8.6200]

1430000000000 81100000030 5S0000000000000
00D0000D0o00oo00oo00oDoooooO0O00oO0dcalesum() 0000
OvoldO0O intO0000000O00000000O000D00O00O0O0main)000
calcsum() 0 100000000000000O0



090

Juoogtdog

gooboooooooooooooooooboooobo0ooboboooboOoooooo
goooloooooooolo0000oooooooooo0oooD 100000000
boooooboobooobooooobooboo0oOoobooboobOooboobooboOoooOoon
010000000000 000000000000000O0O0O0O0O0O0O00O0O0OO0OO0
ooo0ooooooO0oO0O0O0O0O0OOO00O0O00OOO0OO0OO0O0OOO0OO0O0O0OO00D0O
oooooooooooooooon

cO00O0OO0O0OO0OO0O00000oO0oOoOoOoOoOoO0oO0Ochar0O00O0OODOOOOODODO
goboboooooooooooooooobooooooooboooobobooooboboooon
goboooooboooobooooooooOoooooOoOoOooooooo

goboboooooooooooobooooboooOobooOoobooobooOoOoOooooo
goboooobooooboooobooooooooooooooooboooobooooon
oooad

ooooo

e 1000

e J0OIODODO=0000

e <string.h>

o strlen(), strepy(), strcat(), stremp()
e JJOO=00O0O

e const, ¥, &

e OOODODO

2024-09-03 10:16:07 145



090 00000000 146

I9.1 O00=char 0 00O

CO0OO0 1000 char000000O0DOO’A D0000O0DODOODOOODOODO
0000000000000 0000000000oOO0O (sting) 00000000
O00000Cchar D000 OO0O0OOO0OO0O0OOODOODOODOODOODOODO (null character) O
0o0o00o0oooooDOoDOoD obOOoO0DOoDoDOoDoDOoDODoOooOOoOOooOOooOoDOn
0000000000000 000DoODoO0D char 00000 ODOOOOOOOO
00000o0o00oooooooooooooooo 800000 oooo’\e’ o000
odoooooo00ooUoDoOooooDoooDoOooOoDOo0oooooooooooo
goobooooooo

0000 char 00000000 O0OO0O0OOOOOOO’A’ 0000O0OOOOODOO
Joo0bOoooobooobOooooboooooog

/* intO0 00000 */ /* charOD0O0QOQOO0O */ // 0O
int a[4]; al[0]=10; a[l]=20; ... char a[4]; a[0]="T’; a[l]="h’;
int b[4] = { 10, 20, 30, 40 }; char b[4] = { ’T’,’h’,’e’,’\0’ };
int c[] = { 10, 20, 30, 40 }; char c[] ={ ’T’,’h’,’e’,’\0" };

@ oooo

OTheD 30000000000000O0char000 400000000000
gobooobooooooooobooooooboOooobooOoooooo

gobooobooooboooboooobooboOoOoobooOoooOoboOoooboboOooooaoo
gobooobooobooooboooooooooooboooooooooooooboaon
0oooob0o0o0oooooooooooooooooooooooooooooooo

/¥ int00o0ooo */ /* charO0O0 QO QOQOQO */
// 00o0ooooad char d[4] "The"; // 030000
char e[] = "The"; // o OO

gboooobooobooooooboooooooOooO0oboOoobOoOoboOobOoOooOoOobOooboOoon
0000o000o000oo0o0o0ooo0o0 10000000000000000B00OO0
gobooobooooboboooboobooooboOoooooooooooooooOooooa

int f[4]; // int0D0D0OO0OO char f[4]; // char0 00000
// £=1{10, 20, ... }; // NG // £ = "The"; // NG

£[0] = 10; f[0] = 'T’;

f[1] = 20; f[1] = 'h’;

£f[2] = 30; f[2] = ’e’;

£[3] = 40; f[3] =’\0’; // ODOODO
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147 92 000000000000000

BE B

I9.2 dddddoooooooga

000 s'e 00O OO0DOOODOO0O <stdio.h>0O printf("%s", str) 0000
puts(str) 000000 puts) 0 sr 000 000000000000O00O00O
00000 <string.h>00000000000D0O0DO0ODOODOODOOOOOO

oag size_t strlen(const char *s);
ooa char *strcpy(char *dest, const char *src);
oo char *strcat(char *dest, const char *src);
0000 int sprintf(char *str, const char *format, ...);
int snprintf(char *str, size_t size, const char *format, ...);
oag int strcmp(const char *sl, const char *s2);

gooooooooooooobooboobobobooboon
sizet sizeof 0OOJUO0OO0OCOO0OOOCOOOUOOODOODOODOODOUOODODOD
0000000000000 0Oggggd unsignedint O unsigned long 0 0 O
o00o0o0oO0o0oo0oo0o0oo0omuooooo0ooooooooo
00000000sulen) 0 int000000000000O0O0O0OCOOO0O0 int
gob0obo0o0ooO0o0oo0ooo0ooOocCcoU0pOoooOUooDoOooDUOoDOoOoDbODOo
goooooooboobobo
char* Ochar 00000000000 OOchar00000OD0DOOOOODOOODOOO
const char* Ochar UOOOOOO0OOCOCOOCOOQOOOODOODOODOOOOOOOO
0000000000000 0O0O0constO constantD 000000000000
000000000000000000000*0
gooooobobooooooodoooooooooooooooooooboobooboo
MEMO: 00000000

! sprintf() O snprintf()¢” 00000 <stdio.h>000000
2const 0000000000000 00000000O0O00000000000000000 const 0
JoodoobOoOooooooooooooo
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strlenQO00000O0O0O0CCOOOO0O0O0O0O0OOOOOOOOOOCOOOOOO

o000oo0o000ooo0oooooo0oooY10oon

strldength(str) DO OOOO0O’\®’ D00000O0O0st[i]O’\®’ 0000000000

0i00000o0000oooo0oooooo oo0oooooooo-1000000
gooooooooboboooobod

oobooooooooooo

goboobooooboooooobobooobooboooobobooooOoooog
gobooooboboooobobooooboooobobooooboooooooon

O 0 NN R W~

ooooooo9l oooooo

#include <stdio.h>

#include <string.h> // strlen()
/* strlenQDO0O00OOCODOODODODOO */
int str_length(char str[]) {
int i; /,/ 0000O0OOOOOOOOOOOOO
for (i=0; str[i]!="\0"; i++) {
// dummy
}
return i;

3

void test_str_length(char s[]) {
printf("’%s’, %d, %d\n",
s, (int)strlen(s), str_length(s));
} // (int) D0 D0DO0OO0OO0ODO0DO0OO0DO %zu OO0 O0OO0O0DOOOCCC99)

int main(void) {

char str[] = "The";
printf("%d\n", (int)sizeof(str)); // 40’\0’0 0000000
test_str_length(str); // 300000000

test_str_length("The"); // 300000000000 O0ODOOOO

test_str_length(""); // 00000000000
test_str_length("O"); // 3(UTF-80 0 O) O OO 2(¢SJIsO0O)
return 0;

148



149 92 000000000000000

(o] f1] [2] [3]

The\o? ?
— =
3XF

teststrlength(s) 00000000 strlen(s) D00 00 strlength(s) 0000000000
0000000000000 0000000000000000000 000 strlen()
000 sizetO00O00O0OOprintf )0 0000000000 O0OOOOOO unsigned int
O unsiginedlong 00 0000000000000 O0O00O0OO"%d"D"%¥1d"0000O
0000000000000 0OOsizet0O0OCOOO0O0O0OO"%zu" 000000
000000000000 0000D000000"d"OD0OO00O00O

main() 000"The"OOOOODOO (=4)00000000"The"OOOOOOOOO
O000000000 teststrlength) 0000000000000 sizeof O strlen()
gooboooobooboooda
O teststrldength) DO OO char OO0 O0OO23-25000000C000000OOoO
g0000oO0OO0O0O0O0U0oUoU0oOoOO0O0O0O0O0O0OOODOOOOOODODOO charOo Qg
00000 char OO0 DOOODOOODOOODOOODOOOODO charODOODOOOODO
cCO000ooooooboobobooooo
00000 (empty string)0 000 0000000000000 00O0OOOOOOOO
00oo00ooo00ooo0ooooooooooooDooD 2400000000000
oooDooo720000000000000000D0O

strlen(str) O O sizeof(str) D 0000 O00O00OCO0O’\®’ O000OO0OO0OOOOO
10000000000 000DOOO000bDOOO0o0ooDoOOoOoOoD

goobooooooooobooooboooooooo

O00ooo0o0o0ooo"oo00000000000000000000000O0
coooooooooooobooooboOoboooOoooOoOoOOObOObObbbo
000000000 @mchar a[l="00000";00000000000D000O
oooooooooooooooo

2024-09-03 10:16:07 149



090 00000000 150

922 coooooo

strecpyQ O O00O0O0O0O0OCCOOOO0O0OO0O0O0OOOOOOOOOOCOOOOO0O0
0000o0O000oo0o00oooooooo Y2000

strcopy(dest,src) 000000 9.10 strlength) D00 for 0000010000 sref]
OO0 dest(]00000O0OO0Osrc O sourced OO 00O O dest O destinationO O O
goobobooobbooobuooobobooobbooobDbooobboooobog
0000D000D00Odest(]000000D0O00ODO0OO0ODOOODOODOODDOOOD OO
OO0 destfi] D0 OO0O0O0OO 1O0000OOO700000000O0O00OOOO
giooooib+10000000000000DO00DOODOODOO0
0odoo0oo0ooooooDbo0o0ooDbo0oooooooDoOooooDooooo

oooooo92 opoooooo

1 #include <stdio.h>

2 #include <string.h> // strlen(), strcpy()

3

4 /% strepyQDO0O0O0OODODODODODOOOOO */
5 void str_copy(char dest[], char src[]) {

6 int i; // D0O0O0O0OOOO

7 for (i=0; src[i]!="\0"; i++) {

8 dest[i] = src[il];

9 }

10 dest[i] = ’\0’; // [i+1] O O OO

—_

3

13 /* strepyQU OO0 O00D0OO0OODODOODOODOODOOOO */
14 void str_copy2(char dest[], char src[]) {

15 int len = strlen(src);

16 for (int i=0; i<len+1; i++) { // +1 O ’\0’ 0 OO

17 dest[i] = src[i];

18 }

19 }

20

21 int main(void) {

22 char buff[100];

23 strcpy (buff, "abcdef"); printf("%s\n", buff); // "abcdef"
24 str_copy(buff, "ABCD"); printf("%s\n", buff); // "ABCD"
25 str_copy2 (buff, "123"); puts(buff); // "123"
26 return 0; // putsQ) D OODODODOODOOO

27 }
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151 92 000000000000000

o [ [ [3] 3+ 1

src T he\0 sc T he\0
I L bl

dest T he\0? ? dest The\0? ?
O [ [ (3] O [ [ Bl

str_copy2(dest, src) 0000000000000 00000O00000000 strlen() O
sre[] 0000000000000 0000000000000000000000
0000000000000000000000O00se(]O000000 200000
0000000000000
000000000000000 destflen]=’\8’ 0000000000000000
000000000 100000000000000000000000000000
0000540000000 00000i<=1len0000000000000i<len+10
000000000000 +10000000000000000001600M

— U000 ogooog

ocooooooboooooboOooooboboOoOooOoOOoOoOoOObCOOoOOon
ocoooooooooooooooooooooooooooooooooooo

oobooobooooooboOoboooooobooooobooooboooboobOoo
00000o0O000oo0o0ooo0o0ooooooooooooDY9201600
oobooooobooooboooobooboobooboobooooboOoooboOobooOoboooooo

— U000 ooooog

O00oooo’\e’ 0o0o000oo00ooo0ooooooooon

000 strd printf("%s", str); 0000 puts(str); OOOODOODOOO
st 0000\’ 0000000000000 00000sr0 00000000
00o0ooooooo’\e’ 000boo0obooooooooooooooooooo
0000OO0DbOoDOOoDoDOoDoDOoooooSOoDOooooDOooDOooooooDooooao
gooboooobooobooooooooooo

O00ooo’\e’ 000000000000000000000000000O0

oooooobooooooooobooooboboooooboooooooobooOooDo
oobooooboooobobooooboooboobooboooobooooboobooboooooa
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strcatQ 0 O0000O00OOOOOOCOOOOOO0O0O00O0O0O0O0O0O0O0OOcatO0O
concatenatel 0 J 0000000000000 O000OO0O0O0O300000000000

strconcat(dest,src) D 00000 920 strcopy) OO0 for 0000010000 sref]
OO0 dest(]0000D0O0OO0O0OOOODOOOdest[]OOD0DOOODOODOODOOO
000o00o0000oo0oooooDOoolen00O0O0len0D000OOD0OOOOOO
OOdest(] 0000000 DODODOOOOOODOODOOODOODO strcopy0Ooooog

strconcat2(dest, src) 0000000000000 OOOO0DOOOOOOOOOOOO
OO0Oswcpy) D0 0000000000093 000000000000000OO

main() strcat) 00 0000000000000 OCO0O0000O0OOODOOODOOO0O0
00100000099 00000 uff[lO00000000000OO0O00O00OO0000
OO0strcat) 000000000000 OOOOOODOODOODOODOOO
J0oDo00ooOd wfffj]00000000OCO00D0OOO00ODOO0ODOOOOOOO
strcat() 0 O O strlen(dest)+strlen(src)+1 <=sizeof(dest) D D0 000000000

oo0oooo93 0O0oooo

#include <stdio.h>

1

2 #include <string.h> // strlen(), strcpy(), strcat()

3

4 /* strcat(QQOD O O00DOOODOOOOOO */

5 void str_concat(char dest[], char src[]) {

6 int i, len = strlen(dest);

7 for (i=0; src[i]!="\0"; i++) {

8 dest[len + i] = src[i]; // len OO OO OOOOO
9 }

10 dest[len + i] = ’\0’;

—_

}

13 /* strcatQUOO0OO0DODOOODOOOO */
14 void str_concat2(char dest[], char src[]) {

15 int len = strlen(dest);

16 strcpy(dest + len, src);// 00000 0DO0OODDOODODODDOOOODO
17 }

18

19 int main(void) { // 100 0O OO O0OO0O0O
20 char buff[160] = ""; // buff : ""

21 strcat (buff, "123"); // buff : "123"

22 str_concat (buff, "abc"); // buff : "123abc"

23 str_concat2 (buff, "XYZ"); // buff : "123abcXYZ"

24 puts (buff);

25 }
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92 000000000000000

— 000000000000

[0] [1] [2] [3]

src[a b c \0)
e

dest 1/2(3] [ ] | [?/?

[0] [1] [2] [ﬁ] [ﬁ] [E] [ﬁ]
" len len len len

=3 + + + +
len=3 % 1 3 3%

0000 0000000000O0char00000 O0OO0OOOOOOOOOO
ooboobooooooooooobooooooooo

/f* 0000o0oDooooog *=/ /¥ 0D00o0oDooooog =/
char s[100], t[100];

char s[100] = ""; // 000 strcpy(s, ""); // 00 0O0OOO

char t[100] = {’\0’}; // OO t[0] = '\0’; // 00

oooooooooo o 2000000000 O00C00O0DOOOOODO
ooboooboooooobooooboooooobobooOobOoOooOoooboOoboobooo
OOOswcpygOOOOOOOOOOOOOOOOOOOOOOOOODOODOOO
oobooooboooobooooooooobooOobooOoboOoooboOoooboboOooDo

ooooOoo0o300 wff[j]0000000000000O00000O0O0O000DOO0
"123"00 strepy() DO OO0O0O0OOO0O0DOOODOOOOOCOOO

— U000 oooooooo

cO000O0000oooOoOoO00000000000D0O0O00O0000000
gooooooo0o0ooooooooooo

ooboooooooooboOoobooooooooboooOo0oboOobOooboooobooo
ooobooooboooobooooobooooooooobooooboboooooo

C++ O stdustringO Perl O Python 0000 000000000000 OOOO
go00C0O0C 3200000000000 000 GBUUOODODUDODUUUDODOO
gbobobobobo
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sprintf O DM O000000000000000M 00000000 <stdio.h>0O
0000000000000 printf)D000000O0000000000O0sprintf() O
0000000000000000000000 sO sring000000O
snprintf() O sprintf) 000 0000000000000 O0O0O0O0OCOO0O00G0000
booobo0ooooOoOoooooooooooooooooo
gobooooboooobooboooooboooobooboobooooOo0oobooOobooobooo

char si1[] = "123";
char s2[] = "abc";
char buff[100];

/= 00oOooao */
sprintf(buff, "%s%s", sl, s2); // buff : "123abc"
snprintf(buff, sizeof(buff), "%s%s", sl, s2); // buff : "123abc"

O00atoiQ0OO0OO0ODODOOODOODOOOOOOOOODOOOOODDOOO

/¥ 000 -00 */ /¥ 00000 %/
int i = atoi(buff); snprintf(buff, SIZE, "%d", i);
double f = atof(buff); snprintf(buff, SIZE, "%f", f);

snprintf) 0 C99 000 000X000000000000000000000000
00 (bufferoverflow) 000 0000000000000 O0O00O0OO0OOOOOOOOO
O0oO0O000O0swcpyDOO0O0O0ODOOOOOOOOODOOOCOOOOOOODOOOO
00000000000000000000000000000*0

— 0000 00030000000

00000000000003000000000000123,456,78900000
oooooooobooobOoocoooooooooooOoooooooDoooo
gobooooooooooooooboooooooOoboboobooooboboooooo
goboocooooao

goboboooobooooooobooooboooobo.0b0o0oboOooboOoooo
o, 0oooooooogo

#C90000000000POSIXOODO Unix0OOO0O0OO0O000000000000000000
“ 000 snprintf) 000 0000000000000 0000000000000O000000000
000000000000000000000000000000D000000000O000POSIXO0
OCOU0O0snprintf() 0000000000000 0000O000O000O000ODO00O00O00000
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BE B

— U000 o00oooooooo

<stdio.h>O00O 000000 snprintf) 00000000000 OOOOOOO
oooooooooobooooOooooooOoOobooOoooo

<string.h>0000000000000O0Ostrnepy() d strncat() D0 0ODOO0OO
0o00o0o0o0oo0oU0o0ooooU0UoooooU0UO0ooOOoUoUoooooOoUooo
ooooooo0oU0OooooOoUoUoooOooUUOooOooOUOUUDoOoboUOUOooo
oo« f0o0oooopooOoOoCOCOCOOOO0O0Ooooooooooooooooo
gooooooOoOoO0oO0oO0o0oOoOoUooUUooooo

ooboooboooooOooboOoboooooboooOo0obOoO0obOooOOooOOobooboOoon
O00000000000000 putsQOOO0OOprintf Q0O O00O0OO0OOOO
ooboooooboooooboooooboobooobooooboOoooboOobooOoboooooo

o
Oo0o0oO0obOooo0o0oOooOo0oO0o0oOOO0O0O00@char s[3] = "123";0
oobooooboooobooobooooobooOooobobooooboOoooboboOooDo

000CIl000000000000000000000000 strepy-s() O O
xxxs)000000000000000000000000000000000
000000000000000000000000000000000000
0000000D0o00oo

¢Jp0000000o0oo0oooOoooOoooOooooon
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stremp() DO0O0O0O00000O (dictionaryorder) 000000000000 00O0OOO
O0cmp O compared DO O OO0O0O00O00O00O0O0OO
0000000000000000000000000000000O000000000
o0o0ooo0o0ooO0o00oO0o0o0ooOoO0o0ooOo00boO00oOO0O0O0oOooO00b0oOO0
oo0ooooo0ooo0o0oooO0oOoO0ooOoO0O0OO0OOO0O0O0OOOO0bOOOO0BOO
00000o0000o000o00oooOo0ooo0o0ooOoUoooOoooooooooO
0000o0O000ooO0o0o0oo0o0ooo0o0ooooooooooooooooo
stremp(sl,s2) 00 0000s1 0 s200000000000000000000000
00000 o00oo0o0o0ooo0o0ooOo0o0ooooooooooooooonon
00000bo00000oo0o0000ooO+10-10000000000000G00O0O0
O000O0DOretwrna-b; 0000000000000 O0O0COOO

char si1[] = "hoge";

char s2[] = "fuga";

if(slsZ){...} // x 000000000000 OO0Oa0
if (strcmp(sl, 52)0) { ...} // o 00O00OOOOOOOOODOO

00000O0OO0oOoOoOoOoOoOoOoOoOOOODODODOOOOOOs1O s2000000000
0o0do0omoooooD00ooOoOoOoU0UUOoOoOooOoUUUOO <oggooo==
OO0 !'=0000000oooooooQooO0 1e2000ggggooo 9sooooO
ooooo

000000 940 stremp) 000 O®0000000004 000 unsigned char O
000000000O0oOoDoODODODODODODODODODOOODOOODODOOODOOOODOOOOO
go0o0ooOoOoOoOoOoO0O0OO0OOOoOoOO0OO0OO0OOOOOOOOOOOODOOOODOOOOO
00000000ooUooooooogd

oooooo94 oooooo

1 /* strempQQOD 00000 DODODODOODOOO */

2 int str_compare(char si1[], char s2[]) {

3 for (int i=0; s1[i]!'="\0" || s2[i]!="\0"; i++) {

4 int diff = (unsigned char)sl[i] - (unsigned char)s2[i];
5 if (diff != 0) { return diff; } // 0 OO

6 }

7 return 0; // O 00O

8 }

S 000000000000100000000000000000000000000000000000
0000000000 000000000000000000000000000000020 stremp()
gooooooooo
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int a 5 a=5;

int *p|  ——

|9.3 0oo0Q

goboooboooobooooooooboooooboOooboooobooOoOooooo
gooooooooooooooOoOoOoOoLoOooLoobbObbOobObobOLOOobObUooo
jdoobooooooooooooOooOoooOoOoooooLooLoooOooOoOoOoooo
gobooooooooooooooobooooobooooboooobooooboooDooo

