O Lewolf(]
N pOooo

ooooo

13

C++

C++ C++

1.1
hj ect

“ ” “ LI ”
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1.2

LI

LI

” i ”
LI T} ”
”
“ ”
”

Ct+
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1.3
C++ 13 O ass ”
C i nt
i,j float x,y; [ ] X,y
i nt fl oat
CH+
2C++
C++ Bj arne Stroustrup
C C++
C++ C++
C++
C++
C++
2.1 Class
C++

struct Point
{
int X
int Y,

C++

fl oat
iy
13 Cl
++
. CPP Pl us
C C++
C++ C
Cl ass C++

X,y



class Line

{
private: I Private

i nt Col or; /1l
publ i c: /1 Public

Poi nt Start Poi nt; /1

Poi nt EndPoi nt ; /1

void Show( void ); I

void Hde( void); I

void ChangeCol or ( int NewCol or ); 11
H
R R P
voi d Line:: Show()
{

/1
H
R R P
voi d Line:: Hi de()
{
11

H
R R P
voi d Line:: ChangeCol or ( int NewCol or)
{

H de(); /1

Col or = NewCol or; Il

/1

Show() ; I

H
1.2 : K struct C

“ " class private public
friend protected virtual this C++

2.1.1 class

cl ass C struct st ruct
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cl ass

cl ass

{

private:

[
[

pr ot ect ed:

[

[
public:
[
[
b

[]

private

constructor

cl ass
Li ne

Li ne

private protected public

protected public
voi d
{3 011
 —— " destructor
2.1
4 C++
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new delete C++

2.1.2 private protected

private protected public

private

pr ot ect ed
pr ot ect ed
public
public
public

private protected public

C++

Li ne
Li ne

cl ass NewLine : public Line

{

private:

11

NewLi ne

NewLi ne

Li ne

C++
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public:
int LineStyle; I Li neStyl e
int Linew dth; /1 Li newi dt h
void Show(); I Show()
void Hde(); /1 H de()

void NewLine( Point StartP, Point EndP, int Style, int Wdth );

/1 NewLi ne

void ~NewLine( void ); / / NewLi ne
h
e
voi d NewLi ne:: NewLine(Point StartP, Point EndP, int Style, int Wdth)

Line( StartP, EndP) 11

{

LineStyle = Style;

Li newi dt h = Wdt h;

Show() ;
}
R R LT

voi d NewLi ne: : Show()

voi d Newli ne: : Hi de()

voi d NewLi ne: : ~NewLi ne()

LineStyle Linewidth

Show() Hide() Li ne
NewLi ne Show() Hide()
Li ne Show() Hide() NewLi ne NewLi ne
Show() Hide()
C++
NewLi ne Li ne cl ass Newli ne

“  public Line” NewLi ne Li ne private
pr ot ect ed

s public
. protected public prot ect ed
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private

A B
FuncA B

private protected public

Show() H de()

new

C++ Bui | der

pr ot ect ed private
Sprivate
2.1.3 friend
friend
A B A B
B
B C A C
class A 11
{
}
e R T T
class B
{
friend class A 11
friend void FuncA(); 11
}
C++
C++
friend
2.1.4 virtual
C++

Li ne NewLi ne
NewLi ne

Linel = new NewLine( StartP, EndP, Style, Wdth );
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Li nel- >Show();
C++

vi rt ual

2.15 this

C++

this

this

class A
{
int X
int Y;
int SunXY(void )
{

return X + Y,

A AL

Ar A2,

Al = new A();

A2 = new A();

int SumA;

SumA = Al->SunXY(); I
SumA = A2- >SunXY() ; I

SunkY()
this
Al A2- >SumXY() this
Al->X  Al->Y A2- >SunXY()
this

Al
A2

(X+Y),

this

XY
XY
(this->X + this->Y)

Al- >SunXY() this
A2 Al- >SunXY()
A2->X  A2->Y
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this this
C++ Bui lder VCL (Parent)
TButton TI nage (Parent)

Formil: : Creat Button()

{
Tbutton * Button = new Tbutton( NULL ); I But t on
Button->Parent = this; /1 Button Parent For ml
}; /1l But t on For mlL
2.2
C++
C++ (::
Li ne Show
Li ne: : Show - Li ne
Show

2.3 new delete

new delete C++

C

malloc free C++
mal | oc C
voi d
C++ mal | oc
C++ new delete
new new Li ne
Li nel = new Li ne( );
new Li nel
Li ne
new

int* [P = newint(0)
13 O”
new 10 10
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float* fPrt = new float[10][ 10];

CH+

new
del ete
del ete
new
del et e Li nel; I/
delete | P; /1
delete [] fPrt; 11
new del ete
del ete C++
Form
del ete
del et e
24 &
C
C
&
int i;
int & =1i;

bool Exchange(int &X, int &Y)
{

int Tenp;

