#3H R

G CHEZFERHE XN ZRFRTES T, & (class) ZEIHEIE B R KL A
B XHIRE, REMTXRHEIRRE,

3.1 Point 2

AEPRE =BT T — MR, ENEARERICPEHF KA.
~#3.1 AT Point FE853E0O

class Point

{ public:
Point (double=0.0, double=0.0) ; // default constructor
Point (const Pointé&); // copy constructor
~Point () ; // destructor
Point& operator=(const Point&); // assignment operator
double x() const; // accessor function
double y() const; // accessor function

string toString() const;
protected:
double x, y:
}i
KB RAFAEAR A Point F13K3C# (header file) H . ‘B #FR N8 KO (interface),
BN e R A T AT PR R E R R R —3 . Bt RmFERm T
FIRKE AT R KR — 385>
RAREHEE 7 MRE RPN ESE R R . R R B R
Point(double,double). Point(const Point&). operator=()s ~Point(). x()» y()F toString(). %
WA DA ELR: x M y. FR: RRREBFNN public, HodfE p R WIS B 4
protected. XEIREZ A LMEA R REL HREBIAGEERERD REESR (B
# H e () b f 5 U7 ) 25 B B xOF0 yO RUR R 07 207 iR 548D
BB B 5 R BUE MR 3 (constructor) . 55— M3 bR U BUAMIE R B (default
constructor), JFLIBMTERE LW N ERAME— %, BRIABSHAE:

Point p2(7.2,4.9); // constructs an object for the point (7.2,4.9)
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BT ERNDNESHMAFEINE, BT DR XA S

Point pl(7.2); // constructs an object for the point (7.2,0.0)
Point p0; // constructs an object for the point (0.0,0.0)
MR & X Bt TR FBOA MG K5, W F .

pl = Point(7.2); // constructs an object for the point (7.2,0.0)

FBoMEREREHERE (copy constructor). HETHENE X ZK— B4

REHER, BaMXAHERL

B R ER BRI R B (destructor) . Xt RABH/E AN, BisasiAAE.
FIIA R MR ERNIREIEE A (assignment operator), A UIF:

p0 = pl;

BHAMRE N R AEE ) B8R (accessor function). BT VR IEIEEVS [ X 2 1)

protected 3%, WIF Frs:

double xl1 = pl.x(); // assigns the value of pl. x to x1
BJE — MR BEOR Bl —MEN R AR S, TR PR
string sl = pl.toString(): // initializes sl to "(7.2,0.0)"

FERA R AR toString OB EURA MK (FE Java PIXZ BFI5ERAD .
FE: ERERBRBRE X0 yOM toStringO KRB T const XY WRBKHIE

ATEESENGEZIMN R APRE, BARENFRAE 2R Hl 2 —F R “BiE
Pegie” SElc. EIXFEA, 7 RATCIRER B mES BN ER), EREIETERIEAE

BR B P S Ik BE SO SOR S RO ARAS
1 CHHP, R X MR HIRERE. il ECHIBU Iz A 75 B 620 B DU T B3k
X (const X&) ; // copy constructor
~X(): // destructor
X& operator=(const X&):; // assignment operator

WMREAARE X BAFHENBBOAERE, RIEHGHHRAREN]

~53.2 FTF Point 289X IEZNIEF

TR TR 3.1 55 X Point 8 18] B IR IK S 2 5

int main ()
{ Point pO0; // invokes default constructor
cout << "p0 = " << pO0.toString() << "\n";

Point pl(5,-2); // invokes default constructor
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cout << "pl = " << pl.toString() << "\n";

Point p2=pl; // invokes copy constructor
cout << "p2 = " << p2.toString() << "\n";

p0 = pl; // invokes assignment operator
cout << "p0 = " << pO0.toString() << "\n";

cout << "p0.x() = " << p0.x() << "\n";

cout << "pO.y() = " << pO.y() << "\n";

