401

4 [egFE& (ZdD1)

4—1] I HIREEN D F B

e CEEECld. BEFMEHAIBES YT SUDFRTREHEINTU S,
= BRI EFEVZITNEL |

OCeO0S LMOTRIIC #include <math.h> DEEZ&E I D,

O OAVNRTILEICE -1m T3 Ve (REIC) HFB.

o FHIBIH D5 |E. BEUEX(FT & A E D double B,
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BlE4. 1 (=ZABHOXR) x=0°, 5°, 10°, ..., 90° ([CX L Tsin x,
cos X, tan x DEZEHBEU CRODEICEZ<CEAITSCTOTIS Lz

VR &

[motoki®@x205a]$ nl function-sin-cos-tan.c
1 /% x=0 deg., 5 deg., 10 deg., ... , 90 deg. */
2 /x IZXUT sin x, cos x, tan x DfEZEHHE L T =/
3 /x RORIZHET5cT700 75 A * /
4 #include <stdio.h>
5 #include <math.h>
6 #define PI (3.1415926535897932) /*x PR x/
7 int main(void)
8 {
9 int X;




10

11
12
13
14
15
16
17
18
19
20
21
22

¥

double x_radian, sin_xX, cos_XxX, tan_x;

for (x=0; x<=90; x+=5) {
x_radian = (double)x * PI / 180.0;
sin_x = sin(x_radian);
cos_x = cos(x_radian);
tan_x = sin_x / cos_x;

printf ("%6d %10.8f %10.8f 7%15.8g\n",

X, sin_x, cos_x, tan_x);

}

return O;

[motoki@x205a]$ gcc function-sin-cos-tan.c -1m
[motoki@x205a]$ ./a.out

x (degree)

sin(x) cos (x) tan (x)
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O O O O O O O O O O O O O oo o o

.00000000
.08715574
.17364818
. 25881905
. 34202014
. 42261826
.50000000
. 57357644
64273761
. 70710678
. 716604444
.81915204
. 86602540
. 90630779
. 93969262
. 96592583

O O O O O O O O O O O O O O O =

.00000000
.99619470
. 98480775
. 96592583
. 93969262
. 90630779
. 86602540
.81915204
. 716604444
. 707106783
64273761
.57357644
.50000000
42261826
. 34202014
. 25881905

0.

O O O O O O O

087483664
.17632698
. 26794919
. 36397023
. 46630766
.57735027
. 70020754
.83909963
1
1.1917536
1.428148
1.7320508
2.1445069
2.7474774
3.7320508

404



405

30 0.98480775 0.17364818 5.67123818

85 0.99619470 0.08715574 11.4300562

90 1.00000000 0.00000000 1.6331239e+16
[motoki@x205a]$
nA PV I VEMEFENE A

— ROBRICOVINTIVIS—I(C1E B,

[motoki@x205a]$ gcc throw-a-ball.c

/tmp/cc4TDjRQ.0: In function ‘main’:
/tmp/cc4TDjRQ.o0(.text+0x83): undefined reference to ‘sin’
/tmp/cc4TDjRQ.o(.text+0xc9): undefined reference to ‘sin’
collect2: 1ld returned 1 exit status

[motoki@x205a]$
\ /
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==

o MFNEM = [HSIFT.
#include <math.h> & U\DITIIEFERIREEZ IFTU H 9 897 & & L\
<EERI BIEHICIMEBETLD,
cc AV YV RMO-1n A 72 3 VIEHZHNBEMOBIER I — R EBDIAAT
TELEETI—RZEEDICHICIMBETLD,
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SRBICHUNTIE RDKSEHAHBERNEES TS U ICHEINT
LDo
BE#a ( 51 BE#UE
PRRE DAL ) 5 EXDEY ki) Sl
UIE T floor(a) double |double|| a |
vl k(T ceil(a) double |double|[ a ]
R | fmod(a, b) double |double|a>0MEHE a-|b|x| a/|b|]
a<0 DS a-|b|x[ a/|b]]
fExI{E fabs(a) double |double||a|
FIIR sqrt (a) double |double  /a
NS pow(a, b) double double aP
ldexp(a, n) |double & int double ax2®
12T exp(a) double |double|e?
VS log(a) double |double loge a
BRANE| 1loglo(a) double |double logig a
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&2 ( 5IE

HEEE DALV ) 5B | EFUEDEY =HA
1IEs% sin(a) double double |sin a, 1BU ald=5I 7V
ReA cos(a) double double |cos a, 1BU ald=5I 7V
1IFB2 tan (a) double double |tan a, BU ald=>I 7V
1% 1F 5% asin(a) double double |sin ta € [—n/2, 7/2]
TFREA acos(a) double double |cos ta € [0,7]
W IE B atan(a) double double |tan ta € [—7/2,7/2]
atan2(a, b) double double |tan 1(a/b) € [—7/2,7/2]
W ERHRIE % sinh(a) double double |sinh a
W HRFR R cosh(a) double double |cosh a
WEIHRIERZ|  tanh(a) double double |tanh a
BEEBE double & aDINEER (K= (da&l@U)
BEBICBE | modf (a, ptr) | (double *)| double |ZiRL. aDEEELZ ptr
MDIE9 mEIE AN
REER & 38 double & BEHIFOH U ER(G
BEBIC DB | frexp(a, ptr)| (int *) double |a= (BEEE)

. o(ptr MIET int BOIE)




HERE
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CEEE Cld. HEMBEEACINB|INTULVEVIRD L DTIREHEEES

17 S VUICARTINTL S,
BH% (3 B
BeE | BN O) | 5|HOBE | DB S
BLE | randO ANV int | [0, RAND_MAX) (DREMDZEUELEN
srand() |unsigned| FU |EBLEFREZDIRREZYIHR{L
fEYXIE| abs(a) int int ||a]
labs(a) long long ||a]
BE | div(a,b) int div_t laZ b CEI> /1RO ERIFTDIE
R |1div(a,b)| long |ldiv_t aZb CEI>/ZIRFOEEFIRDME

_ _C C. RAND _MAX (& /usr/include/stdlib.h D CEHRBINLEYD
0. div_t & 1div_t (& /usr/include/stdlib.h O TCERIN/C
[BEA | OREICTHh D,
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42| FA¥ERH

BIE4. 2 (ZIEEREROEE) n@ADOEOHS kEZESHEHEEDE
k) (&

n| n!

k] k!(n-k)!

EEIETED, 2DNDEEBMT— n & k B AHFCDETERICE
JUTHEEOH () Z5HEL CHENIZCTOITS LEERE L.

(EFZRA)
SAEIVCHEFESABEMNIBEFAEHN DD T, main() B E (FRIIC. BEEETE
Z{TORBEE factorial() ZTEHI DDMBATHS D,




I E U TCEBYEZRZ(TEID ZDEEEZ IR IBEE factorial() MEE
REnTUNE, HETOH 1) OHEE . KPERERCER
factorial() ZIFEOH LT

n| factorial(n)

k)] factorial (k) factorial (n—k)

EVDSAICITTOCEMTE S,

BE#N factorial() [CBHXD BT —H(F . BARANTDIERN. H
KUOFNSOETHBDDT, FOFT—SB(F int ETBDIDONREYTH

Do
?I"ﬁ_\ factorial() ) EAFUE(F ARERBHNTHDM., intBITERE D

HZHBXCULIEOEREEHDINT., TENOT—IEEHB(CL THEE
E%ﬂAﬁmﬂﬁﬁwﬁﬁgénbmﬁcﬁﬁo

—> B DAY (L double factorial(int k);

G_I

FEESTE(ICDOUVTIE « HlIEEL.3ERURAICITZIEREL,




(Oo5s=>59)

[motoki®@x205a]$ nl binomial-coeff.c Enter
1 /% 2DDFEET—X n & k ZiAIAA * /
2 /x “HEBRE n!/(k'*x(n-k)!) =HTHCTOT T L */

3 #include <stdio.h>

4 double factorial(int k); AN ORI
—RR(C. B TORS 1 TS R
RDKXDIFEEZ L TUL\ D,

BEEEOCT—58] [BEER| ( [—58% &, ... , [T—55% &
);
FzlE
. (EEEoT—5F| B ([FT-5F8 , .., 758 ); )
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414