Temp = X

X=Y

Y = Tenp;

del et e
new
C++ Bui | der
Creat Form new

/1l i
/1 y i
/1 XY
/1l XY
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return true;

}s

int i, j;

bool Ret;

Ret = Exchage(i, j);

Cc

bool Exchange(int *X, int *Y)
{

int Tenp;

Tenp = *X;

*X = *Y

*Y = Tenp;

return true;

int i, j;
bool Ret;
Ret = Exchage( &, & );

int *p = & ;

Ret = Exchage( & , & );

I J
“ g
int i;
int & =i;
y
int &

bool Exchange(int &X, int &Y);

11
Il XY

Il

C& C++

Exchage

XY
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Exchage
& &Y X Y

int i, j;
bool Ret;
Ret Exchage( &, & );

Ret

Exchage( i, | );

static

2.5 inline

inline C++

#defi ne SQUARE( X)) X* X
SQUARE (3 + 2);

3+2*3+2
Ct+

i nline double Square( double X );

Ct+

2.6 const

C++ const

Exchange
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const
const C
const
int i;
int * const ip = &;
const int *ip = & ;
int * const
ip
*Ip =8
ip const int *
ip
“ip ip
*Iip = 8
ip=6&;
const int * const ip const
ip, ip const int *ip const i nt
ip “ const int” *ip
const
C++
Ct+ Ansi Ct++
3C++
C++ cl ass

cl ass



#i ncl ude <graphi cs. h>
#i ncl ude <string. h>
#i ncl ude <coni o. h>
#incl ude <stdlib. h>

e
struct square
{ /1
int x, vy; I/
int length; I
b
T T TP
struct circles /1
{
int x,y; I
int |ength; I
H
R e T
int sarea(int |ength) I
{
return | ength*l engt h;
}
R e T
float carea(int length) //
{
return 3.1416*| engt h*| engt h/ 4;
}
R e T

voi d sshow(int x,int y,int |ength)
{ Il z,y , length
rectangl e(x-1ength/2,y-1ength/2, x+l engt h/ 2, y+l engt h/ 2);
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void cshow(int x,int y,int |ength)
{ Il X,y , length
circle(x,y,length/2);

char *str, *sli;

square s; I S
circles c; I/ c
s.x = 200; /1

s.y = 200;

s.length = 100;

c.x = 200; /1

c.y = 200;

c.length = 70;

int gdriver = DETECT, gnode;

i ni tgraph(&gdriver, &node, ". . \\bgi "); 11
setcolor( 4);

sshow(s. x,s.y,s.length); /1

setcol or (14);

cshow(c. x,c.y,c.length); I
itoa(sarea(s.length),str,10); // , str
sl = "square area:";

strcat (s1,str); I/

out t ext xy( 20, 400, s1); 11

gevt (carea(c.length), 10,str); // ,
sl ="circle area ";

strcat (sl,str);

out t ext xy( 20, 440, s1); I/

getch();

cl osegraph(); /1

return 1;

x y length

str
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sshow(s.x s.y c.length)

s. length c. length

cl ass square
{ 1/
private:
int x, vy;
int |ength;
publi c:
square(int vx,int vy,int vlength);
int area();
voi d show();

class circles /1
{
private:
int x, vy;
int |ength;
public:
circles(int vx,int vy,int vlength);
float area();
voi d show();

square: :square(int vx,int vy,int vlength)
{ 1/

X = VX;

y = Vy;

l ength = vl ength;
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length/2,x + length/2,y + length/2 );

}
N LR LR R LT e
circles::circles(int vx,int vy,int vlength)
{ 1 :

X = VX;

y = Vy;

I ength = vl engt h;
}
e
int square::area()
{ 1

return | ength*l ength
}
e
float circles::area()
{ 1

return 3.1416*| engt h*| engt h/ 4;
}
void circles::show() I
{

circle(x,y,length/2);
}
voi d square::show()
{

rectangle( x - length/2,y -
} /1
mai n()
{

char *strl, *sl, *str2, *s2
square s(200, 200, 100); I
circles c¢(200, 200, 70); I
int gdriver = DETECT, gnode;
i nitgraph(&gdriver, &node, "
setcol or (4);

s. show() ; I
set col or (14);
c. show(); I

setcol or (5);

. \\bgi");
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gevt(s.area(), 10,strl);
sl = "square area:"
gevt (c. area(), 10, str2)
s2 ="circle area:";
strcat(sl,strl)

strcat (s2,str2)
out t ext xy( 20, 400, s1);

out t ext xy( 20, 440, s2);

getch();
cl osegraph();

return 1;

3.2

friend

321

/1
/1

C++

C++

strl

Ct+
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friend

cl ass point

{
private:

int x,y;
public

point(int, int);

friend void print();

friend G herd ass:: QherFun();
}

void print() poi nt
poi nt Xy QO herd ass O her Fun
print
322
AddXyY TFriend TFi rst Cl ass