}
Hig s

;=461 3.3 Point 28932
THERERF 3.1 55 KIS LI

Point::Point (double x, double y) : =x(x), _y(y) { }
Point::Point (const Point& p) : x(p. x), y(p- v) { }
Point::~Point () { }
Point& Point::operator=(const Pointé& p)
{ x=p. %
Yy =Pp.-_V:
return *this;
}
double Point::x() const { return x; }
double Point::y() const { return vy; }
string Point::toString() const
{ ostringstream output;
output << "(" << x << "," << _y << M";
return output.str();

}

P e BT M B B E AR ER . RS REEL BTN MELTIR
(initialization list) SRPATEAIRILTAE. B, FHECKHAEER T EHIE R E MBI LTIR:

Point::Point (const Point& p) : _x(p._x), _y(p-_y) { }

XA XM T
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Point::Point (const Pointé& p)
{ x=p. %
_Y = p._YV:

}

ER: BNMEAERAEREFOEAILTHAR. SHE R EREEEAFZ R E
BXHETHEAREN S )G B e E.

REWERE T LRAHHLIIR.

HEER: ESHRMEIREER D TIARESIPEH K.

toString() PR I A FF B3 (string stream) >R BRHHIH . X2 ostringstream ZSFI )
44 output KX % . FAHZRFELUTES

#include <sstream> // defines the ostringstream class

EiEEHIEEAT<<ULE cout Jxt S R 77 sIBH A7 A ostringstream XY B o JiLxd
SR RE: BRI REA N ERX ERF S, WLURA steQB R BRET EE, WF Frs:

return output.str();

3.2 Zfl. BRNFESH0 this F5 &t

T HEEIE

Point pl(5,-2);

BIE—4 4 pl 1) Point W5, IR AR R RWITHAA 5.0 F1-2.0. BATTUFER MR
BIMX %, WFFR.

P «[5.0]
_v[-2.0]

Point

Wit X % I FERR A SEB4Y (instantiation), 752X HR RS (instance). X

% pl J& Point 28/ 5L 5],
FELUME -
cout << "pl = " << pl.toString() << "\n";

FIE3 pl.toString() 1 toStringVpAEL. 1EXN2ER R AR, ©LIigh e B H KL H)
Lo XA E B pl. WAL EARERXES (implicit argument) .
X% pl 2V pl.toStringOHIEXES . 7 FHKERS:

output << T << X << "L oL Y << mn;



64

KRG F RS S IMMBE (CH+ETHD

AR x My EREXESHEE. B, EXNrplP, <&l x, HERS.0.

FEAEIRE R B, KRBT this AT THALENES. ZE this B2 RRKHR
ASEFIRTRER. B, *this BERRREXESHGIH. ERNBERES CEREREIER

REEGIRIGI R T LFHKD BJRIREIT| A *this. XERH ARG T HIXFE B EEBUA:

p4 = p3 = p2 = pl = Point(2.9,6.1);

RHXEHAREEEARRE—MERSIERAEZHTIH, ERERERETHT

—XiAMKERES.

AUHZMEAFERELE SRR . BRI RERNED, ZIRPURRK
SEUER AR —ADIHH, WFEFR. ERXMERT, MU RFREX=

33 wmEEERHEZERIERF

ARGy BA. BF. EI.

AT HRBAERMREN, AR OSSO R B Sk 30 (header file) Y,
WTREFTR. ER, SO K4S e k3K AR Point.h:

test_Point.cpp

<iostreams>
#include <sstreams>
uging namespace std;

#include

class Point

{7/ ...
// class interface
/7.

i

int main()
// éiient program
/7

H

Point::Point (double x, double vy} : _x(x), _y(y) {}
/o
// class implementation
/7

¥include "Point.h"

ERIBEALASE AR Z PRI A

test_Point.cpp

Point.h

#include "Point.h" -}

#include <iostreams
#include <sstreams
using namespace std;

class Point

{

a

/1o

// class interface
/..

