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DS R&EHE/ BRI DRDER .

o BHILD S

XA, AVNAEMTS,

COSRBELTIE

BIEE X TV D TEARL TREAPZEDEEY) /T —3 1 ~ICHE
HIBDE/ | EEHKRIT SEESE (A, B30 ZEHKBAIARS,

O T =XV NDRBIE L TIE TOEZRDEEICI U z3E (7))

O BEBDRATE LTI TO8F=EIKI 3815 (7))

o U= XAIC

o FIRDA!

1B U X VNN ISRIEELREDIENFEE T D,

ZDERE .

FENBEX /N DULTIE,
NESDEEHE=ZHHICEETE D,

J=BEL T, BHEHZSTRFIEHE L THELTH <




404

(i) RBEIO\BAICEAL T,

CDER—
. JavaSEENEEIC > T,
2DBLBOEENENFZE AXNZFICUCTEHNDEREZNIRD,

{5l % (X. StackChar, numOfInstances, showContents, ...

C++ES8ENER
.. StroustrupDEE(CM> T,
EREEEC BHEEDMEIC” Y a%gl;ﬂt@%&@'é—nnﬁ\ INDo

{51 % (X. Stack char, num of instances, show _contents, ...
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42| 05 XEZETDHAI

CELEDORDI SR

|-

4—2-1

@41(:ﬁtmm@952)

‘HEORZEIRSIGS
FPﬁtmmJEMQMHljm?—Btbtwa

CEICEDBELULODERVLWTOIS LN TETHEHFCTE S,

= FEHLEODRDOD S X Point2D ZEE

[motoki@x205a]$ cat -n Point2D.h
1/ [FERLORIATITIORDI SR Point2D ({AERER) */
2
3 #ifndef ___Class_Point2D
4 #define ___Class_Point2D
5
6 #include <string>

“|




7
3
9
10
11
12

13
14

15

16

17

18

19

406

class Point2D {
double x;
double y;
public:
Point2D(double x = 0.0, double y = 0.0)
: x(x), y(y) {}
//Point2D(const Point2D& pt) //JE—IVXKSOH
/] x(pt.x), y(pt.y) {} // (heapfE@EMNSD
// TRIBEERDVLULD T,
// // BEDEDRT T4
// WTHEINS, )
double getX() const { return x; }
double getY() const { return y; }
std::string toString() const; AR ESSIO)=YY s
// string7T—H &L TIRT
void setXY(double x = 0.0, double y = 0.0);
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//,|£\\0) _Aﬁié %’RLE
20  void plus(const Point2D& pt); /] S D FEIE A& F5 8]

21  void plus(const double offsetX = 0.0,
const double offsetY = 0.0);

22 F;
23
24 #endif
[motoki@x205al$ cat -n Point2D.cpp
1 /x [SEFALOR]ATITO DTSR Point2D (EHKFR) */
2
3 #include <sstream>

4 #include <string>

5 #include "Point2D.h"
6 using namespace std;

7

8 // Point2dBAT I 1D EIRIFT SO DRIEE -



9 // FTI 1D RABRICHERITL TLBRDAE

10
11
12
13
14
15
16
17
18
19
20
21
22
23

{

¥

// ZTI T EABBICERFTLUTLBRDE

ostringstream os;
oS << H(H << X << n

return os.str();

b

MR

408

// stringBT—5 &L TRT
string Point2D::toString() const

i 7

IDNFHNA I —LDDS R

N << y << H)H;

OS

AN FH%Z string&E UL CTEID H U

A

XS

void Point2D::setXY(double x, double y)

{

¥

this—->x
this->y

X

Y

=534

=L

RE




24 // ATV D RABMICHERFTLTLDRD

MRz BE)

25 void Point2D::plus(const Point2D& pt)

26 {

27 x += pt.x;
28 y += pt.y;
29 }

30

31 void Point2D::plus(const double offsetX,
const double offsetY)

32 {

33 x += offsetX;

34 y += offsety,;

35 }
[motoki@x205a]$

cNIcEUTL

e PO S X Point2D MEHZINTCTLINIL .
RORE OIS LEZELL CEETE D,

409
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[motoki@x205a]$ cat -n usePoint2D.cpp
1 /* Point2D.h, Point2D.cpp DF|HHI] */

2

3 #include <iostream>

4 #include <string>

5 #include "Point2D.h"

6 using namespace std;

7

8 inline double square(const double x) { return x*x; }
9

10 int main() dAE—OV XS OS5MHEEL

11 A \

12 Point2D p1(0.5), p2(p1), ql11]l;

13 T

14  p2.plus(1,2); T ARV OSFEHL

15  for (int i=0; i<=10; ++i) {
16 double x = static_cast<double>(i) / 10.0;



411
17 qli] .setXY(x, square(x));
18 %
19
20  cout << "pl=" << pl.toString() << endl;
21  cout << "p2=" << p2.toString() << endl;
22  for (int i=0; i<=10; ++i) {

23 cout << "q[" << i << "]=" << q[i].toString()

<< endl;
24 }
25 }

[motoki@x205a]$ g++ usePoint2D.cpp Point2D.cpp
[motoki@x205a]$ ./a.out

p1=(0.5,0)

p2=(1.5,2)

Q

0]
qlll

ql2]

=(0,0)
=(0.1,0.01)
=(0.2,0.04)
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1=(0.3,0.09)
1=(0.4,0.16)
1=(0.5,0.25)
.6,0.36)
1=(0.7,0.49)
1=(0.8,0.64)
[9]=(0.9,0.81)

ICX)I |\] l@: l()'ll ||-b| |w|
I
N\
O
o
&)

q
q
q
ql
ol
q
q
q

[motoki@x205a]$
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422l RAFEDODDO S X

GlkE4. 2 (RAFEDDOSR) EEANDNSIDOEAEDT—5 (&
IBESD) EHIND., ZOFRNSHFEREABORAEDIBEHR=ZEHTIIT S
C++7O55 LEERTE K,

(BEXA)
1EOEAFEOEIBES S ZE 1BAICEST
BIEAEEHICHRNELIDDT—5E L TIKRS

cElckh, BEBEUARCKEEBZRVNDEVWOIS LZHEFCET D,

= 1EDEAREEXRIATI I U DB ETLSD D S X Rectangle
& EHo
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= 1EDEAREEXRIATI I U DB ETLSD D S X Rectangle
T ER. DR,

e VI LD I7EmE UTIENAEDHBSEDMEI L L)
DC,

O ER DRectangleT VXY VXICIFEBDIdEBEHFREIE D,

CIdBEFND—EEERIIT SCHICRFFTDIdES
(=BZE(CER UTZRectangle 1V X5 2V X DEE)
=B (ARG 9 ©181%% Rectangle X /& UL CTHE,

e +NICEHEMEERINECHSD
MDC.