#i ncl ude "conio. h"
#i ncl ude "iostream h"

class TFirstd ass;

int _ fastcall AddXY(TFirstdass &0 s);

class TFriend

{
public:

int _ fastcall Miltip(TFirstdass &1 s);
H

class TFirstd ass

{

private:

int x;
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int vy;
public:
__fastcall TRirstOass(int Ok, int Oy);
friend int _ fastcall AddXY(TFirstd ass &1 s);

friend class TFriend;

}s
int main(int argc, char* argv[])
{
TFirstd ass Deno(5, 6);
TFri end Fr nd;
cout<<"TFirstd ass Object Deno, X =5, Y = 6\n";
cout<<"This is Use Friend Function AddXY \n";
cout <<"The Sum of Deno.x &Deno.y I|s: "<<AddXY(Deno);
cout<<"\n\n";
getch();
cout<<"This Is Use TFirend O ass's Menber Fuction Miltip\n";
cout<<"The Meyilp of Denp.x & Denp.y |s: "<<Frnd. Miltip(Deno);
getch();
return O;
}
__fastcall TRirstdass::TFirstCOass(int O, int Oy)
{
X = X;
y = O,
}
int _ fastcall AddXY(TFirstd ass &0 s)
{
return ds.x + ds.y;
}
int _ fastcall TFriend::Miltip(TFirstd ass &0 s)
{
return ds.x * ds.y;
}

TFirstdass bject Demb, X =5, Y =26
This is Use Friend Function AddXY
The Sum of Denp.x &Deno.y Is: 11



This Is Use TFirend d ass's Menber Fuction Miltip
The Meyilp of Deno.x & Deno.y Is: 30
TFirstC ass
Xy TFri end TFi rstCl ass
TFirstdass::x TFirstdass::y

4 C++

Ct+

4.1

2.1
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41.1

Fr anmeWr ks

class String

{
int Length;
char *Data;
public
String();
~String();

int GetLength();
char *Get Contents();
int SetContents(int DatalLength char *TheData);
int SetContents(char *TheData); //
11
class EditString
{
int Length;
int Position
char *Dat a;
public
EditString();
~EditString();
int GetLength();
int GetPosition();



voi d SetPosition(int ThePosition);

char *Get Contents();

int SetContents(int DataLength char *TheData);
int SetContents(char *TheData);

int Insert(char *TheText,int Pos);

int Replace(char *Sour, char *Dest);

int Delete(int Pos,int Count);

H
EditString String
4.1.2
C++
|
|
|
class x
{
/...
h
class y : x
{
...
H
y X X y

String EditString

class String

{
/1String

}s
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class EditString : String /1 EditString
{
int Position;
public
EditString();
~Edit String();
int GetPosition();
voi d SetPosition(int ThePosition);
int Insert(char *TheText,int Pos);
int Replace(char *Sour,char *Dest);
int Delete(int Pos,int Count);

s
EditString
class Vehicle
{
int Weels; I
float Weight; /1l
public:
void Init(int TheWeels,float TheWight);
int GetWeels(); I
float GetWight(); /1
3
Car
Car Vehi cl e

class Car : Vehicle

{
int Person; I
public
void Init(int TheWheels float TheWi ght
11
int GetPerson(); /1
b

String

Il

Vehi cl e

i nt ThePer son

Truck Vehi cl e
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Truck Vehi cl e

class Truck : Vehicle

{
float CarryWight;
public
void Init(int TheWeels, fl oat TheWi ght, float TheCarry);
float GetCarryWeight();
H
4.1.3
C++
prot ect ed prot ect ed
private public
C++ public private
pr ot ect ed
[ |
[ |
[ |
public private prot ected

cl ass Base

{
}
class Driv : public Base
{
}
Driv  Base
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| class base

public private

I\/% ~

I
I
Y
class Drivl:private base

public private

I\/4 AN

class Driv2:protected Drivl
‘J“E private
7 ~

I
I
Y
class Driv3:public Driv2

public private

2.2
2.2 Base Drivl Driv2 Driv3



Drivl Base Drivl Base
Base Base Drivl
Drivl
Driv2 Drivl Driv2 Drivl
Drivl Base Drivl
Driv2 Driv2
Driv3 Driv2 Driv3 Driv2
Drivl Driv2 Drivl
Driv3 Driv3
Driv2 Drivl Driv2
Base Driv3
414
C++
1
C++
[ ]
[ ]

Drivl

Base

Driv3

Base
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cl ass Base /1

int Second);//

int Second,int Qher);

Driv::Driv(int First,int Second,int Qher) : Base(First, Second)

{

/1
public

Base(int First

I
}
N T
class Driv Base
{

I
public

Driv(int First,

I
}
N e
{ I

I
}
(
( )

bj ect Pascal

)”
( ) ( )
bj ect Pascal C++ Builder VCL
C++ Bui l der VCL Ansi  C++
)
) «( )
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Dat a
X a Dat a b a
Dat a c b