5 int main(void)

6 {
-

10

11
12
13

14
15 }

int n, k; <« |211TEHOk & I(3IRIHEIE,

printf ("It will compute a binomial coefficient.\n"
"Input two positive integers n and k(<=n): ");
scanf ("%d%d", &n, &k);

printf ("\nThe number of the combinations of\n"
" n objects taken k at a time = 720.14g\n",
factorial(n)/(factorial(k)*factorial(n-k)));
T T T

25|#

return O;



16 /* ——————————————————————————————————————————————————— */

17 /x BWREZEA L CTEOME L2 KT */
18 /#—————— *,
19 /*  (RBIED kx : (MOBEEZEFETLI0ERITEK */
20 /+x  (BA8UAE) : k! DfE% double T */
21 [k %,
22 double factorial(int k) |{&&5IE, 7TITEHDk & (LRITEIE,

23 {

24  int i HENE

25 double fact;

26 fact = 1.0;
27  for (i=2; i<=k; ++1i)

28 fact *= (double)i;
29 return fact;
30 }

[motoki@x205a]$ gcc binomial-coeff.c

Enter




[motoki@x205a]$

It will compute a binomial coefficient.
Input two positive integers n and k(<=n):

The number of the combinations of
n objects taken k at a time

[motoki@x205a]$

./a.out

Enter

50 25

Enter

1.264106064377be+14

416



417

BB REDZ RIS DRI ™
BRDEBICHAENEININTUD E. ED LITTEEHOMNIBRNST ZIRE T DER. £
DOEHNSFEUHITRIOBEBMICDOVWTIINEBRTZF U B3ADODICHERZERS
EIITRULOT, —EICBIEIT 305 5 LO&EENNS < TED,

= o FOTSLEERLF S,

O ZHOBEMNEM(ICBIE O RASTLTOT S L=ERBEELOMDEL
270505 L Z{E3 CEMAIEE LD,

BEAEIFRDEZT HICDULT

TRE LTI, BBEEFESEICTUTE SVSBEEIRHITIONEEL,

ZFNP X,

O HBZENEEIBICHL T, ESVSBEHBENRINSINEEL,

O BABOMAUTHERINCEREDEEEZDEH. VHRIEIERNRGDIEE
. ESVSEHWERRSINEEZ <,

\\o%ﬁ®W%®mmH§ﬁb\MEimwjutmﬁbHEié&%ﬁaéo//
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43| [(MBREOERICDVTHDT ES ——-c33%H0

-

CEEElcH (T BEEDIKL) .

o [EZ RIS VB EFiRTEE X Do
—> FMTEERI DSFERIFABTINTLEN,

e BHOEREWMAETOMNTOT S LICE S,

o FCOBEIR—IKEICH D,

o O5S LDEENIREAE main DEITTIRE Do
(mainMNETO5 S5 L )
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e T COREEIL. FHTIHIICZDEIADE, BEHEDE, JLNDEE
HTORI A TEEE U THENLITNEE STV FIXIE,
double pow(double x, double y);
& /z(d double pow(double, double);

o EES AT SUBEMRICOVTE. BETORY T TNDES (d<stdio.h>
ZEONANVSIT7TILORICEHNTLD,

o EHIFU L LDBRDOE|IHIESEEICEMNLE L TITONS, (BLU. &&E
AN, EREELERFDCEETZS. )




BEHES :

® _H:;(J:;RODE Do

o [EZ RISV EHEERT Ha(J

FEHEDE |BEH

{

(

NI

— 57

}

Do

— Al

NI

=Yzl

EELUEDE

420

) .- - BAER

- ANME (A

DEFE void & T

BEHECE MEN =AM I oL int NEBRICKREIND,

(LWL, cMZEeHTIcLTERI BDIERSEN, )
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returnSZ:

o IEX(LRDULNFNH,

return;
return TV ;

ercturn X [CH< DT &, ZOREMDETIIRT I D, (HEHUTTICE
Do )

o MIEETINTULR E, TNE(BIEEINT—IBCEBLIZE
M) NEFYEICTE D,

o return X [CHBENDE VX FREHMONMEE DRSO O IeimEE. €
DOEHDOETEIR T IS, (BHA, BHUEFTLL, )




422

RO 17

o IBX(LRDLFND,

ERENR (BEE|( [FT—58 (&8, .., T8 &),
EYfal

EREDCRY BEHR|([T-5F ..., FT-FFH);

o BEAMIDE I MDEHER, SXOBMENEZ IV/IRISICHISEBI
HDES,

o EHMEZINUOLBIRIIC,. FOREA#METHRIDINTORIATTEEES LKL
WEWTFEL, [CHDBWADHISEWNE, OVITISIEFIRIETED
CTHREAERR (EvRID EESERLU TEIONDDSHEU, ]

o IEES A TSUBMOIORS 1L <stdio.h>, <stdlib.h>, ...
(CADTCUL\D,



423

44 EDESICAVINTIVIEEDRES DH ?

CDER/)—FD2.5HICTEMNSNTUVBERIC, cc VYR /gec
VYRICKBCTOT S LOBIERREREFIERRICITRDIRICTTHON S,

@ BIRLIE (#includeP#define CIRI DITONIEZE, TLNDBEAYVSEY
J71IJLOBDIAH, YOODER, EFHRDERELE, )

@ VTV (BROBEBTESZHEMEEICEIER, BS8ICK D> TIIHEE
1EETD )
®UVD (BROBEMOBEERI—REBIFTCT1IDOETI—REED, )

CNSDIEEDKRF KT I B EKIDEKRICTED,




ccOV YV RDOREIC

ImMmA T aVvEHMNTRE ‘
N5EYVAICESIND, ol I 0l
MESIISY
/lib/libm.a l
0]
.0
BEMICY VHICES , ETI77 7
NsE£E>1rIJI>5Y ]
/lib/libc.a /f
.0
BIRLIE AV
.c p—mm> i |p— .0 @ O—R
o _
c f———» i — 0 >—> ETI7TI
(#HBhEEEA)
.C F———mm> A e o .0 }
V—X R AT 1Dk
271 (—HSH9) 271U
(#5BhECEA)  (#EBhECERN) (#HBNEERE M)

3: VIS IVEEDTRN

424



4-5] ZEIDOBINES

b)

425

BFARE, KIHEH

KIS EZ PRSI OIS LZDNDICK K TBRERHICEL D,
FNPz. CESEICHL\TII. BEBTES

EHEDT —58| EHH
{

X

X
by

(

T— S8 [%El, ... , T—5& %H] )

.- BRER

- AN

DHFTEES INERINDIZEHOES (. ZORERMESRSDOAREOFZ(F
CTHEXBEHN (local) IFEDE L TIRON., CDEABMONEEHSI(E T
DX TETIEVERICTE D TUL D,
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ERRIC(L. BEAERDOAAEE (i.e. REIEGICHS { & ¥ THIEINE
2 (&, TOvION—EBEEXS5ND,

JOvOEBEN : CEREICHVTIIROBEDETDEEESX EFU. Z
DOERBRICEEMIEULEENTUSEDZETOY T EES,
{

=
8

I

o

=
8

X

X

}
BEX /TOvDE 1DDXYREITITHNREECICTEEL CEN
HEKDIDOT, JOvIODRICEID/NSETOVvIORAD, ZOREINDT
OvOOHR(ICEZRIOTOVvOMRAD, ... .. EVWVDANTFIEE £
BEECH Do
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FO5SLOFRICHRB O [TOYIDANTES ] (CERDVNT, &
B (S e BRI ENBENROEECRE 3.