0000 (pointer) 0000000000000 O0ODO0OOO0ODOOOOOOOOOOO
ooooooocpPUOOOOOOOOODOOOOOOOO0mMOOO0DO0OOO0ooo
gboboobo=000000O000O0O00DOO0O0DOOOOOOOOOOOOOOOOOOO0
gobooobooooboooboooboooboooooboooooooooooooooon
oooooooooooooooooon

goboooooooooooobooooooboooooobooobooobOobOooobooooo
0000000000000 00o00000o00oO0o0o0o0O0o00o0o00O0O0OOint
00000000000int *p;000*00000000000O0O0OCODODOOODODO
O0Mint *q, *r; 00000000 *000000O000000C00O0O0O0COOO0OOO
ooooooo

int a; // intO0 00000 int *p; // int0 000000
int b, ¢c; // 000000 int *q, *r; /,/ OO O0OODO
int d, e, *s, *t; // OO

oooooooooOooooooOoOoboOoOoOOoOoO0OoOoOoooOo@OOooooooboo
gobooooooooooooooooobooooboooboobboobobooo
0000000000 0oOoOoooo9200 chars[]0 char*s 00000000000
gbobooobooooboooobbooooo
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091 OOOoooooo 092 0O00O00OODOODOODODOOO
000 oOoood 0000 0000000 intO0O0O
& gooo oo int x; &x X
* gooo oooog  int *p; p *p

|9.3.1 ooboooobooon

090100000000000000000000000O0O000 (address) 000 &
0000000000000000D00000000000DO00A0 (indirection) 000 *
ooooo *000oooopoooo *O00O0O0O0O0O0OODODODODOODODODODODODOO
goboooboooooooobooooboooooOobooooOobooOooOobOoooo
Oint *p, x;00000000p =&;0000000000 *p =x;0int00000O
Oo000ooooooooooo 9.2t

i B . booo /¥ 000000Oo200000 */
Oint *p;00000000p0O int * OO 'F'E 7/ DB O int*O
goopooom*00ooooooogon - // O%p O int0

O*p0000000000M#*p0 int00 ARt X =53
p=¢&; // 0000000
000000000 *p = x; // int00OD
000000000000 *00000
0000000000000000000 /* 000 #/

" intxm: 5;
jodoooooo*0opbDboboooooo Int %p = &x; // 00000000
gdoboooobooooao

|9.3.2 goboogoooogn

int a[10]; 0 a0 0000000O0DODOOOCOOOOA[]O *aO0OD0OODODODO
alll]0 *(a+1) O0ODOOO0O*O0000O0O0OOOOOOOOOOODOOOO0O0O0O00O0
O000000000O0int *p = a; 0000000000000 0p[0]10 *p0O a[0]
000000int *q = a+1; 0000000000000 0OOq[e] O af1]10000
O0al000000000O0O0O0O0O0O0O0O0O0O0OCOCOOOOO pt+;0q += 450
oooob0o0ooooooooooooooooooooooooooooooo

goooooooo int a[10]; int *p = a; int *q = a+l1;
adedOoOO al0] | *a p[0] | *p ql-11 | *(g-1)
abs0000 a[5] | *(a+5) || p[5] | *(p+5) || al4] | *(a+d)
oooooooog 000 Pt q += 4;

al 50000 a[5]

*(a+5) || plal | *(p+) || al0] | *q
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159 93 0000

|9.3.3 goboooboogno

0000000000000 00000*000000¢¢3.6200M48000000
o000 390000000000000000000950000000000000
0000000000000 &O0O00O00000O0000* 0 *O0int0O0O00O000O
000000000 main)00 a0 b0O0Omain) 0000000000000 O0COO
oomooooooooooooono &0000000000o0o000000000

oooooooes oooooo

#include <stdio.h>

1

2

3 void swap(int *x, int *y) { // x 0 y OintOOO0OOOO
4 int tmp = *x; *x = *y; *y = tmp; // *x 0O *y 0O int

5%

6

7 int main(void) {

8 int a =1, b = 2;

9 swap(&a, &b); // & 0000000000 ODDODOODODOOOO

10 printf("main: a=%d, b=%d\n", a, b); // a=2, b=1
1n // swap@l, &2); // 0000 & ODOOODODODOODOODOODOOODOGO
12 }

scanf) 00 0000000000000 0O0OO0OOOOO00O0O0 &OOOOO
oooooOoooooOooooon

0000000000001330000000000 850 arraycopy) J00O0OO
000000009%6000000000000000000000000020 Ointdst[]
Oint*dst 000000000 array_copy() O pointer.copy() 0000000000000

oooooo9e 0OO0DOOOOOOOOOODO

void pointer_copy(int n, int *dst, int *src) {

1

2 // (int n, int dst[], int src[]) OO OO

3 for (int i=0; i<n; i++) {

4 *dst++ = *Src++; // 000000000000
5 // *dst = *src; dst++; src++; // 00000 OOOODOOO
6 // dst[i] = src[i]; // 000000COOOOoK

7 }

8 1

*dst++ =*sre++; 00000*dst="*src; 0000 000000000000000000
ceubOOOOO0O0OOOOO00OOOOO00ODOOOOO0ODOOOOOOODOOOOOD
Oo00Odstli]=src[i; DOO0O00O00O00O00O0OO0O0O0O0O0OO0OOOO

0000000000 O0000000000000000000000000000000000
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090 00000000 160

I9.4 goooooaod

00000000 O0Ochar 0000000Ochar 000000000 OCO20000000
0000000000000 "The"OOchar al[4] = "The"; 00000000000
OOchar *p = "The"; 000000000000 O0OOOOOCOOOGOOO

/* chard O */ /* charOD O Q0O */

char a[4] = "The"; // OO OO char *p = "The"; // OO O OOOO
char b[4] = {'T’,’h’,’e’,’\0’}; //char *q={"T’,’h’,’e’,’\0’}; //NG
al[®0] =’s’; // o 10000000 p[®] =’s’; // x O00O0O0O0ODO
//a = "the";// NG DO OOOOOO p = "the"; // 0K DOOO0O0OOO
//a++; // NG OODOOODOOO p++; // OK "he"
printf("%zu", sizeof(a)); // 4 printf("%zu", sizeof(p)); // 8

// (64 bitOOOOOOO)

char a[4]; 000a0000000000000O00O0Oa = "the"; 00 a++; 0000
O00000000ooooooDOchar *p; 000000000 OOOODODOOOO
O0O0Op = "the"; 00 p++; J00O0O0OODOOCOCOCOOOOOOOOODODODODOOO
OO0 ROMUOUOOOOOODOOODOOOOOOOOp[e] ='s’; 00001000
0000000000000 oooooooooooooooooooom

sizeof 00000000 char 0000 (OOD0)+1000+100000000OcharO
000000000000000000000000000000D0D0D00000 32bit
O0000D040640it000000 8OUODODODOOOO

ooboooooooooood

Ochar *p = "The", *q = "The";000000000D00D0O0DOOOOOpO
qUO0O0O0O00O0O0O0O0O0O00000D0O00DO0DO0DO0DODOD0OOooDOoOooooog
jdoocCO0oUoooooooUoUoOOo ROMUOODOOOOOODOOOOOO
Jooo0ooooooooobOooooboooooooooooooo

l941 cooooo

000000000000 00000000000000000O0O00000CO00O
0200000000000000000000000 (HOODOOOOOOOO 0
oooooooooooooo oooobbooooooooooooooooooao
3)oopoo0oooooooo0oooooOo0O0oOoobooooOoO0O0OOoOoO0obOooOOO000O
90700000000
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161 94 00000000

b reatyee sl
Ma r ch\0® e e e ]F\e\b\r\u\a\r\y\\o\

H.

alriclh]\o

char0 20000 monthname O char 0 200000001200000000000
Joo0o 1000000000000 ooDoooooooooooooooooo
pgoobobooobbooobuooobobuooobboobobbooobobg

char 00000000 monthname2 0 char* 00000000000 O0OOOOOOO
000000000o0o0o0ooooooooooO0oOoO0oOoOoOooOoOoOoOooooo
godoooooooooboboooobooooooo 5 5 5 5 5 5 gooooo
vboooboboboooooobooobooobooobbobooboooooooo
00000000000 00000000000M1 0000000000000

gooooomoooooooooooooooooooooooom

l60000000000O000D0OO0O00C0OO00O0O0CO0O0O00O000000

oooooooey ooooo

#include <stdio.h>

1

2 #define N_MONTH 12

3

4 char month_name[N_MONTH][10] = { // charOd 20000

5 "January", "February", "March", "April", "May", "June",

6 "July", "August", "September", "October", "November", "December"
73}

8

9 char *month_name2[N_MONTH] = { // charO00O0OO0O0OO

10 "January", "February", "March", "April", "May", "June",

11 "July", "August", "September", "October", "November", "December"
12 };

13

14 int main(void) {

15 for (int i=0; i<N_MONTH; i++) {

16 printf("%s %s\n", month_name[i], month_name2[i]);

17 }

18 %}
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090 00000000 162

oooooooooooooooooboloooooOoOooOoOboO0oOoOooOooboOoOooooD
0000009800000 000000000000000 strmin(n, s)OO00OO
0000000000 char *s[]000000000O0O0O0O0O0OOOCOOO2000
0000000000000000000000 char s[1[10] O char s[][11]1000
Ooooooooooooooo

000ooO098 ODOoOoOoooOooo

#include <stdio.h>

3

1

2 #include <string.h> // strcmp()

3 #define N_MONTH 12

4

5 char *month_name2[N_MONTH] = { // char0 OO OOOO

6 "January", "February", "March", "April", "May", "June",

7 "July", "August", "September", "October", "November", "December"
8

9

10 char *str_min(int n, char *s[]) {
char *min = s[0];

12 for (int i=1; i<n; i++) { // 0000 O0OO0OODOOOOO
13 if (strcmp(min, s[i]) > 0) { min = s[i]; }

14 }

15 return min;

16 }

17

18 int main(void) {

19 printf("%s\n", str_min(N_MONTH, month_name2)); // April
20 }

cOOoOOoOO0O0O0OCOCOOO0O0OO0OO0OO0OoOooOOng strepy() O streat() DO OO
OO0snprintf) 00 000000000000 O0OO0OO0O0OO0DOOO0OO0OOOO
gooboooog

gboobooooboobooboooboooooooooboooobOobooOoboOobo
goocooooooooooOoooobooooooooooooooooon
gboooobodbobobooobodobooooboobooobooobobooooobooo
obooooo0ooO0ooo0oboooOoOoboO0oOoOoboOOoOooOOoOOoOOoOOoOOooOoO
goboooooooooooo0ooboobooobobooooobooon

gbooobooooobooooboooooobobooboooooboobooDbOobo
o000 PythonOOOO0O0O0OOOOOODOOOOOOOOOOOOOOODOO
oobooooooooo
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163 9.5 0000

BE B

— U000 ooooog

000000000000000char 00000000000 O0O0O0O0BOODOO
000000000000 00000O0char000000O00C0O0OOOO

void func(char x[]); void func2(int x[]);
int main(void) { int main(void) {

func("string"); func2( (int[]1){1,2,3} );

cCYOoooooiooooooooUoooooooooooon (compound
litera) 000 0000000000000 C++0000000000000O00OO
ooboobodooooboooobooooooboboobOooooboOoboooon
0000000000O00000000000000000O0O0Java0000
oobooboooooOoooooooooo

|9.5 oooo

1. [00009.2009.2100]
000 AOstrlen) 000 printf) DO OO OOOOOOOOOOO""OOOO
gobooobooooooboobooobOobOOoOooObOOobobOOobobOooDboOoo

o oo

oooooooooooooooood

printf("000000O00O%u\n", strlen("abc")); // NG

000000000000000000000000000000
2. [00000092100]

1480000000000 9.10000045200 isdigitQO000000000O00O
oo

e int strndigit(char str[]) O00stu[]O0000O0O0O0O0OOOOOO
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090 00000000 164

3. [000000re9.2200]

1500000000000 920000000000000

e void str_copy_toupper(char dest[], char src[]) OOsrc[] OO dest[]
000000O0000o00o0ooOoOooooooo
000025200 toupper O 000000 OOOOOOOOOOOOOOO
gooooooooooono

e void str_copy_swap._case(char dest[], char src[]) O Osrc[] O O
dest{] 000000 DOOODOOOODOOODOOOOOOOO
00001000000 00ooo00ooo00oooooooooooooog

4. [000000¢r9250094.100] ooooog
D0000000060000000 «0000000- 00
07000000000000000 e000000- 00
000000000000000 10000000 mM - 00

0000000000000000WebODOOODODDOO0OO

5. [000000c¢84300]
D00000000000000000  (000) xndnxrjoxndgrpdp
00000000000000000
000 ASCIDOOD 4300000 (00)123abc ~ (O O O)feds54
000000000000000000 O IT . 1 TT

0oo0Ooo0oO0oo o

6. [00000]
00000000000 int0000000000000
000000000000 100000000000000000000000
000 100000000000000000000000 char2int) 000000

"M = 0*%10+1=1
"12" = (0*10+1)*10+2=12
"123" = ((0*10+1)*10+2)* 10+ 3 = 123

int char2int(char c¢) { return c - ’0’; } // 10000000

7. [00000000000] 12110
[TODO: 0000000 sslice() OO O *dest++=...

“000000000000000000000000000000000

4 00000000000000000000000000000000000000000000000
go0o0ooO0o00OO0O0000O0OO0O00O0O0OO0000DOOO0O0O0O0O0OO0OO0O0O0OOO0OO0O0OOO0O0O0
jo0oO0o0O0o0oO0o00O00O000Moooo0oooo0ooo0ooooooooooom

164



0100

Juoogdootdd

gooooooooooboooooooooooOobooOooboooooboOoooobooo
goboboooooooooooooobooOoboOooooOooooOoOoobooOoOoOobooOoooon
goboooooobocooood

goboboooooboooobooooboodooboooobooooboooobooooooo
goooooooooooobooOooboLoULLLLUUUbObOOLObObbuOo
0oooooooooooooooooooooooooooooo

gooboooooooooooooooooboooooooooOoooobooOoboOooobooOoo
gboboooooooboooooboooooboobooooo

ooooo

e 000000 DO typedefO struct

e JO0OODOODODO

e JOOODOODOO

e OO ODOODODOODO
-0o0o0ooooog
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0100 0000000000 166

IlO.l OO0DO00O000O0bOOoDO
00000000002000000000

O0DD0D0ODO (basic data type)
int00O double DO OOOCOOOOOOODOOOOODODOOOO
000000 (user-defined data type)
00o00o000O0o0o0o0ooOo0Oo0oooOoooUoOooooo

0000000000000D0000000%000 typedef 0000000000
0000000000000 typedefinitiond 0000000000000 000O0*000
oooooooooooooooooa

/00 */ /* 00 */
typedef 0O OO0 OOOOO; typedef int myint_t;

00000000000myintt0 int000000000000O0000O000000O0
0000000000000000000000000000000000000%00
00o00o0o0oo0o0o “x»0000o0ooooooooooo

~ 0000 typedef 0000 \

COO0O0intO long0O0O0O000O0O0O0OOOOCPUODOOODOOOOODODOO
000000000231 0@0int0 16000000000000000032
gobooooooooo

000000000 3200000000000000000mtO0000000O
0000000000 00000000000 in324t00000000000
0000000000000 00000000O000IntO long0O0O0OOOO

typedef long int32_t; // intO 160000 O
//typedef int int32_t; // intd 3200000

O0000000000000000 typedefDOOOOOOOOOODO

00000000 00000CY 00 int32.t0000000000000O0O
00000000000 0000000000000000 typedeft000O0OO
ooo

“lenum, union 0000 0000000000000 OOOOOOO
20000 #define 00000000000 D0O0OD ;00000000000000000O00OO
#¥000000000000000000000000000000000000000
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167 102 000

double x =1.0;

double y =2.0;

char name [16] strepy () ;
TODO: 0 00000000 D0MOID 0000 [N\int num =10;

|10.2 000

000 (structure) 0000 000000000000000000000xw 0000
000000000x000 y0OOO2000000000000000000000O
00o0oooooooooooooooo0oo0o0oo0o0n struct0000O0O00O0OOO
00000 typedef 00O OOOO0O0OOOOOO

/¥ 000000000 oOOo */ Vaamin n

typedef struct { typedef struct {
001 00001; double x; // double x, y;
g0d2 0000d2; double y; // OO OO
oo } point_t;

1 00000; u]

struct 000 { yOOO0O0OO0OOOO0O0OOOOOO0OOOOCOOO0OOODOOOOOO
0000 (member) 00000000 OODODO dowbleOD xO yOOOOOOooooo
typedef 000000000000 pointt 0000000

0oooo0o0o0O00000000000000000000000 0 [ doubled O
000000000000 0pointt000000O00

/* 000000C0CO0Ooogog */ /* 000000C0CO0Ooog */
double x, y; point_t p;
x =1.0; y=2.0; p.x =1.0; p.y = 2.0;

I:IEII:II:II:IEIDIISDI]DDD[I[IDDDDDDDDDIIEIDDDDDDDDDDDDDD pUO
bbb xbOyboboooooooboboooouooooobooooooooooDooo
gooooobodoooooboooooo o.0oboobbOoOooooboOobooooon
gobobooooooooooooooboooooooooooooog
ooo0oooO0o01000000000000000000O0O000O0C0O00O0O0

/*000000o0oao */ /*0000000oa0o */
double x = 1.0, y = 2.0; point_t p = { 1.0, 2.0 };
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0100 0000000000

168

~ 0000 typedef 10000000 struct

obO0ooo0O00o00O000 (lagOOO0OOO0OOOOOOOOOODOODODODOO
Ostruct 00000000 200000000ypedef 00000000O00C0O0O

/* 00 */ /* 00 */

struct 000000 { struct point {
001 0oOoo0Oz1; double x;
002 00002; double y;

}; // -O0000O0DOOOODO
};

/¥ 0000000 */ /¥ 0000000 */
struct 0 00000 O0OO; struct point p;
ooo.o0o000 =0; p.x = 1.0; p.y = 2.0;

O0o00ooO0ooooOoooooOooooo|Tonpo: 000 -~000

estruct 00 0000000O0O0O0O0O0OOOCOCOOOCOOODOOC
e JOOOOOOOOOOLOOOOO;OOOODOOODO

gooooddcC++00000O0O0O0O0O00O00O0OOOOOOo

O00000000000000 typedef 00000000000 O00O0OOOO

e C++000000DDOOO0DDOOOOOC++00000OO0OOODOOO
0000000000 O0struct0000000O0O0OOOOOODOtypedef

goboboooooooooooooobooboooboooboooboobooooooo

/* typedef O OO */ /% typedef O OO */
struct list { typedef struct list {
int data; int data;
struct list *next; struct list *next;
}; // list_t OO OOOOOO
typedef struct list list_t; } list_t;

O00000nLstt0000000000000D000000000000

J1021 ocooooooo

oooooooooooooooooOooOoOoOOOOOOO0O0OO0OOOOOOOOOOOO
ooooooooooooooooooooobooooboooooooooboobo0oooobooo
goooooooooooooooobooobooboooobobooobooooboboooboboo

uomoooobooooooooooobooooooooooooooo
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169 103 0000000

BE B

I10.3 gogoogd

goboooooooobooooboodoobobooobooooboooobooooooo
oooooooOoooooOoooo 0100000000

4-600000000000C0OO0O00COOOOOCOOOOOOOOOCOOOOODBO
gobooooooooobooooooooboooooooooooo

1000000printf) 000000 pO0O0OO0Xx0 yOOOOOODODOOOOODOO
0000 .000000000000000000prinf)000000000000D0
gobobooooooooooboooboboooobobooooboooooboOoooooo

1500000000000000000 a00000000000int000 point_t O
ooooooooooooooono

1700000b0 a0000000O0O0OOOOOOOOOOOOOOOOOODOODO
00oooooolsooooooooo0o0o0O x,yOOOOOOOOOOOOODODDD

gooooo 101 ooOooo

#include <stdio.h>

/¥ 00o0o0oooo */ // 0000000000C00O00o0OOoDoooao
typedef struct {

double x, y;
} point_t;

/¥ pO0O0o0ono */

void point_print(point_t p) {

10 printf("(%g, %g)\n", p.x, p.y); // (D0 O0)OD00OOOOOOOOADO
}

O 0 NN AW N =

13 int main(void) {

14 point_t a = { 1.1, 2.2 }; // a.x = 1.1; a.y =2.2; [0OO]
15 point_print(a); // (1.1, 2.2) [ODO0ODO]
16 point_t b;

17 b = a; // b.x = a.x; b.y = a.y; [00]

18 point_print(b); // (1.1, 2.2)

19 }
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0100 0000000000 170

|10.3.1 gooboooboobooboo

O00pointt 0000000000 O0O0O0O0OOOOODOOOOOON02000

15000 pointmove(p, dx,dy) 000 pO (dx,dy) 000000000000 O0O16
000000000 oo0 pO x,yOOOOODOOOO170000000 pOOOoooQ

O00000 main() 00023000 pointmove() DODOOOOO0 ad0O0OOOOODO
oooooo

|10.3.2 gooboobobgoooo

gbobooboooboooboooboooooOoo0obooobOooboobooobooooOoOoooo
o000oo0o00oooo0O00ooO00o0o0o0000o0O00bO0O0000000 103
gobbooobbooobooooooooo

600000000000 000000 label00O0O0O0O0O0O01000000
pointprint) 00000000000 COlabelDOOOOOOOODODOOODODODODODO2I
O0000000O00belOO0OOOOOOOOOOODOOO

oooooo 102 oooooa

#include <stdio.h>

/¥ 00000oo */

typedef struct {
double x, y;