#i ncl ude <i ostream h>

cl ass Data I dat a
{

int x ;
public

Data(int x) {data::x = x;} /1

cout<<"class Data \n";
H
e T
class a I a
{

Dat a di; /1dl dat a a
publi c:

a(int x) : di(x) I

{

cout<<"class a \n";

}
H
e T
class b public a I b a
{

Dat a d2; /1d2 data b
publi c:

b(int x) : a(x), d2(x) I

{

cout <<"cl ass b\n";

}
}
e T
class ¢ : public I c b
{
public:

c(int x) b(x) 11 b

{



cout <<"class c\n";

}
}
N
mai n()
{
c obj ect(5) /1
return 1;
}
class Data
class a
class Data
class b
class c
( )
4.2
42.1
B A
class A {// }
class B: A {// };
class C: A {// };
class D: A {/I };
class E: B {// };
class F: B {// };
class G: D {// };
class H: F {// };

c obj ect 5

2.3



2.3
C++

(bj ect Pascal C++ Bui | der
VCL

4.2.2

C++

class c: a, b

11

class ¢ : public a,b /lc a b
/1

s

class ¢ : a, public b /lc a b
/1

class ¢ : public a, public b //c a b

11
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4.2.3

cl ass W ndow /1

{
/1
publi c:
Wndow(int Top int Left int Bottom int Right)
~W ndow() ;
h
R R LT
class Scrol | bar /1
{
/1
public:
Scrol 1bar(int Top int Left int Bottom int R ght);
~Scrol | bar ();
b
e LT P TP

class Scrol |l barwWnd : Wndow, Scrol | bar
{
/1
public:
Scrol | baf Wnd(int Top int Left int
~Scrol | barWnd();

Scrol | barWnd: : Scrol | bar Wnd(i nt Top,
W ndow Top Left, Bottom Ri

11

Bottom int R ght);

int Left,
ght)l

int Bottom

Scrol | bar (Top, Right-20, Bottom Right ) Il

11

int Right)
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Scrol | bar

#i ncl ude <i ostream h>
#i ncl ude <coni o. h>

R R P
class x
{

11
public:

Xx() {cout<<"the constructor of class x! \n";}

~x() {cout<<"the destructor of class x! \n";}

/1
h
e e R LT T
class y
{

/1
public:

y() {cout<<"the constructor of class y! \n";}

~y() {cout<<"the destructor of class y! \n";}

11
H
e e
class z public x,public y
{

11

public:

z() {cout<<"the constructor of class z! \n";}
~z() {cout<<"the destructor of class z! \n";}

11

W ndow



nmai n()
{
z obj;
return 1;
getch();
}
the constructor of class x! /11X
the constructor of class y! Iy
the constructor of class z! /lz
the destructor of class z! /lz
the destructor of class y! Iy
the destructor oj class x! [1x
z X y L
X y z
Mircle
poi nt 2.4
Point Point
Y \
Circle Gmessage
Mcircle
2.4

#i ncl ude <graphi cs. h>
#i ncl ude <string. h>

#i ncl ude <coni o. h>



cl ass point I
{
pr ot ect ed:
int x,vy; [Ix y point
public:
point(int initx,int inity);
/...
b
R R LR T T
class circles : point 11 poi nt
{
int radius;
public:
circles(int x,int y,int radius);
voi d show();
/...
H
e e
cl ass gnessage : point I
{
char * msg;
int font;
int field;
public:
gmessage(int nx, int ny, int nmsgfont, int fleldsize, char * text);
voi d show();
/...
b
R R LR R T
class ntircle : circles, gnessage I
{
publi c:
ncircle(int nmrx,int nry,int nrradius,int font,char * nsg);
voi d show();
/...
b
R R P

point::point(int initx, int inity)
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{
X = initx;
y =inity;
}
N e P
circles::circles(int x,int y,int radius) : point(x,y)
{
circles::radius = radi us;
}
N e P
void circles::show)
{
circle(x,y,radius);
}
N e P
gnessage: : gnessage(int nx,int ny,int nsgfont, int fieldsize,char * text)
poi nt (nx, ny)
{
font = nmegfont;
field = fieldsize;
nsg = text;
}
N e
voi d gnessage: : show()
{
int size = field/ (8 * _fstrlen(msg));
settextjustify( CENTER_TEXT, CENTER_TEXT) ; I
settextstyle(font, HORI Z DI R, si ze); /1
outtext xy(x,y, nsg); I
}
e

ncircle::ncircle(int nrx, int nry, int nrradius, int font, char * mnsgQ)
:circles(nrx, nry, nrradius),

gmessage(nrx, nry, font,2 * nrradius, nsg)

voi d ntircle::show()

{
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circles::show();
grmessage: : show() ;

}s
R R LT T
mai n()
{
int gdriver = DETECT, gnode;
i ni tgraph(&gdriver, &node, "..\\bgi");
setcol or(12);
ncircl e 1 a(250, 250, 225, GOTHI C_FONT, "uni verserr");
I a. show() ;
getch();
cl osegraph();
return 1 ;
}
NP ISErT
2.5
2.5 C++
W ndows W ndows 2000
424