OERDT—IAXVNINEEHSEE T IO ITETELUVERICT B,

O NERDS DIEHLIRAHAMNTE Sk(C
ZBRVEREORHX V==,




415

(Rectangle J S XMERE) RectangleD T XDEZEHI

[motoki@x205a]$ cat -n Rectangle.h
1/« RAEEAT IO DTSR Rectangle ({XHRER) */
2
3 #ifndef ___Class_Rectangle
4 #define ___Class_Rectangle
5

#include <string>

class Rectangle A

© 00 N O

static 1nt numOfInstances;

/] CNETICERLUIZT VR XIDEE
10  const int id; /] EREAVXIVICHITDidES
11 double width; // ‘BAEDIEE
12 double height; // BEAEOET
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13 public:

14
15

16

17
18

19

20

21

22
23

Rectangle(double width = 0.0, double height = 0.0)
. id(numOfInstances++), width(width),
height (height) {}
Rectangle(const Rectangle& rectangle);
//AE—TVX~SD5H
// "Rectangle() {}
// AT T (EUL(TRectangle I S5 X ER) DIFHRZ
// BT SO DEEE

static int getNumOfInstances()

{ return numOfInstances; }
[/ CNFITICER LTz Rectangle
[/1VRE D XDE# xRS
double getId() const { return id; }
double getWidth() const { return width; }
double getHeight() const { return height; }
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24  void setWidth(double width) { this->width = width; }
25  void setHeight (double height)
{ this->height = height; }
26  double getArea() const { return width*height; }
//RBEOHEBEZIRI

27  std::string toString() const;
//REBORAFEBHRZE stringT—5 &L TRT
28 };
29
30 #endif
[motoki@x205a]$ cat -n Rectangle.cpp

1/« RAEEATI T D MDI SR Rectangle (FHIRHL) */

2

3 #include <sstream>

4 #include <string>
5 #include "Rectangle.h'
6 using namespace std;
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8 // staticREDFHEANL -
9 int Rectangle::num0fInstances = O;
10
11 // FEIAVAESDTS oo
12 Rectangle::Rectangle(const Rectangle& rectangle)
// AE—AVX~SDH

13 . id (numOfInstances++),
14 width(rectangle.width),

height (rectangle.height) {}

15
16 // Rectangle®ATI IO ~ZIBRIET SICOHDEEF ———————--
17 // 77210 FREICIRE L CTL S RAERHZ

// stringBTF—5 &L TRT
18 string Rectangle::toString() const
19 {
20  ostringstream os;



21  os << "rectangle(id=" << id

419

22 << ",width=" << width << ", height=" << height

23  return os.str();
24 }
[motoki@x205a]$

(Rectangle J = XMF|H)

Rectangle D S XM EDERICERINTLINIL |

<< u)n;

TNZFAL THIE4.2 TERSINTUVBEEZEFI X LRDERIC...
[motoki@x205a]$ cat -n findMaxAmong3Rectangles.cpp

1 /* Rectangle.h, Rectangle.cpp DF]
2 /¥ ROEEZEIRICITOCH+7O53 L

35

3 /% ()EEANHSEONET—IZEEIC
Rectangle 1V XY VX %&E3DER */

]

4 /* (2)HEE
5

RADT VATV R ERBDIFTEZDIBHZ L]
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6 #include <iostream>
7 #include <string>
3 #include "Rectangle.h"
9 using namespace std;
10
11 int main() AT I T +%Z heapEIE LICER T SDT
12 { \
13  Rectanglex rectanglel[3];
14
15 //BEATINST—5%& AT,

[/ ENERICRALT VAT VR ESE
16 for (int i=0; 1i<3; ++i) {

17 double width, height;

18 cout << "RAFEDRBESIZAT] 1 ;

19 cin >> width >>height;

20 rectangle[i] = new Rectangle(width, height);

21} Rectangle 4 72 T U % heap tE1Z_E (C A




22
23
24
25
26

27
28
29
30
31
32
33
34
35
36
37

421

[/ERENIERAE VXSV XORERIEHRZ £ 7]
cout << "ERNINTERAFEAT VI RXSI X i " << endl;
for (int i=0; i<3; ++i) {
cout << "xrectangle[" << i << "]="
<< rectangle[i]->toString() << endl;

//EBERAXKDRATEA VI VA ZB DI TCTEDBHREL /]
int index0fMaxArea = 0;
double maxArea = rectangle[0]->getArea();
for (int i=1; i<3; ++i) {
double area = rectanglel[i]->getArea();
if (area > maxArea) {
1ndex0fMaxArea = 1;

maxArea = area;



422
38 }
39 cout << "==>HEHERXDEDE"
40 << rectangle[index0fMaxArea] ->toString()
<< endl;

41
42  //heapmEIHENSHERLUEXTED RN
43  for (int 1i=0; 1i<3; ++i)
44 delete rectanglelil];
45 }
[motoki@x205a]$ g++ findMaxAmong3Rectangles.cpp

Rectangle.cpp

[motoki@x205a]$ ./a.out
RAEDOIREEI&EAT]: 3 17
EAEORESEIZE AT ¢ 10 10
RAEDOIREEIZAT]: 15 5
FRINERATETV ATV
xrectangle[0]=rectangle(id=0,width=3,height=17)
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xrectangle[1]=rectangle(id=1,width=10,height=10)
xrectangle[2]=rectangle(id=2,width=15,height=5)
==>HBRADEND(Erectangle(id=1,width=10,height=10)
[motoki@x205a]$
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4-2-3| XFHIDD S X

Fla. 3 (XZF5IDDU S X)
CH++58 ... XFWZKDIeo(CstringD S X,

CCTlE . CDstringD 5 XADMERIC,
NEDEFNBEZEEHIT 5 &1E<
ERERONFI&EFRI IOHDZHHH

ZHHICERL CTHBD, BIZIFRDED, (U5 XHAString)

[motoki@x205a]$ cat -n String.h
1 /% XFNATITO DD SR String ({TERER) */
2
3 #ifndef ___Class_String

4 #define ___Class_String
5
6 #include <iostream>



3
9
10
11
12
13

14

15

16

17

18

class String {
charx s;
int length;
public:
String() ;

String(const char* stringWithNullTerminal);

[/EBRIAVRNSOS
String(const String& string); //:I E—OVXAKSO5

“String() { deletel] s; }
// FBIRIEDBI#ET

char charAt(int index) const;

425

//j: Eéntld\\ 550)32%%%
char& operator[](int index) const; [HEEF[ ]ZHE
T str[index] EVVDE ST H & AIEE(C

RANXDEBICEETSERIC
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19  void print() comnst { std::cout << "\"" << g << "\"";
/ /NEBDLFF
20 /] EERE T
21  void println() const { std::cout << "\"" << g
<< "\"" << gstd::endl; }
22  void assign(const char* stringWithNullTerminal) ;
/1A
23  void assign(const String& string);
24  String& append(const char* stringWithNullTerminal);
/I REBEICEIEY
25 // NF5 B
26  String& append(const String& string);

27  String& shrinkToSubstring(int from, int to);

/ /8B5S FEN ()
28 // (BB TS R{E(d index, ¥V 1 I BT HITIE & #EFR)
29 };



30
31

[motoki@x205a]$

1

O© 00 N O O b W N

10
11
12
13
14

#endif

427

cat -n String.cpp

/¥ XFINATITDODRDD SR String (RHRHP) */

#include <iostream>
#include <cstring>
#include <cassert>
#include "String.h'"

using namespace std;

// BEIVIANSDS

String::String(): length(0)

{
s = new char[1];
assert(s != 0);
s[0] = ’\0’;

EERAEm/c L0 E Rl T




15
16
17
18
19
20
21
22
23
24
25

26
27
28
29
30

428

String::String(const char* stringWithNullTerminal)

