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Point np7nnn
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Point np7nnn

:0WOINN IRNNN 77N
o x: POINT - REAL
o translate: POINT x REAL x REAL — POINT

NNDAIT? NNI'O7NR
o X(translate(pl,a,b)) = x(pl) + a
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data members D n'y9YI
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npnna v nimnna nimwn o221 C++ nowa o
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.member functions
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POINT oy C++-7Cn

typedef struct POINT C hava
{

float x,y;
} POINT;

float rho (POINT *this)
{
return sqrt((this->x * this->x) +
(this->y * this->y));
}

main ()

{
float r;
POINT p = {3,4};
r = rho(&p);

C++ nowa n'mxy NN NON 9
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POINT oy C++-7Cn

typedef struct POINT C nava
{
float x,y;
} POINT;
C++ nova

class POINT

{
float x,y; typedef struct

}i class ni'a?7 19n
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POINT oy C++-7Cn

float rho (POINT *this) C nava
{

return sqrt((this->x * this->x) +
(this->y * this->y));
}

class POINT
( C++ nova
float x,y;
float rho (POINT *this)
{

return sqrt((this->x * this->x) +
(this->y * this->y));

}i NITIN TIND NDID) PIPNON NITHIN
1 (MTINNd N5 NPXPNON) NPONKN

POINT oy C++-7Cn

float rho (POINT *this) C nava
{

return sqrt((this->x * this->x) +

(this->y * this->y));
}
class POINT
{ C++ nova
float x,y;
float rho()

{

return sqrt((this->x * this->x) +
(this->y * this->y));
N1 ) VINNIN NN POINT NN nHapn XO nTinnn
}; PYTY (DY NOYIH NONY NI 1901 1IN NITMHN
D3 Ox This 2 vpnwnd amn
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POINT oy C++-7Cn

float rho (POINT *this) C nava
{

return sqrt((this->x * this->x) +
(this->y * this->y));
}

class POINT

{ C++ nowa
float x,y;
float rho()

{
return sqgrt(x*x + y*y);

}

this by ymmY ¥Hormmn
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POINT oy C++-7Cn

float rho (POINT *this) C nava
{

return sqrt((this->x * this->x) +
(this->y * this->y));
}

class POINT
{ C++ nowa
float x,y;
public:
float rho()

{
return sqgrt(x*x + y*y);

}

W NPONND NINKD NTINND XIIPD MO IWIRY 1T
DTN NN N public: MmN AR PpoNY |




POINT oy C++-7Cn

main () C nova

{
float r; NnDIN 72y 0'7non X C nova
POINT p = {3,4}; NI7APMY NI'Y219 7W qOIN 7))
r = rho(&p); 021N 212N D'VINIAXD

}

NNTO 7Vd NdIN 7y n'7Oonon Ixk C++ nova

D'OPMAIN "2 NNAYINN NIYPA \ NIYTIN 7Y

main() | C++ Nova
DY D'NMNY N AT D'Ypan DN 0ONAl

{

float r;
POINT p = {3,4};
r = p.rho();
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main POINT p
p-rho() *
NNl NIdvAa
"nr7" omyy
INXY main na
return 5 7Y DTINN NN

INW'7D DNV
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POINT np7nnn

/** Two dimensional points */
class POINT
{
/** Abscissa and ordinate */
float x, y;

public:
/** Distance to point (0,0) */
float rho()
{

return sqgrt(x*x + y*y);

/** Angle to horizontal axis */
float theta(); // will be implemented elsewhere
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POINT np7nnn

/** Distance to other */
float distance (POINT other)
{
return sqrt((x-other.x)* (x-other.x)+
(y-other.y) * (y-other.y)) ;
}

/** Move by a horizontal, b vertical */
void translate(float a, float b)
{

x = x+a;

y ytb;

}

/** Scale by a ratio of factor */
void scale(float factor)

%
|

= factor*x;
y = factor*y;

} C++ nowa n'mxy NN NON
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Punni winm — POINT np7nnn

Q127 YINn NI'Yj2190 DX wnn? ('1x71) N
.NP7NNN

Y272 1Y'SI' 'NRIRNIENR7ANN 7V nNnxn
Y272 ol NIN1o0 'wimn 17'81(.h) nanpn
I'WN II0I9INA WIN'Y N (.Ccpp) T91 win'
(1)
'win'mY on"nn%? N1 — 12%1 "110 XN 7T720N
nZ'7nnn 7w { } 0 M2 1ano1 17'80 X790
nnxy

//point.c

/** Angle to horizontal axis */
float POINT: :theta()

{ } C++ nowa n'mxy NN NON
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ninyn - POINT np7nnn

sqrt() n'xj7191 win'w7 17 m'w

11'Va XY NI nrydil vy o

7KW1 NT'RIENINWN Dyy nr'R distance nTinna
X-other.x :nnwwd o

this->x — other->x UM IR0 ©

XIn1 (implicit) Tminn VIR W' DTINN 77
(this) n7vI9 X'D "YW O AIRD

nxyn 7y yraxn this yraxnn nTinn yix'a nya
"ND2IN
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N7 - 790 'on'