} point_t;

O 00 NN N R W N -

/* pO0DOOOO */
10 void point_print(point_t p) {
printf("(%g, %g)\n", p.x, p.y);

j

12 }

14 /* pOWx,dy) D0 0o0oog =/
15 point_t point_move(point_t p, double dx, double dy) {
16 p.-x += dx; p.y += dy;

17 return p;

18 }

19

20 int main(void) {

21 point_t a = { 1.1, 2.2 };

22 point_print(a); // (1.1, 2.2)
23 a = point_move(a, 1.2, 3.4);

24 point_print(a); // (2.3, 5.6)
25 }
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171 103 0000000

00000000 1500000 pointtmove() 000 00000O022-24000000
0000000000 0000000000O0x,y,label0000000000O0O00ODO
gobooobooboooboooobooooOooOoOoOoooOoOooOoOoOooobOoOooboOooon
oooooooooooooooooo

oooooo 103 ooooooooooooo

#include <stdio.h>

/¥ 0000ocoo */
typedef struct {

double x, y;

char *label; // *label 0O O
} point_t;

O NN R W N =

/* pO0OOOO */

10 void point_print(point_t p) {

11 printf£("0 %s(%g, %g)\n", p.label, p.x, p.y); // p.label 0O O
12 }

4 /* pOWdx,dy)D0DO0o0oog */
15 point_t point_move(point_t p, double dx, double dy) {
16 p.x += dx; p.y += dy;

17 return p;

18 }

19

20 int main(void) {

21 point_t a = { 1.1, 2.2, "A" }; // "A" OO
22 point_print(a); // ELé(l.l, 2.2)

23 a = point_move(a, 1.2, 3.4);

24 point_print(a); // EL£(2.3, 5.6)

25 }
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0100 0000000000 172

J1033 cooooo

000000000000000 mt0000000000Opointta, b;00000O
00000000a=b0000000000O0O0O0O0DOOO00O0OOOOOOOOBODOO
gobooobooobooobobooooobobooobobooobobooooboooooboaoo
ooooooooo

oooooooooOoooOoooOoOoooooOoOoOoOOOOOOOOOOOOOOOO
oobooooboooobooooooooooooooOoOooooooooooboooooboo
0000000000000 00000000000000000000000000
ooooog

I10.4 oooooboooon

l 1041 cooooooo

obbooobbooobooooboobodooooboooooboooobOooooboOoooboOoo
goboooboboooboooooobooooooooono

000 ooooooooooooo+*0o0o0ooooo

Ooo0O0 ooooooooooooooobooOoOoOOOOOOO&OOOOOOOOOOO
gobbooobobooobooooboboooobooooboooooboooooo

000 ODoO000o0O0000000000000000000voddOOOOOOOOO
gobooobooobobooo

0000000 pointt*p 0000000000000 0O000 (p).x0000000
oooooooooOooOoOoOoOOoOOOOoODooOo *oOoOoOoOoOoOoOoOboboboboon
.goooooooooooooooooooobooooobooooooobooooobobooo
oobooooobooobooooooouob->000000p->xO00000000O0O0OO

/¥ 000000 */ /¥ 0000CO0O0DO0DOooo */
double point_sum_xy(point_t p) { double point_sum_xy(point_t *p) {

return p.x + p.y; - // return (*p).x + (*p).y; // 00O
¥ - return p->x + p->y; // 0O
o }

* €990 64KBOC89 0 32KBOODDDODODOOOOODOOODOD0D00000000000D0
g0o0oO0o0o0o0ooO0o0o0O00oO0o0oOo0oo0O0o00o00o00o00oo0oooooooon
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17

3 104 00000000000

p| X ‘ y
label

oo [ e [ o

->label

1710000000000 1030000000000000O0DO0O0O0O0O0O0O0O 104

gobobooboooobooooboooboboooboooooooooooao

O NN R W N =

(@ O000D0O0D0ODOO*0O000000000CCOODODODDO

(b 0O0ODOOOO0OOOO0O0ODOOOOOOOO ..O00000 000000

(cDOO0OO0O0O0OO0O0OOOO0OOOOOOO0OOOO0O0DOOO0OO0DODOOO0DOOO0OO0
goboboooooooooooobooooooooooooo

(d 0000000000000 0000000 &000000O00O00O0OO

gooooo 104 ODO0OO0OOO0OOOOOOO0OOOO

#include <stdio.h>

/¥ 0000ocoo */

typedef struct {
double x, y;
char *label;

} point_t;

/¥ pO0ODODOO */
void point_print(point_t *p) { // (a)* 00
printf("0%s(%g, %g)\n", p->label, p->x, p->y); // (b).O0->00 0O

}
/* pO(dx,dy) D000 0000Q0 */ // (c)void O OO
void point_move(point_t *p, double dx, double dy) { // (a)* OO
p->x += dx; p->y += dy; // (b).0->000
/* return p; */ // ()return 00
}

int main(void) {
point_t a = { 1.1, 2.2, "A" };

point_print(&); // OA(l.1, 2.2) // (& OO
/¥ a =%/ point_move(§a, 1.2, 3.4); // (©)a= 00O, (d& OO
point_print(&); // OA(2.3, 5.6) // (D& OO
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0100 0000000000

174

J 1042 cooooo

nt0000000000000000000000imt00000000000000
oo00 [ l0o0o0o00ooo0oooooooooo

/¥ 0oooog */
double x[3], y[3];
char *label[3];

x[0] = 1.0; y[0] = 3.0;
label[0] = "A";

/*0ooooo ¥/

typedef struct {
double x, y;
char *label;

} point_t;

point_t pL}l;

p[0].x =

1.0; pl[®].y = 3.0;
p[0].label =

nAT

p0l0000000O0O000O00O0CO 1000D000000O00O00000O0O00O0O0

pl0]x00000000D000O

O00o0ooooooo2000000002000000000000000O010
ooboooobooobooooooooooOoooooOoOooOooOoooooOoooooobOoo

goboooboooboooooboobooo

/00000 */

double x[3] = { 1.0, 2.0, 3.0 };
double y[3] = { 3.0, 2.0, 1.0 };
char *label[3] = {"A","B","C"};

/000000 */

point_t p[3] = {
{ 1.0, 3.0, "A" },
{ 2.0, 2.0, "B" },
{ 3.0, 1.0, "C" },

};

o001 0000000000000000000IMO00O0O0O00000O00O0O0D0O

ooboooob&OOOOO0ODOOOODDOO

/¥ 000000000 OooOog */
for (int i=0; i<3; i++) {

point_print (&x[i], &y[il);
3

/¥ 000000000 O0OoOooOo */

for (int i=0; i<3; i++) {
point_print (&p[il);

3

boboobooooooboooooobooboooo@mobobooboooboooooobooo
goboodoooooooboooooboooobooooboooobooooboOoooboobogon

oo0ooooTobpo: 000000000 cCPUOOOOOOOOOODOOO

/00000 */
point_print_array(3, x, y);

/¥ 000000 */
point_print_array(3, p);
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104 00000000000

J 1043 ooooooooo

BE B

goboooooooooooobooooboooooooooooboooOoooooo
ooooooooooooooooooooooooooo

doubles[2]; 0000000000000 O0O0O0O0COOOOCOOOCOOOOCOOOOO
goooobooooboooooooooobooooobobooooobooobOobooboOoobobOoo
gobobooooooooooobooooooOooOoOooOoOoOoOoOoOoOoobObOooboboooD
goboboooooobooooboooboooobooboooo

/* doubled O */

// 00000

/= 000oao */
void sight_print(double s[2]) {
printf("00 O :%g, O :%g\n",
s[0], s[11);
}

int main(void) {
// 00

double s[2] = { 1.2, 1.5 };
C // 00 (kgf)
double g[2] = { 15.5, 13.0 };

ooo
sight_print(s); // o

sight_print(g); // 00O

/000 */

typedef struct { // OO
double left, right;

} sight_t;

typedef struct { // 0O O (kgf)
double left, right;
} grip_t;

oobooo

/0000 */
void sight_print(sight_t *s) {
printf("00 O :%g, O :%g\n",
s->left, s->right);
}

int main(void) {
// 00

sight_t s = { 1.2, 1.5 };
<: // 00 (kgf)

grip_t g = { 15.5, 13.0 };
ogooo

sight_print(&s); // o
// sight_print(&g); // 0 0O0O
}
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0100 0000000000 176

I10.5 oooooboooon

00000000000 “v000000000000000000000o0000

0000o0o0000000o0000ooO0oO000o0o0b00000 “x»000000
ooooooooooooooooobooobooobOobbbbbObObObbbbO
goo0o00000o0o0o0o0ooooooOoooooooo

void point_print(point_t [FpD;
void point_move(point_t , double dx, double dy);

0000000000000 00000000000000000000 point_print()
000000000000000000000000000000000000000
000 hogeoutput() 00 fugadispay) DOOO0O000O0D00O0OO0OO00MOOOOODO
00000000000000000000

ooooooooooo

oooo0o000000000o0ooooOo0 cooooooooooooooooooo
uobbooobooobooooooboooOobooboOoobboOooDo

X o

(point_t *p);

void point_print|/(point_t *p); void point_p
void hoge_loutput|/Choge_t *h); void hoge_p (hoge_t *h);
void fuga_[dispay|(fuga_t *£f); void fuga_p (fuga_t *£f);

— 0000 oooooooooboooood

ooooooooOOOOO0OO0OO0OO0OO0O0O0O0O0O0000000000000000
ooooooooooooOoOoOOOOOOOOOOOOOOOOOOO0O0000
ooooooooooboooooooboOoOooooboOoOooooOoOooobOoo
o0oooooooooo

goboboooooooboooooooobooobooboo0oooOobOoooooooboo
gobooooboobooobbo0ooooobOOob=0000000D0O00OO0DOO
gobobooobooooboooooooboooooboooobboboooboboOooooo
goboooobooooooooood
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177 106 OO0000000000000000000000

32 bit

CAERYTIER

struct

CAEYTIER
CAEYTIER

I10.6 guoddddoooooooooooooooaa

gbooooooboobobobooobooboobocoboboobooooboOobOonbOoonog
0oooooooooooooooooooooooooooooooooon
ooo0o0oooOoOoO0oooOoO0O0o32000cpPiOO0OO0O0O01I000000000O0O
0000000 3200000000000320000400000000000000
04000000 400000 1000000000000000000000O0400
oo0200000000000000000000000000000000000O0
0oooboooooooo 400000000000000000O0O0ODOOOOODDODO
0000000000000000000000000000 (alignment) 000000
oooooOooO0o0O0000000O0DO0O0010000char0000 3000000
00000o0ooOo00oo0400000000000000O00000O0DOO0OODO
0000000000000 000000000000 (paddingODOOOODO
00o00ooO0o0oo0o0ooo0o0ooo0ooooooooooocpi0OooOng
gobooooooooboooobooooOooOoOoOoOoOoOoOobOOOoOoOobbOooboboOooon
goboooooooooooooooooooooOoOoooOooobooOobOooboboOooon
O00000000000000O0 sizeof 000000000O0CO

struct char_and_int {
char a;
int b;
15
printf("%zu\n", sizeof(char)); // 1
printf("%zu\n", sizeof(int)); // 0:4 (ODODO0O)
printf("%zu\n", sizeof(struct char_and_int)); // 0:8 (0D OO 0OO)

0000O0O0char0 10000t 0 40000000000000000 800000
00ooooooono 8-(1+4)=300000000000000000000000
MEMO: memecmp() 0000000000000
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0100 0000000000 178

I1&7 gooooon

00000000000000000121000000004.0000000000
000000000 200000000000000000000O0000O0O00O0G0OAO0
oooobooboOoooooo0ooo 5000000000

000 58000000 20000000000000000fractiond10000000
fract 00 0000000000000000000000000000b0Oa0
000000a000000000000000000000000000000

00 26-30 000 fracreduce(*x) 100000000 * 0000000000000
0000027000 000000000000000000000000000
0000D00000000000028-29000000 *»* 0000000000
000000000000000veid 00000000

00 33-37 000 fracadd(*r, *x, *y) 0000000 2+4 =t nppgpoo00
34350000000 #0000000000000000000000000
0360000000000 fracreduce(r) 10 000000000r00000
0000000000000&000000

00 000000000000000000000040-43000 frac_sub(r, *x, *y)
00041000 *y 000000000000 mp00000004200000
0000 fracadd(r,x, &mp) 000 00000000000000000000
0000mpO00000000000000000000&O00D0000

000000000000000 200000000000000000000000
obooodoooooooboooooboodoobooboooboboooooboooooooooboaoo
goboooboboooboboooobooobooboobooboooooobooooooan

oooooo 105 oooooo

#include <stdio.h>
#include <stdlib.h> // abs()

/*b/a 0000000 (a>®) =/
typedef struct {

int b; // OO

int a; // OO
} frac_t;

N=l- S - Y . e

10 // 00000004

int gcd(int x, int y);

12 void frac_reduce(frac_t *x);

13 void frac_add(frac_t *r, frac_t *x, frac_t *y);
14 void frac_sub(frac_t *r, frac_t *x, frac_t *y);
15 void frac_print(frac_t *x);

j



179 108 0000

17 /* x0y000000000 (x,y>=0 00 x+y>0 OO0 ODO0O0O) */
18 int gcd(int x, int y) {

19 while (y '= 0 { // 0000000 OODO
20 intt =x%y; x=vy; y=t;

21 }

22 return x;

23 }

24

25 /% 00O */
26 void frac_reduce(frac_t *x) {

27 int d = ged(abs(x->b), x->a); | X _ Xp/d

28 x->b /= d; it - xa/d

29 x->a /= d;

30 }

31

32 /* O00O0*r = *x + *yO */ U; Xo b
33 void frac_add(frac_t *r, frac_t *x, frac_t *y) { —=—+—
34 r->b = x->b * y->a + x->a * y->b; Ta Ya  Ya
35 r->a = x->a * y->a; _ XpYa *+ XalYp
36 frac_reduce(r); // OO O0OO - Ellln

37 }

39 /'!: D D D '!:r = 7‘:X — :’:y[:l :':/
40 void frac_sub(frac_t *r, frac_t *x, frac_t *y) {

41 frac_t tmp = { -y->b, y->a }; // 0000000000 OOOOO
42 frac_add(r, x, &tmp); // 00000

43 }

44

45 /% 00O */
46 void frac_print(frac_t *x) {

47 printf("%d/%d\n", x->b, x->a);

48 }

49

50 int main(void) {

51 frac_t x = {7, 12 }; // 7/12

52 frac_ty ={ -1, 4 }; // -1/4

53 frac_t r; // 000000

54 printf("add "); frac_add(&r, &x, &y); frac_print(&r); // 1/3
55 printf("sub "); frac_sub(&r, &x, &y); frac_print(&r); // 5/6
56 printf("0® "); frac_sub(&r, &x, &x); frac_print(&r); // 0/1
57 }

|10.8 o000

1. [000000000103.100]
1e00000000D0D0OD 101000000000000
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0100 0000000000 180

180

e double point norm(point_t p) UO0OO0O0OO pOOCOOODOCOOO

.[0000000000000>104.100]

1730000000000 104000000000000
e double pointnorm(point_t *p) OODOOOODO *pO00000000O0O

.[000000000103.200104.100]

1730000000000 104000000pointt00 zO0O0O0D0DOOOO30
00000000000 O0pointmove) 00000 zO0OOOOO dzOOOOO
main) 000000 ;0000000000000

. [0000000r7.300]

000000 10500000000000000000000300000000
0000 fracadd) 0000000000000000000000O0O0O0000
0000000000 20000000000000 ()220000return 1;0
000 (§)28290000000000 (i)360000000000

.[0ooooo]

000000 10500 0fracsub() 0 fraccadd) DO OO0 O0O0O0OO0O0O0O0OOO
o0oooooooo000000o0000o00o0oo0o0oo0oooo0o0o0o0o0 2000
0000000000o0o0o30000000000000G0O00D0)0000
0000000 (i.000)0000000 (i.000)00000000000

. [0Dooooooo]

oo0oooo 105000000 »r0000000 fracinv(*r, *x) 0 0 00O
000000 000000000000 DO00000 0000000000
goobobooobobooobboobbbooobobooooo
000000000000 fracmul(*n, *x, *y) 0000 frac_ div(*r, *x, *y) OO O
000000O00000000o0O0UoOo0oUoo *ro0o0ooo

.[0oooooo]

20000 ax*+bx+¢c=00000000200000000000000
equad t 00000 double DO a,b,c00000000O0DOO0ODODO
e sol t00000 double 00 alpha,beta 0 0000000000 OODOO
00D0O00DoO00Do00ooOdb0bDe+#0000000D0OOOOOOOO
e void quad._create(quad.-t *q, sol.t *s) 0 *sO0O000O0OOO0O *qO
D0000G-a)x-B=x*-(e+B)x+e00000000
e double quad.disc(quad.-t *q) 0 *qO0 000 D(=b*>—4ac) 0000

-b+ VD
A et \/_IZI *s

e void sol_solve(sol_t *s, quad.t *q) O *qO OO0 O

goood

.[0o0o00000000bo0000] &12.1.1 0



0110

Juoogdood

000000000000000000000000000000000000000
00000 CO0O0000000000000000000000000000000
0ooo0o0o0ooo

000000000000000000000000000000000000000
0000000000000000000000000000000000000000
0000000000000000000000000000000000000000
00000001000000000000000000

00000000000000000000000000000000000000
oooQ

000000000000000(()000 000000000 30000000
0000000000000000000000000000000000000000
0ooooooo

ooooo
e JO0OD0ODODODODODOMO

e fopen / fclose

e JO0ODOOOODO
e NULL, EOF

e OOODO
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|11.1 000000

ooooooooooooooObOO0OO0O0O0O00OOOOUOOOObbOODODbDOOO
0000000000000 8O0000=1000000000000000000O00
oobooobboooooooooooooooooooooooooooooooooo

0000000o0o0oooooooooo 20000000000

000000 (extformat) 00 0000000000000 O0O0OOOOOOOOOO
OO0ASCIOOO0O0O0O0O0000O0ASCIOODOOO0O0OOO0O00000O00O0
gbooooooooooooooboooboobOooOoobomuoobooobOoDn
HTMLOCSVOOO

000000 (binary format) 0000000000000 0000O0O0OOOOOOOO
oooooooooooooobooOooooOOobomOooooooOoboboOoOoooon
gobodoobooooooooooboooobobooonn

uobooobobooooboobooooooobooboOobooOooobbOOoobboOooobooboboOoo
ooo0000000 ASCl0O00000oooooo0o0o0o0oooooooooooon
goboooboooboooobooooooooooooooboooobboogoobogon
00000*000000000000000000000000000

000000 O0SOD00000OOON\r\nd WindowsO, \nO Unix 0O, \r0 00O MacO
0300000000000 000O0OO0O0COOOOOOOOODOOODOOOODOO
0000000000000 00000000000000*0

gobbooobooobooboooobobooooboboOooobobooooooOooOoOoOoooo

l1111 coooooo

000000000 HDDO SSDOOOOOOO0OO0OO0O0OOO0O00O0O0O0O0O0D0O
goooooobobooooooooooooobooobooooboboooboboooooboo
gobooooboooobooooobooooooboooooboobooobobooobbooooboboooo
ooboooooboooooo

00000000000000000000000 (uffe 000000000000
gobooobooobooooboooobooooooooooooooooooobogon
000000000000 00000000000 (buffering) 000000

*1' 000 JISO 1S0-2022-JPCO Shift JISOEUC-JP 0 3000000000000000000 UTF-800
gooooooooboo

*2 Cygwin 0 Unix 000000000000 Windows 0OOO\r\nO \nO0 000000000000
oo

182



183 112 00000000000
] j
]

EXH

I11.2 gogdoooogoogo

COO00DU0DUO0O0OO0D0O0OO00OFILE*OOODO®0000000000000
Ofp00000000000000000O00000000 (filepointer) 000000
ooo0ooooo0oooo0o0ooOo00oooooooo0oooo foooooo
OOFILEOOOOOOOO

ogd oooo
ooo fopen()
goopooooog fgetsQ, fprintfO 00O
oogd fclose()

gobobooooooooboooobobooobobooobooooboooboOoooooo
goboooooooooooooooooooooooooooooooboooooon
goooooooooooooooooOooOooOoooLooLLoLoLoOOLULoLLUOoo
ooooooooooad

FILE *fp; // 0U0UCOUOOO0OO0OO0OO0OO0OOODDODODOOOOOOOOOO
fp = fopen(OD OO OGO, "r"); // OO0
// 000
fclose(fp); // O OO

O000OCOfopen() D0 OO00OOOODO fpO00O0O0OOO0OODOOOOOOOOODODO
OO0Ofclose(fp) 0 10000000000 O00O0OOO
OOOFLE*0000000000000000O0O0x11.11 0000000000
oo0l1o0o0ooo0o0o0oooo0oooo0o0ooooo0o0oooo0o0oooo0o0ooo
0ooooooooooooooooooooooo

S 000000000000000000000000000000000 filetOOOOOODOOOO
0000000000000000o00o00o0o0o0o0oOo0oO0oooo0ooo0ooo
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|11.2.1 goboooogd

000000000000 fopen(QOODOOO0OO0O0DOOODOODOOOOOOOOO

#include <stdio.h>

FILE *fopen(const char *path, const char *mode);

path 0000000000 00000O0O00O0O0O0OO0OO0OO0O0O0O00O0O00OO0O00000
O00aexeJ aowtD 00000000 000000000000000O000
00D00000000000000%0

mode JO0D0DOD0O0OD0OOO0OODOO0OODOO0OOOODOODOOOOD (open mode)
0000000000 30oooooooogo

n_n non n_n

mode r W a
oooo oooo oo
(read) (write) (append)
ogoooooooood oo oo oo

od

000 booooooOoooboboOoOooOoboOoOoOoObCcOoOoOOOOOOONLLODOO
Ooo000b0O 1120000000000000000O0CO0O00G0DOO0OO