(RRAI1) EOREI(DMEED ©. ENAEEINCTOVIDOFIEITTT
DECIXTE Do

(FHEI2) AMADTOVvO CEESINLERZEIZARBAIOTOVO THERI D
E. AMAIDRBBINET, (i.e. FDRFIEF >TEHMAIDOZEED (SA1E
DHTOvIOHS(ETOLERTEELIES,

(3REI1) DR p
JOvORATES INEEHCPESOMERE. 70wy
DHRNESDEFICHIENTE S & BEIRI(CEER I N,
JOvOOHOCHENE D EEMIND,

JOvOOHRTEEINBFANICHEDONDS CNSDE
5178:‘ B E L) D, Y,
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KIS 24HI
o BNBIEIZEDT 7T ILDEDBRANSTE 77 I LA TES,

o BEIOANTEE INIZEHEINIZDT 71ILDOEDIZFANSTE
PO TED, NERZEE, NBFEZFE LD, )
— J7TILEERETOVvODO—RBERYEICEEHRKD,

EER h

NERE W =FEV\BET D&, BIWEREDIZOHICEE
BETOHIIENLLL LD, 9D (IE<WT
Db?b(c.fotézuﬂb\aio?fj Y,

ROFIEE. CEEICHITDRBDBNEHDKRANEHTRISEDTH
Do



429

BIE4. 3 (RBIOBMER, NAIEZE) XOCTOT S LEZERTI D
EESVSHANS bnéb\’? TO 1 OEPICFEIND L]
NEHEANL, BL. CCTIEZERQIL L EBHRE L,

[motoki@x205a]$ nl scope-of-name.c [Enter

1

0 N O O

/* ZETORNHEH, SFEBOBMBD/HDTH ... */

#include <stdio.h>

void sub(void);
int a = 1; /* ANEREEZN */

int main(void)

{
int a = 22; /* HEIZE */
printf (" (1) %d\n", a);




10
11
12

13
14
15
16

17
18
19

20
21
22

int a = 333;
printf("(2) %d\n", a);
+

printf (" (3) %d\n", a);
sub() ;
return O;

void sub(void)

{

}

int b = 4444;

printf ("(4) %d\n", a);
printf ("(5) %d\n", b);

/x TV ITDIEED */

/x T IO */

430




[motoki@x205a]$ gcc scope-of-name.c

Enter

[motoki@x205a]$ ./a.out [Enter

[motoki@x205a]$

431




(EXA) COTOTSLORICHEDS (TJOVIDANFEBE] =
BT D ERDERICTE D,




O© 00 NO Ok WN -

/+* AZBDOBRELHE. NIEHDIEFEDIZHOT0O0 S LI +/
#include <stdio.h>

void sub(void);

int a = 1; /* NEBZEL */

int main(void)

{

}

int a = 22; /* BENZE */

printf (" (1) %d\n", a);

{ /x JOVvIODIBED */
int a = 333;
printf ("(2) %d\n", a);

} /x TOvVvDODENDD x/

printf (" (3) %d\n", a);

sub() ;

return O;

void sub(void)

{

}

int b = 4444,
printf (" (4) %d\n", a);
printf (" (5) %d\n", b);

433



(ETRR) @R, 7O0535L0

8{ITHD
111 THD
131THD
1917 THD
20fTHD b

a
a
a
a

FEIRINBCECEBdN 5.

[motoki®@x205a]$ ./a.out [Enter

(1),22
(2),333
(3)1,22
(4)1
(5) 4444

& TITEHTHRINIC
d 10{TEHTHRERI NI
d TITEHTHRINIC
d 41TEHTHRINIC
d 18{TEH TR NIC

[motoki@x205a]

a &UTC.
a &UTC.
a &UTC.
a &UTC.

b

LT

EITERIE RDOEKRICTLD,

434
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4—6] BF

PIZE . #bIN
1 1if 1=1
fi=\. .
1xXfj_q1f 1 > 2
MEX5NTUNIE. £f; DERDERICETETE S,
fi = ini_1 = iX(i—l)Xfi_Q = iX(i—l)X(i—Q)Xfi_B = ...

= 1!

N COFERT £; OSEROBIC £, HNETRZOERCE

C. EMESORICEDES (i.e. EELLSE LTUBELN
DIEVHLUEEL CEATENE, FHERICAES T 3ERESE
FU), FHERIC K B EEAEOHEE ZDEMESICEDNT
TS5, RENICTEB3FTH B,

—fR(C. BEBEROF CENESENUOLEI CEZ2BRIFOLHLUESL.
BRHFULE L e SBEBORTERIRTEE S Do




CEEBICHU\TIE . BHEEODHPTEYPEBZHEUET. LWHRPBIHEIF
[FOHUMEFENTH D, T EDOFREEHZEERTI DI EERmNOOT
WBDT., TMENICK BB ERIFDEAEZ OIS LLETITSOCENW
TE3,

BIRE4. 4 (ZIERE; BEEROBIRETE) #MbIU

- 1 if 1=1

i ixf g ifi > 2
CLDT £, =il EEFD. CNEBRICANT., BHZ 1{E5|# &
LU CRITED ZDEE(EZ double BITETE U CIR I EEE factorial ()
EHBNICERE L, TUTC. COBBZERHVTHIRE42ERICC &
ZITI5CTO0SLZEBRTE L, FENE, EB¥T—5 n & k &5
A, n BDEDHNS k @z B IMHEE D=

n| n!
(k) k! (n — k)!
EEABELTHATBACTOIS LEERTE K.




(EX7)

L C;

=T SHEEE

437

CCCEBEIT DB factorial ) DILEE (FO'HE 91X
RIIFIEL . 2DIZEEEZNDSTEL,

—> main() EBICDVT(EHIEL.20EDZEZDTFTRATE B,

= BlIfE4.2CRULIETO5 S LOART,
BE#Y factorial() ZIERICIED CHIRNICERUEIZITTEKU,

(FO5S=5)

[motoki@x205a]$ nl binomial-coeff-using-rec-fatorial.c [ Ente
1 /% 2DDIEEHT—X n & k ZHHAA */
2 /x IR n/(kix@-k)!) 2HENTECTHETT L */
3 /x (BEHERMEZERWISGGHEITLIENZHET S, ) */

4 #include <stdio.h>
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5 double factorial(int k);

6 int main(void)

7 1
3

10
11

12
13
14
15
16 }

int n, k;

printf ("It will compute a binomial coefficient.\n"
"Input two positive integers n and k(<=n): ",
scanf ("%d%d", &n, &k);

printf ("\nThe number of the combinations of\n"
" n objects taken k at a time = %20.14g\1
factorial(n)/(factorial(k)*factorial(n-k)));

return O;



17 /-

18 /x ERMEZEE L CTEOMERZIRTER (FIFARK) */
19 /*———————m
20 /*  (AJIBIED k : MIOBEELZEIET D 0% KRTEH */
21 /*  (BEEUE) : k! Dfi%z double T =
22 [k
23 double factorial(int k)

24 {

25 if (k <= 1)

26 return 1.0;

27 else

28 return (k * factorial(k-1)); BIRIFEUHL

29 }

[motoki@x205a]$ gcc binomial-coeff-using-rec-fatorial.c [ Ent
[motoki@x205a]$ ./a.out [ Enter
It will compute a binomial coefficient.

Input two positive integers n and k(<=n): 50 25 [ Enter




440
The number of the combinations of
n objects taken k at a time = 1.264106064377be+14
[motoki@x205a]$
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111TEHTkOEE LT 2 MANNTINZIHEED factorial (k) DALIBIDFk-

--------------------------

U intmainvoid) k[ 2 ‘: int main(void)
t {
............ int n Kk
S 2
) L printf(......
poronooen M @ stEgR 0 e :
. double factorial(int k . 1 O :
> ( lz 2k 2*1.0=2.0 .../ (factorial (k):
It (k<=1) : return O;
return ...... /\:_J ?
else P — ¥
turn (k*factorial(k-1)); , ,
}reum(acona( )_)_,: double factorial(int k)
{
:'?OUble facmrial(intkk) - (3) EtEER 1.0 return 1.0;
' if (k<=1) Af\,_j else
: return 1.0; : .
: e|seu : return k*xfactorial(k-1);
E return ...... : }
\} !