{

length = strlen(stringWithNullTerminal) ;

s = new char[length+1];
assert(s != 0);

strcpy(s, stringWithNullTerminal);

String::String(const String& string)

¥

s = new char[length+1];
assert(s != 0);
strcpy(s, string.s);

: length(string.length)



31
32
33
34
35
36
37
38
39
40
41
42
43
44
45

429

/! NEHIRIEDBEEBEE -~

// FBREINITHRFE

&= DT

char String::charAt(int index) const

{

¥

BEESNCRFESOEOEZF IV

assert(0 <= index && index < length);
return s[index];

HES[ 1%

]2 U Cstrlindex] EVVSEZT HZHEE(C

char& String::operator[] (int index) const

{

¥

T

RAXDEBICEETSERIC

assert(0 <= index && index < length);
return s[index];
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47

43
49
50
51
52
53
54
55
56
57
58
59
60

430

/] FAARLE
void String::assign(
const charx stringWithNullTerminal)

{

delete[] s;

length = strlen(stringWithNullTerminal) ;

s = new char[length+1];

assert(s != 0);

strcpy(s, stringWithNullTerminal);

¥

void String::assign(const String& string)
{
if (this == &string) // assignment of the form a=a;
return,
deletel] s;



61
62
63
64
65
66
67
68

69
70
71
72
73
74
75
76

431
length = string.length;
s = new char[length+1];
assert(s != 0);
strcpy(s, string.s);

/] REEICE|EHXN TS B
String& String::append(
const charx stringWithNullTerminal)

{
int initLength = length,
length += strlen(stringWithNullTerminal);
char* temp = new char[length+1];
assert(temp != 0);
strcpy(temp, s);
strcpy(temp+initLength, stringWithNullTerminal) ;
deletel[] s;



77
78
79
30
31
32
33
34
35
36
37
38
39
90
91
92
93

¥

String& String::append(const String& string)

{

S = temp,
return *this;

int initLength = length,

length += string.length;

char* temp = new char[length+1];
assert(temp != 0);

strcpy(temp, s);
strcpy(temp+initLength, string.s);
deletel[] s;

s = temp,

return *this;

432



94 // BRI FFI(CH#E

// (BIED TS BT index, ¥ 1 F {E(FHIBIE & B2RR)
95 String& String::shrinkToSubstring(int from, int to)
96 {
97  assert(from<length && to <length);
98 if (from < 0) //¥ 7 RME-->FEEN S DHIEIE & AR
99 from = - from;

100 if (to < 0) //N1FXE-->REEH S DHIEIE & AZRR

101 to = length -1 + to;

102 if (from <= to)

103 length = to - from + 1;

104  else

105 length = 0;

106  for (int i=0; i<length; ++i) //
107 s[i] = sl[from+i];

108 s[length] = ’\0’;
109 return *this;



110 }

434

[motoki@x205a]$

cNIcEALT

N\

e FDTU S X String MERINTULINIZL,

TNEF O TROFSEITOT S LZEL CEETED,
[motoki@x205a]$ cat -n useString.cpp

1 /%
2

String.h, String.cpp DFFH] */

3 #include <iostream>
4 #include "String.h"
5 using namespace std,;

{

© 00 N O

10

String x("abc"

int main()

X5 vy D\l b (CE R
FTOA))VKRIIIRSOAIT

J CEEXFININEF|INETDIII ARSI T
), Z;
T

11 y.assign("123_");
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12 x[0] = ’A’;
13  for (int i=0; i<5; ++i)
14 z.append(x) .append(y) ;
15 cout << "z=";
16  z.println();
17  z.shrinkToSubstring(2, -5);
18 cout << "z.shrinkToSubstring(2, -5); " << endl
<L M"==> z=",
19 z.println();
20 }
[motoki@x205a]$ g++ useString.cpp String.cpp
[motoki@x205a]$ ./a.out
z="Abc123_Abc123_Abc123_Abc123_Abc123_"
z.shrinkToSubstring(2, -5);
==> z="c123_Abc123_Abcl123_Abcl123_ADb"
[motoki@x205a]$
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424 BERHNDOS X

P4, 4 (BRBDISR) FFEBHET—5 n EEFRET—5 Cn,
Cpts oy Cop EEHAH. CNEOEHIED T CERSIER
Cnz"+C,_1z" 1 +C oz 2+ . .4C1z+C

DEDR
z=elTK/5 :cos% +i sin%k (k=0,1,2,3, ..., 9)

DZNZNDIEICKT L TEDERICENT dhE, ROFEICEZHIT
3C++705 > L&EERE K

(BZX7H)

JO5 5 LATERE = doubleBT—5 ERIUEKRICIRD
C EEENEL,
BEOERMMEZERNZEAE I S I— R EEFERUC TECFE,

— BERPEMENL 1 DOOT—FELTERSEHDIS X
ComplexNum & EF. <€ DER.
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o RERDFADZHIC,
O ERVFEOmEEPREF +, -, *, / 123 TIEL

O FMPEREFEF ==, I= 4>
O BERNNEEF +=, —=, x=, /=
EEXDIKRICT D,

o BERHA & double EMBEMEF T RIEE(C LT,
HEETFOERINOERMNdouble I MIZE DXL
— ComplexNum D S XDNTITNET D EFELU\,
= —BEEERDM.
CNOD(FE)EEITETComplexNum DU S XDEZDANT

(ComplexNumZJ S XDERHR) EZRMHETRI,

[motoki@x205a]$ cat -n ComplexNum.h

1 /x BFRBIOTU >R ComplexNum, ver.4 ({LEREB) */
2
3 #ifndef ___Class_ComplexNum




© 00 N O O

10
11
12
13

14

15
16

17

#define ___Class_ComplexNum

#include <iostream>
#include <string>

class ComplexNum {

438

. re(re), im(im) {}

//=D075 (heapfEiEiHS

2N S, )

double re;
double im;

public:
ComplexNum(double re = 0.0, double im = 0.0)
//ComplexNum(const ComplexNum& x) //JE—12VX
//  : re(x.re), im(x.im) {} // DWRFHERDILLD T,
// // BEDEDRT IAI

// C

double getRe() const { return re; }



18
19
20
21

22
23

24
25
26
27
28
29
30
31

439

double getIm() const { return im; }
void setRe(double re) { this->re = re; }
void setIm(double im) { this->im = im; }

std: :string

std: :string

ComplexNumé&
ComplexNumé&
ComplexNumé&
ComplexNumé&
ComplexNumé&
ComplexNumé&
ComplexNumé&
ComplexNumé&

toString() const;

// REFUTCUVBSERNZ stringB CIRT
toString(int precision) const;

/! BERAANRE(FTESR

HE S ERI S, HEFEH

operator+=(const ComplexNum& y);

operator-=(const ComplexNum& y);
operator*=(const ComplexNum& y);
operator/=(const ComplexNum& y);

operator+=(double y); T
operator-=(double y); T
operator*=(double y); T
operator/=(double y); T

0 EBEEFOAHIESR




32

// 8

440

AISEE (X /A \BEHEN)

ADBEAHCERZNDSREFHNNICHRAIISCEZEES

\

JL Y B

33 //friend ComplexNum operator+(ComplexNum x,

T
T
T
T

// const ComplexNum& y);

