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11 s, HERE, typedef

11-1| typedef -——-FHLWLWT—SREERT SHE-—-

CEE Cld. T—IDFEUVAICEDETT IR Z VAR Z](T
B CEMNEERD,

Fl11. 1 GhLLWT—5BINDER) ES
typedef int CentiMeter, Meter, KiroMeter;

RTEHONTUONEE, BIBETIET—98 int DFIFE U T CentiMeter,
Meter, KiroMeter & V\DRBIZAHWTC, JOJSLHRT

CentiMeter height;
KiroMeter distance;

EVDRLEZTHELEFKD,




1102

i1, 2 GRLLWT—9BDER) EE
typedef char *String;
RTEDNTONIL. LAETIS

String s = "abc";
ELWDESE
char xs = "abc";
IR

[char =*String;] DD [String| ZZEH
% s CETB®X. YIRRER%Z DIL(TT,
EVWDSEERRFICES,

= EDtypedeft BEE(T [charBIADR1T V5 | OFEFAE LT
String EVWDT—HBZEFESCEEEEL TULS,




typedef E S DH =

o THE

o HULAIC

S 1VND RATIES CEMEESD,

e JO5 35 LOBNENER L(CZILD,

BNE TSI T—FER(CAFIZEM (TN,
JO5 S LhEHZ <D

1103

HlgE11.

A=

3 (NR7TART ~ILVZERED
~IL XY ICRLT AREY)=AXA

1.1 —-2.2 3.3
—4.4 5.5 —6.6
7.7 —8.8 9.9

)

X =

5

1.0
2.0
3.0

(CXN U CHEER T D705 S L&=ERRTE Ko
BEBE DB Z B CITO2IED I B CE(CKDT. OIS ALK
HRDETHERIB<BERE Lo

= I ON

—R%(C. 1T

Ay THB3M. C

. Y=

5 A & () R
Nk
—0.1

0.2
—0.3

BL. iLLFT—IBREE
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(EXFH) CCTHTLKBIERNE T —HE3RITAD ~ILE3IX3TT
HWTHBIDT. CcNSDEHDOT—IBRICT—FDERERT BHIZ(]
(FTBdE&. FOTSLDEHZLED, T T IR, ..

#define N 3

typedef double Scalar;
typedef Scalar Vector[N];
typedef Scalar Matrix[N] [N];

REEDEICBEL Tl AR+Y) & AX+AY DEEZ U CENDETEGERE
H719BMBNRH S CEEZBRICANLITNIETLSILL,

NI = ILOINEA®

RIERBOEE,

STREGSR (XD KL ORT
Zmnain() EHDPTREURCERT BEHIC(E. CNSDEARRILL
Beflx [FBEHE L TERLZD, 518N VIOL L TERINEL
Lo




(ZO03S=VY) BEEOHRTHEONEZEZBICHRSIZITENDESDE
HIC. RO I X, ¥, 2+7, AE+Y), AX, AY, AX+Ay ZRIZHEL
C&X x, v, xvy, Axy, Ax, Ay, Ax Ay EVVDREAINZHZRAEL T
JOO S L& U,

[motoki@x205a]$ nl typedef-vector-space.c
1 #include <stdio.h>

2 #define N 3

3 #define Print(title, vector)
4 printf ("%s\n", title);
printf("  (%7.3f ", vector[0]);
for (i=1; i<N; ++1i)

printf ("%7.3f ", vector[i]);
printf (")\n")

~ = - - -

0 N O O

9 typedef double Scalar;



10
11

12
13

14
15
16
17
18
19
20
21
22
23
24
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typedef Scalar Vector[N];
typedef Scalar Matrix[N][N];

void add(Vector x, Vector y, Vector z); /* X=
void linear_trans(Vector x, Matrix A, Vector y); /* x=I

int main(void)

{
int 1;
Vector x = {1.0, 2.0, 3.0}, y = {-0.1, 0.2, -0.3},
x_y, Ax_y, Ax, Ay, Ax_Ay;