----------------------
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(18EE 4. 14 (McCarthy D 91E8E) RMOFULINIC K D TEERI NS RE
NoSBMADEHN f(x) 2518 I BB (TOITS L) EBRNICERL
THL, e, COBH(TOTSL)ZHREELTERL TH LK,

[ /R : (I x>100DEFICIE f(x)=x-10, x<100 DEFIC(T f(x)=91
E5B ]

o) — |10 if x>100
| f(f(x+11)) otherwise

BIRE4. 5 (D17 v DOEBIE) XKTIT100DIintBEFICST VT LICE
WLt L. ZNOSDEIERZ/NSTVBICTEAREFEX CTHIOITSCTO
5 L {ERE Ko
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(BEX7A) TORSTWIE(ERDI DDA UIT/EENS S,

e 525
e 525
NPz, Cn

e KX 100N int BYFZF(CS VS LICBME SR I DIEX,

NIZEPIRDERZ /NS VIBICTEAE X S1F5,

NIZESINDERZIRICH 19 S1FE%,

SOEZEZ TS Z ENENFHEIC/ED . main() BEEX
NS CNSOEBZEIEICIHEUORIT CE(CT B,

EEHIRNICS VS LICBH LR T SIFEFEDRICTRERVLDN ?

COBIEDEE. BED L) ELMEERT S EAROSNTUSR

TlEFEODT, BESATSUEED int rand(void) ZHAUNIE+9
T > Do (= p.121 &=, )
R N

—

Do

SRLE AW CEZERERLUIZD =2 —23 Y LD I BHBA(E. int rand(void) Dk
SR Z TR LIEE O COTEIEBRBERZDEDOOEBETRD L LD,
Twister, http://www.math.keio.ac.jp/matu moto/mt.html) HTCDEFE SRS THS

MT (Mersenne

[SVF L] EVDDEFE. BICHERLDFAMONEINE VD CETIEFEL, BEICLDTIE,
ERERESS(CANB O EERT SHNEEH 3.

/
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R, BBIINOEZRZIEICEITT BDIEEEIEDRKICITTRIEEVLDH ?
BEANIC(E, 1BBHNERXR, 2BBHNEXR, 3BHDOEXxR, ... &. lEIC
AT BICITTHD, RIEZDER. 11TTOXFEHM50~ 100X F(CTED
BRIC1ITICHTIT 7 — 5 DEEZ RS, ZDREEOT—I R TLITR
BFEORBRIT(G.e. TI—REZ1ELE D) LIEAREL,

ZTDEHICE. REDITCTCT —IHNDULEHZREIT SEH count =

= L.
FEAEREE LT count<—O0,
FT—SHIDEIC count+—count+l,
11TEEBEIC TLU T count«—0,
EITNIERU
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FEFANERZ /NS VIBICHARZE R B1FEFE DERICTTRIERVLDON?

BHME (sorting) D77 LT X LIEBRIEEDMNCNE TICERINT
WS, TDDE, CCTI>DU 1 v IOEFE (quicksort, V1T vIY— )
ZHEIT LU K Do

BEMICE. D1y IRILEE

BHUEDBEA TWELWERDF] vIf],vf+1], ..., v[t] BEX5
Nizhks. eNS5SOARABZUWAREXT
vlfl, ..., vip-1], vipl, vip+t1l], ..., v[t]
ECvipl LR ECvlpl KDOXK
(BUL. pDIE, vip]l DEMES, )
EVDAICTBIRIF( DEBRIFE &V\D, Fe. vipl & XEH BXR
EULV Do )

ZREBH DEBDCIEDRUVERIBSHAETCTHD, EO7ILTY XLIER
NDKIOICESTKRI CENRHESD,
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D BEz5NEF—25 alol, al1], ..., aln-1] ([CHEREEERT
B, (ZOER. WEHEZREMN alp] ([CHED/2ET B, )

@ al0], al1l, ..., alp-1] Z&%{LI S/\EREICK LT, CD77IL
d) X L=xd5(CGEAT D,
@ alp+1]l, alp+2], ..., aln-1] =Z3{tI B/IBEECHL T, CD

PV LE&ETS(CEAT B,
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(TO5>=V0) 100E0BMT —F&RFTFIDEHIC a £LV\DH

BID int BUERA = FHE L.
o fid4lla _@%E?(Lj IS LICBEEERRT DIEE,

o FAlaNDEERE/NTVIRICHWAE X BEE,
o BLSllaNDEBRZIRICH I I BIEE
E{TDICOICRAR

set an array random(...),

quicksort(...),
pretty print(...)

EVSRBINE#NZ=HET D,

Bo5l al]l] OERIEICNSIDDEMNSESIBTETINENG DN, IR
HCIFENZREBO5 18 E LU TRIFTEI AEICDODVWTERRAL TULEOLD
CT. CCTCIEEA al]l (FXKEBREEDE LU TEEITDC EICT B,
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B set_an array random(...) D5 EMBEFE SHREITNIERLIDT

Bo%l al] ZXKEREEDICUIZD T, nain() BN S5 |ZTEIT 7 —
SIEAIEEVN L., BEFEE UL THISETIELVEDERELEL, €D T,
COREBO ORI 1 FIROERICTNIERL,

void set_an array random(void) ;

B pretty print(...) DFINEBEFESHEINIETRVDH?
C DEBIC DU TE. set_an array random() BAEE [EHRIC. main() B
WHSE|EFEITTT—H ATV, BBBEIEE UL THISETIELVLED

EAELV, DT, COBEBOTORT 1 FERDERICTNIERL,
void pretty_print(void);
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BE# quicksort(...) DEIWMEIBEIESHREINEIELDN?
D1 v DB EEEAT SEIFAIES al] EETHDIINEE.
PENREERIEIOMED IRT C & (C KD TREIDERDIEFINDER LIS
FRIC/NXME (i.e. RFDER UREAINERDI) & U TEDSC ECED,

ZCC. B8 quicksort(...) DEEEZERE(CEIS al]l] RNOEREIA
ZINSOVIBICTERBEZDEVNDEDICREREIT DNDTIFEL, BF all N
DEZEDNNXEADEBERZ /NS VBICHERBZIANSEDIC—HRILLTH
< & PEIRMERICHR S 2 DDINXBEICD 17w O EFF= ERH I 50
(FE(C quicksort(...) ZEHIBEMNICHEUOHRIIZFTED,

IREZFZDSNWNXEADOFRVEREBDERES from, to ZEHE quicksc

DEIHELTHESC EICTNIE, quicksort(from, to) DIUIE(F. ..

O NXBERDT—S alfrom], alfrom+1], ..., al[to] (CHENE/E%=
BRI 5, (ZDOBR. WREAEZRMN alp] (CHEO2TET D, )

@ quicksort (from,p-1) ZHIENICHEUOHT,

@ quicksort(p+1,t0) ZEHBHICFUHTI,
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BEE quicksort() MDIEFERE LU Cmain () BEENZ(TESEDI(E, A
(EDRIEEV. REDT. COBEBOTORI 1 FITRDERICTNIERL,

void quicksort(int from, int to);

L EDERIC3IDMDEEE set_an array random(), quicksort(),
pretty print() ZHEBR L. T5IC quicksort() BAHDUIEDREL
e RB<IBHIC/NXE alfroml~ alto] (CXIU THENRIEZTTU\HXE]
BRDRFESZIRIEH

int partition(int from, int to);

EBHITDCEICT D,

TR mainO) o NS OBEARZEHUOE I CElCcLDT
QS VI LICBEZEER U TL00ENDEFIEE al0]l~al[99] #
FIEAERE .
QS VI LICERINZ T—9DRT .
@I 1w IOBIEICKLDEINDT—5D WRER .
DEHIED T—Y9 DRI .
ZlElCfTS5cTO55LE. ... ...
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[motoki@x205a]$ nl function-quicksort.c

1

S O B W N

10
11

12
13

/****************************************************#

/* Quicksort : FIREIHEDH]

/* KEIL100DEINZ T VBN ER L, TD ... */
/ * Quicksort 7)Y AL Z{HS>THIEIZHANZFZTH . ..