T T

HEEFOEHIEER 1

HEEFDLHEIES

ADEHDERICHESX VNEBRBIIABLDT, IXIKT7I

34 //friend ComplexNum operator-(ComplexNum x,

// const ComplexNum& y);

35 //friend ComplexNum operator*(ComplexNum x,

// const ComplexNum& y);

36 //friend ComplexNum operator/(ComplexNum x,

// const ComplexNum& y);

37 //friend ComplexNum operator+(ComplexNum x,

// double y);



38

39

40

41

42

43

44

45

441

//friend ComplexNum operator-(ComplexNum x,

// double y);

//friend ComplexNum operator*(ComplexNum x,

// double y);

//friend ComplexNum operator/(ComplexNum x,

friend ComplexNum

friend ComplexNum

friend ComplexNum

friend ComplexNum

friend ComplexNum

T

// double y);
operator+(double x,
const ComplexNum& y) ;
operator-(double x,
const ComplexNum& y);
operator*(double x,
const ComplexNum& y) ;
operator/(double x,
const ComplexNum& y);
operator-(const ComplexNum& y);

ADEBICERZADZRZHINNICHFAIISCEEEST [T Y FEH
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47

48

49

50

51

52

friend bool

friend bool

friend bool

friend bool

friend bool

friend bool

442

// FHIFERE (X 2V /BEHN)

operator==(const ComplexNum& x,
const ComplexNumé&
operator!=(const ComplexNum& x,
const ComplexNumé&
operator==(const ComplexNum& x,
double
operator!=(const ComplexNum& x,
double
operator==(double x,
const ComplexNum&
operator!=(double x,
const ComplexNum&



53
54

55

56
57
58
59

60
61
62

63
64

443

// ARPDIARY—LEDEERE <<, >

friend std::ostream& operator<<(std::ostream& out,
const ComplexNum& vy);

friend std::istream& operator>>(std::istream& in,
ComplexNum& y);

+;

// inlineEEI HEFDESH —————————————————————————
// (inlineBEE 9 X V/\EHICDOULTIE
/] DS AEREAU T 71ILARICANSD)

// BERNANEEF (ComplexNum += ComplexNum )
inline ComplexNum& ComplexNum: :operator+=(
const ComplexNum& y) {
re += y.re;

im += y.1m;
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65 return *this;
66 }
67
68 inline ComplexNum& ComplexNum::operator—-=(

const ComplexNum& y) {
69 re -= y.re;
70  1m -= y.im;
71 return *this;
72 }
73
74 inline ComplexNum& ComplexNum: :operator*=(

const ComplexNum& y) {
75 double next_im = rexy.imt+im*y.re;
76 re = rexy.re—1lm*y.1im;
77 im = next_im;
78 return *this;
79 }



30
31

32

33
34
35
36
37
38
39
90
91
92
93
94

inline ComplexNum& ComplexNum: :operator/=(

445

const ComplexNum& y) {

double next_im = (im*y.re-re*y.im)
/(y.rexy.re+y.im*xy.im) ;
re = (rexy.re+im*xy.im)/(y.re*y.re+y.im*y.im) ;
im = next_1im;
return *this;
¥
// BERNANEEF (ComplexNum += double )

inline ComplexNum& ComplexNum::operator+=(double y) {

re += y;
return *this;

¥

inline ComplexNum& ComplexNum::operator-=(double

y) {
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95 re —=Yy,;
96 return *this;
97 }
98
99 inline ComplexNum& ComplexNum::operator*=(double y) {
100 re *= y;
101 im *= y;
102 return *this;
103 }
104
105 inline ComplexNum& ComplexNum::operator/=(double y) A
106 re /= y;
107  im /= y;
108 return *this;
109 }
110



111
112

113

114

115

116

117

118

119

120

//

J

-
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RS (X V/\E#H, ComplexNum + ComplexNum ZF)

inline ComplexNum operator+(ComplexNum x,

const ComplexNum& y) { return x+=y; }

inline ComplexNum operator-(ComplexNum x,

const ComplexNum& y) { return x-=y; }

inline ComplexNum operator*(ComplexNum x,

const ComplexNum& y) { return x*=y; }

inline ComplexNum operator/(ComplexNum x,

//

inline ComplexNum operator+(ComplexNum x, double y)
inline ComplexNum operator-(ComplexNum x, double y)

inline ComplexNum operator*(ComplexNum x, double y)

J

-

const ComplexNum& y) { return x/=y; }
APEEF (X V/\BE#S, ComplexNum + double ZF)
return x+=y,

return x-=y,

el e i
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125
126

127
128

129
130

131

4438

return x*=y; }

inline ComplexNum operator/(ComplexNum x, double y) {
return x/=y; }

-

// PHEEEF (X V/\EE5Y, double + ComplexNum ZF)
inline ComplexNum operator+(double x,

const ComplexNum& y)
{ return ComplexNum(x+y.re, y.im); }
inline ComplexNum operator-(double x,
const ComplexNum& y)
{ return ComplexNum(x-y.re, -y.im); }
inline ComplexNum operator*(double x,
const ComplexNum& y)
{ return ComplexNum(x*y.re, x*y.im); }
inline ComplexNum operator/(double x,
const ComplexNum& y)
{ return ComplexNum(x*y.re/(y.re*xy.re+y.im*y.im),
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134
135
136
137
138
139

140
141

142
143
144
145
146
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-x*y.im/(y.re*y.re+y.imxy.im)); }

// BIBV AT XEEF (XV/NEH, - ComplexNum)
inline ComplexNum operator-(const ComplexNum& y)
{ return ComplexNum(-y.re, -y.im); }

// FMEEF (X \EH, ComplexNum == ComplexNum ZF)
inline bool operator==(const ComplexNum& x,
const ComplexNum& y)
{ return (x.re==y.re && x.im==y.im); }
inline bool operator!=(const ComplexNum& x,
const ComplexNum& y)
{ return (x.re!=y.re || x.im!=y.im); }

// FMEEF (X V/\BEESY, ComplexNum == double )
inline bool operator==(const ComplexNum& x, double y)
{ return (x.re==y && x.im==0.0); }
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147 inline bool operator!=(const ComplexNum& x, double y)
148 { return (x.re!=y || x.im!=0.0); }
149
150 // FMMEEF (X V/ BN, double == ComplexNum ZF)
151 inline bool operator==(double x, const ComplexNum& y)
152 { return (x==y.re && 0.0==y.im); }
153 inline bool operator!=(double x, const ComplexNum& y)
154 { return (x!=y.re || 0.0!=y.im); }
155
156 #endif
[motoki@x205a]$ cat -n ComplexNum.cpp

1 /x BFRHBIDOTU >R ComplexNum, ver.4 (EIFRIB) */

2

3 #include <sstream>

4 #include <iostream>
5 #include <iomanip>
6 #include <string>
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11
12
13
14
15
16
17
18
19
20
21
22
23
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#include "ComplexNum.h"
using namespace std;

V=4 = I D S L L R —

[Tl

/] BREA T DT MRIEOBIEEE oo
// FREFLUCULDERM stringBIT—HELTRT
string ComplexNum::toString() const {

ostringstream ostr;
ostr << "(" << re << ")+(" << im << ")i";
return ostr.str();
by
string ComplexNum::toString(int precision) const {

ostringstream ostr,;
ostr << scientific << setprecision(precision)
<< "(" << setw(precision+7) << re << ")+("