C++



#i ncl ude <i ostream h>

class x
{
prot ect ed:
int a;
public:
x() {a =10}

class x1 : public x
{
public:

x1()

{

cout <<a<<"\n"

class x2 : public x
{
public:

x2()

{

cout <<a<<"\n";

{

public:
y()
{

cout <<a<<"\n"; /1 xl::a x2::a
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mai n()
{
y obj;
return 1;
}
a
x1 X2 X
y
y
2.7
2
X X
Y \ 4
X1 )V
Y
2.6
(
X1 x2
class x1 : virtual public x

{

x1

y
X2
x1l x2 X y
x1 X2
2.6
y
X
X1 X2
Y
2.7
vi rtual



/1

s
[ = e e e e e e e
class x2 : virtual public x
{
/1
s
y
class port{ 1}
class region { }
class nenu{ } —
w ndow tool s

class window : public port, public region

/1
s
R R T
class tools : public port public nmenu
{

/1
s

class appwi nd : public window, public tools

{
...

appw nd
2.8



port tools wi ndow

Tool Window

Tl

T2

T3

T4

2.8

class window : virtual public port, public region

/1

class tools : virtual public port, public nenu

{
11

2.9

Window

T1

T2

T3

T4

2.9

class b



/1
H
R
class x : virtual public b Ilb x
{

/1
H
R
class y : virtual public b Ilb 'y
{

/1
H
R
class z public b [Ib z
{

/1
H
R
class aa : public x, public y, public z
{

/1
H

aa aa
Xy z
2.10

2.10
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[
[
5C++
C
51
i plus()

dpl us()

C++

CH+

CH+
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fplus()
cpl us()

pl us

pl us

#i ncl ude <string. h>
#i ncl ude <i ostream h>
int plus(int x,int vy)

{

return x + vy,

float plus(float x,float y)

{

return x + vy,

doubl e pl us(doubl e x, doubl e vy)
{

return x + vy,

char * plus(char *x, char *y)
{ 1
return strcat(x vy)

voi d main()

{
int i =12 j = 345;
float x1 =1.2 yl1 = 4.5
double x2 = 24.5 y2 = 635.4

C++

11
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char * strl= "C++ " [ *str2="Buil der"
cout<<plus(i j)<< "\n";
cout <<plus(xl yl)<< "\n"

cout <<plus(x2 y2)<< "\n

cout <<plus(strl str2)<< "\n";

}
mai n() pl us
plus(i ) P
int plus(int
int) plus(strl str2) strl str2
char *plus(char * char *)
511

0
#i ncl ude <stdlib. h>
class Tiner /1
{
int Seconds;
public:
Timer(); I
Tiner(char * t);
Tiner(int t);
Timer(int int);
int GetTiner() I seconds
/1
h
e e R LT T

Ti mer:: Tiner() 11 seconds O



59

{
Seconds = 0;
}
R
Timer::Timer(int t) I
{
Seconds = t;
}
R
Timer::Timer(char * t) I
{
Seconds = atoi (t);
}
R
Timer::Timer(int mn int sec) I
{
Seconds = mi n*60 + sec;
}
R
int Tiner:: GetTiner() I seconds
{
return Seconds;
}
R
mai n()
{
Timer tl,t2("123"),t3(23),t4(2,34)
cout<<"object tl: "<<tl.GetTinmer() <<"\n";
cout<<"object t2: "<<t2.GetTiner() <<"\n";
cout<<"object t3: "<<t3.CetTinmer() <<"\n";
cout<<"object t4: "<<t4.CGetTinmer() <<"\n";
return 1
}
mai n() t1
Timer::Timer();t2
t2 Timer::Timer(char *) t3

t3 Timer:: Timer(int)
t4

t4



Timer::Tiner(int int)

512

year nmonth day

#i ncl ude <stdlib. h>
#i ncl ude <i ostream h>

#i ncl ude <string. h>

R R P
class Date 11
{

int Year;

int Month;

int Day;
public:

Date() {Year = 0; Month = 0; Day = o;};

Date(int int int);

Dat e(char *);

voi d Get Date(char *)

void GetDate(int *,int *,int *);
H
e T
Date::Date(int yy int mm int dd) //
{

Year =vyy,

Month = mm

Day = dd;
}
R R P
Dat e: : Date(char * str) I
{

char * ss = new char[5]; I

ss[0] = str[0]; /1

ss[1] = str[1];



ss[2] ="'\n";

Month = atoi (ss); I

ss[0] = str[3]; /1 4 5
ss[1] = str[4];

Day = atoi (ss);

ss[0] ="I";

ss[1] ="'9";

ss[2] = str[6]; I 7 8

ss[3] =str[7];

ss[4] ="'\n'