,-l@)EIDDDI

mode 0 "w'O0000000O000O0C0O0OO0O0OOOO0O0OOOOOOOOOOO
ooooooooooooooooooooooooo

"a'000000000000O000000000000000O0O00O0O0000

— 0000 0000000000 a

goboboooooboooooooobobooooboooOoboooobooooooooo

o000 (HhoooooooOooooOoOoo oUoooooooooooo

ooo0,00 (000000000 Uooooooo0oooo0oo0ooo
3)0000000000000000000018000000000

“00000000000000000000000000000000

S Windows 0000 000000000\DODDOODO0OD0OO0OD0D0O000OD0O0000O0O00000
000000000000000000N\ODO 20000000000000cC3000000 Cygwin
O00Unix00O0/00000000000000000000000000D0
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185 112 00000000000

BE B

J1122 ooooooooo

000000000 O4fcleseQ O00O0O0O000O0O0OODOOOOOOOODOODODO
0oooooooooooooooooooooooooooooooooooooon

#include <stdio.h>

int fclose(FILE *fp);

‘TODO:DDDDDDDDDDDDDDD

fopen) DO OOO0O fclose)OOOOOOO0O0DOOO0OOOOO0O0OOOOOOOODODO
0000000000000000000000000000*01 000000000
000o0o0oooooooooooooo 2030000000000 100000000O0
goboboooooobooooboooobooooboobooooboobooo

— 0000 NULLOOOO

oboooooooobobobobooboboboobooNLLOOobooooooo
oooooooooooobocOoOoOoooboboOoOoOooOoboOoOoOooobOoOooon
gooooooooOmll210@mo0 00000 OOODODOOODOD
omoooooooooooooooooobooooOd

fclose(fp) 00O O0O0OO0OD0 fp0 NULLOOOOOOOOOOOOO2000
ooboooobooooboooobooOoobooOoboOoboOoOooboOoOoOboUoOoDo

% 0SO000000000000000000000000000000000000000000000
oooo0ooo0ooo0ooo0oooOoobDOoobDoSOObO0ObO0O00oO00OO00oOo0oDOooD
0000000000000 oSO0O000nO0O0DO00nD00ODn0o000o00o00oooonoon
000o0o0o00000000000000000O000000bO0000000O000o0o0o000
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0110 000000000 186

011.1 ODoOoOooooooo
oo oooog ooooood
100 (char) fgetc(Q fputc()
10 (string) fgets(Q fputs()

0000 (format) fscanf(Q) fprintf(Q

|1123 coooooooo

ooo0o0o0o0o0oooooo0o0o0o0oooobooo0oooooo0ooooooon
oobo0ooOooO0oooooooO0oO0OOOoOO0OobooOoOOO0OO0 110000000000
000000 cOcharD00MMsO sringd0 000000000000 pute get0OO
Oo00oobomooo0o0ooo0o0ooooOo0o0booo0ooooooooon

#include <stdio.h>

int fgetc(FILE *£fp);
char *fgets(const char *buff, int size, FILE *fp);
int fscanf(FILE *fp, const char *format, ...);

int fputc(int c, FILE *fp);
int fputs(const char *s, FILE *fp);
int fprintf(FILE *fp, const char *format, ...);

TODO: 0000000000000 fHash(stdout); 00 0O
gobooboooooooooooboobooobooboobooooboooooog
oooooooooooboOoooooUooOooboOoOoOobOOoObObOOOoObOOOObOOn

boooooooooooooooooooad
gobooobooooboooooboboooooboo

— o000 oogoog

O00000O000CcooO0 FILExO00ooooSooo0oooooooon
000o0o00o0ooooooooooooooooooooooo

000000000000 0000000000000000000000000
OUSBOOOOOOOOOOOOOOONONONONDNONONOOO0OOOOOOOOnn
000000MO0000000000000000000000000000
000000000000000000000000000000000000
00 (flushyD0ODOOO
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187 112 00000000000

0112 0o0Oo0oooo

oooo ooooo ooooo oo
NULL <stdio.h> ooo ooooooood
EOF <stdio.h> -1 0000000 (End Of File)
EXIT_SUCCESS <stdlib.h> 0 oooo
EXIT_FAILURE <stdlib.h> 1 oooad

|11.2.4 gogboooobogoboobn

gooobooooooboOooooobOO0oO0oO0ooOooooObObOOoOoOoDObObOOoOooDO
gooooooboboboooooboobooboooboobooboobobooooooon
exitQ UOOOOOOOOOOOOOOOO

#include <stdlib.h>

void exit(int status);

O00000exit)OOOO0OO0OO0O0O00O0DOOOOO0O00O0O0exit)OO0OO0OO0O00OO
goboooooooooo

U000 status O0O00O0000O0O0O0DOODOODO EXITSUCCESSOOOOOOOOO
EXITFAILUREOOOOOOOOOOOO0OOOODO Ostatus O main() O return 0 0 O
ooooooooo00O000 11200000EXITSUCCESSD oO0DOOOOOOOO
000000 main() 0 return 0; 0000000000000 0O0O0O0O0O0O0OOO

— 0000 main 000 return

main 000 int000000 return 0; O0000000O00O00O00O00OOO
oooooooog?

obobooooobodboooooodobdobooooooooooooooboooon
00000000000 0OcmdexeOOOO bashOOOOOOO0OO0OOOOOO
O0oo0ooooo0ooooOoOooooOoOoooOopoOoOoooooOo2s50000
000oo000o0ooOoO0o0ooOo0ooooO0o0ooDoOOooooooOoooo
oboboooboooooobooboOooooooboooooooooOooOobOoOooboobooo
ooboooobooooboooooooo

000COO00 min000 return 0; 00000000000 OOOOO
OC++0000000Javald mainO00000 void OO0 M
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I11.3 oogoggo

| 1131 oooo
00d00ooooooooooooOooo 1110000000 oooooan

e fprintf(fp, "....", ... )0 printf("....", ... ) 00000000000
gooboooooboooobooobooo

e fputc(c, fp) 0 10000000000 fprintf(fp, "%c", c) O OODOOO

e fputs(s, fp) 00O DODODOODOODO fprintf(fp, "%s", s) IO OOO0O

00030000000000000000%0fprintf) 00000000000000
00000000000 fputc) 0 fputsO OO0 D0O0OO0O0O0OOOODO
00o00boo0O000o0o0o00oo0o0oooo0o0o 111000

000 50000000000000000000O08UDUUUDoDOoOoUooooon
odoooooUooo "'w'oooooooYooo fooodooooUooo
O0ooNULLOOOOOOCOOUOUOOoooooooooooooooooooo
goooolooooooooOoooooUooooooooooooo1looo
Oexit(EXIT_-FAILURE;O 00000 O00D0OOCO0ODODO
0000 main() 000 Mreturn EXIT FAILURE;D O 00000000 0O0OOO
Omain) 0000000000 exit)0D0000O0O0OO0O
O0000O0OOgg8UuUd fopen()O 10000 printf() 0 20000000000
O0000000oO00ooOosooood flename 00000000 OODOO
0000000o00o0ooooooooooooooooo

OO0 OOoOoOooooooOoOoOoOoOfprntf(fp,..) 00000 10000000000O
000 printf ) 0000000000 fputs) O "AAA"O O OO DOOOOO fpute() O
A’000D0D00D0D0000O0OOOOO

000 240000000000000002500000000000000 main() O
O0return 0;0 00000000 OOEXIT FAILUREO OO OO EXIT_SUCCESS
ooooooooo

O000DOo0o000Oo0OO0000ooOO0d"output.txt"OODODOOOODOOOOODOO
O000D000000CygwinO UnixOOOOOOOOO "cat output.txt"OWindows
O0000OCO0O0OOOO"TYPE output.txt" 000000 OQOO0OOOCOOOOOO
00o00o0ooo0o0o0o0o0o0ooU0oO00o0o0o0oO0OoooOoUoOOooOOoOOn

“000000000000000000000FILE*00000000000000000000000
gooooooooooog
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189 113 00000000

goboooooooobooooooooOoooooOooOooooooo

0ooooo 11l oboooooooooo

1 #include <stdio.h>
2 #include <stdlib.h> // exit()
3
int main(void) {
char filename[] = "output.txt"; // 00O O0OOOO0OOO

/= O0oo %/

FILE *f_p = fopen(filename, "w");

if (fp == NULL) {

10 printf("OC 00000000 OOOOOO ’%s’\n", filename);

11 exit(EXIT_FAILURE); // 00 0DOO0OO0OOODOOOOOOOOO

4
5
6
7
8
9

12 }

13

14 /¥ 0o0a0 */

15 fputs("OOODO\n", £fp);

16 for (int i=1; i<=9; i++) {

17 for (int j=1; j<=9; j++) {
18 fprintf(fp, "%2d ", i*j);
19 } o

20 fputc(’\n’, £fp);

21 } -

22

23 /¥ 0oOoQg */

24 fclose(£fp);

25 return EXIT_SUCCESS; // 0O 0O D
26 }

Windows 00 0000000000000 O00O0O0O0O0O0O0OOO0OOOOOO0
O0000000MUnixOO MacOOOOOOOOOOOODOOOOOOOOO
ooooooom™

ocooooooooooboOoOoooooOoboOoOoOoOobOoOoOoOoOOboOOOon
ooboboooobooooooooooboooboooobooboobooooobooo
ooooooooooboooboboooon

goooooooooooobobooooooOoboooobooOoOooOooOboOoOooboobooDo
ooboooboooboobooboooobOoOooooobooboOoOoOobOobOOOobOObOboOoon
o@ooooooooooooooooooooooooooooooomm
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000000000 1000000000 fgetcOQOO0OO0O0O0DO0OOOOOOchar
0000 mtO000000000000000

#include <stdio.h>
int fgetc(FILE *fp);

e 000 100000000000000000 unsignedchar00000000O0O

e JO000O0OOOOOOOODOOOOUOODOOODNIIOOODOOOOOODOO
EOFOO0O00OOOOOO0OO0OECFOO0O0O0O0OOOOEndOfFileDO0OO0ODOODO
0000b0O0000000000000 -1000000000000 11.200

ooooooooooOoOOOOOOOOODOOOOOODOOOOOOOOO0 11.2
00o0o000000ooooooooo0o0ob 11100000000 0000000000
fopen)DO0ODOO "r"O000000000D00DODOOOOOOOOOOOOOOOOO

150 00000 1000000000000 cO0OOOOOO

160 whileOOOOODOOOOMmMfegetec) OOOOOOOOO cOOOOOOOOOO
00000000000 oO0O002000000000000000000000
gobboooobooooboooooboooooooooboooobooooboobobooooo
goboobooooobooooooobooboOobobooooOooOoOobboOooOooOoo
gobooobooooboooo

/5000 */ /500 */
while ((c = fgetc(£fp)) !'= EOF) { for (;;) {// ODO0DO0ODO
. - c = fgetc(fp);
if (c == EOF) break;

170 c000000®0D0D00000000000OD0O000DO000000

00000000000 000000000D0DO0"input.txt"O0000000000
oooo0o00o0o0o0o0oooooooooOoooooooooo

0000000000000 0000000do#include <ctype.h>0000000O0
170000000000000000000000000O0D000ODOO0*0

printf("%c", toupper(c)); // 170000000

S (fprintf) 0 %c 00000000 int0000000000 ¢O (unsignedchar) 00000000000
® Shift JISOOODOO0O0000000000000000000UTF-80000000

190



191 113 00000000

Tihfifs] Jilss

2 lglofold|

plrlolgrlam !l

oooooo 112 ooooooooooooooo

1 #include <stdio.h>
2 #include <stdlib.h> // exit()
3
int main(void) {
char filename[] = "input.txt"; // 00 0OOOO0OOO

/* 00O */

FILE *fp = fopen(filename, i);

if (fp == NULL) {

10 printf("OC00000O00OOOOOOOO ’%s’\n", filename);

11 exit(EXIT_FAILURE); // 0DO00OO0OO0OOODOOOOOOOOO

4
5
6
7
8
9

12 }

13

14 /¥ 000 */

15 int c; // 000010000000 0char OO OO0O
16 while ((c = fgetc(fp)) !'= EOF) { // EOF D000 O0OOODOOAO
17 printf("%c", c); // cOl10000O0O00O0O

18 3

19

20 /¥ 0o0Qg */

21 fclose(fp);

22 return EXIT_SUCCESS; // OO OO

23 }

feetcO)OO1000000000000O0O0O0O0OOOOOOOOOOOOOO
O00000OfgetcO OOEOFOOOOOOOOO1000O0000O0O0O020
goooooooOO0oO0O0O00oOoOooooOoooooooooo

00000 fgetecO O 1000000000000 OOODOOOOOOOOOOO
0000000000000 O00o00o@mfeof 0000000 11.3.600

while (fgetc(fp) !'= EOF) { // (NG) O
c = fgetc(fp); // 10 00

oo
oo

OO
OO
OO
(|
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ooboooooboooooboooobooooobooboOoooboOobooOoboOoooboOooobooo
0000000000000001 000000 fgetsQOOOOOO

#include <stdio.h>

char *fgets(char *buff, int size, FILE *fp);

buff DO0OO0DOODOO0O0OOOO 1000000001 00000000000000000
0000000000000 000000 \n’J0000%°0

size uff 1000000000000 00D100000000000D00000000
000000000 00000MO0000 feets) 0000000

000 000000000 uf?000000000000000000000000
ONULLOOOOOONULLOODOOOOOO0O0O0O000000

00o0o00o0oO0oooo 1N13pooooooooooDD 112000000000
000000000000000000000 (inebuffer) 000000000000
oooooooooooOoooooOoOoOoOoOoOooOoOOOobOOoOoOoooOOOboOoOoonl
gbobooboooboooooboooooboobooobOoooOoooobooooOoOobooOoon
oo000o 100000 1024000000000000000000000000G0O0AO
ooooooooooooo
4000000000000000D0O000O0800000O0O00OO0O0O0OO buffm
O00O00O01BOOO whileODODOOODOOOOODOOOOOOOOOOOOOOffgets()
ONULLOOOOO uff00000000000000000019000 printf() O %s
ODwff 0000000000 1000000000000000000
goboooooooooooboobooooooboooooo0oooboOooooobooboOoa
000000000000000000000 int00000 <stdlib.h>0 atoi() 0O
00o00*¥000000000000 11.30000017200000000000000

“OppooDoD000'\n’ 0000000100 size0000000000000000O000OOOOO
puc)00000SO0000000000000000 \n’ 00000000000000000
N buff 000000000\’ 00000000size00000000000000000000000

0 (size-1) DO O
20000 f000000000000000000000ONULLO0ODO0O000000000000
“Blong0 00000 atol()0 double 00 atof() 00D C.60
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‘program!A‘

oooooo 113 oooooooooooooo

#include <stdio.h>

1

2 #include <stdlib.h> // exit(Q)

3

4 #define BUFF_SIZE 1024

5

6 int main(void) {

7 char filename[] = "input.txt"; // 00 O0OOOO0OOO

8 char buff[BUFF_SIZE]; // 0000100000000 00O0O0
9

10 /000 %/

11 FILE *fp = fopen(filename, "r");

12 if (fp == NULL) {

13 printf("0 0000000000 OCOO0O ’%s’\n", filename);
14 exit(EXIT_FAILURE); // 00DO0OOO0ODOODODODOOOOO
15 }

16

17 /¥ 004g */

18 while (fgets(buff, BUFF_SIZE, fp) != NULL) {

19 printf("%s", buff); // NULL D0 O0O0DO0OO0D0D0OO0
20 }

21

22 /¥ 0O0Qg */

23 fclose(fp);

24 return EXIT_SUCCESS; // OO OO

25 }

/¥ 000017000000 o0 */
int count = 0, sum = 0;
while (fgets(buff, BUFF_SIZE, fp) != NULL) {
printf("’%s’0 000 000O00O\n", buff); // 0000010000
int val = atoi(buff);
sum += val;
count++;
}
printf("00=%d, O 0O=%d, 0O O=%f\n",
count, sum, (double)sum/(double)count);
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oooooooooOobooOoOOOODODDOOOOOOOO0OO0O0O0 10000 Ocount
010000sumO00000000000O0O0C0O0O00DOOO00DOOO0O0O0OO000O0OO0
ooooooooooooooooo

00000000 10000000000000 1000000000000 O0
ooooooooooooooooooooooooooooooooooood
ooooooooooooooono

o0oo0o00oOoo0o0o0oooOo0o0o0ooo200000000000000
gboooooboobooOoboooboooooobooooboooooOoboOobOobo
gboobooodoboobooobooooboobooobooboboboOooobOobo
oo00ooo0o00oo 100000000000000000

oooooooo gooooo
1

'00oooooao

'3

'00o0ooooao

ocooho

00000000

10

0 '00oooooao

00=10, O00O=55, O00=5.500000

= 00 O BN N ONUVTwER

oo000010000000000000 ¢)00oo0ooo0o0o0oooo10000o0o00
O0'\n’000000000000000ImtO000O0000000O00C00OO00B00AO0
oooooooooooooo

—|®DDDDI

000000000 10000000 10000Imputtxt0 000000000
ooooooopooooooo 1oboobooObb0bobobobooooooooooooo
oo

gbooboooboobooooooooboboOoobOobOOobobOobOoOoOoobog
ooooOoOO0OO0OO0EOFOOOOOOOOODOOOOOOOOOOOOOOOO
oooooooooooooo
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1(2(3 alb|c z

Yy
%d %S  %C%C

|1134 coooooooo

011.1000000000000000000 fscanf)000000000O000OOO
00000000000000000000000000000O0O0scanf)O00O00O0OO
gboobooooboocooboooobooobooooboooooboooobooobooon
0000000000000 00000000000000000Ofgets() O sscanf() O
000000000000 Osscanf)ODOOOOOO

#include <stdio.h>

int sscanf(const char *str, const char *format, ...);

sscanfQ D000 O0O00O0O0OO sr 00 format 0000000000 0O..000000
000000000000 Ofeets)ODOOOOO 10000000000 0O0DOO0OODO
0000000100 sscanfQOD 00000000000 OscanfQ)O000000O00OO0O
00o000o000oo0o0o0oo0o00ooo0ooooAS200000000000

0000 fscanf() 000000000000 O0O0O0DOOOODOOOOO fscanf({fp,
"%d,%d", &, &b); 0 20000000000000000 fscanfQ)OOOOOOOO
10000000000000","000000000000000000000O00O0O0AO0
goo","ooooooooooooooooooooooooooooooooDboDD
0000000000000 000000 100 fscanfQOO00O0O00OO0OODOOOODO
ooooooooooooooo","ooooooooooooooooooooooono

fgetsO O sscanf) OO0 0000000000 100000000000000OC0O
gobobooooooboooooon

OO0scanf)DOOOODOOOO"%99s"0000000O000O0O0COO0O0DOOOOO
O0000000000000C.100™sscanf) 00 fegetsO) OOOODODODOOOODO
0000 fscanfOOOOOOOOOOOOOO
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|11.3.5 2000000000D00000

ooooooOoOoOoOoOOOOOOOOOOOOOOOOD 100000000000
0100000000000000000002000000000000000000
000000 fpO0000000DOOOO0O0200000000000

000000 114000000 fpin0 fpout 000000000000 200000
00000O0O000O0000C0 2000000000000000G0O0O0O

oooooo 114 0oOoO0ooooo

#include <stdio.h>

1

2 #include <stdlib.h>

3

4 #define BUFF_SIZE 1024

5

6 int main(void) {

7 char infile[] = "data.txt";

8 char outfile[] = "output.txt";

9 char buff[BUFF_SIZE];

10

11 /¥ 000 */

12 FILE *fpi_n = fopen(i_nfile, "r'");

13 if (fpin == NULL) {

14 printf("O000000000O00O0OOO ’%s’\n", infile);
15 exit (EXIT_FAILURE);

16 }

17 FILE *fpout = fopen(outfile, "w");

18 if (fpout == NULL) {

19 printf("00000000OC0O0OOOOO ’%s’\n", outfile);
20 exit (EXIT_FAILURE);

21 }

22

23 /¥ 0O0Q */

24 while (fgets(buff, BUFF_SIZE, fpin) != NULL) {
25 int val = atoi(buff);

26 fprintf(fpout, "%d0 DO 00000O00O\n", val);
27 }

28

29 /¥ 000 */

30 fclose(fpi_n);

31 fclose(fpout);

32 return EXIT_SUCCESS; // OO 0OO

33 }
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BE B

| 1136 oooooooooo

mmMonmmouuuuuuuu@amuuu\

0000000000000000000000000000000000

000000000000000000000000000000000000000
0000000000000000

#include <stdio.h>

int feof(FILE *stream);
int ferror(FILE *stream);

feof 000000000 OOD0OOOO0OO0OO0OOOOferror) 000000 OOODODOO
O00000000Ofgetc)ODODDOOOOOOOODODOOOOODODODOOOOOODOC
ooooo0oo0oO0ooOoOoO00OoOOOoO0O00OoOO00DOO00DOoOO0oooO0o0oo
gobobooooooooboooooobooooboobooooobooo

feof() O ferror() 0 while OO O OOOO0OOOOOOOOOOfgetc)OOOOODO
d00000OO0000000U0U0UUUUUUUUOOoooooooo

while (!feof(fp) && !ferror(fp)) {
int ¢ = fgetc(fp);
if (c == EOF) break; // DD D ODODODOOOOODO
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I11.4 odddggoooogoooood

o00o0ooU0ooU00oOooU0UOooOoUooUOOooOooUoOoooOoDooUOooooUoo
OOO0O00O0O0O000000000ooD (hardeoding OO O OOMMOCOOODOO
ooooo0oooOoOooboUoooOoOooboOoooOoOoooboUOooOooooLUOooo
0000000000000 0000000U00U00U00U0DO0UOUOOOUOOOOgoo
0000000000000 0D0DU0UU0UD0DODODODODODODODO0OO0DODDODDODODOOOO
0000000000000 000000000ooooooooooooooo