24 << setw(precision+7) << im << ")i";

25  return ostr.str();

26 }

27

28 // AHNRAKJ)—LEDER -~
29 // AR KY—LAComplexNumBlF—SZEHEAT DERETF

30 ostream& operator<<(ostream& out,

const ComplexNum& y) {
31 return (out << y.toString());
32 }
33
34 // ANJIRXRRYJ—LNS ComplexNumBF—SZME T SEEF

/] > DZETERH

35 istream& operator>>(istream& in, ComplexNum& y)

36 return (in >> y.re >> y.im);
37 }
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[motoki@x205a]$

(ComplexNum 2 = X DFIF)
ComplexNum D 5 XM EDERICERIN TLINE .
ZNENMBAU TROKRETOO S LZE CEETTE S,

[motoki@x205a]$ cat -n useComplexNum.cpp
1 /* ComplexNum.h, ComplexNum.cpp DF|HHBI */

2
3 #include <iostream>

4 #include <string>
5 #include "ComplexNum.h"
using namespace std;

int main()

{
10 ComplexNum x, y, z;

11

© 00 N O
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12 cin >> x >> y;

13 cout << "x=" KK x < " y=" <L y << endl;
14 z = (x+y+0.5)/5;
0 AE—OJY XS OINRHOHINS
15 cout << "==> z = (x+y+0.5)/5 = " << z << endl;
16

[motoki@x205al$ g++ useComplexNum.cpp ComplexNum.cpp
[motoki@x205a]$ ./a.out

1234

x=(D+(2)i, y=(3)+(4)1

==> z = (x+y+0.5)/5 = (0.9)+(1.2)1

[motoki@x205a]$
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BHIEA.ATERKINTUVDIEZICEAL TIL.
BIZIERDCH++TOTSLDERICKRIT CENTEB,

=
[%ﬁ@%ﬁﬁ%%%jﬁj—Ptﬁﬁﬁéj

[motoki@x205a]$ cat -n calcComplexPolynomials.cpp

1 /*x IEEBHNT—5 n EEEZHNT—S C.n, C_n-1, ..., C_0 *
2 /* EFHHIAH. CNESDEHED T CERZIETL *
3 /% C_n*xz"n + C_n-1*z"n-1 + ... + C_1xz + C_0O #
4 /* (EM

5 /% z = exp(i wk/5) (k=0,1,2, ..., 9)

6 /*x MENZENDEICT L TEDERICEILT Dh\E, .
7 /x ROFEICEZHAIBZCH++TO55 L

8

9 #include <iostream>

10 #include <iomanip>
11 #include <cmath>



12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28

#include "ComplexNum.h"
using namespace std;

const int MAX_DEGREE = 100;
const double PI = 3.1415926535897932; //

int main()
{
int degree;
ComplexNum coeff[MAX_DEGREE+1];

[/ ZIRTDREE R BEATINSFHHFAD
cout << "ERZIETNOXRE(100LLF) @ v;
cin >> degree;
for (int i=degree; i>=0; --i) {
cout << i << WRIBBMDEEBEESB : ";
double re, im;

456
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30
31
32
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34
35
36
37
38
39
40
41
42
43
44
45

457
cin >> re >> 1m;
coeff[i] .setRe(re);
coeff[i] .setIm(im);

[/ ATISNIAEDRESR

cout << '"degree = " << degree << endl;
for (int i=degree; i>=0; —-i) A

cout << "coeff[" << i << "] = " <K< coeff[i].toStrir
t

//ZIRINDIEZEETE L TH

cout << " k y4 "
<< " cld]*z"d+c[d-1]1*z"(d-1)+ ... +c[1l]*z+c[O]'
<K< Mem "
<K M !
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46 ComplexNum z(cos(PI*k/5.0), sin(PI*k/5.0));

47 ComplexNum result= coeff[degree];
48 for (int i=degree-1; i>=0; --i)

49 result = result*xz + coeff[i];

50 cout << setw(2) << k << " "

51 << z.toString(6) << "

52 << result.toString(6) << endl;
53 }

54 }

[motoki@x205a]$ g++ calcComplexPolynomials.cpp

ComplexNum. cpp

[motoki@©x205a]$ ./a.out
BRZETNORE(100LF) : 3

IRBZRADEEBERERB : 1.0 -2.0
2 IR DEREBERERB : -3.0 4.0
1RERBOEEBERESB : 5.0 -6.0
0 REZREDEEBERERB : -7.0 8.0




© 00 N O O i W NN —~ O

= (D+(-2)1i
= (-3)+(4)i
= (5)+(-6)1
= (-7T)+(8)1i

N\ /N SN NN NN NN N

QO W W 00 = 00 W W 00 =

.000000e+00) +(
.090170e-01) +(
.090170e-01) +(
.090170e-01)+(
.090170e-01)+(
.000000e+00) +(
.090170e-01)+(-
.090170e-01) +(-
.090170e-01) +(-
.090170e-01)+(-5.

.000000e+00) i
.877853e-01) i
.510565e-01) i
.510565e-01) i
.877853e-01) i
.224647e-16)1
5.
9.
9.

877853e-01) 1
510565e-01)1
510565e-01)1
877853e-01)1

459

cld]*z"d+c[d-1]*z~ (d-1)-
.000000e+00)+( 4.000(
.566385e+00)+( 6.036¢
.657253e+00)+( 6.932(

1

2

2

.572893e+00)+( 1.093(
.430068e+00)+( 2.021¢
.600000e+01)+( 2.000¢
.089617e+01)+( 6.728¢
.219093e+01) +(-9.308¢
.016509e+00)+( 2.123"
.815581e+00)+( 3.963:

N\ SN\ /N /N NN, /N N
| |
O OO~ N~ N~ = N b
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[motoki@x205a]$
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fRIZER ) X DTS R
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BlfE4. 5 (REEFIJXALDOSR) BIS—L [O55=2V5 AL
DHIE12.3 TlE.
DANRRU—LICENS BRIF BE SO\ SEOF—I=&5H
AA Tl 1{EM EDZEH
@ #N%& BAElF (CEALU THEBIBICEDRRICIEEY X RCERT B,
EVWDIEEERDRL, BREBICIEEY X R CERINCEDZEIRICH T
935CTO0SLZIERLUIC. CNICT LT, CCTIE () RFED
WBE{TS57055 L% C+-+THERL TH K.

(BXAH)

Al FEBMEER(ICEDZHMO Node &
BAlFOFEEZEIEICEG L TRIFIT S

IT—J1YDENE.

FERDIFEZREURERIBSCENTE Do

= <D

o
Vel
—

ENDI—IIVhEAVRIIRETDBISR

SortedLinkedList0fIdInt & EF. =DER.
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o XMNIEHT. Nodeld

NEDT—
LTI,

SEBEREIDVISSOIRIINSH B BEEE

O NodeNDT—HEBZERZIENREICT D,
— SortedLinkedList0fIdInt T—I T 2 AR TOEZE(C

RIITE=

FEDNOD\S RiAdr.