Year = atoi (ss);

del ete ss; I
}
R
void Date:: GetDate(char * str)
{

char * ss = new char[5];

itoa(Month ss 10); //  nonth Sss
i f (Mont h<10)
{
ss[1] = ss[O0]; /1 10
ss[0] ='0";
ss[2] ="'\0';
}
strcpy(str ss); I
itoa(Day ss 10); /1 day ss
strcat(str '/'); /1
i f(day < 10)
{
ss[1] = ss[0]; I 10 0
ss[0] ='0";
ss[2] ='\n";
}
strcat(str ss); /1 ss str
itoa(Year,ss,|0); /1 year Ss
ss[0] ="/";
ss[1] = ss[2];
ss[2] = ss[3]

ss[ 3]

='\0",;
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strcat(str ss); /1
del ete ss; /1
}
e e
void Date::GetDate(int *yy, int *mm int *dd)
{ 11
*yy = Year;
*mm = Mont h
*dd = Day;
}
e e
mai n()
{
int *yy = newint *mm=newint *dd = newint;
char * date = new char[9];
Dat e dal , da2(2002, 12, 27), da3(" 03/ 01/ 96");
da2. Get Date(datt);
da3. GetDate(yy mm dd);
cout <<dat e<<"\n";
cout <<tyy<<" "<<Fmmr<" " <<rdd<<"\n";
del ete yy, nmdd, date
return 1;
}
mai n() dal
da2 Date(int int int) da3
Dat e(char *) da2. Get Dat e(date)
Dat e Get Dat e(char *)
da3. Get Date(yy mm dd) yy nmm dd
GetDate(int * int * int *)
5.1.3
CH+
nmax (
)

#i ncl ude <i ostream h>
#i ncl ude <string. h>
int max(int x,int y) I



return x >y ? X : y;

}
e e
doubl e max(doubl e x, doubl e y) I
{

return x > y? X @ y;
}
e e
char * max(char *x, char*y) /1
{

return strcenp(x,y) > 0? x: vy;
}
e e
mai n()
{

cout <<max(9, 4) <<"\n";

cout <<max(4.5,7.4)<"\n";

cout <<max("w ndows", " M5- Dos") <<"\ n";

return 1;
}

mai n() max(9, 4) 9 4 nmax

int max(int,int);mx(4.5,7.4) 4.5 7.4
max doubl e max(doubl e, doubl e);

max("w ndows", " M5 Dos") max

char *max(char *,char *)
5.2

C++

C++ C++
C “ogp oo x C++
“ + - * /n
C++
noyn

int x, vy;

y =X +y;



C++

cl ass x
{
public:
int vy;
/1.
}s
e e R
mai n()
{
X a, b; /1
a.y = ay + b.y; 11l
/...
return 1;
}
ay =ay+by
+
C++
+ - *( ) % &
~ | = < > += -=
/= % n= &= [ = << >>
<<= == I = <= >= && || ++
-- [] O new del ete
*( ) ? #
521

>>=
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(1)

type operator ( )
type oper at or

class x

/...

int operator + (X a)

}s
n +|I i nt

(2)

type x::operator ( )
/1

X " +Il

int x::operator + (x a)

{

return a.x + Xx;
}
(3)

mai n()

mai n()
{

x al, bl;

y a2, b2;

al = al + bil; /1
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a2 = a2 + bz /1

/...
}
al = al + bl
+
b2 vy X
" +”
522
CH+
(1)

friend type operator (

this

cl ass point

{

int x, vy;
public:

/...
}

a2

al bl
a2 + b2

friend point operator + (point pl,point p2)

pl  p2
(2)

+n

fri

end

a2
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type operator ( )

poi nt "

poi nt operator + (point pl point p2)

{
poi nt p;
p.Xx = pl.x + p2.x
p.y =ply + p2y
return P;
}
(3)
TOPCl ass B
TOPO ass X y*“ + X Yy
X y“* X Xy

cl ass TOPO ass;
TOPO ass operator* (TOPd ass O sl, TOPO ass O s2);

class TOPO ass

{
public:

int x;

int vy;

TOPd ass operator + (TOPd ass Thed ass);

friend TOPd ass operator*(TOPO ass O sl1, TOPO ass d s2);
b

TOPO ass operator *(TOPd ass O sl, TOPO ass O s2)
{

TOPA ass Resul t;

Result.x = dsl.x * ds2.x;

Result.y = dsl.y * ds2.y;

return Result;

wooxn
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TOPO ass TOPO ass:: operator + (TOPO ass Thed ass)

{
TOPd ass Result;
Result.x = x + Thed ass. X;
Result.y =y + Thed ass.y;
return Result
}
531
C++
1