bi

A
// class implementation
AR

Point::Point (double x, double y} : _:
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9% ¥ 2% % 7F #include "Pointh" $8 4 I AL B . Pointh XHMTZE AN EHEA
test Point.cpp 3CAFH . JER: 7E test Point.cpp XHHPAFEHIHANESF using EH],
BR 4K A Point.h SCH-4E AN AT,

ERE X SHERESRIFRMAE: RERMREE K. K5 R FERF
ARFG 5158 FH e ) B M 1 AR PR B SR B T

FWAEREXHE=FFRXEECRLZIBAERM S . EFEPHRTX—.
XE, Point KOS T K3 Pointh H1 (“h” RFE “LX4F (header)”), EHISLIELAL
F Point.cpp XHFH . XAFELHK “fFEE#”.

Point.h
#include <iostreams
using namespace std;
test_Point.cpp
class Point
#include "Point.h" -} {7/ ...
. . // class interface
int main() /...
{ /7 ... }s
// client program
/]
}
Point.cpp

r#include "Point.h"
#include <sstreams>

Point::Point (double x, double y) : _x(x), _y(y) { }
//

// class implementation

/o

B DA MR R SL IS, FF HAT DABAR 2 ORWTEER)) SRS 5k 04—
e, MW EIRERERE . Z AR, TR R R RCAR MR ED
15 BUA R KB B B 2% - R PP 1 SE Br LA RS .

HER: B .opp XEE LA TE#include Pointh K304, B, MSRiEZRAE D,
EMHRERESEN T T EFRRZ MR BER T R:

test Point.cpp Point.cpp

#include <iostream»> #include <iostream>
using namespace std; #include <sstreams>

using namespace std;
class Point

- class Point
// class interface {//

/.. // class interface

Vi /o
b

int main()
{7/ ... Point: :Point (double x, double v) : _x(x), _v(y) { }

// client program /...
| /] .. // clageg implementation

/.

A AT RETEIR AR B SORAERE X B G W, TIARIEEIMIT. TR EIER
T~

3.4 EETABERLEXLA
RREZEN. BERERF, BEENTI=Nss+ a4 E:
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$#include <iostream>
#include <sstream> // defines the ostringstream class
using namespace std;

class Point

{ public:
Point (double %=0.0, double y=0.0) : =x(x), y(y) { }
Point (const Pointé& p) : x(p. x), y(p- y) {}

~Point() { }
Point& operator=(const Pointé& p)
{ x=p. %
Yy =PpP-_Vi
return *this;
}
double x() const { return x; }
double y() const { return y; }
string toString() const
{ ostringstream output;
output << "(" << x << "," << _y << M";
return output.str();
}
protected:
double x, y:
}i

int main ()

{ Point pO0; // invokes default constructor
cout << "p0 = " << pO0.toString() << "\n";
Point pl(5,-2); // invokes default constructor

cout << "pl

" << pl.toString() << "\n";
Point p2=pl; // invokes copy constructor
cout << "p2 = << p2.toString() << "\n";

p0 = pl; // invokes assignment operator
cout << "p0 = " << pO0.toString() << "\n";

cout << "p0.x() = " << p0.x() << "\n";

cout << "pO.y() = " << pO.y() << "\n";

}

B, X7 LLRTR ) P B AR R 2
S B — A REFP AR SSEEH) B ARRERE, BORB) 3.4 FAREERAEIL
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AR B XA — R R ATHRK  “BRSEHE 57 ep B8RRI H 8 P LARTR R Bl s =4 8
ME) SRR IS KR BB R U)o

LHIERE SO AR LSt i, ERENX “B3” frtifndef 154 A 2 —M RIFK
Bt SE B, W R

#ifndef POINT H

#define POINT H

// ase B

// class definition

// aee
#endif // POINT H

AR RAE— MR S KBTI TRE XML, RESEASZRE
MEE (EEKNZRATIREIR). THRES:
#ifndef POINT H

EIRMFESRWRECLEX TS POINT H, BiZMEZITS F—KHIK#endif 154 Z A K
ARG, FHERES:

#define POINT H

EXT RS B, RFESAEE VBTSN “EREH" I, EXE X POINT_H
75, DURERMEHBEIE, miFEaSE048 208 E raka g s,

LG (€ Hi#tifndef $§4BAERN, TS H THT Point JERHIAWSNFERF K HE
[

test_Point.cpp Point.h

#include "Point.h" #ifndef POINT H
#define POINT H
int main()

{77 ... #include <iostreams
// client program using namespace std;
/7

} class Point

{77 ...
// class interface

/7 ...
i

#endif //POINT_H

Point . cpp

#include "Point.h"
#include <sstream>
using namespace std;

Point::Point (double x, double y) : _x(x}, _vy(y) {}
/..
// class implementation

/.
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34 kK Tt & #

KA ETERE (friend function) FHIEFR KE, HER LI HZKHK) protected (FI
private) . HH friend REEFALTHRE. DREFRAFLERALSTR BN,
EE A TTRECRRE R k. ERMEHIEEAERE WK R
~f5]3.5 Point X E KA HIZHET

class Point

{ friend ostream& operator<<(ostream&, const Pointé);
public:
Point (double=0.0, double=0.0) ; // default constructor
Point (const Pointé&); // copy constructor
Point& operator=(const Point&); // assignment operator

double x() const;
double y() const;
string toString() const;
protected:
double x, y:
}i
ostream& operator<<(ostream& ostr, const Point& point)
{ return ostr << point.toString():;

}
A FEABUSN R, 27 AT CURN XA H Y Point X% -

cout << "p0=" <K<K p0 << ", pl=" <K pl <K ", and p2=" << p2 << "\n";

AT

po:(olo)l p1=(110)l and p2=(51_2)

X AL SRATEH int A1 string A0 R §9 75 R HH Point 4 .
3.5 Line 2

T B T HERIRERSE R )LFE TR EZLKE.
7f03.6 Line Za9#EN0

class Line
{ public:
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Line (double=1.0,double=1.0); // two-intercept form of a line
Line (const Pointé&, double=0.0); // point-slope form of a line
Line(const Pointé&, const Point&); // two-point form of a line
Line (double, double, double) ; // general form of a line
Line(const Line&); // copy constructor

~Line () ; // destructor

Line& operator=(const Line&); // assignment operator

double xCoef () const;
double yCoef () const;
double cTerm() const;
string toString() const;
protected:
double a, b, c; // coefficients in general form: ax+by+c=0

}i:

RARAE 5 M REL HAPAMMEMT Point K.
F—MHERECRBIIE R EL, W DR XA E

Line linel; // x+y=1
Line line2(7); // x + Ty =17
Line 1line3(7,5); // 5% + 7y = 35

AFEMIERE N ESRRELBNMERIE. Bk line3 BH x 87, 0)f y
REE(O, 5), BRHFFER 7x + 5y =35. BRIAKAREE R (1, 0)F(0, 1).
FoMERBEAELN AR RES, TUE THXEFRE:

Line line4 (Point(1,6),-2); // 2x +y =8

XA TR A, 6t HBFR A2 WEL, ERTEE 2x+y=8.
BEMEREENELRRRAES, TR T RS E:

Line line5(Point(1l,6),Point(-1,5)); // x - 2y = -11

REHEEE AN, 6)IFHARN 12 EL, BRHFERE x—2y=—11.

FIME R ELY 3 NS e E A R 4x+By+C=0. ITLME M HIX
FEAE:

Line line6(2,3,6); // 2x + 3y = -6

KRG ER AR 2x+3y+6=0 WELK.

RABF=ZANViRIZEREL: xCoef()s yCoef)F cTerm(), ENIAHHFZAEIEL A a.
b c.

HEE, BTFXMEOMAT Point 28, FMMNZAECRTHKEM N4