O NodeNICEBX VN HEL CTRFAENES E S,
— A= INTULE S,

o FDHIEA.5 TIHMETILREEC (T TIEL, F™EDZ6.
H O SERZFSIFREEE X /B U THET D,

(SortedLinkedList0fIdInt S XNEEK) EEHERI,
[motoki@x205a]$ cat —-n SortedLinkedListO0fIdInt.h

1 /x FAllF&

BMEEBR(CEDNodeEEE A FOEHEZIEIC+/
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15
16
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/* BfELTz. BiEUXDUS X ({TkER) */

#ifndef = Class SortedLinkedListOfIdInt
#define __ Class SortedLinkedListOfIdInt

#include <cstddef> // for NULL
#include <string>

struct NodeStringInt {

const std::string 1id,;
const 1nt num;
NodeStringInt* next;
NodeStringInt(std::string id="", int num=0,
NodeStringInt* next=NULL)
id(id), num(num), next(next) {}
¥
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18 class SortedLinkedListOfIdInt {

19
20
21
22
23

24

25

26

27

28

NodeStringInt* head;

public:

SortedLinkedList0fIdInt(): head (NULL) {}
“SortedLinkedList0fIdInt() { removeAllNodes(); }
NodeStringInt getHeadNodeInfo() const;
//Fci8Node DI 2R T
NodeStringInt getlstNodeInfoOf (const std::string&
id) const;
/ /B BUERE D&MD Node [FHRZ IR
int getNumOfNodesOf (const std::string& id) const;
/ /5 | EFERE O Node HBLRH]
void printAllNodeInfo() const;
//E T D Node NDIEH & 1 /]
void insertNodeOf (const std::string& id,
const int& num); /T —SEA
int removeHeadNode() ; //5FcEE Node DHEIFR
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29 int removelstNodeOf (const std::string& id);

/ /51 EBHEEDE&R#¥ID Node Z HIFR
30 int removeAllNodesOf (const std::string& id);

/ /B | EBFETE D E Node Z HIFR

31  void removeAllNodes(); //E Node = HlIFR
32 };

33

34 #endif

[motoki@x205a]$ cat -n SortedLinkedListOfIdInt.cpp
1 /x FERlF & B & BER(CE DNode B R FORESIRIC*+/
2 /x BEfEL. &EFYXEDU SR (EREFED) */

#include <iostream>

#include <iomanip>

#include <cstddef> // for NULL
#include <string>

#include "SortedLinkedListOfIdInt.h"

0 N O O1 & W
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9 using namespace std;

10

11 // BfEJ X DKERICH D Node DIE—&RT
12 NodestringInt SortedLinkedListOfIdInt::

13
14
15
16
17
18
19
20
21
22
23
24

getHeadNodeInfo() const {
return NodeStringInt(head->id, head->num, NULL);

// BfE'J X ~PTiIdER=EIHDORYIDNode DIE—&IRT
NodeStringInt SortedLinkedListOfIdInt::

getlstNodeInfoOf (const string& id) const {
NodeStringInt* ptr = head;
while (ptr != NULL && ptr->id <= id) {
if (ptr—>id == id) A
return NodeStringInt(ptr->id, ptr->num, NULL);

¥
ptr = ptr->next;
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25 }
26  return NodeStringInt("", 0, NULL);
27 }
28
29 // EfE') X HTEIHZE iIdBRET S Node DEKZERT
30 int SortedLinkedList0fIdInt::getNumOfNodesOf (

const string& id) const {
31  NodeStringInt* ptr = head;
32 while (ptr != NULL && ptr->id < id)
33 ptr = ptr->next;

34 int count;

35 for (count=0; ptr != NULL && ptr->id == id; ++count)
36 ptr = ptr->next;

37 return count;

38 }

39

40 // EBfE'J X FAICRFIN TLBARZERDEICHET]
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41 void SortedLinkedListOfIdInt::printAllNodeInfo()

42
43
44
45

46
47

48
49
50

const {
cout << "&HES num id" << endl
<K M= e " << endl;

int count = O;
for (NodeStringInt* ptr=head; ptr != NULL;
ptr = ptr->next) {
cout << setw(4) << ++count
<< setw(12) << ptr->num << " "
<< ptr->id << endl;

51 // BIBERE T DNode Z &G X FAD

// 1dDFHBIEERDMUE(CHEA

52 void SortedlLinkedList0fIdInt: :insertNodeOf(

const string& id, const int& num) {
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53 NodeStringlInt** ptrptr = &head;

54 while ((*ptrptr)!=NULL && (*ptrptr)->id <= id)
55 ptrptr = &((*ptrptr)->next);

56  *ptrptr = new NodeStringInt(id, num, *ptrptr);
57 }

58

59 // Efg'J X PR DFEEENode ZHIFRU. BIFR U TZ Node 8% RS
60 int SortedLinkedListOfIdInt::removeHeadNode() {
61 if (head == NULL)

62 return O;

63 NodeStringInt* tmp = head;

64 head = head->next;

65 delete tmp;

66 return 1;

67 }

68
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69 // BIEYX P TEIHE idERE T IRV DNode HIBR L.
// HIBRU Tz Node &R T
70 int SortedLinkedList0fIdInt::removelstNodeOf (
const string& id) {

71 NodeStringInt** ptrptr = &head;
72 while (*ptrptr != NULL && (*ptrptr)->id < id)

73 ptrptr = &((*ptrptr)->next);

74  if (sptrptr != NULL && (*ptrptr)->id == id) {
75 NodeStringInt* tmp = *ptrptr;

76 xptrptr = (kptrptr)->next;

77 delete tmp;

78 return 1;

79  Yelse {

80 return O;

81 }

82 }



33

84 //

472

BIG X ~RTH I ZE idEXRE T DNodeZECHIFRU .
HIBR U T Node &R T

85 int SortedLinkedList0fIdInt::removeAllNodesOf (

36
37
38
39
90

91
92
93
94
95
96 }

const string& id) {
NodeStringInt** ptrptr = &head;
while (*ptrptr != NULL && (*ptrptr)->id < id)
ptrptr = &((*ptrptr)->next);
int count = O;
for (count=0; *ptrptr !'= NULL
&& (*ptrptr)->id == id; ++count) {
NodeStringInt* tmp = *ptrptr;
xptrptr = (*ptrptr)->next;
delete tmp;
¥

return count;
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98 // &G X ~H D Node & £ CHIFR
99 void SortedLinkedListO0fIdInt::removeAllNodes() A

100 while (head != NULL) {
101 NodeStringInt* tmp = head;
102 head = head->next;
103 delete tmp;
104 +
105 }
[motoki@x205a]$

(SortedLinkedList0fIdInt 2 S X DFIMA)

SortedLinkedList0fIdInt U S XM EDNERICERZINTCTLINEL .

TNnew!

LU CHIREA.5 TERINTUVDIEEZXDERIC...