0000000000000 UUUUDODOODOOODOOOOOOOO
00o00o0o00o0ooooooooo

0000000aexed aoutUO0 00000000000 O0O0OOOOO (command line
argument) 0000000000000 00000O0D0O0O0OmainQO0O0O0O voidODOO
O00oooooooooo

int main(int argc, char *argv[]) {
if (argc '= 2) {
printf("000 : %s filename\n", argv[0]);
exit (EXIT_FAILURE);
}

char *file = argv[l];

Oo0ooO0o0O00"./a.exe input.txt"O 0000000 Omain() 00O O argc=2,
argv[0]="./a.exe", argv[1]="input.txt" 000 00O O0OOOOOOCOOCOOO
00000 fileOOOOOOOOOOOOOD0mputtxt 0000000000 arge=1
00000000 000000000000 00000000DO0argv[0]OOOOO
00000000 arge0 000000000000 +10000000000O

0000o000oo0oooboooooooobooooooooooooooooooo
000000000000 0pDoooouUooon Gistory) D0 O0O0OOOOOOCOODOO
DEII:IDI:II:I1EIDDEIDDEIDDDDDDDDDDDDDDDDDDDDDDDD
goobobobboooobobboooobboouooobobobooa DDDDDDDD
000000000000 00oo0o0ooooooooo

00000000DO000DO00000DO000DO0o0oDbOoOo0ooDoOOoOooooOoOooao
goododooooooooooooooooooooooooobobobooooooog
000000000000 mMezA1O0DO

eclipse 0 Visual C++ 0000000000000 ODODODODODODOOOOOOOOOO
goobooobobuooobobooobboooboo
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199 115 000000000000

BE B

I11.5 goddoooooogo

ooooooooooooobooobooboobobobbooooobOooooOoooboboOo
00000000oooooooooooooooooooooooooooo

000oooooooooono 0000000000000 0000000000000d
00000000000 0000000000000000000 fopen() 00O O
00o0o0oooooooooooooooooo

/* 00000000O0ONULL O OO0 exit() ODO0O?*/
FILE *xfopen(char *filename, char *mode) {
FILE *fp = fopen(filename, mode);
if (fp == NULL) {
fprintf(stderr, "O00O0O0OOOO0OOOO ’%s’\n", filename);
exit (EXIT_FAILURE);
}
return fp;
}

int main(void) {
FILE *fpin xfopen("input.txt", "r"); //
FILE *fpout = xfopen("output.txt", "w"); //

ooooooao
ooooooao

00000 stdin O stdout, stderr0 >A9.300000000000000000C0000O
ooooOoooboOoOooooooOooOoboO0oOOO0OOboO0ObocOO0OOO0oO0on
gMmooobooooobooooooooooom

gooboooo oobooobooooooooboooobooOoboOobOOoOobOoDbOOoObOooOoon
0000000000000000000000000*40

4 0000000000000 0000000000000000000000000000000OOO0
000o0o0o0000000000000o00o0000o0O0o00oOo0oo0o0o0o0oo0o0o0on
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|11.6 0000

1. [00000000000>11.3.100]

O a0 fputc(c, £fp) O fprintf(fp, "%c", o) O O0OO0OOO
00o0000o0000oO0o0o00oOoOoO0U0oOoOoOooooOOoUOOooOOoOoUooO

ObO0OOO0O0O0O sgrt(x) O pow(x, 0.5 0000000
JoooooooooooboooooDboooooboooobooooooon

.[000000000011.3200191 0000 19400000000001

1910000000000 1120000000000000000000000
oo0o00ooO0o0ooooOoooooboYooooooooooooooooooo
000000000000 000000000000M»4.5200

.[00o0000b0o00r11.3.300]

1930000000000 11300000100 100000000000000
goboooboooooooooooboooobboOoooo

.[0ooooooooo]

00000o0o0000oo0o0000o0o0o00o0oo0O000oo00®zAS300000
0000000000000000000000000 fopen(outfile,"w") O
oooboooooooocOoOoooooOoboOooOoboOoOOboOoOooOoOoOooOoboboOoon

— 0000 00000 gets()

goboooobooooooooooobooooobooobobooon

0000001000000 gets(OOOCI1O000O00O0OOOO fgets(..., stdin)
oobooooooooooooooooooooooooooo
eJ00000O0O0OCOOOODOOOOOOOOOOOOOODOOOOO
gobooooomoooobooooobood
e JODODODODODODO \nOOOOOOOO
O0O00gets)DO0OO0O0O0ODOOOCOOOOOOODOOOOOOO\n"OOO
O000000000O0feets)0 000000000 O0O0OOOOOOOODOOO

while (fgets(buff, sizeof(buff), stdin) != NULL) {
int len = strlen(buff);
if (len > ® && buff[len-1] == ’\n’) { len--; buff[len]="\0"; }

3

00000000 getssO)OOOO0O0OOOOOOOOODOGCCOOOOOOOO
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0120

ooy

goboboooooooobooooobooooooOoooOooOoOoOoOoOooOoOobOoboOoOoDbbooo
goboboooooooooobooooboooooooo

e JO0OOOOUOOOOUDOOUODOOUODOOOOOOUOOOOODOOO

e JOOOOOOOOODLOOOODOOODOOOOOOOOOOODOOO

e J0000O0O0O0OCOOOOOOOOOOOOOOOCOOOOOOOOOOOOO
goboooboooooooooboooooboo

00024a0000000000000000000240000000000D0D0O0DO
oolooooo0o0o0o0o00ooooooooooooooooo 0000000
0o000oo0omooo 11002000000 00000000000500000100000
500001000040000000

1000000000000000000O00COO0O00OOO0OO0O0OOOO00O00O0BO
oobooooooooooooooOoOoocOoOoOOO0O0OO0cO0OO0OOO0O0OOb0OO00OO
gobooooooooooboooboooooooboboobobobooboooDboo
oooa

— U000 o00ooooooooa

goooooooooobobooboooooooboooobooooooooon
0000 (@O0O00000Ouwnittes) 00000000000 00O0O0OCOOOO
goooooOoO0OO0O0OO0O0O0O0O00O0EN200000DODOOOoOOOOOOOO

ooboooooooobooooboooooOoobOoOoboooOoobObOoooobooboOoo
O00OOintegrationtest) D 0 0000000000000 O0O0O0O0O00OOOOO
boboobooooooboooboobooodoooOooOobOobOoboOoOobDOoboboOoon
oobooooboobooobobooobobooooboboooobooooboOoooooo
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|12.1 0000
Ooo0oooooooooooooooooobobobooooooooa

l.0o0oo0o0ooooooOoooooooooOoOoOooOoOooOOoOoOooOomooooon
ooooooooom

2.000000000000000000000 (fee)ODOOOOO

3.000000 feeOOOOOOOOOOOO0O 100000000O0MMOO0OOO
ooooooooooodd

4 0000000000000OoOoOoOoOoOoOoOoOo 3.ooooDooo0

5.feeJ00000000O0OOODOODODO (change) D000 O0OO0O0MMxOOO Yy
uoboooooboooooo

goooobooooboooooooooooo0oboobooboooboobooobooooooo
gobooobooooboooooo

0oooooD 1210000

O0oo0oo0DoooooDoooad
=> 10

= 0

0

00 10:53:31 OO

o0 3211 oOOO
600 O OO0

OooOooooo
Il
\'

O
o |

O
O
500 0 OOO
O00O0o0o00o0ccsoece, 1000, 500, 16000 0 0O) => 100
400 0 O OO

O0O0O0O0O0O00Ccse00, 1000, 500, 1000 00) => 1000
0 600 O O0ODO

0 (5000, 1000, 500, 1000 00) => 10

ooooao
ooooao 0 (5000, 1000, 500, 1000 00) => 100

[ |

Ooooooood
Ooooooood
Ooooooood

O

oo 10
oo 10

= u
=]
e
O

| 1211 coooo

goboooboboooboboooooboooobooboOooobooOooobobooooboOoooboaoo
goboooooooboooooboooobooboooboooooooooooooogoon
oooooooooooo
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12.1 0000

— 30

e int sec2fee(int sec)
sec0 000000000000 0D00OOOOO 10000000 100000
000000 0000000000000 O0O0DODOODDbO0O0O

0ooe00 000000000 DOO0OO0DOOODOOOOOOOODOOCOOO
0000000000000 0Odouwble 00000 intO00000OC0OOOOOO
oooooooooooeg

00000000 amO00000Ga+n-1)/n0000n-10000020000
o0 7.00000000000000

00000 ceilQO0double 00 0000000000000 0O0000O0 INOO0OOO
goooooo0oO0oO0o0O0o0obOoOooono

— 60

e int is_coinnote(int value)
value OO ODO0000D0O000O00OOO0OO0O0OODOOOO TRUEDOOOOO
OO0 FALSEODOOOODO

value O 5000, 1000, 500, 100000000000 TRUEOOOOOO

e int get_coin note(void)
goooooooooobobobobdoddooooooooooooooooo
ogoooooooooooooooooooboboboooooooa

O00D000000000Do0O0O00scanfQO0O0O0 2200000000000
0O A40 input_intQ 0000000000 ODOOOOOOOOODOOOOO
000 iscoinnoteQ UUOO0O000000O0 return00000000OODOODO
ooooooooo

ocoooooooOoOOOOOO0OO0OO0O0OO0O00000000000O0O0O0O0D00O
goooooomed3oooooooooooOoOoOoOOOOm
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e int sec_diff(int hl, int ml, int sl1, int h2, int m2, int s2)
hIOmlOsl1OOOROm2O 2000000000000000

0o0o0ooooe00dbO0O0bOO0O00OO0O0On

e JOODOOODODOO

e JOODOOODODOO
gobooooooooooooo
O00MhOmOsO0O0MOO 00 0OODODOOOODCOOOOODOOOOOO
ooooooooooooooOoOoOoCboOoobooooo«ooObObObObbobonoo
gobooobooooooobooooboboooono
O00O0secdiffQ 0000000000 0OOO0O0OOO0OOOOCOOOOCOO

e int hms2sec(int h, int m, int s)

0000 00000000O0OKWD MO sO0O0O0O0O00O0O00O00OO0O
e void print_sec2hms(int sec)?”

00000000 secOOODOOOOCOOhKO MO sOOOOOOOOOOOO
034000000 6.0

¢UNIXOOOOO19700 10 10000000000000000000DOO0O0OO0ODOO
0000 320000000000000020380 10 19030 1407000000000
0o0oDo0ooOooo20380000000

bOODhOmMOsOOOOO0 hymsO300000000000000000 10030
gooooOoooboOoO0o0o0O0oO0oOoO00O0OO0OO0O0C0O0OOOO0OOOOOObOO0OOO

— 90
e void put_change(int x)
xO0O0Oooooooooiloo00oOoO soc00O0 1000000000000 a
Ob0O0OO0O0O00DODOOOOOOOUODUOODOOOOOOOODOOOOOOO
oooooo

o0o000000000000000000004000000 6.000000
oooooooooooboooooooboboOooooboOoOoooOoboOoboooObOoo
oooooooooooooooobooOoooboboOoOooooboOoOoooboboog
gboooboooobooooooooooobooboooboobOoobooDbobo
gobooooboocooobooooooboo
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— 10 0

e struct tm *get_current_time(void)
ogooooboooooooooooooooooo

#include <time.h>

struct tm *get_current_time(void) {
time_t t = time(NULL);
return localtime(&t);

O000 struct tm 0 <time.h> 00000000000 0ODO tmhour OO
O23)0tmmin 00 (0-59)0tmsecO0 (059000000 »B400
2000000000000 121 0000000main)00000O0O00OCOO0OOO
goooooOoopoooooo

| 1212 coooo

oooooooooooOoOoCocoboOo00ooooooooO0O0mainQOO0O0D0100
ooo0ooo0100000000000000000

— 12 0

e int decide_fee(void)
0000000000 0U00ooO0o0o0oOoO0O000o0oDUUUOobDOooooDoo
O00o0oo0oO0ooOoooooooooo

e int receive_fee(int fee)
OO0 (fee)D00DOO0O00DOO0ODOOOOOOOOOOOOOODOODOOO
000 feeO0OOOOODOO0OODO feeO 0DODOOOOODOOOOOfeed O
gdbobooobobuoooboooboobooa

300000 sec2fee(O 00000000 OOOOOOOOOOOODOOOOO
O00000000000600000 get_coinnote) OO0 ODDOOOOOODOO
oobooooboooobooboooobobooooboobooooboOoooboOobooOoboOooooo

int main(void) {

int fee = decide_fee(); // 0000o0o0oogao
int change = receive_fee(fee); // 0O OO OODO
put_change (change); // 000o0oono
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oooooooooooo0o 121000000000O0C0CO0000O0O0COOO0ODOO
obooobobooobooooon

oooooo 121 ooOooooooooooo

#include <stdio.h> // BUFSIZ
#include <stdlib.h> // atoi(), exit()
#include <time.h> // time(), struct tm

#define FALSE 0
#define TRUE 1

/¥ 00o0oooogo */

int input_int(void);

10 int sec2fee(int sec);

int is_coin_note(int value);

12 int get_coin_note(void);

13 int hms2sec(int h, int m, int s);
14 int sec_diff(int hl, int ml, int sl1, int h2, int m2, int s2);
15 void put_change(int x);

16 struct tm *get_current_time(void);
17 int decide_fee(void);

18 int receive_fee(int fee);

O 0 NN R W~

20 /¥ 00AOOOCODOOOOO *=/
21 int input_int(void) {

22 char buff[BUFSIZ];

23 if (fgets(buff, BUFSIZ, stdin) == NULL) exit(EXIT_FAILURE);
24 return atoi(buff); // 000 - intO0O

25 }

26

27 /* 30 O OO10 */
28 int sec2fee(int sec) {
29 /¥ 0o0ooo */
30 3

2 /* 60 OO0ODODOOOO20 */
33 int is_coin_note(int value) {
34 /¥ 0oooo */

35 %}

37 /*60 O0DOODOODODO20 */
38 int get_coin_note(void) {
39 /¥ 00000 */

40 }

£ /%70 0O0O20 */

43 int hms2sec(int h, int m, int s) {
44 /¥ 0oooo */
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207 gooo
45 3}

46

47 /% 70 OO0O20 */

48 int sec_diff(int hl, int ml, int sl1, int h2, int m2, int s2) {
49 /¥ 0o0o0oo */

50 }

51

52 /* 90 OOOoOoOOoOooOooOo */

53 void put_change(int x) {

54 printf("0000 %d OO O O\n\n", x);

55 /¥ 0oooo */

56}

57

58 /* 100 O OO */

59 struct tm *get_current_time(void) {

60 time_t t = time(NULL);

61 return localtime(&t);

62 }

63

64 /% 120 ODODOO */

65 int decide_fee(void) {

66 printf("0000000OCOOOOOOON\Nn");

67 printf("0 => "); int h = input_int(Q); // OOA
68 printf("0 => "); int m = input_int(Q);

69 printf("0 => "); int s = input_int();

70

71 struct tm now = *get_current_time(); // 100

72 printf("O00000 %2d:%02d:%02d O O \n",

73 now.tm_hour, /* 0O ODOO */ 0, 0);

74

75 int sec = /* 0O0OO0OOO */ 0;

76 printf("O0000O %d O 0O O O\n", sec);

77

78 int fee = /* OO ODOO */ 0;

79 printf("O0000O %d OO O O\n\n", fee);

80 return fee;

81 }

82

83 /* 120 O OO0 */

84 int receive_fee(int fee) {

85 /¥ 0o0O0oog */

86 }

87

88 int main(void) {

89 int fee = decide_fee(); // 000000000
90 int change = receive_fee(fee); // OO OO OOO
91 put_change (change); // 000000

92 }
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|12.2 0000

gobboooboboooboboooooooboobooboooobobooooooOooooaoo
oooooooo

e DI OODOOODODOOODO

e is_coinnote() O get_coinnote(DOput_change) 00O O0O0O0OOOOODO
O0o000oo0oooooooooooo
00000o0o0000oO000oo0o0ooOoOUoOoOOoooooooooo
goooooooo

- 0000000000000 000000o0O

- 00000obOoooobooooog

- 1000000ooooooog
-00o0odbobooobboobobboobbuoooo
-gooooooooooog®

00000000 bO00o0obOO0o0o0obOoO0o0ooDbOoOoOoOooobooooon
- 0000000000000 D0DOO00oOooOoOOoa
goooooooood

L[]

— 0000 onogog N

gboooboooobooboooooooooobobooooobOobooOoboobo
00000000 O000O0secdiff) 0000000000 0Odifftime() 000
goboooooooo

putchange) 0000000 printchange) D00 O0O0O0O0OOOOOOOOOO
00o000o0o0o0o0oO0ooOo0o0ooOobOoooU0oOoooooUoO

“I'struct M0 000000 mktime() O timet 0000000000000 00 difftime() 000
0000000000000 <time.h>0*B400000O0O0OO
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Juoogdootdd

oooooCcoooOoooooo0ooooooooooUoooooooooooon
gobobooooocooobooooooooboooooo

goboboooooooobooooobooooboobbooobooobooobooooboooo
gdooooooooooooooooooOooOooOooOoooooOooooooooo
jdoootooooooooooooooooooooooboooooOo0ooooooo
ooboooooooooooooOooooooooboOoOooooboOoOo0omoobooboo
gobooooooomoooooooooomooooooooobooboboooon
goboboooooooooobooooboooo

ooooocOoooooooooooooo0ooooooooooooooooon
goboboooooobooooooooboOooboobooooooo

— 0000 000o0o00o

goboobooooooobooooooobooooooboooo
gbooooobooooboooooooboooobbooooboboooo
goobooobooooobooooobooboOoboOooobOobooo
gooobodooboobobooooboooobooboooouoobooooo
0000ooooooooooooooo

000doooooooooooooooooooooooonoooooooon
goboobooooooobooboooboboooboooooooboobOooDo
goboooboooooooooooboobooooboobooOoooobooOoooOboOooDo
gboooobooboooboooboooooboooboOoOoobooOOobOboOooDo
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00 A 0000000000 210

IA.I goooooooooooogo

ooooooooooooobooooboobbOboObbObbObObOObOOOOOOOOOOOOo
oooooooooooooooooooo

e JOODODOODO
-0000o0o00o0o0o0oO0O0O0O0O0OOOOOOOOOOOOOOO

-000000000000000U0(Alt]+{Tab)

e J00OOOOOOOOO

-0oooooooooooof( i) -

- 00000000000 0(Tab)
-000000000000000000

PC » FF1XUk » prog2

e J0D0O0O0DOOOODOOOOOx1I000O000O0OO

000 0(CtriHX]

000 0(CrIH{C]0 0O (Ctrl}+{Insert]
0000 o(Cr+V)o oo (Shifth{Insert)
000000000 0(Home)(End)
0000000 0(Shit{e )(shift{-)o O

-0000000000000000000000O 0000000000000
- 00000000
e J00OODODOODOOOOOOOOO
- 00000oooooooooooooooOoOOOOOOOO0O0000O0
-00000ooooo0o
@ " ... G f{...y @ai) C...) @) /* ... %/
-00o0oo0oo0oo0ooooooooOoOoOOOOOOOOOOOOOOOOO
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211 A2 0000000000

IA2 googoooogd

oo00ooo0o00oo00o0o0o00oo0O0GS0o000o0o000
00000o0000000000002450000 C.1200
ooo0oooO0o0o0oO00=8300000000
gooooooooooooobbooobooooboobooo
goooooooooooooooooooOoOooOoOoOobOOoOoOobooboOoooDo

<assert.h>0 assertQ 0D 00000OO0OO|TODO:COOO?