Matrix A = {{1.1, -2.2, 3.3},
{-4.4, 5.5, -6.6}, /¥ ZHNHDA,x,yil *
{7.7, -8.8, 9.9}}; /x BLUT Ax(x+y)= *

/% Axx+Axy & HEFE  *
add(x_y, X, y);
linear_trans(Ax_y, A, x_y);
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25  Print("Ax(x+y) =", Ax_y);

26  linear_trans(Ax, A, x);
27  linear_trans(Ay, A, y);
28  add(Ax_Ay, Ax, Ay);

29  Print ("Axx+Axy =", Ax_Ay);
30 return O;
31 }

32 void add(Vector x, Vector y, Vector z)

33 o
34 int 1;

35 for (i=0; i<N; ++i)
36 x[i] = y[il+z[i];
37 }
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38 void linear_trans(Vector x, Matrix A, Vector y)
39 {
40 int 1, k;

41  for (i=0; i<N; ++i) {

47 x[i] = 0.0;

43 for (k=0; k<N; ++k)

44 x[1] += A[i]l [k] * y[k];
45  }

46 }

[motoki@x205a]$ gcc typedef-vector-space.c
[motoki@x205a]$ ./a.out
Ax(x+y) =

( 5.060 -9.680 14.300 )
Axx+Axy =

( 5.060 -9.680 14.300 )
[motoki@x205a]$
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11 2] IBEIRDES

Pascal A®Fortran90FNDMOD (w8 7O S = VO EEERERIC. C

(= =[]
—=h

SEICPUVTE. BEIDIT—IEZ1IDICETFEHTIRSOCENRERD,

CEEBNZEIL.

[BAET 3T —SF& 1 DICTENTETD] ZEER
EMES, FIE.

BEXRDBRERE X /A,

XIVNEXRT BDCHDRZAIE X/ \F
&LV D,
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Fli1. 4 BEKEDES; SV TON—FR) rSYTOA—RES
IBEHDT—IEE

pips| (int) |--- 1~ 13

suit|(char)| --- ’s’, ’h’, ’d’, ’c’

ERDIEEH cl, 2 (FRDKXDICETIDCENEESD,

(5E1) BEEERI Do
struct {
int pips;

BLOIROLDZENELNE WVITTEL,

char suit;
bocl, c2;

(BE2) FFBEEXRDECABI(FTEVD)E[ITTHSL, ...

struct card {

’ EUTESCERHES,

¥

struct card «cl1, c2;

3l
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(555%3) = TRBEDTC AT,

Z5(C. ZNICHLLT—FBE L TORBZ[NITTHS, ...

struct card {

- s
S S [ struct card| & [Card]| %

T—HRMOBAIELTEDS C L

char suit;

s X

7’3\ \/50
typedef struct card Card,; iR
Card «cl, c2;

(554 BEXRDOEICFHRULOWT—SIBE U TORBIEMITTHS, ...\
typedef struct {

int  pips; [Card | ZEF7—HBDHZHIE L

CESCEMEXD,

char suit;
} Card;
Card «cl1, c2;
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BEKIIV < STEEMICHK D,
Bl (&

o BOAIIEIEMRE X /N CHE D,

o BEMXDESEHIND, BXIE. TOHEI11.7)



11-3| SR AN\ANDTP DX

o G AVINANDT IO ZIDEHIFRD 2D,

BEREE X/\HA
BEEA\DRT IS s (XN E

[ROEDERF,

(x

o STEBENESTIL .
(AN O EEFEUVD, )

i

EANDRTS

t > TEEF cLTHROND,

Bl11. 5 (BEREBEZANDT7ILX; RSVUTOHT—R)

DERICE# c1, c2 RNEESINTULZHES
cl.pips = 3;
cl.suit = ’8’;
c2 = cl;

N\ 15” i (33‘

AV
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ScDFI11.4

[CKD, AIR—FRDN3EXRIT I—FMN2DDEH c1, c2 [V TN D,



Fl11. 6 (ELH =B EBEZRE I EER) Bl

struct person {
int 1d;
char name [40];
long phone;

b
(CBEL T. XDOERILT D+ X HAlEE,
EEAZE name [5]
T
CESDAMEV,
(. €t [] TEEDOBEIEMN =DM,
COHRTIFERIOEDODNMBLIND,

114 EHEFOEBLIBEN EEEMH @ S

LE®
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v
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HEET faaE
MBI ELKBIIEN () EIRFEE<LLK3AAEN [1 AEHS5hA
XINT O ZEEF > .