#i ncl ude <i ostream h>
class classl

{
/1
public
voi d show()
{cout<<"this is the class of classl!\n";
}
class cl ass2
{
/1
public
voi d show()
{ cout<<"this is the class of class2!\n";}
s

mai n()
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{
classl cl, *ptrl; /1 cl assl cl classl ptrl
class2 c2, *Ptr2; /1 cl ass2 c2 class2 ptr2
ptrl = &cl; Il ptrl cl
ptr2 = &c2; /[l ptr2 c2
ptrl->show();
ptr2->show();
return 1;
}

this is the class of classl!
this is the class of class?2!
2

#i ncl ude <i ostream h>
#i ncl ude <string. h>
class String

{
char *Narme;
int Length
public
String(char *Str)
{
Length = strlen(Str)
Name = new char[Length + 1]
strcpy(Nane, Str)
}
voi d show()
{cout <<Name<<"\n" }
H
class de_string : public String
{

int age;
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public
de_string(char *str int age) : String(str)
{
de_string::age = age
}
voi d show()
{
string::show();
cout<<"the age is "<<age<<"\n"
}
H
mai n()
{
string s1(“ Smth” ), *ptrl; I string sl string ptrl
//de_string s2(“ Jean” 20), *ptr2;
I de_string s2 de_string ptr2
ptrl = &s1 /Il ptrl sl
ptrl->show(); I string
ptrl->&s2; /Il ptrl string de_string s2
ptrl->show() I s2 show()
ptr2 = &2 I ptr2 de_string s2
ptr2->show() I de_string show()
return 1;
}
Smth
Jean
Jcan
the age is 20
ptrl s2 (ptrl = &s2)

(ptrl->show())
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cl ass Poi nt

{
pr ot ect ed:
int x vy;
public:
Point(int x int y)
{Point::x = x point::y =vy;}
voi d Show()
{putpixel (x y getcolor());}
void Showl() { cout<<"x = "<<x<<" y = "<<y<<"\n" }
H
class CGrcles : public Point
{
i nt Radi us
public
Grcles(int x int y int radius) : Point(x vy)
{circles::Radius = radius }
voi d Show()
{Qrcle(x,y,radius);}
voi d Show2()
{
Showl ()
cout <<"Radi us = "<<Radi us<<"\n"
}
H
mai n()
{
Poi nt obj 1(100, 100), *ptr; I obj | poi nt
G rcl es obj 2(200, 200, 100); /1 obj 2
ptr = &obj 1; I ptr obj |

int gdrivef = DETECT, gnode;
i ni tgraph(&gdriver, &node,’ ');
set col or (13);

pt r - >Show() I obj | poi nt
ptr = &obj 2 I ptr obj 2
pt r->Show() I obj 2

((Qrcles *)ptr)->Show) /1 obj 2 show()

ptr
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getch()

cl osegraph()

ptr = &obj 1

ptr->Showl()

ptr = &obj 2

((Crcles *)Ptr)->Show2() /1 obj 2
getch()

return 1;

C C++
C++ Buil er
VCL

532

#i ncl ude <i ostream h>
cl ass base

{
public:
voi d who()
{cout<<"this isthe class of base! \n";}
s
class derivel : public base
{
public:
voi d who()
{cout<<"\this is the class of derivel! \n";}
}
cl ass derive2 : public base
{
public:
voi d who()
{cout<<"this is the class of derive2! \n"
3
mai n()
{

base obj 1, *p
derivel obj2

show2()

VCL
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derive2 obj 3;
p = &obj 1; I p base obj |
p->who() ;
p = *obj 2; I p deri vel obj 2
p->who() ;
p = &obj 3; I p derive2 obj 3
p->who() ;
obj 2. who() ;
obj 3. who();
return 1;
}
mai n() obj 1 obj2 obj3
p p
p obj | p- >who() base
who() p obj 2 p- >who() derive
who() p obj 3 p- >who() derive2
who()
this is the class of base!
this is the class of basel
this is the class of base!
this is the class of derivel!
this is the clasl of derive2!
p ( ) p->who()
who()
obj 2. who() obj 3. who()
((deriel *)p)->who() ((derive2 *)p)->who()

who()
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vi rtual

#i ncl ude <i ostream h>
cl ass base
{
/...
public
virtual void who() I

{cout <<"base\n";}

b
class first : public base
{
/...
public:
voi d who() I
{cout<<"the first derivation \n";}
b
cl ass second : public base
{
/...
publi c:
voi d who() I
{ cout<<" the second derivation\n";}
h
nai n()
{

base obj 1, *ptr;

first obj2;

second obj 3;

ptr = &obj 1;

ptr->who(); 11 base who()
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ptr = &obj 2;
ptr->who(); I first who()
ptr = &obj 3;
ptr->who(); I second who()

return 1 ;

base
the first derivation
t he second derivation

void who() vi rtual
first second voi d who()
vi rtual voi d who()
mai n()
p->who()
p->who() p
p
2
[ |
[ |