— 000000000000

goboooooomooboooooobooboooooooooboobobooobo
goooooobooobobooooooooboooooboomoooobooooobooa

gbooooooooooobooooobobooobooooooOooOoOoboOoOooDOoo
gooooooboooobooboooboboboooboboOooOoOoOooOobOOoOooooDoooO
goooooooooooooooooooooOoOOO0O@m@™OobCboooooodm
0000000000o0o0o0ooooooo0oo0o0o0o000

gooooooooooooooobooOoooOoboOooooobocoOooooboOoOoa
00000000000000000000000000O0O0O0O0O0DODODD

IA3 gboboogooooggan
000000000000000000000000000000

e 000000060000 1350081 00000000

(ODD00 GiforD ;00000000 (i)0000000O0O00000
e 00000000430 0000000910000 6.1.100
0000000000008l 000000000
0000000000000Gr31 00000000
0000000000000 Gr1180000 7300
000000000000 1260000 8200
00000000000000G79000000000870000 5400
0000000000000000000000¢ 15100000000

MEMO: 0 00000000000|[MEMO: 00000000
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00000200000 00000 20000000000000000000000O0O
oooooooooooooo

ooooo0o0ooOoooo DoooooOoOoOoObOoOoOoOobOOOoOoOoOOoOoOooOooon
gobbooooboooobooooooooooboooboooooboooooooooo
gobooooboboooboooooboooooboooobooooobooooo

000000000000 000000000 3400000000000000000
gobbooooooooooooooooooOoooooooooooboooooo
gobboooboooboooooboooobooooboooobooOoobooooon
O000b0O000o0000000002000000000000000000O

gooboooobooo boboobobooooooobobooboooboooboDbOobooo
gbooooobooooooooooboooboooooobooooooboo
goboooboooooboooooobooo

oboooobooooobooooobooboobo booooooOOobOOoOOoOOobOObOoOooo
DDDDDD55EIEIDDDDDDDDDDDDDDDDDDDDDDEIDDDD
goboooooooooooobooooooooooooooooooooon
gooooooo0o0o0o0o0oOoOoOoOoOoOoOoOoOoOooooOooOoOoOOOOObOObOoo
gobooobooooobooooboooooboo

IA.S gddooooooggd

gobooobooooboooooooo t+ 000000000
goboooooooooooooooaoo oobooooood
gobooobboooboboooboobooao oobodOconstOOooonO
gobooooooooooooooao oobooooobood
ooooooooooooooooooo oooooooooo
gobooooboboooboooboboooo e J0ODO constO0,const 00O OO0

gobooooooooooooooboo e JOOOOODO
goboooooooooooooooaoo oobooo,boooobooo
gobooooboboooooboocooobooaoo ooood
goboooooooooooooobogo L O00o0ooooo
ocooooooooooooboboooooo
ooooboooooooooooo
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IA.7 goodoooooooaoad

gogoooobobbboooooobbbbooooooobobbbboooUoUU LD o

Unix 0000000000 0O0OO0OOO0OOOOOOOO

000 ODU0O0O0opoo 201 0000000000000 oO0oLooooooooooo
0oo0oooDo00E200000000000O000000O0O0O0OO0OOOOO

00000 dodooooooooobooboooooooooooooooog
000D000D00o00Do0o0DoOo00oo00ooo00o0ooOoO0o00dn: make

goob oDoobbbotboooooooobobobbbboooooooooooobobobog
000000000U00oUUUoOoUoUOUgOoggggg: gdb

00000000 Doo0o0o0O0o00U0oOooUoooOOO0o0oOoOoDOoDOoUUOOooooOo
000000000000 00000O0000O0: Electric Fence, valgrind

000000 0000000000 o0ooobooo00oooooOooo0ooooonon
0000000000000 000000000o0ooooog: gprof

goob ooobboboooooobobobbbbododdooooobbbooog
000D0o00DoDooooooooooooooon: lint

0000o00 20000000000DO0O0O0000000O0O0O0OO0DODDODDOODDGO
0000000000000 0000000O0000oDO0o0ooOooon: diff

0000000 D00oooboobobboo0ooo0ooooooboooooooad
go0obo0o0o0oo0bOooobOoooooooobOoooboooobOoooobooo
0000000000o0o0Ooooogg: git, subversion, cvs

00000000 ODOob0oDO0o0O0000bO0oDO0o0O00bO0ODOODO0OO00OOHTML O
g0000o0o0ObO0o0bObO0o0oODbO0oO0ObOoOo0oDoOoOoOoobOOoOoobOOlavaOd
000000 javadocOCOOOOODODOOOODOO doxygenJOOO OO
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215 A8 000000000

IAB googoooon

0O oo
0000000000000 000000D000000D00000000000000
double 0000 A.1l000D02000000000 100000000 11000000
00 s200000000000000000
TS f5HERL1bit) 1REXER (52bit)

63 52 0
0O A1 IEEE754000 double 0D O0DO0ODOODO

goobooooooooooooobooooboobooooboooobooooobooooboooo
gboboooooooboooooboobooooboobooooo

IA.8.1 oooooobooono

00000020000000000001/2(=0.50 1/8(=0.125000000000

000000000 0100000000000000000000000000000
0000000000000 00000000 A100.10100000000001.00
0000000000000000000000000000000

00o0o0ooo Al 01D 1000000000000

#include <stdio.h>

1

2

3 int main(void) {

4 double x = 0.1;

5 x=x+0.1; x=x+0.1; x=x+ 0.1;
6 x=x+0.1; x=x+0.1; x=x+ 0.1;
7 x=x+0.1; x=x+0.1; x=x+ 0.1;
8 printf("%.17f =(?) %.17f\n", 1.0, x);

9 return 0;

10 }

000000 A100000GCCIntel6400 000000
1.00000000000000000 =(?) 0.99999999999999989

gooboooooooooboooooOoo0oooObo0O0ooOoooobooooobooOooooooo
goboboooooooooooooobooOoboooooOoOoOoOoOoOoOoboOoOoOobooboOoooon
gobooooooooboooood
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00 A 0000000000 216

000000 A2000000000000000000000000141f (x <= y)O
000000if (famp(x,y) <= OOD000000000000O00OOOO

oooooo A2 DOoOoOooOoOoooOoooooo

#include <math.h> // fabs(), fmax()

1
2 #include <float.h> // DBL_EPSILON

3

4 /400000000000 */

5 #define RELATIVE_ERROR (DBL_EPSILON * 8)

6

7 /* xO0y0ddooooooe, x>ydoO , xxydooogg =/

¢ int fcmp(double x, double y) {

9 double diff = x - y;

10 double max = fmax(fabs(x), fabs(y)); // 00000000
11 if (fabs(diff) < max * RELATIVE_ERROR) return 0; // OO 00O OO
12 if (diff > 0) { return +1; } else { return -1; }

13 }

lAas2 oooooooo

00000 100030000000000000000000000000O00O0

0000 00000000000000000000000000000000000
0:1.00 +0.0123 — 1.01

000 0000000000000000000000
0:1.00-0.999 - 0.001 DO000 100

obooobobooobooooboooboooobooOoobboOooonDo

JAas3 oooooo

ooo0oooooooooooooooa

00 (NaN,NotaNumber)0.0 / 0.00 0000000000000 OOOOOOOOO
0000000000000 000pintfQ0O0nan00000000O0O0O0OO0O
goboooobooooooboooooobooboOobooOoOoOoboOoOoOobbOOoboDbooboOoo

000 @Gnfinityy 000000000000 O0OOOO0OO0O0OOODOO0OS5.0 /70.000
Oinf(0-5.0 / 0.0000-inf0000000000O0O0O

000000 O0o0b00oo00ob000001.0 /inf0000.00001.0 / -inf OO0
o-e.0000000000DOCOO
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217 A8 000000000

[ass oo

ooooooooo230000023000000000000000000000
gooao

0000000 (machineepsilon) 01 0000000000 COC 1000C00000O00OO
000000000 Odouble 0000 DBL.EPSILONO OO

00000ododgdd (normalized number) 000000000000 10000000
0000000000000 ooo0D0D0o0d0o00ooO0ooDODbODODBLMINO
double 000000000 DOODOOOOOOOOOOOOOOOOOOOOODO
00100000000 (subnormalnumber) 0000000000 OCOO

0000 DDO0OO0000000 FLTROUNDS! 00000000O0ODODOOOOODOO
OO0 (1)OOODO (tonearest, tiestoeven) )0 O0O00O @G)OO0OO
(4)0000 (to nearest, ties away from zero) (-1) 00O

(Hho @ooooooooooooO0oooooooo0o0o0o0o0o0o
ooooooooo@mobooobooo@OoOooooooooo0oooooboooon
C230000000000000000000 ()00D00000000®0_

— 0000 0000000000
000ooooooooocpPUOOOOOOOOOOODOOOOODOOOOD

19900 0000000000000 CPUDDOODOOOOOOOOOOOOOO
0000000000000 0000000 doubled floatODO0OOOOODOO
ooboooobooooboooobooooboooobooOooboboOoonn

200000000000 double DO OODOOOOOOODOOOODOOOOOOO
0000000000000 0000 fleatO0 double DOOOOOOOOOO
O00000000000000 flecat00000OOOdouble0 0 0O0OOOODO
goooooooo0o0o0o0o0ooooUoooooogo

00000000000000 flecat000000O0COO0OO0OO0OODOOOOODOO
O000O0O0Ofloatd double 0O OOOOOODO0O000O0OOOOOOOOO
short 0 int 000000000 Oshort 000000000000 0O000OOO

1 C8un00000nnCY9 oD fesetround) 0ODODOO0000000000000O0O0OOOOO
o0o0000000000000000D
2 00000000000000000000000000000000000000
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00 A 0000000000 218

IA.9 goodgooooad

oooooooooooo0ooOoOoOoLoLOLoLoLoLooOOOOOOOOOOOOOOOO
oooooooooooooobobOobobOoOOOOOOOUUbObObObObOOLOODbOOOOOo
ooboobobOooooooooooooooooooooooooon

IA.9.1 ggbooooobod

J00dooooobobObbOoO0od0ooooooobobbaexeOoooooooOoOQO
0000000000000 (command lineargument) 00 0000000000000
ooooooo1o0o0,0200,...00000000000D0D0O000DO0OOODODO
mainQ) 000000 voidOOOOOOOOOOOODO

int main(int argc, char *argv[]) { ... }

goboooboooobooooood
ooooooooooooon argv[]OO

./a.exe 123 4.56

ooboo0o0bo0o0 arge0OO0ODOO |
go0oooooooooboooooog

i . argc = 3;
O000imtO0000000 <stdlib.h>0O argv[0] = "./a.exe"; // O0OOOD
0000000 atoi(argv[l) DO O OO argv[1l] = "123"; // 0100

0 0 double 0 O atof(argv[1]) 0 0 O pugwilzl = Tacsety /v BeD D

oooooooooooooboooobooobooboOoOoO000argecbbobObOObOOOOOO
gobooobooooboooobooboooooboooobooooOooobooOooooooo

000000 A3 OO0O0O0OO0O0ooOo0obooo

#include <stdio.h>
#include <stdlib.h>

1
2
3
4 int main(int argc, char *argv[]) {

5 if (argc '= 3) { // 000200000

[3 printf("O000: % OO OO\n", argv[0]); // OOOOO
7 exit (EXIT_FAILURE); // OO

8 }

9 int a = atoi(argv([l1]); // 010 O

10 double b = atof(argv[2]); // 020 0O

11 printf("a = %d, b = %f\n", a, b);
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A9 0000000000

lAa92 coooo

000o0o0ooDOoo0o0 scanf() OO
gooboboobobooobbooboboo
J0oDoo0o0DooOooDOo a0bOOoOOO
00o0o0ooooooooooooo

scanf) O O printf) DO OO OO0OOO
JoooDoOooooooooooooboo
gooooooDooooooooooboo

printf("O00000OOOCOOO> ");
int a;

scanf("%d", &a);
printf("O0000O0OOOCOOO> ");
double b;

scanf("%1f", &b);

printf("a=%d, b=%f\n", a, b);

goooao

e JI0%WIDOODDO0OODONOIMODOIODOOODDOOONONDOOOD &»C100

e 000000000 O0O0DOOODOOOOOOOOOOOOOOOOOOODODD
goomooooooooooooooooooom

oDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD

printf) 0000 DO0O0OO0O000DO0O0O000D0 &O0O0O0O0O0D0O00O double 00O 00O
#DDDDD%HDDDDDmM@DDDDDDDDDDDDDDD

0000000 O0000000000O0scanf) 00000000000 000ODOO
000000000000000000000000000000000000000
0oo0oooooooso

0000 printf() O scanf() O fO formatted 0 000D 0000000000000 OO00
printf) 0000000000000 00000OOscanf) 000000000000
000000000000000000000000000000000000000
0000000000000 000000000000000000000ooo
000000000000 00000000000000 0002200000000
000000O0o0o000000000m

000000000000 fegets)OOODOOOODO DDDDDDDDDDDD
000000000 atoi()0 sscanf) OO 000000000000 O0OCOOOOODOO
goooooooocoOoO0oooooo0 Ad0000000C0O000O0O0DODODOODOOO
goboboooooobobooooood

#S00000000000000000000000000000000000000000000000
o0000000000000000000O00D000O00O000O00DOO00O00O0O0OO0O00O0O0O0O0
000o0o0o0000000000000o00o0000o0O0o00oOo0oo0o0o0o0oo0o0o0on

2024-09-03 10:16:07 219



00 A 0000000000 220

printf("O00D00OO0OCOOOO> ");
int a;

scanf("%d", &a); // "123" 123 | 1\ %C ja

printf("O000O0O0OOOOO> ");
char c;
scanf("%c", &c); // [Enter] - ’\n’

HEaaH

000000000 200 scanf) 00%d000000% 0000000000000

000000000000123(Enter)0000000000

e 000 %00000000123000000000(Enter)(="\n")000000
000 scanfO) OO OOOO

e 00 % 000000000 D0DOOOODOODONDOONOOODD \n’ 000
000000000000000000000000000000000000
000000000000000000000000000000000

0000000000 (Enter)00000000 feets)DOOOO0DODO

oo0ooo0 A4 OOOOOOOOOOOGOOOO

#include <stdio.h>
#include <stdlib.h> // atoi(), atof(), BUFSIZ

int input_int(void) {
char buff[BUFSIZ];
if (fgets(buff, BUFSIZ, stdin) == NULL) exit(EXIT_FAILURE);
return atoi(buff); // 000 -intO0O

}

=l e Y I I

10 double input_double(void) {
char buff[BUFSIZ];

—_

12 if (fgets(buff, BUFSIZ, stdin) == NULL) exit(EXIT_FAILURE);
13 return atof(buff); // 00O 0O - doubled O
14 }

15

16 int main(void) {

17 printf("O0000C00O0OOCO0OO> ");

18 int a = input_int(Q);

19

20 printf("O0000O00OOOCOOO> ");

21 double b = input_double();

22

23 printf("a=%d, b=%f\n", a, b);

24 }
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221 A9 0000000000

IA.9.3 gobgobobooooooooboon

UNIXOOOOOOuwi-000OOO0OO0O00O00000000000000000000
goboooooooobooooooooboooooooooOooobooOoobooOoooon
gobooooooooboooooooooooo0oooooobooooobooOoonDn

oo0ooo0o0ooO0o00oO0000000000000000 A1030000000
jdoooooooooooooooooooooooooooooooooooooo
0000000000000 00000000000 (redirecy 000000

0000 (standardinput) DD OO00O00O000 stdinO0000000O scanf("...™)
O fscanf(stdin, "...") 000000000000 COOOOCOOOOGCOO
O000000oooOoOO0O0"input.txt"0000000O0O0O000O0ODDOOODOO
goboooboooobooooobooooboooooOobooooOoooooOoooooo

$ ./a.exe < input.txt // input.txtO00O0O0OO0OO0OO0OOOOOOOOOO

0000 (standardoutput) DO DO OO0OO0OO00O0OO stdout 0000000000 0OODO
gooobooooooooooooooobobooooobboooooobooooboooo

$ ./a.exe > output.txt // OO O OO output.txt 0O O0O00ODO

oooooooooooOooooboOoOoOoOoOobocOoOoOoOoOoooOoOoboOoOoOooooo
oobooobooobooobobog >»>bobo0oobo0oboobooboo
goboooboooooboooooooooobooooboboooDo

$§ ./a.exe < input.txt > output.txt // DD DD O0OOOOOOO

0000000 (standard erroroutput) D00 000000000000 O0OOO0DOOO
gobooobooobooooooooboooobooooOo0oobooOooooboobooo

200000000000000000C00000C0O0O0O0O0O0O0O0DOOOOG00OO0
(pipeline) DO 0000000000 O0O0COOO0DOOOOOOOOOOOOOOO

# 000000000 # 00000000 DOOODO
$ ./a.exe > tmpfile.txt $ ./a.exe | ./b.exe
$ ./b.exe < tmpfile.txt

gbooooooboooooooboobobooobooboboobOobooboOoDbOobDOoono
oo000oooo (fite 0000000000000 O0O0OOOOOOOOOOOOOO
ooo0o00oo0o0o000o0O0o0O0000000000000000O0000000UNIX
DDDDDDDDDD‘TODO:]DD 100000000
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0OAl O0O0OO0OOoOO

oo gooooo FILE* oooooooo
goood ooooo stdin command < file
command > fileOOOOO
command >> filedJ O OO
JOo0o0o0O00 0000000  stderr command 2> file(O O

oooo 0000ggdg  stdout

— 0000 000000 EOF N

oooooooooooOOOODODOOO (OFH)0O0O0O0O0O0O0O0O0O0O0O00000
gobooooboocoooboocoooboobooobooooo

Cygwin 0 Unix 000 0(Ctrl4{D]0 000000000 (Enter)0000000
000000000

Windows 100000000000 (Crl{Z)000|TODO: Unix 00 000

IA.IO goougoood

printf) 0 scanf() OO0 00000000000 DOO0O0O0ODOOOOOOOODOOOO
00000000 (variable length arguments) 0000000 COCCOOOOOOOOOO
‘TODO:DDDDDDDDDD 000000000 <stdarg.h>0 va.argQQ OO0 OO
gooboboooboog

gooooooobooooboobbooobooobobooobobbooobbOoo
000000000000 000000000000U0o0O0OoUO0OO0on printf) O
scanf) 0000 0000000000000 0O00O000000O0O0O0O0O0OOOO0O0OO
00000000000000000*0

00 0000000000000000d fleatd double 00O OOODODOOO
O000O000Oprintf() 00 floatd double DO OO0 ODOOOO0OC.l00OO0OO
scanf) 000000000000 float* 0 double* 0000000000000

“000000000000000000000000000000000000000000000
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223 All 000000

IA.11 oooooo

oooootootooooooooooooooooooooooooooooboooo
doooooooooooooooooooooooooooooo0oooooooo
goooodoooooooooooooooooooOooUbobOobOOoOoboboboooo
ooood

goooooooooooooooooooooooooooooooooooBboo
goooooooooooooooooOoOoOooooooooooOooOOooOboooo
00oooooooooooooooooooooooooooooooooon

ooooo0oooooO0o00O0oooOoOoO0ooooSooOoOooOobooooOooonon
O00000000CO0000 malloc)O free) 0000000000000 OO0OO
ooooood

2024-09-03 10:16:07 223



00 B

oot

IRIDDDDD

if000000000000000D00D0DODODODODOODOOOOOOOO
O0mOoO?00 :000000000 (conditional operator) DO OO0 O0O0O0O0OO0O

// if 00000 // 00000

if (cond) { // OO0 var = cond ? valuel : value2;
var = valuel; // OO

} else { // 000000OO0OO0ODOOooao
var = value2; // OO max = (a > b) ? a : b;

}

3j0000o0000oobO0cCcOoOoobooO0OooOooO0O0OooOobO0b0O000n (ternary
operator) DO 000000 varDO00OOOOOO0DOODOOO0O0O0OOCOOO0ODODOOvaluel
Ovalue2 000000000 DO0*D

0000oo0o00ooo0o0ooooooooooon

// else if OO OO0ODO // 000o0ooDooooag

if (condl) { var = condl ? valuel :
var = valuel; cond2 ? value2 :

} else if (cond2) { value3;
var = value2;

} else {
var = value3;

}

gbobobobobobobobobobobobobobobobobobobo
0000o000o0o0o0o0o0ooo0o0o0ooooo0ooooooooo
TODO: 0000000 (sequential-evaluation operator)‘?‘

“ 0000000000000 00000000000000
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225 B2 0000000000000

IB.Z godgooooooood

COOO00OOelseif000004.1.10000000000000000O000COO
OO00switchOOOOOOOOOOOOOOODO

/*aag */ /*aag */
switch (0O D0O) { switch (a) {
case [01: case 1:
oo1; // 00O printf("al 10 0O \n");
break; // 00O break;
case [J2: case 2: case 3: // 0O0OODO
ooz2; // 000 printf("al 20 30 O \n");
break; // 00O // break OO 00O

// 00000000
default:
printf("al 100 00O \n");

(.i(:z;‘:'ault: //
ao; //

OO
(o |
OO

e switchOOOODOOODOOO case000000O00O0OO0O0OOODOO
e 0000 caseD00OCOCOCOCOOODODODODOdetault0OOOOOOO
e JIIUIOOOObreak OD0default 000D D ODODOOOOOODODOOODOD
O00Obreak 0000000 case DO O0O0O0D0D0OO0OO0OOOO
gooooooooobooooboooooboooooobooooboooo
edefault 000D D0O0O0DOOOODOOOOOOO®000000O0OO0OOO0O
e break 00O O0OOOOO
e J0O00D0D0OODOchar DO0OOOOUOOCOOOOODODODDOODODO char0OO
0000000000000O0OcaseD 101000000000000000000
000000000000 00000000000%®000000000000000
goboboooooocoboobooooooboooobobooooboboooobooobboouoboooo
0000000000000 O0O0elseif00000000000O0O0OOOODBOO

2goto00000000000OOOODODOD
P Javal0000000000000000000000O0O0O0OOOOOOOOOOOOOOOOOOOO
ooooooooooo
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IB.3 oooo

0000 (pseudo-random number) O O
000000 <stdlib.h>000000
DDDDDDDDDDDDDDEEDD
0000400000000 OoOooa
goooooooobooooo

IB31 coooo

#include <stdlib.h>
oo
RAND_MAX // 327670 O
oo
int rand(void);
void srand(unsigned int seed);

rand() 00000 RANDMAXOOOOOOOOOODOOOODOOOOOOOOODOO
O0D0OODOODORANDMAX>2P - 1(=32767)00000000000000000
oobooobooobooooooooooooooooooooooooooo

000 100 (double)

double frand(void) {

return 1.0 / ((double)RAND_MAX + 1.0) * rand();

3

10000000 0rand() 0 RANDMAX + 1000000000000000000
O00O0OO0OO0OOOOOOOOORANDMAXO double 0000000 100000
00D000000000000000000000000000*0

000 600 (int)

int al = rand() % 6;
int a2 = (int)(frand() * 6);

// 0000000
// 0000000

al000006000000000000OCOO00DOOOO0COOOO0O0OOO0OOO
ooooooooooooooooooooOoOoOOOOOOOOOOOOOOOO
O0o0o0oooooocoOo0ooooOooo0OoOoooOobObOO0On 2200000
frand) 0 60000000 600000000000000000 int0000OO
0000000000000000000000000000000*0