+ (BBIB) - (BI8) ++ -- sgizeof( ) ! Fv¥ X+ AHBE
Ev kR~ BEEEF+ BMEE

x / Ehsh

+ - EHSh

DR BT >> Ehsh/

< <= > >= Jai A\ LY =)

== |= EhShA

Ew & EhShA

E v ~EHERIRD- EHhS5 A/

Ew ~R Ehsh

&& Ehoh

| Ehoh

EXEEEF ? : =y lsYan

= 4= —= *= /= ansik

AV VEES, EHS A/
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{FIRE : &%

HINDETE

EEZHICOLTHES

o fERZEL

V-1 & i TKI,

1116

o BRMIRDIKIETRE D, COBRD x X8, y &R

X+1y

BU. x & y (FHRH 1 IMHEE

)

¢ 2DMERHM z1 = x1+ iy1 & 29 = xo+iyy DFE
zy+zg = (xq+iyq)+(xo+iyg)
= (xq+x9)+i(y1+y2)

¢ 2DMERM 21 =x1+ iyy & 2z =xg+iyy O

z1z9 = (xq+iyq) (xo+iy9)

= (x1x0-y1y2)+ i(xX1yo+y1x9)

Zak & L) Do
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FPIEE11. 7 (BRZEINDETE) FEEBHT—5 n EERWT—5
Cn, Cy-1) -+ Co EFRIHAHS. CNSOEHIED T CTERFIEL
Cnz"+C,_1z2™1 +C 92" 2+ . .4Cqz+C
DB
z=elTK/5 2005% —|—iSiIl7T5—k (k=0,1,2,3, ..., 9)
DZENZENDEICT L TEDERICENT N E, ROFEICRZEHNDT
5CTO0S LEERE K

REH

/7\z = exp(imk/5), k=2
k/ > EHB
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(BXEt o E)

o COMIEDNHZE. ERVEEHANET—F & ULTIR S EMBENE
=STEIEE ;’Wi@%lg\_td)ﬁﬁé:E( Al URRICE®D S C ENHE D,
— BRU=ZB/EERTERL.

ZNDT—9 B Complex EVVDRBEIZNIT D,

o ZIHTNMDIREN Cn, Cph-1, ..., Co &IRFFI B7IC (ComplexB) HD
NEHEITDSONEUTH D,
CHDEAEIEEESICK O THIRI IBESTDORES I (E TV /1 IUE;
([CHERE U CIK(TNUETESTEVD T, ZIEINDRAREZE VOO THE L
C. EEROUIETIHERL ZRBOENEIEO—a/Z (T ZEFE D,

e ZIHUNDETBZEMEMICITDOIEHIC. BIXIE TG, (EHBEBEY I~
DI PRIE) TOOS=VIDHEE, &REE] p.145 ~ 146 CTEibH
SN TULB)Horner DTEICTED T

(((Cnz+Cph_1)z+Ch_0)z+ --- +Cq1)z+C
EVVDIBEFRTEEYT 3,



e BERFIENNGIEZ OIS L LTRFIIBENNDGGEESRAIUEICE
BLURCERUZV,

—  EREETOMEZL T, Z0RBREMEE L TRIEH

sum of ()

-

BERBELTOREZ LT, TORBRZEE L TRIEH
product_of ()
= HEY9 3
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(Jaos>=>5)

[motoki@x205a]$ nl struct-complex-polynomial.c

1

a & W N

(@)