/****************************************************#

#include <stdio.h>
#include <stdlib.h> /x BLECRRED A 7o) R, .. -

#define ©SIZE 100
#define WIDTH 10
#define TRUE 1

void set_an_array_random(void);
void pretty_print(void);



14
15

16

17
18
19

20
21
22

23
24
25

void quicksort(int from, int to);
int partition(int from, int to);

int al[SIZE]; /% FNERECLA] */

int main(void)

{

int seed;

printf ("Input a random seed (0 - %d):

scanf ("%d", &seed);
srand (seed) ;

set_an_array_random() ;
printf ("\nbefore sorting:\n");
pretty_print();

452

", RAND_MAX)
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27
28
29
30

31
32
33
34
35
36
37
38
39
40
41

453
quicksort (0, SIZE-1);
printf ("\nafter sorting:\n");
pretty_print();
return O;

/* (RBIED &L
/* (BEUE) « &L

[+ (B§AE) : HBCHIZESE al0]~alSIZE-1]1 2 0~999 ODfH. ..
/* AXRET Do
[k
void set_an_array_random(void)
{

int 1;
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43
44

45
46
47
43
49
50
51
52
53
54
55
56

454

for (i=0; i<SIZE; ++i)
ali] = rand() % 1000;

/* (URFIED @ AU
/* (BEEUE) : &L

/* (BEE) : BdAEEZR a[0] ~al[SIZE-1] OfEZNEFIZ. .. -
/% 9o, HU, B<DIEIFEIRT A ZLDT ... */
/% T BHZEIZU, £72, 147ICWIDTH. .. %,
/% M9 5,

[k

void pretty_print(void)
{
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58
59
60
61
62
63
64
65
66
67

68
69
70
71

int 1, count=1;

for (i=0; i<SIZE; ++i, ++count) {

printf ("%7d",

alil);

if (count >= WIDTH) {
printf ("\n") ;

count = 0;
+

if (count > 1)
printf ("\n") ;

/* (U51Z0) from :

int BIfdS a DRT

455
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73
74
75
76
77
78
79
30

31
32
33
34
35
36

/* to . intBES] a DR
/* (BEUE) AU
/* (BBE) : quicksort 7V AL ZM-T, NlFEE

/* alfrom] ,al[from+1],a[from+2], ..., a
/* 2 HD/N I WIFEIZIEANE Z D,
[k
void quicksort(int from, int to)
{

int pivot_sub; /* pivot subscript D=

if (from < to) {
pivot_sub = partition(from, to); /* o3 &R
quicksort (from, pivot_sub - 1);

quicksort(pivot_sub + 1, to);
¥



37
38
39
90
91
92
93
94
95
96
o7
98
99
100
101
102

/* B TH Z 5N ZBeH DOFR2 I quicksort D HIFRIE. .. >

/ * (quicksort MEIE) */
F e et et
/* (IREIED) from : intMIfdS] a DRT
/ * to : intMfids] a ORF
/x (BIBUE) : SHHEMEIC I TR ONZNKEIERDORT . . .
/* (AT T (#%ge) | DIETHI TS pivot_sut
/* (F%8E) : alfrom]~alto] ZAiNFZ T
/* max{a[from],...,alpivot_sub-1]} <= al[pivc
/* alpivot_sub] < min{alpivot_sub+1],...,al[t
/% D LEDITT D,
[k
int partition(int from, int to)
{

int pivot;



103
104
105
106
107
108
109
110
111

112
113
114
115
116
117
118

pivot = al[from];
while (TRUE) A{
for ( ; from<to && alto]>pivot; --to)

)

if (from

== to) {

alfrom] = pivot;

return from;

}

alfrom++

]

= altol];

/* BF) DB SR w R SR
/* TRORHD Y,

> Mg >»

for ( ; from<to && al[from]<=pivot; ++from)

)

if (from

== to) {

alto] = pivot;

return to,;

t
alto—-]

alfrom] ;
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*1
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119 +

120 }
[motoki@x205a]$ gcc function-quicksort.c
[motoki@x205a]$ ./a.out
Input a random seed (0 - 32767): 33

before sorting:

556 289 435 368 666 319 214 273
64 943 369 956 50 298 112 218
603 936 515 385 671 776 137 386
718 913 204 153 281 370 473 495
432 208 543 653 517 950 951 629
630 476 393 498 361 917 626 998
913 521 544 470 27 325 340 500
105 104 397 6 110 914 308 61

18 378 305 264 376 518 181 354
985 782 357 381 252 236 706 945



after sorting:

4
110
218
319
470
520
629
730
369
917

[motoki@x205a]$

5
112
236
336
473
521
630
736
370
936

132
252
340
476
544
631
776
378
943

18
137
264
354
495
543
649
782
381
945

27
144
273
363
498
556
653
303
386
950

50
153
281
376
500
563
666
325
393
951

61
181
289
385
515
585
671
329
395
956

64
204
293
397
517
603
672
336
913
957
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1(
2(
3(

6(
7

¢
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BE# partition(from, to) (CHIFTDT—5FDEH .

0 1 2 3 4 5 6 I 8 9
al 73] 1]ole|s5]|2]10]4]s
A A
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(2) BRI
pivOtERLU T DERZHI
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(6) BRI -
pivotEZR L DK
BRX=HET
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(11)E 5=,
(1pivot§$LﬂT@E§E R
alalsla] Jels|2[w]o]s
A A

from n to
V

pivot
(13)Fz &

a ----ﬂ--ﬂﬂ

-QQE%

fromn - to
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pivot 5?@

(15) (16_@%@%

PVOIBR LD KEFVEREHFRT
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% quicksort(from, to) MBEEDI— 1L

[motoki@x205a]$ nl function-quicksort-std-code.c

78 void quicksort(int from, int to)
79 {
80 int pivot, i, j, tmp;

81 pivot = al(from+to)/2];
82 1 = from;

33 j = to;

84 while (i <= j) { /* ENEE */
85 while (al[i] < pivot) i++;

86 while (pivot < aljl) j--;

87 if (i <= 3) {

88 tmp = ali]; /* swap */
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89 ali]l = aljl;

90 alj]l = tmp;

91 1++;

92 J=—;

93 F

94 }

95 if (from < j) /* FIEULEE x/
96 quicksort(from, j);

97 if (i < to)

98 quicksort(i, to);

99 }



468

47

i\

I BESATSUBESICDOUVTOERA

| |

e BESAITSUBHICOVTIE, BHTORI T TDES(EIROVTF
NHODEEANY S T 71 IJLOFRICEDNTUL B,
<assert.h> <limits.h> <signal.h> <stdlib.h>
<ctype.h> <locale.h> <stdarg.h> <string.h>

<errno.h> <math.h> <stddef .h> <time.h>
<float.h> <setjmp.h> <stdio.h>

= EESTSUBEBEGEOITNE,

ZOEHEDTOART A TRADTUVNSEEAY T T 71U
10— UEEINEESE,

o BEANYVSI T 7 )LORICIE, ARFRRICEBTORY 1 TE(TTEL
VOOEBRBLEEADTULD, BXNDODABIERDED,
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BEANYVSI T 71

N

<assert.h>

JO0SLNNBREICEBVTUINEFIVIT B
SHD. 5IFNISVIODNDEERMNMADTULD, B —
~16.781% £08,

NFNDELE (e.g. fHIN T, FIFRIEEN T, T, 1\X

<ctype.h> F,.. ) =ZTAUEDEBLIED T BI2HDOEED
JORS 1 THRADTUL D,
e 1 | STTSUBBNIS—ERMLELES, ZOEEE
' TRIDICESVIOOFERERINTL D,
FENN BB (e.g. float, double) MEX DE
<float.h> HERBZENDI VYOO, FIRIEREDIEDTE/IVEZE
EHYOOFMNADTULD,
BHA (e.g. char, short, int, long) DERKD
<limits.h> K EBRAZEND VOO, FIXIEIREIEXKIEZE
HIYOOFNRADTCULD,
g EAED e D> —S 8, voO, BHR~>70OKS
<locale.h> TIBAST S, 7 =
wen 1| BPEMCETE YO0, MATORS 1 IHRAST

WD, BE/J— 4. 18150,
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BEEANVSI T 71