100600 (int)

int bl = 1 + (rand() % 6);

int b2 = 1 + (int) (frand() * 6);

// x + (rand() % (y-x+1))
// x + (int) (frand(Q * (y-x+1))

aldJ 200 1000000000000000O00O00O00O0O000O0O0O00O0O
OxO00yOOO0ODOODOD0OO0100x@M600y—-—x+1000000000

* Java 0 0 Math.random() 000 00000000000000000000
00 frand) 0000 100000000000000000 a20 6000000000000000
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B3 0000

IB.3.2 ggooogo

ooooooooooooooooo
0ooooD (seed) D0OOODOODODO
00000o00oo0Dooo000 srand() O
goo0O0o0srand) 0D0D0ODOOOODO
oo rand()DDDDDDDEIEIDDDDD
gooooooDooooooooooboo
GCC 7.5 (glibc-2.27) 0 0 0O O O O srand()

gooooooooooo l1boooboboooo

srand(314159); // 3141590 00 0O O
int a = rand(); // - 414777680
int b = rand(Q); // - 2009630532
int ¢ = randQ; // - 102799611
srand(314159); // 0O OO

int d = rand(Q); // - 414777680
int e = rand(); // - 2009630532
int £ = rand(Q); // - 102799611

// randQO0O000O0O0O0DO0DOOOO

e srand) 00000000000 CO main)0 1000000000000

e <time.h>0 time(NULL) 000D 0OO0ODOO0OO0 100000000000
00o000m@130000000000 1.50

e JO0O0OO0OOOOOOOOOOOLDOOOUOLOOOOOOOOOUOLODOOUDOOODO
000000000000000000000000000000Y0000000

*time() 000000000001 000000000000000MO000000000000(

700 000 Mersenne Twister 00000000

2024-09-03 10:16:07

227



00B 000000 228

IBA 00

<time.h>0OO0OOOOO0O0OOO0OOOOCOOOOOOOOOOOOOOOOOOOO
Ooo0o0200000000000

oo0ooooocpPUDOOOOOOODOOOOODOOOOOOOOOOOOOOOn
obooooboboooobooooobooboooobobodooboboooobbooooboOooon

#include <time.h> O
clock_t
oo time_t
CLOCKS_PER_SEC struct tm
TIME_UTC struct timespec
oo

clock_t clock(void);
time_t time(time_t *timer);
int timespec_get(struct timespec *ts, int base);

double difftime(time_t timel, time_t time@);
time_t mktime(struct tm *timeptr);

struct tm *gmtime(const time_t *timer);
struct tm *localtime(const time_t *timer);

clock() 00000 ODO0OO0O0OO0OO0O0OO0OOO0OOOOODOO0DOOO clocktOOO
CLOCKS PER SECOOO00OO0O0OOO0ODOOOOODOOOOOOOOOOOOO0DO
0000o0O00b00000000000 200000000000000B0000
ooobooOoOooOooo100O0O0DOOOO0O0OO0O0O0O0O0O0OOOOOOOO0OO
goooooo00oooooooooooooooao

clock_t start = clock();
routine_taking_long_long_time(); // 0O O OO O0OO
clock_t end = clock();
printf("O 0000 %g OO OO\n",

(double) (end - start) / CLOCKS_PER_SEC);

time() 00000 timet0O0D0O0OOOO
time_t t = time(NULL); // O OO
Jo00oo0o00d0oooooooooo oooo
Jdd0oo0oOooo NULLODOOOOD time_t t; time(&t); // 00
gob0oOo0o0ooooooooooo
gooboOoooooooobooono
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229 B4 00O

time t 000000 longd32bit 000 64bitC0 00 00000OUnxOOOODO
oooopoooooouTcoOo 19700 10100000 00000000000
goboooboooobooooobooooooooooooooboOoooboOoOoono
ooo0oooo0l1o0o0o0000o0o000000000000000000000

diffime() 00D O0O0ODO0 200000000double 00000000 0O0D0OO
timet 00000000 OCOOO doubleDOOOOOCODOOOCOOODOO
oono

time_t start = time(NULL);
routine_taking_long_long_time(); // 00O OO ODOO
time_t end = time(NULL);

printf("O00000 %g OO O O\n", difftime(end, start));

mktime() D 00O struct tm 000000
// struct tm 00O O O

godoooooooooooooao int tm_sec; // O [0, 60]
00 timet 000000 D0OODOO int tm_min; // O [0, 59]
struct tn0000000O0OOQ Bt tmhours //0 [0, 23]
int tm_mday; // O [1, 31]
00000000000 tmwday O int tm_mon; // O [0, 11]
tmyday D00 000000 int tm_year; // 0O 0O O -1900
. int tm_wday; // OO [0, 6]
OO0 localtime) DO O OOODOODO int tmyday; // DOO0O [0,365]
oooooDoDo int tm_isdst;// OO0 O0OO

gmtime(), localtime() time t 00000000000 0000O00O00O00 struct tmDO
00000000l ddddddstruct m0dodooooooo o
gobboooodod0ooooboooobouobbbboooooooobbboboooo
0000000000000 O00oU0o0oo0o0UoDOOgmtime() 0000000
localtime) OO0 O OD0OOOOOOOO

time_t tl = time(NULL);
struct tm sl = *localtime(&tl); // 00 O0O0OOO0OOOOODOO
printf("O000%d0O %d0 %d0O O O O \n",

1900 + sl.tm_year, 1 + sl.tm_mon, sl.tm_mday);

tmyear 0000000 190000000000

tmmon 0 0000000000 MmM»84200

tmwday 0000000000000 10000000O

tmyday 0010 100 0000000000C0000O00OOO
tmsecO00000 SO0000060000000000000O0O0O0OO
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timespec_get() C11 0 000000tme() D0 000000000000 000O0O0O0

00oooooouoo +00o0ooo struct timespec ts;
ooooopooo10s5000000 timespec_get (&ts, TIME_UTC)
0000 double sec = ts.tv_nsec * le-9;
01000 timespec0 00 O0OO0OOO02000000000000000 time-t
00 tvesecOO time) D000 000001long 00 tvnsec0 000000
00000000000 OtvnsecO 10° 0000000000000000
ooo

020000000 TIMEUTC®OOODOOOO
f00o0o0o0o0o00ooooUUUUUUUUUdUUooooDooooopoooo
0000o0o0o0ooo0oooooooogooooooooooa

IB.4.1 gooogooo

0000000000000 00000000UnixOO time0 0000000000
00 time ./a.out O000ODaocut00000000O0000O0OO0OO0OOOODOOO
O0tme0000000000O00O0O0O00O0OO0O0DOOODOOOOOOOOOBOOO
0000000 /usr/bin/time ./a.out 0000000000 0O0O00O0O0OOCOO
ooooooooooooo

S 0000000tme() 0000000000000 0000000000000O0000000000

go0oooooOobooooOooboooo

“Cl1000000000000000000000C230000000000000000000000
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231 BS5S 000000

IB.S 0oo0ooo

O00000O0G+1)'0000000
ﬁDDDDDDDDJxDDDD(@DD

oooooo?2w0000

1 1
000000000 O000000 kO 1 2 1
000000000 0D0o0oOoOoooooo 1 3 3 1
1 4 6 4 1
_ n!
"Ck—kz(nfk)zDDDDDDDDDDDDD 1 5 10 10 5 1
0000o00oo0oO0OooOoooooooa 1 6 15 20 15 6 1

00000000O0000g
0000000000000 00000000000000000000000000
000000000000000000 ,Co=,Cr=1 (=0)000

wCk = n1Ci1 + 901G (1<k<nO 1)

goboooooooooooobooodooobobooooboboooobooobboouoboooon
ooooooooooooo

oooooo Bl OO0O0OO0OO0OOOOOOOO

int choice(int n, int k) {

1

2 if (k == 0 || k == n) return 1; // 0000000000
3 if (k <0® || k>n || n< 0) return 0; // 00000

4 return choice(n-1, k-1) + choice(n-1, k); // OO O OO

5 %}

goboboooooooooooooooooboooboboobooooooOooooooo
goboboooooooooooooooooOoooooOoOooooOooooboo0ooboobooooon
00o00ooO0o0ooo0o0ooo0ooo049 000000000 00000000ODO
gobobooooooooooboooooooo

goboooooooobooooooboooooboOooOooOoOoobooOooOobooOoOo0oOoooOon
jdodooooooooooooooooooooooooooooooooooooo
0000ooooooooooooooooooooooooooooo

eO0O0O0OOOOOOOOOODDOOOOOOOOOOOOOOOOODOODOO
0dotdtooooooooooooooooooooooooooooooooo
Jdboddddoooooooooooooooooooooooooooooo
00?20 0000000000000DO00O0DOO0O0O0OO0OO0DOOOoOoOO
ooo

A0 0po000D000000000000000000064bit0000 n=200000000000

oooooooooooo 25C2:%:300DDDDDDDDDDDDDDDDDDDDDD
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e JO0O0OO0OOOOOLODOOLDOOOODOOOOOOO

e JO0O00U0ODOOOOOOOODLOOOUOLOOOOOOOOLUOOOODDOOOOOO
gobooobooooboooooooooobobooooboooobooooboooooo
o0oooooooooooooooooooooo

0000100 2000000000000ay=0, ay=n+a,; (n=12,..)00
0000000000000000000000000000000000000000
0000000000000000000000000000000000000000
0000000000000000000000000000000000000000
000000000000

oo0oooo B2 OO0OO0OOOO0OOOO

1 #include <stdio.h>
2

3 int sum(int n) {

4 int sum = 0;

5 for (int i=1; i<=n; i++) { sum += i; }
6 return sum;
5
8
9

int sum_recursive(int n) {
10 if (n == 0) { return 0; }
11 return n + sum_recursive(n - 1);

12 }

13

14 int main(void) {

15 for (int i=10; i<=1000000; i*=10) {

16 printf("sum(%d) = %d\n", i, sum(i));

17 printf("sum_recursive(%d) = %d\n", i, sum_recursive(i));
18 }

19 }
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[NV

oo

ooooooooo

gooood

gobooog
gobooobooooooooao
ooooooo

gobooooo
oooooooooooo

ooo
goboooobooooooooooboo
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gooooooad

ooooooo

ooo

ooobooo

gopboooo

goboooooooo
gobobooooocoooobooo
oobooooooood
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ooo
gbobooobooboobooboocoooo
gobooooboocooooboooood
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IC.2 ASCII O OO

ASCIIO American standard code for information interchangeD D 0 0 00000000

0000000000 700000000000

| | 0x00 | 0x10 | 0x20 | 0x30 | 0x40 | 0x50 | 0x60 | 0x70 |
+0x00 [ NULOODDODOO [DLE] o [ o | @ | P ‘ p
+0x01 SOH DC1 ! 1 A Q a q
+0x02 STX pDC2 | v 2 B | R | b r
+0x03 ETX DC3 # 3 C S [ s
+0x04 EOT DC4 | $ 4 [ p | 1T | da] ¢
+0x05 ENQ NAK | % 5 E | U | e | u
+0x06 ACK SYN| & | 6 F | V £ | v
+0x07 || BELODDOOO | ETB | ° 7 G | w | g | w
+0x08 BSOOOD CAN | ¢ 8 | H | x| n | x
+0x09 || HTOOODODDO | EM | ) 9 I Y i y
+0x0a LFOO0O0 SUB | ] z j z
+0x0b || VTIOooooo | BSC | + ; K [ k {
+0x0c FFOOODO FS | < | L \ 1 |
+0x0d || CRODDOD Gs | - - | ] n }
+0x0e SO RS > | - n -
+0x0f SI US / 0 _ o DEL

234

e 0000000 ODODODDODO ASCIIOOOOOOOO0O AD 0x40 + 0x01 = 0x41
goboooooo
¢ 0x00O NULOOOOO200000000000000000000000CO
oocooo0oo0oooooooooooOooooo0ooooooooono



235 C3 0000000000

IC3 googoooogd

O\D0O0O0O0O0OO000oo0o0o0oo0o0ooo0oooo0oo0o0o0oooo0oooo00oo
ooooooooooooooooooooooooo

oo ASCII OO O oo

\a 0x07 000 (BEL)

\b 0x08 oo (BS)

\t 0x09 gogg (HD

\n 0x0a oo (LF

\V 0x0b oogg (vn

\f 0x0c 00 (FF)

\r 0x0d 00 (CR)

A\ 0x5¢ ooooooN

\’ 0x27 gooooo

\" 0x22 gooooo "

\? 0x3f goooog ?

\0 0 ooog (NUL)
\ooo 0ooo oooooo 800 (ooo)
\xhh Oxhh 000000 1600 (kh)

ooboooobooooooooooooooboooboboooobobooobobooon

«J\000000000000000000000000000000000000
o\\D0OO200000000

000 \\)Dprintf("0000000\\nOOOOOO\n");
e0’0000000000000000000000000O000000000NnO
000000mM\00O0O000000000000000
0O"0000000000000000000000000000

000 (\)Dprintf(" 0000000 %d00\n", >\’ );

000 \")Oprintf("\"OOOOOOO % 00\n", *");
eJ??000000 10000000 3000000 100000000000
(trigraph) 0 0 00 0*'00000000000000O00000000O0O00
0000000000000000000M\0000000000000000
000 \?)0printf("0000000000?\?2\n");

“LASCIIODO00O00000NN0N0DN0ND0N0DN0NDN0N0N0NNoONC3000000000000
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IC.4 EBCDIC O OO

cCOO0O000000000000000000ASClIOOO0O0000O00O0OO0OEBCDIC
000000000 extended binary coded decimal interchange coded D 00000000

| [loo[10]20]30]40]50]60]|70]|80][9|A0[Bo|co|[Do]|E0]Fo|
+0 R TR
+1 /
+2
+3
+4
+
+6
+7
+8
+9 ‘
+A 1ERE
+B . $ , #
+C %@
+D
+E
+F ! A AN

i

sTlQ|Hh|o | aln | T |

HlQ|T|o B |B|H|F|w
N[ [ [X | S |<|c|t|wn
Hlm|omMm o nNn|w|»>
T lo|9|o|=2| 2RI |R|G
NI =S <|clHlwn
V|l N[ dh|lw| N R

-

+ |~ A
A
|

e JOOOEBCDICOOOOOODOOOASCIODOOOODOOOOOOOODO
00000oo0o000ooo0ooo 16e0000O000ooong

e« EBCDICOOOOO0OOOOODOOOOOOODDOOOOOOODOOOOOOOODN
gobooobooobooboooobooooboooooooooooOooOoOooooo

— 0000 oooooooooa

a’-’A’00ASCIO 0000000 320EBCDICO0O -64000
OO0 cO000000 (Ca’<=c & c<="z’) 00000EBCDIC OO ~ (0Oxal)
oooood

<ctype.h>000 islowerQ DO00O00O0000O0O0O0O00OO0OOOOOOO
OcrC800
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C5 000000

IC.S 0oo0ooo

goooooooooooooOoooOoOoOoOoOOOOO0OO0o@mOoObObOOoOoOooOoDon
oobooooooco0o0ooo@moooooooooboOoOoOoOooOoboboOoOoOooOoOon
DDDDDDDDDDDDDDDDDDEDDDDDDDDDDD

O, ,0000000

goono -

x [yl oooo

x (y) oooDoon

X .y gooooooo

X >y gooooooooo

X ++ goobooooo

X |[== gooooooo
(TH{x1¥ oooooo
ooooooooo =
++ X ooooooooo
== S goobooooo

& x goono

* X oooo

+ X goood

- X gooooo

"X 100oooooooo
I x goono

(T) x oooo

sizeof x ooo

sizeof( T ) ooo
alignof( T ) DoooooO*
goono -

X *y oo

x/y oo

X%y g

X +y go

X -y oo

o o000ooo0

oooood =

X <<y oooo

X >>y oooo

oooad =

X<y ooo

X >y ooo

X <=y oo

X >=y oo

X ==y ood

X l=y ooo

ooood =

X &y 0od AND

x "y 0ooo XOR

x|y ooo OR

ooog =

X && y ooo

xIly ooo

ooog -

X?y:z oo

oood -

X=y oo

X ®=y oooad

eULOD0DD00OO0O0 = / % + -
<< > & ° |

oooood =

X,y oooo

e 0DO00O0xyzTODOODODODOOOTOODODOO
e J0000DDO0DDONODOONDONONDD 0000000 -00000000

0000000000000000000000000000000000000
e Y00 COON 0 CU000000N0N0NDNDNDO C0NI0NDDNONODO

“2C11 0 Alignof 0000000000000 O00C230 alignof 000000000 C.110
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IC.6 000000000 <stdlib.h>

goboooboooboooobooooboooooooooobooooboooooao
00000000000 #include <stdlib.h>000000

e 00D x0D0DDD0ONONONONONODODODO
e 00 sOOOOOOOconstchar*0 000
e YOO CDD0DO0ONDD

ooo 00000000 <math.h>0000
int abs (%) float fabsf(x)”
long labs(x) double fabs(x)
long long llabs(x)¢%” long double fabsl(x)®”

000000000 0000000000000
int atoi(s) — —
long atol(s) double atof(s)
long long atoll(s)¢” — —

oo -0ad 000000000
— — float strtof(s,p)¢”
long strtol(s,p,b) double strtod(s,p)
long long strtoll(s,p,b)<” long double strtold(s,p)<”

eato-000000OO0O0OOOOOOOOOOOOOOOOOOOOOOOOOOOO

estrto-0 000000000 pO000O0O0O0DOO0Ochar**0000s0000O
oooboo0ooooooO0o0o0000o0oooO0 *»pO000000000000 D
UNLLOOO0O0000000

e J00DbOIntOO002<b<36000bO0OO0OOO0OOO0O0OO0O0O0O0OO
b=0000000000000 0xO00O 16000000800000000 100
oooooooooooooogoo

e strtol(Q 0 strtoll() DO 000D 0O unsigned 00 strtoul O O strtoull()
oooood

ooboooboooobooboooo

e J0DDOOODODO 11.240
e 0000 B30
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239 C7 0000 <math.h>

IC.7 0000 <math.h>

0000000000000 000R000000000000000 #include
<math.h> 00 0000000000000 00O0O00O0000M=C.1200

e 000DDODODDOODDO x,y0OODOD double 0O*0O
e YOO CYY0DDDDOOOD

00000000 DoDOoD 0ooOoO0D0DDOoDDDO

fabs(x) ooo |x sin(x) x[rad] OO 0O

fmod (x,y) x+yO00OD0Ox0OD0OO0OD cos(x) x[rad] OO0

fmax(x,y) x0OyOOOO tan(x) x[rad] 00O

fmin(x,y) x0OyOOOO asin(x) x0000 [-n/2,+r/2]
gooooag acos(x) xO0Ooag [o,n]

ceil(x) oooo rx] atan(x) x0000 [-n/2,+7/2]

floor(x) oooo [x) atan2(x,y) y/x0000 [-n,+7]

trunc(x)®”’ 00000O0O0DOO ooooooooOo

round(x)®” OCOOOODOOM exp (x) gooo e
dooooono exp2(x)”? 2

pow(x,y) ooo x¥ log(x) 0000 In(x)

sqrt(x) 000 vx logl®(x) 0000 logy(x)

cbrt (x) ooo x 1log2(x)” 0000 logy(x)

hypot(x,y)” 000000000 X2 +y2

e JI0I0ODOODUODOUOOUODODODOUOOOOODOOO
e 000 x0O float, double, longdouble 1 0 0 0000000000000 intdO0

odooooooooo ¢ ddoodOdooooooooo ¢
fpclassify(x) FPNANO OO OO FP_NAN 00O (Not a Number)
isnan(x) ooDoooooooo FP_INFINITE +oc0o0 00 —oo
isinf(x) +tco00DO0O000DODO FP_ZERO +0000 -0
isfinite(x) 0O0,+c0c00000 FP_SUBNORMAL 0O0DODOOODOOO
isnormal (x) goooooa obooooooooon

signbit(x) 0 (~00,—000)00DO FP_NORMAL oooooooooo

S 0000 <complex.h>0 C9OO00D0O0O0OOOCIIOIDOOONONDOOONODOOONOOOOOO

“COO000000DONDONDO000D0 f0000000000000 double O ﬂoatDDEIDDDDDD
0000 double abs(double x); OO float absf(float x); 000000000 MMOODOO ID
O long double 000000000 <math.h>00000 <tgmath.h> 0000000000000
0000000000000 00000D000tg0 type-generic0 0000000000

*5 round(x) 0 00000 000OLlround(x)¢% O longDDElllround(x)ngD longlongO0OOOOOO
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ooC 000

240

IC.S 00000000 <ctype.h>

100000000000000000000000000000000000000
0000 #include <ctype.h> 00000000 CO00DDODO0O0O0O

e J000OCCOCOCOOCOOOODODOIMODOO

e 000 cO0unsignedchar OO0 OEOFOOOOOOOOOOOOOOOO

oo cOOOoOoOOOoOOOoOOmOOOOOOOoonOoOoO
isalpha(c) oo 0oooooooooooO0 45200
isalnum(c) oood goooooooooono
islower(c) oooo 0O a0 zO
isupper(c) gooo OAO0ZO
isdigit(c) oo goo9od
isxdigit(c) 16000 goo9Cal fO0 AOFO
isblank(c)®” 0D 0000 (OO0 (\t)
isspace(c) o0d o000 (WOooD A\Hoo0O0 (\n)Oo O
iscntrl(c) gooo rC2000002000000000
isprint(c) goono gooo0ooooooOo (wOobooooo
isgraph(c) goono oopDoooobooooooo (wooo
ispunct(c) goooo gooDoooDoooUooDoo (wOooooooo

od cO00ddO0ODOOoOoOoOoOoOooboooooooon
tolower(c) oooooooooo 25200
toupper(c) opooooo
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241 C9 0O0D0OO0ODOO0O <string>