/**********************************/

/ * * /
/* Horner{EIZ XD EELIHADFE */
/ * * /

/**********************************/

#include <stdio.h>

7 #include <math.h>

10
11
12

#define MAX DEGREE 100 /*x EELIHADOIRED . ..
#define PI 3.1415926535897932 /+ [HJE=*

typedef struct{ [*-—— BERBDOFEER ———*/
double re; /* FZER, real part * /
double im; /* fE%k, imaginary part */
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13 } Complex;

14 Complex sum_of (Complex zl, Complex z2); /*5[ZDF] .
15 Complex product_of (Complex z1l, Complex z2); /*H[ZDHE.

16 /*,———————m
17 /x 7077 A

18 /*-———————m
19 /x  ZIHADI & ER R % GiAraA A

20 /*x  HARBEPE z I U TCEZHEHADOEZROLIZRRT S . ..
21 [k
22 int main(void)

23 {

24 int degree, 1, k;

25  Complex c[MAX_DEGREE+1], /* ZIHNDLREZ AN DALY
26 z, /* ZIHNDZEH z 2 ANDH .
27 result; /* GIEAGE %2 HO TV < aHiE



28
29
30
31
32
33
34

35
36
37

38
39
40

1122

printf ("Input the degree(<=100) of the polynomial: ",
scanf ("/%d", &degree);
for (i=degree; i>=0; --i) {
printf (" Input the real and the imaginary part"
" of the %d-th coefficient: ", i);
scanf ("%1f %1f", &cli] .re, &cli].im);

printf ("\ndegree = Jd\n", degree);
for (i=degree; i>=0; --i)
printf (" cl[hd]l = (he)+(%e)i\n",
i, c[i].re, c[i].im);
printf("\n k %16sz%15s cld]*z"d+c[d-1]*z"(d-1)+ ..
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41  for (k=0; k<10; ++k) {

42 z.re = cos(PIxk/5);
43 z.im = sin(PI*k/5);
44 result = cl[degree];
45 for (i=degree-1; i>=0; --i)
46 result = sum_of (product_of (result, z), clil);
47 printf ("%2d (%13.6e)+(%13.6e)i"
" (%h13.6e)+(%13.6e)i\n",
48 k, z.re, z.im, result.re, result.im);
49  }
50 return O;
51 }
S
53 /* HHBRBOM % KO TKTE sum_of
B4 /H——— oo

55 /x  (URFIED) z1 : EHFEE



56
57
58
59
60
61

62
63
64
65

66
67
68
69
70

/ *

1124

z2 : AN
(BA%UE) : z1+z2 OfH

Complex sum_of (Complex zl, Complex z2)

{

/ *

Complex result;

result.re = zl.re+z2.re;
result.im = zl1.im+z2.1im;
return result;

(xB120 z1 : EFEH
z2 . BRI
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71 /x  (BEBUH) : z1xz2 DfH

72 [h——— oo
73 Complex product_of (Complex zl, Complex z2)

74 {

75 Complex result;

76 result.re = zl.re*xz2.re - zl.1im*xz2.1im;

77 result.im = zl.rexz2.1m + zl.im*z2.re;

78 return result; (EN

79 }

[motoki@x205a]$ gcc struct-complex-polynomial.c -1m
[motoki@x205a]$ ./a.out
Input the degree(<=100) of the polynomial: 3

Input the real and the imaginary part of the 3-th coefficier

Input the real and the imaginary part of the 2-th coefficier
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Input the real and the imaginary part of the 1-th coefficier

Input the real and the imaginary part of the O-th coefficier

degree = 3
c[3] = (1.000000e+00)+(-2.000000e+00)1i
c[2] = (-3.000000e+00)+(4.000000e+00)1i
c[1] = (5.000000e+00)+(-6.000000e+00) i
c[0] = (-7.000000e+00)+(8.000000e+00)1i
k Z c[d]l*z"d+c[d-1]*z"(d-1)-
0O ( 1.000000e+00)+( 0.000000e+00)i (-4.000000e+00)+( 4.000(
1 ( 8.090170e-01)+( 5.877853e-01)i (-2.566385e+00)+( 6.036¢
2 ( 3.090170e-01)+( 9.510565e-01)i (-1.657253e+00)+( 6.932(
3 (-3.090170e-01)+( 9.510565e-01)i ( 1.572893e+00)+( 1.093(
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.430068e+00)+( 2.021¢
.600000e+01)+( 2.000¢
.089617e+01)+( 6.728¢
.219093e+01)+(-9.308¢
.016509e+00)+( 2.123
.815581e+00)+( 3.963:

.090170e-01)+( 5.877853e-01)1
.000000e+00)+( 1.224606e-16)1
.090170e-01)+(-5.877853e-01) i
.090170e-01)+(-9.510565e-01) i
.090170e-01)+(-9.510565e-01) i
9 ( 8.090170e-01)+(-5.877853e-01)1
[motoki@x205a]$

AN AN A A A A
|
O o = N = N

0 N O O b
~ AN N~
I
W W 0 =
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11-6] BE5 8 & U TOBER

EBAEBMOEIME L TETCEE, BSIEE LRI CEETEET
53, LhL.

o BEMAZREHEIHE LU TEIHEEI 3R, HLU
o BEMRZREHMEL U TEHUAANT BER
[CEFEEENILCETIE—TNEEICHESD,

— RILEEERDBSE(ICIE. SIEMEDOETERH 1260
IC. ZERIFUOHU (i.e. BEBRADRT VI DFEL)
VIS VIOE OIS,




11-7 |BE| SisAaOYEE

EPDIZE ERIKROE ST H CEREARDYIEILETED CEREXR D,

11, 8 (BEEDOHRL)
typedef struct {

int pips;
char suit;
} Card;
Card c={13, ’h’};

typedef struct {
char *name;
int calories;
}Fruit;

Fruit apple={"apple", 150};

—> c.suit="h’,

c.pips=13

—> apple.name="apple",

apple.calories=150

1129



1130

typedef struct {
double re;
double 1im;
} Complex;
Complex a[3][2] = {
{{1.0, 2.0}, {3.0}},
{{6.0, 6.0}, {7.0, 8.0}}

¥

—> al0][0].re=1.0, al0][0].im=2.0,
al0][1] .re=3.0, alO0][1].im=0.0,

al1][0] .re=5.0, al1][0].im=6.0,
al1][1] .re=7.0, al1][1].im=8.0,

al2] [0] .re=0.0, al2][0].im=0.0,
al2] [1].re=0.0, a[2][1].im=0.0

(BBEINEMNDIT al2] & alol[1].im (FEOOUT7INSD, )
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11-8| HHE

AR
o BRIEHENT —SEEIRNIC1 DOTF—SEIg TEREIRICLUIZE
Do

HARERZRPEROBXY (IBEEDZE EEER U,

./\

(F—T—FKM struct H'S union (CEDTEIT(F. )

o LREDHFDT —HZEUL<ERL TESOIEXTOIS VOEE,

FIgE11. 9 (HAEX) =BT —5% float BUCHMIIAH. FDEW
MllZE int BIE B T16ERTIBDCOT S LZIERE Ko
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(FEXA) 1D0O7—9EEZ floatBERRED intBERZD TSR
EHS. COF—ImEiEEHAKE UTHERINERL,

i . N | #3BRintBEOF-5ERS
¢ | (int/float) 5B E float BIDTF—H BB

gE\

intBID(E%Z 16 ERTT DS

BH(C printf() MDENEENDHT %x EVVODEBRIEEZ L TPNIER
Lo
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(Jaos>=>5)

[motoki@®x205a]$ nl struct-union-int-or-float.c Enter

1

2
3
=

a1

© 00 N O

10
11
12

[k X
/% FHIT— X% float B THIAIAA, * /
/*x TDOEY M[% int BE W TI6HRRITDHCTI AT T L *x/
[k X
#include <stdio.h>
typedef union {

1nt 1;

float £;
FNumber;

int main(void)