[motoki@x205a]$ cat -n

readIdNumSeqgAndPrintInlLexicallOrder. cpp

1 /* EEE U X RZHWNT



2
3

5

© 00 N O

10
11
12
13
14
15
16
17

#include <iostream>
4 #include <cstdlib>

#include

using namespace std;

int main()

{

474

Al (CBE) zHBIRICER - BT */

"SortedLinkedList0fIdInt.h"

SortedLinkedList0fIdInt list;

string 1d;
int num;

cin >> 1d >> num;
while (cin.good()) A

ADKOREREELL ~>3E0. D >0

list.insertNodeOf (id, num);

cin >> 1d >> num;



18
19
20
21
22
23
24
25
26

if (! cin.eof()) A
cout << "Input Error!" << endl;

exit (EXIT_FAILURE);

list.printAllNodeInfo();

b
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ANJiRUm—>IE0, F/Z—=0

[motoki@x205a]$ g++ readIldNumSeqAndPrintInLexicalOrder.cpp

B5

num

SortedLinkedListOfIdInt.cpp

1d

[motoki@x205a]$ ./a.out < dynamic-1llist.data
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o 2345
6 222222
7 987
[motoki@x205a]$
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ppp_dqq
gwertyuil

ZXCV
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NS TALDEE D 2

DO X

477
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BlE4. 6 (RS Y TALDEDFNDISR) +STD (Joker &EFRL)
N— RS VS LICEESNIERE. ENMPokerDX~L—KTSwW
JACIEBDMHER, 4N—RICIEBDHEZR, JIV/I\DXICLDER, T3V
DAL DER, AL — LR, 3N—RICEBDESR, 2/R7(C
ISR, 1IRTICILDHER, ) —R7(CILDHEXRE MonteCarloiE(C
KNBBEE3CH+7O5 5 LZERE Ko

gENE . JVEA—9LETOS VI LICSHDA—REREDQZD
BEFARD, EOWSEEERDERIT =L —avETL. ENEN
DENREDEISZ XKD S CH++TOT S LZERTE K,

(BXAH)

NS0 (Joker &2 RS ) I—RZERIECT vy TILLUTH D
T—J1VRAENE.
& EFESNICEFEROKE BMEH S C KT ELEE,

— COEBENDI—IIVrEAVRAIIRETEIDSR
CardDealer & o & DER.




o XDIEWHT, AADN— k%=
=Y - S0 TERFEXYVINET BEERCard
(e.g. AR—F) (2~10,J,Q,K,A)
ELTERT,

CERDA—ROARBESS Y TT—L&ETOBROELRT—5,

— JERFICTBRE BHOLLC EEZE L),

o 2— (e.g. AR—R)ESUH (2~010,1,Q,K,A) (F. EE55E,
BIET—SEITSVEL, —FIBEBIEHRE L TERT,

o FDHIRE4.6 TIHEILREHIZ(FTTIEL . FRDIZH.
& DO SENZ DIFESHE XV \EHRE L THET 3,

(CardDealer I S XMDERER) ~EHBHIZETRI,

[motoki@x205a]$ cat —-n CardDealer.h

479
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480

/x B TDT1+—S5—MNDISX CardDealer ({I#HkER) */

#ifndef = Class _CardDealer
#define __ _Class _CardDealer

#include <string>

enum Suit { CLUB, DIAMOND, HEART, SPADE };
enum Rank { ILLEGAL, RANK2=2,
RANK3, RANK4, RANK5, RANK6,
RANK7, RANKS, RANK9, RANK10,
JACK, QUEEN, KING, ACE };

struct Card {
Suit suit; HZESTE5F—SBIZ

Rank rank;
std::string toString() const { |Card®->XF3FXKEC
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17

18
19
20
21
22
23
24
25

26
27
28
29

481

const std::string SymbolOfSuit[4] = {"CLB",
"DIA","HRT","SPD"};
const std::string SymbolOfRank[15] = {"",
o n o gn g n_ g n gron T
g, or, o, g, _Q","_K","_A"};
return SymbolQOfSuit[suit]+SymbolOfRank[rank];
t
s
class CardDealer {

Card card[52]; //Joker ZFR< 52D 11— R & {REs

int numOfDealedCards;

/ /BB T2

ETGIC LV — RO

public:
CardDealer () ;
void renewCardDeck() ;
void shuffle();
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30 Card dealiCard(); //T— R 1WEES
//(BOBEHRRDA— R)

31 void dealCards(const int numOfCards, Card* hand);
32 / /BB TIBRE S NITHETC (T,

// 71— 5| BUEEDES LICEE S
33 };
34
35 #endif

[motoki@x205a]$ cat -n CardDealer.cpp

1 /x S TDT+—>—MNDDT SR CardDealer (EIER) */

#include <iostream>
#include <string>
#include <cstdlib>
#include <ctime>
#include "CardDealer.h"

using namespace std;

0O N O O & W DN
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int BY-> Suit IO RN 2 &
Suit toSuit[4] = {CLUB, DIAMOND, HEART, SPADE};

Rank toRank[15] = {ILLEGAL, ILLEGAL, RANK2,
RANK3, RANK4, RANKS5, RANKG6,
RANK7, RANK8, RANK9, RANK10,

JACK, QUEEN, KING, ACE};
int BY-> Rank B1OZD /= &
// AVAZDY ———————————————————————— e
CardDealer: :CardDealer ()

{

renewCardDeck() ;
srand (time (NULL) ) ;
shuffle();

¥

/] A= R ERIEDEREEE - mmmmmmmmmmmmmmmeeme
/] N—ROREHLVEDERMDER S
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24 void CardDealer: :renewCardDeck ()

25 {
26
27
28
29
30
31
32
33
34
35
36
37
38 }
39

int k = 0;

Suit B - int BV0) B &L i

for (int suit=CLUB; suit<=SPADE; ++suit) {

card[k] .suit

card[k] .rank
++k

)

toSuit [suit];

ACE;

int &Y - Suit &Y

for (int rank=RANK2; rank<=KING; ++rank) {
card[k] .suit

card[k] .rank

++k

)

}

numQOfDealedCards

toSuit [suit]; int BY - Suit &Y
toRank [rank] ; int 8-> Rank &Y
0;

40 // RBFLTULVBRHD—ROEERESD
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41 void CardDealer: :shuffle()

42 {

43  for (int k=num0OfDealedCards; k<52; ++k) {
44 int i = k + (rand() % (52-k));

45 Card tmp = cardlk]; //swap cards

46 cardl[k] = cardl[i];

47 card[i] = tmp;

48 }

49 }

50

51 // RDI1N=FD
52 Card CardDealer::deallCard()

53 {
54 if (numOfDealedCards >= 52) {
55 numOfDealedCards = 0; //FHLWH—RZ=—HABAE

//(renewCardDeck () BHg)
56 shuffle();



57
58
59
60
61
62

63
64
65

66
67
68
69

70

486

}

return card[numOfDealedCards++] ;

// BIEUEE DN &5 | OES LICES

void CardDealer: :dealCards(const int numQOfCards,
Card* hand)

{
if (numOfCards < 1 || 52 < numOfCards) A
cout << "Invalid number of cards 1s specified "
"in dealCards()."
<< endl;
exit (EXIT_FAILURE);
telse if (numOfCards > 52-numOfDealedCards) {
num0fDealedCards = 0; //FiLUWH—RZ—HABE
//(renewCardDeck () HHg)
shuffle();



71
72
73
74
75

}

for (int k=0; k<numQOfCards; ++k) {
= card[numOfDealedCards+k] ;

hand [k]
¥

num0OfDealedCards += numOfCards;

76 }
[motoki@x205a]$

(CardDealer U = X MFIFH)

CARL—FTZwvZa

< (1

E88 (D suit, 5

E88 D rank,

A rank~(BRRKrank—4) D/1—RMN1AWTFD),
7zl

(1

S5 D suit, 5

A
—

o
Vel
—
—

¥ (D rank, A & 2~5NDN—RMR1KTFD)

OCAN—FR e aldgiolcrank M1 DH D
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O TIWIN\ND R EEBEMN, 2D rank
O IJowvIase BN, 1BED suit

S A=K

& (EELRAY, 5

B A rank~

Freld

E88 D rank,

(R Krank—4) DA—FM1INTD),

¥ D rank, A &£ 2~5NDN—RFRM1WTD)

(LB, 5

A
—

O3N—Re LA, 38> fcrank M1 DH D
O 2RV & LA, 28I o /zrank 2D H D
O 1RV & EELA, 28I o/zcrank M1 DH D
O J—R7 & LS

—> CardDealer D S XM LEDRRICERINTCTLINE |

ZNZFHLU THIRE4.6 TEXINTUVDIIEEEXDERIC...