IC.9 OD000000 <string>

char *strcpy(char *d, const char *s);
char *strncpy(char *d, const char *s, size_t n);
char *strcat(char *d, const char *s);

char *strncat(char *d, const char *s, size_t n);

size_t strlen(const char *s);
int strcmp(const char *sl, const char *s2);

int strncmp(const char *sl, const char *s2, size_t n);

*

*s, int c);

*

*s, int c);

char *strchr(const char
char *strrchr(const char
char *strstr(const char *sl, const char *s2);

size_t strspn(const char *sl, const char *s2);
size_t strcspn(const char *sl, const char *s2);
char *strpbrk(const char *sl, const char *s2);

char *strtok(char *d, const char *s);

char *strerror(int);

void *memset(void *d, int c, size_t n);

void *memcpy(void *d, const void *s, size_t n);

void *memmove(void *d, const void *s, size_t n);

int memcmp(const void *sl, const void *s2, size_t n);

void *memchr(const void *s, int c, size_t n);
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ooC 000 242

I C.10 printf()/scanf) OO DO O OO

000000000 0printf 000000O00scanf 00000000000
000000000000 00000% 00 CY00000nnon

gQ*° gooooo? ogoooo
0000 |short | int | long | long long | size_t*® | float ‘ double | long double | char | char*®

printf O | %hd | %d | %1d | %$11d°% | %zu®”’ | %f (%1£9*%) | %L£C” %c | %s
scanf O | %hd [ %d | %1d | %11d° | %zu™ | %f | %1f | %LfY |%c® | 95!

e %1 000000000%O 2000000

escanf) 000000000 DDO0OODOO&IOOOOOOOOOOOOOOOOO
goboooboooooboooooobooooooooooo

e J00IDOODOODOOODDDOOOZAI00D0OODODOOOODOOOODODO
Oo000oo0o000o0o0Me>Cl1200 -Wall O -WformatO

* printf 0000000 d0DO0D000
00000000000000000
000 %0000020000000
000000000000 x0000
00000 y0O %xyd0OOO0OOO00
000x0.y00000000 0:("%5d", 1 = Mannal”
scanf 0000000000000 oD  B:C%5.3d", 1) —"..001"

DoO00000%¥000o0o0ooooo  U:C%1x", 65335 - £

di 00001000
oooo 1000
oooog8ono

x, X 00001600

opintf 00000000000 £00
00000000000000000
00000000 %00000 200
00000000000000000
x0DO0D0O00000 yO %xyfO
00000000O0x0 .yO00000
00y000000 600000000  U:C%6.3£87, 1.2) - ".1.200"
¢0000000000000000 0:("%6.3e", 1.2) > "1.200e+00"
scanff J0D00OD0OD0O00Oooo  O:C%6.39%, 1.2) > "uull.2”
00000000000000000
00000%00000000000
0000 x0000000000

£, F 0000

e,E 0OOOD

9,6 fOeOdOOODOOO
a,A leooooo ¢
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243 C.10 printf()/scanf() DO OO OO

* sizet 00000000000 0O00O0 10000 z2ud 0000000000
000000 zdOOOOOOO 8000 zoOOOOOOOODOODODOODOO

*9

printf O 0 floatd double 00O O00O0O00>A100000000000000O0
oo
OO00Oscanf OO00O0O00000%E000000 %1£0 COO000000000O

IO oppooooO0o000000Dl000D000oO0mMoOOoon 200000
scanf) 00000000000 D0DDO0O0OODOOOODOOOOOODDOOOOO
"%c'D000D000000000000o0oom

1 0pO0000000000000000000000 1000000000000
og&OO0OO0O0OOooooooooooooboboobobbb0bbooOo
O0%9s000000000000000 100000000O0O0C0O0O0O0O0O0O0
ooboooboooooboooooo

— 00001000000

cO000ooo0o0oO00O0%0o000000o0oo0o000000bO00 100
ooboooooooooooO0ooboooooooboooOo0obOoOobOooOoooboooo
oobooooboooooboooobooobooboobooooobooo

000000010 integerD 00 Mu0 unsigned0 0000000000000
OO0000f0O floatingpoint 00000 double 00O OO0 float00O0ODODO
DDDDDDDLIHDDDDDEIEIEI long intd 0 0O OO double’T long double O
O00000000d0O0digit0 0000000000000 doubleO0OOOOO

‘00000 K&ROOOOOOdouble O longfloat 0000000000
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IC.ll 000

alignas®® do int struct while
alignof double long switch _Atomic®!!
auto else nullptr®? thread_local®”  BitInt®?
bool¢?? enum register true® _Complex©”
break extern restrict®” typedef _Decimal128¢%
case false® return typeof % _Decimal32¢?
char float short typeof_unqual®” _Decimal64¢?
const for signed union _Generic®!!
constexpr®® goto sizeof unsigned _Imaginary %
continue if static void _Noreturn®!/
default inline®” static_assert® volatile

o OB NOIUUDUI0DO0NDNNONDONDND CYUINDODDODOOD

e booll trued false O C99 00 <stdbool.h>0 00000000 OODODOOO
J0d00ooCc23 00000000000 oooooooooon

e Alignas®/OAlignof¢//0Bool®0.Static_assert®’/O_Thread_local®’ 00
00000000000 000C23000 alignasfOalignof 00 0OD0OOODO
jdo0oOoooobO0ooobObOOoobDbOoOoOoobOboooooOoooooa

244



245 Cl12 0000000000

IC.12 goodooogoodgd

gccO0O0O0D0ODOOOOOOOOOOOOOOOOOOODOO gecOOOOOOOODDO
ooboooooooooooooboOoOooOoboOoOboO0OoOoOboOOObOOOObOOOoDOOo
ooo0oooOoO0o0boO0oO0o0booO0o00bo0O0000 gec,-Wall,-02.-g.source.c

-Wall JOOO0OOOOOOOOOOO

-Wextra OU0O0O0OOOOOOOOOOOOOO

-Wformat printf) 0000000000000 O0OO-wallODODODOOOOOO
-00 JO00DOoooOooOoosOODOODOoUOoOom

-02 0J0O0OCOCOCOCOCOCO-wallOOOOOOOOOOOOOOOOOOoOooooooo
-g D0DO000O00O00O0oO0oU0Oo0oO0o0oLDOoUDOooOOooOOooo

-std=c99 0000000 CYOOOOOOOOOOOoMPIDDODODODOODOOO
-std=gnu99 O0O0O0O0OOOOCY O GNUOOOOOOOOOOOO

-std=gnull O0O0O0O0OOOOCIIOGNUOOOOOOOOOOOO

-lm OO0O0O0OOO0ODOOOOOOOOOOOOOOODOOOO

-o filename 00000000000 aoutd aexedO filename OO OOOOO
-¢c J0oo0ooooobooboobooboboboboboboboDbo

-Dmacro=def 0000000000D00O0OO #definemacrodef 00O DO0D00OO
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HREN

1.1
1.2
1.3
14
1.5
2.1
3.1
32
33
34
3.5
3.6

3.7

3.8

39
4.1
4.2
43
5.1
52

53

ooooooood ... 4
oooog ... 10
oooooooo ... 10
ooooog ..., 11
ooooooo .o, 13
oooooooooooo .. 32
20000000 ... 37
O.000000 ....... 37

2000000000000 . 38
f»OoOooDoooooo ... 39
40000000000000 40
000000000000

00000 . ... ... .. 41
000000000000

00000 ... ... 42
0000000000000

00000 ... ... 44
0oooo0D0O0O000 (@) ... 48
oooooooooo. . ... 66
oooooo0 . ... ... ... 67
if0000000000000 69
2000000, .. ...... 74
x0ODoOoOoooooo

OwhileOO ... ........ 75
oooooog ..., ... 78
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5.4
5.5
5.6
6.1

6.2
6.3
6.4

6.5
7.1
7.2
7.3
7.4

8.1
8.2
8.3
8.4
8.5
8.6
8.7

8.8
8.9
8.10
8.11
9.1
9.2
9.3
9.4
9.5
9.6
9.7
9.8
10.1

oooog ... 80
oooo ... 82
jgooooooooog ..., 85
xO0oooooooooOofor

T 94
oooooo ... 96
oooo ..o 97
100000000000

ooooo ... 98
oooo ..o 102
cooooooooo ... .. 106
ogooooooboooog ... .. 107

O0oo0ooooooooooo 115
ooooooooooooo

T 120
ooooog ..., 126
ooooooooooo ... 131
oooooooooooo 132
oo0oooool1oooo 132
ogooooooo ... 133
ocooooooooooo 134
oboooooboobooobo
ooooog ... 135
oooooooooboo 137
ooooog ..o 139
P 140
2000000000 ... .. 143
ooooog ... oo 148
ooooooo .o 150
ooooog ..o, 152
ooooog ... 156
ooooog ..o 159
ogoooooboooooo 159
oooog ..., 161
cooooooooo ... .. 162
oooog ... 169
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oooooooo 248

102 000000 . ......... 170
103 ODOOoOoOooooooooo @171
104 0000000000000

oooog ... 173
105 000000 .......... 178
11.1 ODoOoooooooooo .. 189
112 0000000000000

P 191
113 00000000000000 193
114 0DoOOOO0ooOo ..., .. 196
121 ODOO0OO0OO0O0OOO0O0OO0O0 . 206
Al o010 10000 ........ 215
A2 O00000O0O00COO0OOOO

P 216

A3 000000O0O0OO00O0O0O0O0 218
A4 0O0000O0O0COOOOOO0O 220
B.1 0O0O0O0O0O0O0OOOO0OOO . 231
B2 0O0O0O0OO0O0O0OOO..... 232
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HREN

m JO0000g
0o0o00dd.......... 56
1=0000 ....0coeenn. 54
QLOOOODO ......... 158
QUOOOOO ........... 56
[loooog........... 56
*MOoooogd......... 158
->00d00ooooooooo
172
.0ogoooooooo 1e7
<0000 ceoeiiieinn... 54
<=0000............. 54
=0000.............54
>0000 ceoeiiieana... 54
>=O0000 ...t 54
\DO0Ooooogoooo .ix
31,235

\eooooog........ 146
\nOOQoooQg .......... 8
/¥*/000000....... 7
//00o0o0o00.......... 7
ooooog .......... 86, 87
1oooo...... 86, 87, 132
2038000 .....v..... 204
20000 .......0eeee. 90
A

absQ ..o 52
ANSIC................. v
ASCIIOOO ...... 24,234
ASCIIOO.......... 4,182
<assert.h>........... 211
atoiQ) ...... 154,192,218
m B

bool .............. 65, 244
break.................. 92
m C
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Cll....ooooviiiiii, v
C89 i v
CI9 . \4
CaASE ..t 225
Cat v 2
cbrtQ)................. 84
cd.i 2
ceilQ) .oovviiin.. 203
char................... 24
<complex.h>......... 239
const............ounn. 147
continue.............. 92
.......... 75,110, 210
<ctype.h> 64, 66, 236, 240
n D
D 245
DBL_EPSILON.......... 217
DBLMAX................ 23
DBLMIN............... 217
default.............. 225
#define............ 31, 65
do-while.............. 94
double................. 22
dummy................ 132
m E

EBCDIC O OO
else.........covvvn..
else if............
elsed ......oovvvinnn..
..................
EOF ..............
EUC-IP...............
exitQ ..o

EXIT_FAILURE
EXIT_SUCCESS

n F

fabsQ ............. 41, 84
FALSE.................. 65
false............. 65, 244
fclose(Q) ..o.ovennn.. 185
fg. 75
fgetcQ) ...l 190
fgetsQ ...l 192
FILE.........ccovnnnn. 183
float..........coovnn 22

<float.h>.......... 23,32
FLTROUNDS........... 217
fopen() .............. 184
for. ...l 76
fprintfQ............ 188
fputcQ) ... 188
fputsQ .............. 188
_func__................ 83
n G
P 245
getsQ ..o, 200
getter ... 121
s H
history ................ 2
................ 110
1
ifo 54
#include....... 6, 40, 109
238-240
inf.o ... 216
inline................. 51
int....ooi 20
int32_t............... 166
isalphaQ.......... 64, 66
islower(Q)............ 236
m K
K&ROOOO onen...... xi
K&ROODOOOO ....... \%
Kill................... 75
s L
<limits.h>..... 21, 25,32
“lm 40, 245
long double........... 22
long int.............. 20
long long int........ 20
Is . i 2
= M
MPI.............. 122, 245
main(Q)......... 6, 198, 218
<math.h>...... 40, 84, 239
mkdir................... 2
m N
| 81, 126
249



250

NaN.............. 216,239
NULL ............. 184, 185
n 0

-o filename ......... 245
00 245
02 245
m P

Pow() ..o 37
printfQ........... 6, 242
pwd ... 2
= R

rand() ............... 226
return............. 36, 46
m S

scanf(Q).......... 219, 242
Seter....oovvvneennn. 121
Shift JIS........ 6, 182, 190
short int............. 20
signed................. 20
signed char........... 24
sizet........... 147, 149
sizeof ....... 32,128, 147
snprintfQ........... 154
sprintf(Q............ 154
sqrt(Q) ..o 42, 84
srand() ........... 13, 227
sscanf(Q) ............. 195
static...... 112,113, 142
-std........... v, 122,245
<stdarg.h>........... 222
<stdbool.h>...... 65, 244
stdin................. 221

<stdio.h> 6, 109, 147, 184
<stdlib.h>..52, 187, 192
218, 226, 238

stdout ............... 221
strcat() ............. 152
stremp ..o 156
strepyQ ooveeeenent 150
<string.h>........... 147
strlen()............. 148
struct ............... 167
switch............... 225
n T
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........... 4,110, 198
<tgmath.h>........... 239
thenO ................. 54
time(Q) ...l 227
<time.h>..... 13,227,228
19101 J 29,118
tolower() ............. 25
) « 75
toupper() ........ 25, 164
TRUE........... 65,92, 119
true .............. 65, 244
typedef .............. 166
n U

Unicode ................ ix
unsigned.............. 20
unsigned char........ 24
UTF-8............ 182, 190
nV

void............ 44, 46, 50
W

-Wall..... 13, 57,242,245
-Wextra.............. 245
-Wformat ........ 242,245
while.................. 74
m [

[ N 17
000 coveeiieinn, 49
ooog.......... 158, 242
oooooo ..., 177
oooooo ..., 108
| |

gooo ... -~ 0ogoogd
I 56, 90
gooooog...... 30, 77
oooooo .......... 124

00000 .4,6,46,55, 63,
81,93, 101, 140
oo....-0000000

| |
0ooooooooo s, 26,
146, 235
gooooog........ 184
good.-0ooooo, -0
ooooo

oooooooooooi13e

O00 o X
ooo ......... 27,57,237
oo0 ... 88, 122
ooooong ..., X
gooodg oo, 20
n ]

ooooooo......... 27
goooooo........ 184
goood coeeeevnnn.. 27
n ]

ooog ........ 4,6,8,97
0000 coveeeeeinnn.. 1
[ 36
O00. ..o, 3
goog ...... - goooo
oo0 ..., 22,215
ooooooo....... vi, 8
O e 16, 157

000 ...21, 149, 155, 163,
212,235, 244

I 127
oooog........ 222,243
oooo..-0o0o0o0o0o00
oog............. 47,111
I 54
[ 36,113
oo0oo0ooo.......... 113
oooooooo...... 106
ooog.......... 158, 172
0ooo...29,33,37,66, 67,

121, 128, 130, 131,
133, 190, 203

n [

O 54
ooooogg........ 217
o000 .c.eeeenn... 14, 226
oooooo ..., 166
oooo ... 30,46,47, 147,

149, 211

goooooo........ 118

ooooo....72,149, 214
oooo..-0oo0o0o0oo0

OO0000 ceeeeeenn.. 192
I 111
m [



oooo........... 33,217
oooo.......... 149, 153
0 74

ooooooooo.... 113
ooooooo...111, 116,

142
| |
I 12, 245
I 201
I v
| |
oo .. 82,88, 125,143,192
0 167
gopoogg ..., 168
0 80, 103, 194
gooooooooo ...2,
187
goooooooo... 198,
218
gooo..... 7, 83,94, 151
oooog .......... 8, 154
ooooo ........... vi, 3
I Y 3

Ooooobooooon..245

[

oooooo..49,117,231
[ 125
[ P 245
0 17
[ 224
0oooo .49, 130,133,159,

174

oo ...t 17,113
| |

gogd......... vi, 1,2, 187
ooo .19,31,36,116,118
gog ...... - Oooooo
gooo...... 33,217, 239
I 156
gooo - 0oooo
[ I 22,242
ood............. 22,215
I 27
[ I PP 3
gooooo .27, 130, 160,

245
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oooooo ...l 3
I 22
I 47
ooooooo........ 116
OO0 oo 112
ooooooo........ 224
I 224
I 54
[ 54
[ 242
ooooo ......ooeee. 27

000....18,112, 124, 153
0000 124,128, 141, 146,
167, 174
00000 ...149, 163,242
0oooo .21,28,77, 147,

212

O e 54
I P 19
[

I 40, 239
oooo...37,43,111,113
gooooog........ 142
gooooog........ 118
oooogg........ 6,211
I 4,6

m [

[ 217
0 20
Jooooos,?2e6, 127,162
o000 ..., 41, 52
gooogdg ..o, 4
0 84
| |

0 239
OO0 e 124
O00. oo 3
N 3
oooooog .......... 3
0 102, 136
m [

goooooooooo..8
[ 111
[0 I 17

[ PP 142
00000 coeeeeinnnn.. 91
[ 4,6
[ P 28
goood........ 201,214
OO0 o 63
[ 68
m [
gooogd..-0oO0oooo
m [
goog ...... - ggooo
m [
OO0 o 16
OO0 o 16
[ 126
ooooong ..., 2
00o0ooooo vi, 4,110,
188,210
ooooog .......... 182
oooogg ..o, 30
[ 45
ooooooo......... 83
m [
ooooooooo..... 59
ooooog ............ 1
gooood ..-0o0oooo
[ 138
oooooao ... 111, 168
goooog .......... 235
m [
ooog.......... 146, 185
m [
gooo0d coeeveenne.. 104
ooo........... -~ 0oo
m [
goooooood... 134,
198, 212
0000 ceeeieeiinnn.. 3
ooooog .......... 182
o000 ..o.oeeeeeeann.. 221
OO0 e 124
goood coeevennen.. 142
O0.. ... 45, 60, 100
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oooooooo ... ix | 0000..6,37,63,70,111 goooo .. .00000
0000.......... 182,192 | DOOOOOOO...... 113 oo
00ooooooooo 0ooooooo...... 107 | OOO0OO0OOOO....6,8,26,
154, 154, 162, 200, O e 6 146, 149
243 0000000...108,111, | 000 covvveeeeennnn... 36
ooooooO........ 182 245
00000 o...ooo..... 177 | 00DOOO........... 5,12 m 0
R 157 gooooooooo.121,
[ 129, 146 L 179
OO0 oo 192 ooog ...... L oooo
a0 O00 oo, 42, 84 000000 .......... 166
oood....-00000 8 37 ooo0........... 28,237
oooO00......... 54,156 8 37 ooooooOo .. -000
0000 ... .. 156 ooopoooo 108, 109 oo
OO oo 36 OO0 i 16
OO . eeiiiinn... 216, 239 m 0
000000 .ve....... 138 u OO0 .oovennn. 124, 131-133
00000 «.eeeeen.... 217 | BOOO.......... 130,157 | oo .. 124, 126, 128, 129,
000 ..., 28,237 | 0B0OOOO0O ...142,161 141, 142, 163, 174
ooooOOO........ 221 | DOOOOOO.. 000 oog...... 4,19, 113, 244
0000 oeeeenn.... 221 | OBOO oo 198
ooooo..... 6, 199, 221 m 0
0000 oo, 221 =0 0oooooo..-000
000000000 ... 109, 0O00....31, 113,118,192 -
145, 147 ooooo....3L122,126, | qpn L0000
138, 187,190 0000 .o, 227
.0 0Oo0ooo0o0o. 126,211
0000 e o | DOOOOOO06,26,149, | o
oooooooo...... 113 156, 182 000000 ..., X
oooooooo...... 183 - 000000 .o.e...... 221
0000 c..ceeen... 21 | jqp. 28237 | OO - 198
opoooo - 000 0000 coeeiiiinn.. 18
0000 0eeeeeennn. 2 m 0
o0oooog ......... 30 _— OO oo, 74
000000 .......... 163 | oo ... 216 | 0OOD -~ ooooo
000 coieeeeinn... 40 | gggoo.. 75,92 | OO0 oo . ooo
0000000 ......... 20 000 coieeaannn. 74
ooooooo ... 20, 147 _— 00000 .oceeee..... 76
OO0 18,60 | DOO .....coeeeelll. 167
ooooog ..., 22 oooog........ 167,172 0
000000 e..ee...... 22 oooooooo...... 113
000 .. cceeenn... 101, 119 s 0 oooooo 111, 116, 127,
00000 ........... 186 | DOOOODOO .6, 149,182 142
000000000 31,109 | 00000 ....24,234,236 | 000 54,95, 101, 102, 140
oooooooo....... 83 | 0000 .o, 236 | OO0 .oooeiiiieeii. ... 56
000000000 .43,45, | 0000 coeeeeeeeinn.. 24 | OOOO0 oooeeeiiinn... 56
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19970 0000000 OOO0O00O0O0

20020 0000000 O0OO0OOOOOOO 0000000000

20050 OO0O0O0OOO0OOO0OoooOOoOoOo oo
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