{

Number num;
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13 scanf ("%f", &num.f);
14  printf("Float number %g and int number %d are\n"
15 " commonly represented by a bit sequence 7%#.8x.\n",
16 num.f, num.i, num.i);
17 return O;
18 }
[motoki@x205al$ gcc struct-union-int-or-float.c [ Enter
[motoki@x205al$ ./a.out [ Enter
1.0 Enter
Float number 1 and int number 1065353216 are
commonly represented by a bit sequence 0x3f800000.
[motoki@x205al$ ./a.out [ Enter
1e-38 Enter
Float number 1e-38 and int number 7136233 are
commonly represented by a bit sequence 0x006celee.
[motoki@x205al$ ./a.out [ Enter
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1e-45 Enter
Float number 1.4013e-45 and int number 1 are

commonly represented by a bit sequence 0x00000001.
[motoki@x205a]$

(CDETBERICED.

EDICHBC EBFRSNTUNS,

~
RACEYRIITHO>TE. ENMRE SV OHERIES
WD TUVBMNC KD TRINBE T —INRELED

)
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11988 EvkTr—ILE

o IBEAPHAADHTD intBY junsignedBDO X V/NE EVERZIEE
g_%(__ &:b\Hj;Eﬁo

(COVDXIYNZEYERTr—ILEELD, )

= dVI1 >,
TNSZR/NED T — R(CEODHIAT,

FIRE11. 10 (EVvkTDax—IUR) FEHET—S% float BITEHEH
H. EOEY R ZE2ERTIIDCTOT S LZIERTE Ko




(BXRB) BHAART—HIZEBEBRIBDEVRIIEEYRE (HBHULIE
BWE Y M) (CARDCEREENE. EOHIHSIBICSARTZEDBRIC
LU TG D 2ENFIEHTIIT D ENTEESD,

ZF_ T iHAATE floatBIT—SZ4E Y RBICHAXRSNBERIC. Fid
AATET —IERINT DN E floatBE int BEOHEAHEE U THEL.
ZOERAREOBRO intBEX VNETRBICHNAK4EYRDEY T r—ILE
DEFHELTENT D,

ER, CORICLTHLLCE, 4EY RFEICZEFD (BHELTOD) BEZRFHAN
BDCERHEEDINS, HEIFFDI6BENDEORRICH U T16EHENDK

Ilf |

% 0000, 0001, ..., 1111 DHOWILITDINFINEHIITBEITT
5D,
(O5=5=>459)

[motoki@x205a]$ nl struct-union-bit-field.c




W

10
11
12
13

/*x FERIIT— X% float FITHFAAA,
/x TDOEW N % 4pitDEDF| & R T2ERRTLHCcT70r ...

#include <stdio.h>

typedef struct {

unsigned b0:4, bl:4, b2:4, b3:4,
bd:4, bb:4, b6:4, b7:4;

INibble_seq;

typedef union {
float f;
int 1;
Nibble_seq nibble;
FNumber;

/* 4 byte ZIRE */
/* 4 byte ZIRE */

1138
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14 typedef char *String;

15 int main(void)

16 {

17 Number num;

18 String bit_seql16] = {

19 "0000", "0001", "0010", "0011",
"0100", "0101", "0110", "0111",
20 "1000", "1001", "1010", "1011",

"1100", "1101", "1110", "1111"
21 };

22 scanf ("%f", &num.f);

23  printf("Float number ’%g and int number %d are\n"
24 "commonly represented by a bit sequence\n"
25 " hshs hshs hshs hshs.\n",

26 num.f, num.1,



27

28

29

30

bit_seq
bit_seq
bit_seq
bit_seq
bit_seq
bit_seq
bit_seq

bit_seq

31 return O;

32 }

[motoki@x205a]$ gcc struct-union-bit-field.c

[motoki@x205a]$
1.0

Float number 1 and int number 1065353216 are
commonly represented by a bit sequence

.nibble.
.nibble.
.nibble.
.nibble.
.nibble.
.nibble.
.nibble.
.nibble.

o U o T U o T
= N W P O O N

o
O

./a.out

00111111 10000000 00000000 00000000.

[motoki@x205a]$
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