AB

<setjmp.h>

RPN : B0 TEEERELEDETLEDT
2707 ~5H. VOO WEIORT 1 THFASTY

<signal.h>

%ﬁﬁ@lj— ANEBMS DEIDIAH E LN DT, EITHFIC
fC SBPNREENETSZHOYHO. BETIOLST
7’73\)\9?(,\50

S

<stdarg.h>

Ze|8) A +EFDBE (e.g.printf) DB ZENIET
5E®@T SE YOOMNRE éﬂtuéo

<stddef.h> |~

HBE(ICFEONDT—HE, YVOODEEMNMADTHH, &
0)':'(;(;3//\’1/7(; £ 03250)2537)50

<stdio.h>

%\Ef{g(gﬁéﬁ“éj- SE voO BETORI1TTHRAD

<stdlib.h>

SCIRITRE(R , BELIELERE , MR 7, M= BUE(C R,
7&5% WDB1—F« U F BN IO 1 THRAST

<string.h>

NN ERIEIT BOHDOEROTORT I TMRADITULS,

<time.h>

HidERAZzRScopnr—S98, voO, BETTOKS
1 TMADTCTULD,




BT, BEANVS T 7TI)VORTERINTULST—SE, v O, A
JORS1T7ORT. BRAZFSOHEEDEEREICEITT D,

Ao
MB(CEDZRRT. 2B THNSD,




MNF

ST A ~OBEH/EIEIE VIO <ctype.h> :

BH ORI =t A
int isalnum(int c) |cNEEFENH\?
int isalpha(int c) |c/EFH?
int iscntrl(int c) |cNEIEICFENH\?
int isdigit(int c)

c N ZFZH\?

int isgraph(int c) |cAZHIANDEIFOIEEXFH\?
int islower(int c) |cAVN\XZFEH\?

int isprint(int c) |c/HIFAIEENXZF (ZHEFD) H\?
int ispunct(int c) |cAXYIDNZFNH\?

int isspace(int c) |c/NZERHFEH?

int isupper(int c) |cHAXZFH\?

int isxdigit(int c) | c/N16EEFEH\?
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NFRERZT AN <ctype.h> :

B TO 5 =TT

int tolower(int ¢)|cZ&E/\NXZFRICEIR

int toupper(int c) cZERANZF(CEHA

HECEST—S8, YOO <stddef.h> :

i =t

ptrdiff t| [2DDRATVIDE] kI 77— 5 E

sizeof MEBDEREXRI T —H BT,

size.t typedef unsigned int size t; EREHZNTUL\D,

NULL | XJ)biRr VA EFRI VYOO

wchar t | [ZN\1TAXFOES | kX I T —58%
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AHEAICEET B T—SB, ¥vOO <stdio.h> :

2H]

=tEH

FILE

7 ’I’JIJODTD‘EZW(/EE nﬂﬁbfd‘%dzlidb- ’5’§=o
IEHREEHNE DD\ H8®4Wﬂbméo

EOQF

[T 71ILDONDD | DEZFRI VIO

NULL

TRV EFRI VYOO

stdin

BEEANEXRI VOO

stdout

BRELRNERI vOO

stderr

BETS>—HAOEXRI VOO
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2710 EA—TY - DO—XJ 5B <stdio.h> :
EH ORI rT ... EiEA
FILE *fopen(const char *filename, const char *mode)

D7 ANEA=TIU, EDTFAIVIRA VB ERT, A —TF
CKIBE NULL &I, CC T, filename(dA -T2 TS
J 71 ILDAER (XFH) ADRA VI TH D, modeM'r" D
JEiFAHeE, "w' DFEETHLE, "a" ORISENET L
LZ. "rb" @H%(J/\’(T'Jj 7 1T ILDEGEHIAHZE, "r+" DT
3T FRN TP A EGHESHAICT— YT B EERT,

int fclose(FILE *fp)
PAIEDO—X9 D, CCC. fpldIT71ILIRT U5,

FILE *freopen(const char *filename, const char *mode, FILE *f

D7 AIIRT Y tplcIEI ST 7o 00— L. 0D
L T 7 ’I/)|J7a:’7_|' U plEODIT B,
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EXTTAETDEEE <stdio.h> :

EH ORI rT ... EiEA
int printf(const char *cntrl string, ...)
- BERTOAOEANNTHD, #BF ./ — 1.4 50728,
int fprintf(FILE *fp, const char *cntrl string, ...)
 BEUREDIEY —LAOFIETH T,
int sprintf(char *s, const char *cntrl string, ...)

- HBRE U char BIELSINDETNN T H I, BREBICENF\O B
ALT, HNBREXFINET D,

int scanf(const char *cntrl string, ...)

 EBEANHDSOBRLEAN, BH/—H1.4.6HEER,

int fscanf (FILE *fp, const char *cntrl string, ...)
 BEURAARRIY—LHASOET T AT,

int sscanf(char *s, const char *cntrl string, ...)

-+ 48E U2 X5 (char BUETSI) S DBERATE AT,
I8 RTY SR, TiE UBBIONRN 5 ADHFE Bt
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1 NF AR TTDEEEN <stdio.h> :
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EH ORI rT ... EiEA

int getchar(void)

CEEANOIRY—LHS 13'( IZ(F (ZEEER]) 5idHAA T
NDNZFI1—RDEZRT, BHL T’r)bd)‘f&D?fT:(E{IE—
B U S (SEOF &R T,

RF AN

int fgetc(FILE *fp)

CHEEURANIRIY—=LHNS 1T (ZEE jc‘ﬂ)% dHAA T,
%@Y%j ROEZIRT, J7TILOODFRIIIS—%=F
U7z (3 EOF &3R8 9,

clh

int ungetc(int c, FILE *fp)
CEBREURAARXRJ—LICcEVONFI—FRZERT,

int putchar(int c)

? (int) (unsigned char)c ZIRL. KT D&

int fputc(int c, FILE *fp)
CEEULRRENARY-LAXFI-—FcDONF=EETH I,
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17T AL TIDEE <stdio.h> :

EH ORI rT ... EiEA

char *gets(char *s)

- BEADARI=LNSITI-FXET717ILOFEDETD
TP DA O EHIFAS . char WED s (KNS Bo < DB, &
TO—REZEXF\ [CETBEZ 5N, BRE(E s NRINDS
M. TP71ILIRTXIETS—RERIC(E NULL DRI NS,
JG:F:L'Jv_-»rJ:ODF'n'ﬂEFE(/\uZJ_Zf IN—Z ) DHDEOIRE
CIELBBHIE T, 2011 F DS FAAIRAE CCL1 DIRECS 177
SUMNSEIEESNTZ, gecc TIHIESEESHAEHDSI S L L,

char *fgets(char *line, int n, FILE *fp)
EEULEAAZRU—LHS, 3TI—RXET 71 L&D
CTOXFDIC BURKEDTE n-1 XFTHLEHUID) &
%fﬂc_ﬂ\ IREZBICZENF \0 Z{J(FTcharBUFES line (CH&HN
2rX

HE(E line OEMNEFEE LU TREINDIMWN, T7T1Ib
FTS—FHERICIE NULL MREND,

7 o S 9-|'|'fﬁ_[l‘_
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EH ORI rT ... EiEA

int puts(const char *s)

BELNZ U —L[CXFY) s EBEHT, @Al X
BOEYZ \0 OO cRTI—REaBE R, K

?J
Ih9
FFEDEZIRL, KIS E EOF Ei@?ﬂ

W%

int fputs(const char *s, FILE *fp)
EEURENZR U —LEXT s EBEHT, BL, XTI
DERFBEDZENF \0 (FHTT UL, [puts EEDT. ADDI(C
T —FZEETHI CEELEL, ]
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INTTI)IT 71 I)LDOAR T E{TOREEN <stdio.h> :

EH ORI rT ... EiEA

size t fread(void *a_ptr, size t el _size, size t n, FILE *fp)