488



[motoki@x205a]$
1 /* Poker DFNZENDENL DHEXRE

O© 00 N O O b W N

—
&)

11
12
13

14

489

cat —n estimateProbOfDrawingPokerHand.cpp

MonteCarloFECREETSD */

#include <iostream>
#include <cstdlib>
#include <ctime>
#include "CardDealer.h"

using namespace std;

int main()

freqFullHouse(0),

{
CardDealer dealer; |#JHH{(B
Card cardInHand[5]; J
int freqStraightFlush(0), freq40fAKind(0),
T |StraightFlush (C7L D /z[E1#Y
freqFlush(0), freqStraight(0), freq30fAKind(0),
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15 freq2Pair(0), freqlPair(0), freqNoPair(O);

J BR DR —Y DKEL
16  int freqSuit[4], numOfSuitTypes; <« X—'YMNDIEIEE
J BRDS VD DRI

17  int freqRank[15], numOfRankTypes, < = /% DIEFEEL
freqOfFreqRankValue[5], highestRank;

NFBDORE DRI OIS VD DEFRE 1 0
18 10f=[E]51T) RAS VOB
19 for (int i=1; i<=1000000000; ++i) {
20 dealer.dealCards (5, cardInHand);
21 //FENT— REDsuitPrank DD HEFARD
22 for (int k=CLUB; k<=SPADE; ++k)
23 freqSuit[k] = O;
24 for (int k=RANK2; k<=ACE; ++k)
25 freqRank[k] = 0;
26 for (int k=0; k<5; ++k) {

7 ++freqSuit [cardInHand [k] .suit];




28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44

++freqRank [cardInHand [k] .rank] ;
¥
numOfSuitTypes = O;
for (int k=CLUB; k<=SPADE; ++k) {
if (freqSuit([k] > 0)
++num0fSuitTypes;
¥
numOfRankTypes = O;
highestRank = RANK2;
for (int k=0; k<5; ++k)
freqOfFreqRankValue[k] = 0;
for (int k=RANK2; k<=ACE; ++k) {
if (freqRank[k] > 0) {
++num0fRankTypes;
highestRank = Kk;
by
++freq0fFreqRankValue [freqRank [k]];
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45
46
47
48

49

50
51
52
53

54
55
56
57
58
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by
//FEN— FDOREFRSD
if (numOfSuitTypes==1 && numOfRankTypes==5
&& freqRank[highestRank]==
&& freqRank[highestRank-1]==
&& freqRank[highestRank-2]==
&& freqRank[highestRank-3]==
&& freqRank[highestRank-4]==1)
++freqStraightFlush;
else if (numOfSuitTypes==1 && numOfRankTypes==5
&& freqRank[ACE]==1 && freqRank[2]==
&& freqRank[3]==
&& freqRank([4]==1 && freqRank[5]==1)
++freqStraightFlush;
else if (freqO0fFreqRankValue[4] == 1)
++freq40fAKind;
else if (numOfRankTypes == 2)




59
60
61
62
63

64

65
66
67
68

69
70
71
72

493
++freqFullHouse;
else if (numOfSuitTypes==1)
++freqlFlush;
else if (numOfRankTypes==5
&& freqRank[highestRank]==
&& freqRank[highestRank-1]==
&& freqRank[highestRank-2]==
&& freqRank[highestRank-3]==
&& freqRank[highestRank-4]==1)
++freqotraight;
else if (numOfRankTypes==5
&& freqRank [ACE]==1 && freqRank[2]==
&& freqRank[3]==
&& freqRank[4]==1 && freqRank[5]==1)
++freqotraight;
else if (freqOfFreqRankValue[3] == 1)
++freq30fAKind;



73
74
75
76
77
78
79
30
31
32

33
34
35
36
37
38
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else if (freqO0fFreqRankValue[2] == 2)
++freq2Pair;
else if (freqO0fFreqRankValue[2] == 1)
++freqlPair;
else
++freqNoPair;
//RR . BPRREZEBHICRTE TR T DALZZNS(TS
if (i%100000000 == 0) {
time_t currentTime = time(NULL);
cout << i 1970F 1 A1 HH 5 DOFEFVE
<< "-th hand’s rank has been determined: "

11

<< ctime (&currentTime) ;

} 0 O— N IVIERAZE xR 9 X751 (B ia

by

//fERERT

cout << "X L —FTJSvI1DEROERED ;"
<< freqgStraightFlush/1e9 << endl




39

90

91

92

93

94

95

96

97 }

<<

<<

<<

<<

<<

<<

<<

<<

"4]—F OEXRORR’D
<< freq40fAKind/1e9

"JIVINDZDERDOERED "
<< freqFullHouse/1e9

"JSw I 1DERODREED @
<< freqFlush/1e9

"L —~DOEERORED "
<< freqgStraight/1e9

"3N0—F OEXRORRED "
<< freq30fAKind/1e9

2RT  DREORED
<< freq2Pair/1e9

IRT  DREORED
<< freqlPair/1e9

" J—RT OREOEED :

<<

<<

<<

<<

<<

<<

<<
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endl

endl

endl

endl

endl

endl

endl

<< freqNoPair/1e9 << endl;



[motoki@x205a]$ g++ estimateProbOfDrawingPokerHand.cpp

[motoki@x205a]$ ./a.out

100000000-th hand’s rank has
200000000-th hand’s rank has
300000000-th hand’s rank has
400000000-th hand’s rank has
500000000-th hand’s rank has
600000000-th hand’s rank has
700000000-th hand’s rank has
800000000-th hand’s rank has
900000000-th hand’s rank has

1000000000-th hand’s rank has been determined:

AL—FTSvI10OERDE

been determined:
been determined:
been determined:
been determined:
been determined:
been determined:
been determined:
been determined:
been determined:

= 1 1.5332¢-05

A4NT—FK OEROEBED : 0.000239412

JIVINDXOEXRDORERED : 0.00
JS5vI10OEXROERED : 0.00

144001
196517

496

CardDealer.cpp

Thu
Thu
Thu
Thu
Thu
Thu
Thu
Thu
Thu

Oct
Oct
Oct
Oct
Oct
Oct
Oct
Oct
Oct

19
19
19
19
19
19
19
19
19

09:
09:
09:
09:
09:
09:
09:
09:
09:

3

Thu Oct 19 09::
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ALU—FOEXROREED : 0.00392315
3N—FK OEXROEED :0.0211279
277 DOHEZRDOEBIED : 0.0475396
17 OEXRODRED : 0.422551
J—R7 DOHEXROERED :0.501198
[motoki@x205a]$