#i ncl ude <i ostream h>
cl ass base
{
public
virtual void f1()
{cout<<"function of base! \n";}
virtual void f2()
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{cout<<"f2 function of base ! \n";}
virtual void f3()
{cout<<" f3 function of base! \n";}
voi d f4()
{cout<<" f4 function of basel \n";}
h
cl ass derive : public base
{
void f1()
{cout<<" f1 function of derive! \n";}
void f2(int x)
{cout<<"f2 function of derive! \n";}
int £3(); /1
voi d f4()
{cout<< "f4 function of derive! \n";}
h
mai n()
{
base obj1,* ptr;
derive obj 2;
ptr = &obj 1;
ptr->f1();
ptr->f2();
ptr->f3();
ptr = &obj 2;
ptr->f1();
ptr->f2();
ptr->f4();
return 1;

f1() f2() f3()
f1() f2() f2(int x)
f3() voi d i nt
f4() f4()
mai n() ptr
ptr obj 2 ptr->f1()
f1(0) ptr->f2()
f2() ptr->f4()
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f4()

#i ncl ude <i ostream h>
class a

{
public:

virtual void f() /1 f()

{cout<<"class a \n";}

s
class b
{
public:
voi d f() I f(0)
{cout<<"class b \n";}
}
class aa : public a,public b
{
public:
void f()
{cout<<"cl ass aa \n";}
3
mai n()
{

a obj1, *ptrl
b obj 3, *ptr2;

aa obj 3;

ptrl = &obj 1; I
ptri->f(); 1
ptr2 = &ohj 2; I
ptr2->f(); /1
ptrl = &obj 3; I
ptri->f(); Il
ptr2 = &obj 3; /1
ptr2->f(); 1/ b f()
return 1;

ptrl

ptr2

b fO

ptrl
aa
ptr2

fO)

f0)

a

b

a

b

fO)

aa

aa
ptr2
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aa f()
a a f()
b b f()

a aa obj 3 f()

obj 3
class a
class b
cl ass aa
class b

#i ncl ude <i ostream h>
class a
{
public:
virtual void f()

{cout<<"class a \n";}

H
class al : public a
{
public:
void f()
{cout<<"class al\n";}
b
class a2 : public a
{
public:
void f()
{cout<<"class a2 \n";)
}
class aa : public al public a2
{
public:

void f()

{cout<<"class aa \n";}

vi r t ual

aa
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mai n()
{
al *ptrl; /1
a2 *ptr2; I
aa obj ; I/
ptrl = &obj; I
ptrl->f(); I
ptr2 = &obj; I
ptr2->f(); I
return 1;
}
class aa
class aa
f() al
al a2
virtua
class al
cl ass a2
4

#i ncl ude <i ostream h>
cl ass base

{
public

base()

{

a

a2

aa
al

aa
a2

aa

a2

ptrl

ptr2

obj
ptrl
f()
ptr2
f()

fO)
5()

cout <<"t he constfuctor of base\n";

clone() }

virtllal void clone()

{cout <<"the clone function of base\n";}

3
class derive : public base

{
publi c:

derive()

aa

aa

a

a2

obj

obj

f0)

aa



{cout<<"the constructor of derive\n";}
voi d cl one()

{cout<<"the clone function ofderive\n";}

3

mai n()

{
derive obj;
base *ptr = &obj;
ptr->clone();
return 1;

}

the constructor of base

the cl one function of base
the constructof of derive
the clone function of derive

obj
cl one()
derive clone() derive
obj cl one()
cl one() ( )
cl one()
ptr->cl one()
cl one()
C++ Bui | der VCL Ansi  C++
C++ Bui | der
6

C++
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6.1

60
NATO
6.1.1 Parnas
Par nas 1972
Par nas

Par nas

Par nas

Par nas

6.1.2 SASD

1978 E Yourdon L L Constantine

Your don 80
SD
SA SD SP

1979

1968 1969

SASD
TonDeMar co

SA
SP



82

6.1.3

(1) Jackson

1975 M A Jackson
Jackson
(2) VMr ni er
1974 J D Warnier Jackson
V\r ni er Jackson
War ni er
Jackson
6.1.4
PAM PAM Pr obl emAnal ysi s Met hod 80
PAM Your don Jackson
PAD
PAM PAD
NS PDL
6.1.5
ooP oD oA
OMT( Obj ect Model I'i ng Techni que

oMmr PAM
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6.1.6

90

Application Programm ng |Interface

W ndows API

Basi ¢ Borl and
JAVA Beans

W ndows

Li nux

60 70
W ndows API
600
Mecr osof t Vi sual C++ Vi sual
Del phi C++ Buil der |BM Power Bui | der
AP|
Events Driver Program
3G 4G
Li nux Bor | and bj ect Pascal Kyl i x

Del phi
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6.2

14

2.13

2.13

2.14
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(1)

(2)

(3)
C++

6.3

(1)

Your don

Del phi

Your don
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(2)

Your don
Servi ce
OMT
Your don
(3) avrr
Jackson
OoMT oMT
Jackson
omr
(4)
ovr
(5)
ovr
ovr
oMr
ovr 00)

/0

PAM
Jackson PAM
PAM
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C++
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