- BEURANDIRD—LHS, 18BXel size/\TRDT—5%
nfEll ((BEU I 77U TICILBEZECET). aptr BEIEFIIC
BT 5, BAAEIFRIHAATTERH TH D,

size t fwrite(const void *a ptr, size t el size, size t n, FILI

- aptr BMEIEAINS. 1BRHCDel size/ N\ T RDT—5%&
nfARDEBEL. BELHAXRY —LICEZTHT, BHELS
SHUICRIIUIZERSE TH B,
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7 1IDGRBPIAGIE /ST IAHNEZ FXE I DEEE <stdio.h> :

e =T ULIT7rILE BH. BINSIACAELFT TN, T7
IVDFEERVPREN S DiERfeEE L T, (RERIC(I) ERDIEM
(CTPOERITBCENRERKRD, Llc. WAER TULBIHEFR (FEEENS
DN ) B CEEHEKD,

e NERRIICIE. T 7T ILHDRENIE L TULBIHEFR(E. T 71 IUUE
ERFEMENSEEEBOPRICERINDS, NET7TIL
NAVIDIEIFILERBEED A V/NT, BRI, CDEMT 7
TILDFEBERGFINSIRE D T UL FDODRELE S,
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EH ORI rT ... EiEA
int fseek(FILE *fp, long offset, int place)

- D7 TIMUBERRTRFNDIEZ place N5 offset /N1 ~BENTC
FRICEXET Do C C C. place &EULTIL SEEK SET (T 71U
DEEEKRT; EE0), SEEK CUIR (REMNBZEZRI; EE 1),
SEEK END (J7TILDEKEZEXRT ; BE2) OUVFNHZIETE

9B, HINIBE 0 2L, KRNI BSE 0 LIADIE Z=RT,
void rewind(FILE *fp)

- DA INUBIETRFE I 7 1TILDLIEICETET Do
long ftell(FILE *fp)

- TP 1 IMUERRFDIREDE (FLENSD/\ 1 ) 2R Y, B
L. IS—Z=B®HLUERE -1 &RY,
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—F D7 1IVEaFd—TF > 9 BN <stdio.h> :

EH ORI rT ... EiEA

FILE *tmpfile(void)

- —H%EI’JH@ BRIDZHD U\1FJ)) T71)b%& "wb+" £ L)

D] —RCA—TFIU. ZOIT7TILIRT VIERT, 4 —
j)g%@@%&NWL@ﬂ@ cO—R_I7-rILid. HO—
AFZET70O055 LR TRICHRI NS,
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AHAICET S ZDMODEEE <stdio.h> :

EH ORI rT ... EiEA

int fflush(FILE *fp)

- fp CHEEUVRARNI)—LAETIAOK., ZOX KU —LMAITF(C
BN W I P F—IERRRCI Y —LICHERT,

int feof (FILE *fp)

AEELRRARU—LIE T 77U T DEBMRIIOTLBNE S
N AR, D> TUNIEOBAN, I >TULWEKITNIE0ZEIRT,

int remove(const char *filename)

- BEULEIT 71 ILEHEIBRT B,

int rename(const char *from, const char *to)

J71TILDRZBIZERET Do
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R B (CHE(R I DEEEN <stdlib.h> :

EH ORI rT ... EiEA

void *malloc(size t size)

- size/\ 1 ~OREEEZE (E—THEIEHNS) BIRL. DL E/\G}
%"4 VHERT . sCRIRIRIC KBS USR5 NULL &R

void *realloc(void *ptr, size t size)

ptr DIEIERBOARTZERZFLCETE, CORXEST Z sizelc
BEI D, NI NIE. BERBOEBIEDLEADRNT VI %
RU. KT NIEZERT >V INULLEIRT,

void *calloc(size t n, size t el size)

- 1EHBEZEMel size/\ T FTE%"’&UM@@EE@U@E%@E AT
= (E—TmEENS)EERL. ECOEVRZEOICDY T L/711§
go)f'ﬁ BENDNT VI EIRT, KT NIELZERT >S5 NULL &R

void free(void *ptr)

. ptr MET BEISERNT B, ptr ANULL OBEHIAERBELL0,
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SELARED OOV OO, B <stdlib.h> :
o0/ vo0O% -  EiEA
RAND MAX
-+ B#lrand () MR T int BUERLIELBNIDEXEZ xR I VIO
int rand(void)
- X [0, RAND MAX] MDREDZIBMEL &R T,

int srand(unsigned seed)

- B¥rand () DEN T DB DEZ seced (CERET Do T 7
#IJUTIE seed=1 THhH Do




488

JO5S L E@ETIBoDYoO, BB <stdlib.h> :

EHTORSr7/vo0% ---  EiA

void exit(int status)

- JO0SLEEBRTIE, status & FIL—FVOBESYEE L
CHUE LT (08) [CRT, U LItld, status=0 DRICTO
OS5 LMNEBRT UcEXIMT 3,

EXIT SUCCESS
-B@%&exit()@éléﬂz L/‘C@*;?DI:I‘C BEE 0 EERIN

TULD, IR TZZERT,
EXIT FAILURE
- Baiézexm)o)al%u: LTHESVYOOT, #RE 1 EE&RIN

TL\D, ERFIRTERT,
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BRIEZHADOT7 O Z,08IY Y RETRODEEE <stdlib.h> :

EH ORI rT ... EiEA

char *getenv(const char *name)

- {EE URBEEROE IFH) ADKT VI ERT,

int system(const char *s)

- BELURCIVYRZSMREHAISIVY RTUI-TUSICE
TLTES S,
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N2 EHEICEWRT D I2HDEE <stdlib.h> :

EH ORI rT ... EiEA

double atof(const char *g)

- sDIBIXNFIEENER T, FN%Z double BUOANBIRIFET
[CEBL TR,

int atoi(const char *s)

- sOEINFINE=BHER T TNE int MOWEPRIFEN(CE
Bl TR,

int atol(const char *s)

- sMDIEIXFIEBHMER T, TN%& long int HOABRIEHE
WICEBL TRY,




491

BER, BIIDIEOHDEE <stdlib.h> :
B#>O051r~ ... ExBR

void *bsearch(const void *key ptr, const void *a ptr, size t n

size t el _size, int (*compar) (const void *, const void

- FIBICA AT 1RITTEHIDHF NS key ptr MEIEDEFL L)
BREERLEBEL. TCADRAIYIZERT, BONSEITNE
NULL ZiRY, CCC. aptr (FRIEICTATZ 1 RITEEF (D5
BEER)ZEINRTUSY, n (FEIDKEE, el size (FEHE
R1EDEH D/ V1 R compar (F2DNDEZXROKRK/NZHET
SEA (LB E VWD) ANDRT VI TH D, LhBREHD 2D
DI IKNZ LR T BERADKT VI THD. 55|
e B (C LIS

(B15|BDIEITER) < (E 5IBIMIEITER) 5 &,

(15| BIDIEITER) = ( 2§|*&@TE§_E$) 5 3F,

(B 158D @“E?) 25| DIEIER) I5 1F
DIEZ R T,

TR @FETTE anic Const(5t§|’k&0)1ﬁ73\’2-§z
SNEVNCEZEELTCUL S, Fe, 5O L TIEEINT
LD (void *) ( WEPAIL N1 >~ S BRIT, CGDEEGDTR’(\J’S’(J
EANTRA VIZHICERATETH B,

(e <)
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EH ORI rT ... EiEA

void *gsort(const void *a ptr, size t n, size t el _size,

int (*compar) (const void *, const void *) )

- URTTEEHI D ER = LLEREIEN compar DEEE(CED> TRIB(CAEZA
Zx35, CCT. aptr (FRIEICAATZ 1RITES (DFEE

R)EEINRTUS, n (FEHIDOKETE, el size (FEIFIERER1L
BEOEHD/\1T R TH D,
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EHRTONY T/ —58 ... EiEA

div_t
- BEEdivO) RIS (int BORT) DT — S B

ldiv_t
- BE1div() BRI BIEIR (long intBUIDART) DF—S 8%

int abs(int i)

i DIEXHME (intBY) &R T,

long labs(long i)
- i DIEXHME (long intBY) ZiRT,

div t div(int number, int denom)

- number & denom CaIDICIROBEERIFROMBEZEIRT,

1div t 1div(long number, long denom)
- number % denom CalIDRFDEERIRDEEIRT,
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NFIDESTZ /B EHDEIEN <string.h> :

EH ORI rT ... EiEA

size t strlen(const char *s)

- XFH| s DEIEIRT,




NZHDEE, IE—& 9 BICOHDEA <string.h> :
EHORSYrT .- FifA

char *strcat(char *sl, const char *s2)

o MFF| 52 BEXFA s1 OKRECOIE—LU., s1 DIEEIRT,

char *strncat(char *sl1, const char *s2, size t n)

- XFF) s2 EXFF s1 OFRRICIE—L, s1 DEERT, (B
L. 52 DRSA 1 282 3BARBRIOn NP HE J8—
L. ZORBICTEXF\0 %:8Y 3.

char *strcpy(char *sl, const char *s2)

o MR 2 ZREDZENF \0 TEEOHTs1 MIEIEEICT
to_L/\ sl @ﬂEE:\@@_o

char *strncpy(char *sl, const char *s2, size t n)

- X5 s2 &s1 DIEIM@EEICIE—L, s1 DOfEERY, EL,
s2 NDETHn UEDOBEIEIEINDuNFICITZ2 IE—9 3B, (FEEX
= \0 (JEUDL/HL\OO) s2 DETM n KEaDEIn-(s2DE
3 BEOEXZE IE—OKREICIENHTH <,
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2 DNDNZFH & LR T ST HDEEE <string.h> :
EHR7ONYr~ ... EibH

int strcmp(const char *sl, const char *s2)

- 2DDXFF s1 & 52 ZEFETER TLRYT B, TDOIER. si
g\&s%_ EO/hEFInEa, FoonELO, XEFNEEDE
s Y o

int strncmp(const char *sl, const char *s2, size t n)

- 2DMMONFF| s1 & s2 DRMD n XNFOENZFHSTER T
LRI B, TDIER. s1 M s2 KD/ TNEE, FUIFNE
O, KETNFEDNEZRT,
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NFHI DR TN F=HERI HEE <string.h>
EHR-OSYrT .- EibR

char *strchr(const char *s, int c)

- NP (A=) ¢ &XFH s OFRYINSET., ROHNEZD
FBYDUBANDRT VA ZRL, BOHOSKEITNIEERT S
NULL Z&=iR9,

char *strrchr(const char *s, int c)

o XFE(O—R) ¢ ZEXFF s OREHNSHEESICET, BDOH
NEXZFDOBIVDAUBADRT VIERL., BDOHSKITNIEE
N> NULL &3R9,

char *strpbrk(char *sl, const char *s2)

- XF 52 NICEINBINFEXNFI s1 ORMNSEKI, R
DHWNEFDRIDMUEADNRT VI ERL, BDOHASEITNE
AR>S NULL &iRT,
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NFH|&ERR I S <string.h> !

MO~ ... EHEH
char *strstr(char *sl, const char *s2)

- NEBINF— 52 &E=NXZFF s1 @H‘?‘]J?'J\biz/ﬁjo BOmwnid
ZORIDEBD X ZFDEBEUEANDRTVIERL, BDH
SIEFNIEZERT>VS NULL &iIRT,

size t strspn(char *sl1, const char *s2)

- N s1 DI Eb\b@ﬁBﬁY%ﬁu_C NZF5 s2 NICEEN
53(%72.(7?1‘%@23%5&5%@%3€L§_0

size t strcspn(char *sl, const char *s2)
- XFF s1 DEBEASDEDRXFINT, XFH s2 HICEF
NILVWXZFETTERINIESBR ORI &ERT,

char *strtok(char *sl1, const char *s2)

- NFRH 2 ADBXNZFEaXYDNEEERB TR s1 27FEE
L. s1 OFRICIRNDZEA (i.e. XUIDEEBLIANSEKDIXZED
) &89, FAMREDNNELZDERDNFMNEXFICES
WX S5SNI ECTCEDFADGEMUBEANDRNT VS ZRL, BD
MSIEFNUSLZER T VI NULL &Y, 5SS, s2 &ZAR-T
VIICLULTCOBE#NETCHEIND &, BIEDEBRDRE DI
BHNSEBENAT D,
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N RAEIE—9 32O DEEEN <string.h> :

EHORS1T

S

void *memcpy(void *to, const void *from, size t n)

- from DIEIRT n O/N1RF(i.e. XFDWO; ZEXF\ODN
ER1BICRKBDIRIEFTEV) & to DIEITHEBMICIE—L. to DA
574D CL\BIZEa DEHFIIERI NILL,

ZEiRY, MRIFNE

void *memmove(void *to, const void *from, size t n)

+ from DIEIRT n O/N1RF(1.e. XFDWO; ZEXF\ODN
EEICKDIRIEIFILL)) & to DIFIMEEICIE—L. to DB

ZEiRY, MRIFNE

:L/< _1 to_é-;haéo

5L D CUL\TCEL

void *memset(void *p, int c, size t n)

- p DIBIMWEEIC1/V17 77— (unsigned char)c Z#%(F7T n

1@1‘%% L/\ P ODHEE \’Lig_o




2 DM\ ~HE LR T ST H DI <string.h> :

000

EHORS1T

S

int memcmp(const void *pl, const void *p2, size t n)

opl & p2 DIEI2DD/\ 1 RIIDTRYID n /N1 ~DEED &= T
SNERF TR T B, EDIER. pt DM p2 D/ HAIKD
hEFNEEa. FolndeO. XS (FNE]

‘@1@@@@1

N1 RIIDP TN FERRT A <string.h>:

B~ 0O

~5 17

S

void *memchr(const void *p, int c, size t n)

-+ N5 —75 (unsigned char)c & p DIEI/\1 ~IIDERY
NSER n N1 RET, BODMNSEZDRIDAUENDRA Y
HeERL, BONSEOINIEZERNTTS NULL 2R,
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HISERREICREET 7 —58, VOO <time.h> :

X H] =H B
BE#clock (DB TEL CULBD 1#¥HYUOOoOvIO#E
CLOCKS_PER_SEC E=9v L, %

FRNETERTHBICREINTLBSRKEE (DO

clock t D) RITZHDT—HBT, clock() DiRYEEAHYE

ECDT—FREF D,

time t BLOBN, KLEXRICHDT—IBRT, tine() D
- RIEHEBECHDT—IRERD,

struct tm |HNEKBROBERE I & OHTITEER




BFREEHEIDREEN <time.h> :

002

EH ORI rT ... EiEA

clock t clock(void)

- OO SLERITDEHICENZTTICTOL YT EE
(OOvOHE) =RT,

3 U T2 B5RE

double difftime(time t t2, time t t1)

- 2DMDAL VIR t2 £ t1 DOE t2-t1 ZBEE L. FNICHE

LI DIMWEBENDOREZ double BITIRT,




003

IHEDORKAZ DO DEEEN <time.h> :

EH ORI rT ... EiEA

time t time(time_t *tp)

- BEQAL VS —BEEELUT, 1970F1B1HOF oMM S
DB &R T,

struct tm *localtime(const time t *t ptr)

-t ptrMET AL VSRR ZE O—HJUEREICEIRL., ZDRRIC
HYET D struct tm BT —IADRTUIEIRT,

char *asctime(const struct tm *tp)

- tpMIBT struct tm BTF—SEHFIX(E
Sun Feb 24 17:30:27 2002
EVWDXFICERL, TDXFINNDRA VI &EIRT,

char *ctime(const time t *t ptr)

- asctime(localtime(t_ptr)) &RAZF, FENE, t ptrHNIET

HLYIREEO—- AL ERT
Sun Feb 24 17:30:27 2002
EVDEXFINCERBU, CDXFIINDRA V=R,

(e <)
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EH ORI rT ... EiEA

size t strftime(char *s, size t n,
const char *format, const struct tm *tp)

o+ tp MBI struct tm BRI —5 % format MIEIEIC
EOTRBL, BONEXNFIZE s NFIEEICIEING S, B
U, n XFZBRCNFINISNCIHZEEREVD n XFE(F
=g d B, BERUEIL. BINSINEXFORITH B,