S np'nni,S np'nn 9w (client) ni7n x'n C np'7nn
nnxn n77D C ox ,C np7nn 7w (supplier) poon X'
S e :Mixnn

W 7712) Mipn NN LA NTY NIMYT WY e
C 7w nTinn 7w vINX 17'9x IX (TN

(3"nX) S nP'7Nnn Dxy7 Ywn e

XY 7Y ANpe nirn a0 npinn

class Person{
Person *parent;

}s;
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(method call) nTimn%? nxp

DMYY NN NN 7 710N (112100
NYTIN DN'Y7Y ,[IN'T 1DA RO

7v 2von wne pl_translate(1.0,-5.4) xnarT

- -1 1.0 o'vmiaxn oy translate nTimnn nx p1 oxvn
54

(target) munn vpmak KA Pl ©
D'7RIVPNN D'OMMARN DN -54-11.0 ©

Object.Procedure(parameters)

D'MYY NIIDIN NN 1719 72 — AT'N'A NNVNA [NV
N7vonn ya1 7w this n .0'1on nxyY n'on' nyx¥xann

NN [Ny NX Mo C++ 2 nirai2a nirxzao v iy
nT'NN
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[ OI19'0 NNIY7 21TIN

POINT np7nnn npoonw no'nnwn
721TIN7 NNIX D9IN

NZ7NNNN DXY 70 11aY 0T ONNYn D
019'07 NnIX 1vINY N ,POINT

23

[ qvnn - NTINNY? LRI,

NI'Y?AI9 7 NNA0N2 KIN YyXannn Tizn D
(NITIMN IX NI'72172)

(target) nnun w' nTINN 704

(this) 'no1In VE"AIRD X'N NIVNN TWNRD
NILNN VP"AIX DY NX V'NIYNT? 721N
xX.FQ, p-Yy :(qualified call) nwaion nhon o
T , vy :(unqualified call) ntninn nhun o
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[ (unqualified call) ntninn nVn

72U NTINN IN2 NY'DIN TIZ NMIY TWUKD
[2'RY NITINNY NIXNPN 7D ,0bj v
V" AIR XIN Obj AWND IYyXaN' NI'71172
N7 NonNn

25

[ (unqualified call) ntninn nLVn

main () class T
{ {
T obj; void G() ;
obj.F(); void F ()
} {

G() nxkmpn 7w nunn Kin obj }
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[ (qualified call) nwnion nawvn

DXV 7Y WUPNA FN1'0N W QR YINA Ny =
X.f() Ix X.m 2101 NIXMP2A [212N) obj
T T o19'un XIN1 obj Yw PTW XKIN X DK ©
N0NN XIN

TR (NTIMN IX N'22172) D719 RIN X DR ©

ATNIMNN YN 7W 019'0N1 NRMZN NIX D'YXIN
(xXQOQ -TO) f 2w nhunn XN

T 019'UN KINI T 7Y MIN NINYN XIN X DX O
nonn XN T TR
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N7’ NIN Y12

:obj 1N (this) 'ndnn DxyN TWUKRDY =

NXRMP 1'RY NI71Y9 YIXA IX TYAION K7 IR O
'NDIIN DXYN 7 ININT DX NIRWUN [1'R N'¥7197

NILVN7 1907 'N2IIN DXY? NINYIA NIYAIDA NIRNP O
DXYN NI'NY7 27N 0bj NXM7N VI DI'0a .ARMZN Y
"NdIN

['R 'OVO IX N'72172 NYAI97 NIKNP VIXA 17NN ©
DXYN NI'NY 1IN obj nXM7n yix DIroa .'ndiIl nxy
'"NoIIN
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'NJI1IN OXYUN

main () class T
{ {
=T obj; void G() { }
obj.F(); void F ()
} {
T obj2;
‘ "N DXV 'R obj2.G() ;
G()
}
'"NJOIIN OXYUN
main () class T
{ {
T obj; void G() { }
mmmp Obj.F () ; void F()
} {
T obj2;
'N1 DXV 'R obj2.G() ;
NXMPN NNVN KIN obj G();
}

4
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'NJI1IN OXYUN

main () class T
{ {

T obj; void G() { ... }

obj.F(); void F()
} {

T obj2;
'NJ11 DXYN XIN 0Obj wmmp  0bj2.G();
NXPN N1Vn Xin obj2 G();
}

23X 7N No'oN2IN

'NJI1IN OXYUN

main () class T l
{ {
T obj; void G() { ... }
obj.F(); void F ()
} {
T obj2;
‘ "N DXV KIN 0bj2 obj2.G() ;
G()
}
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'NJI1IN OXYUN

main () class T
{ {

T obj; void G() { ... }

obj.F(); void F()
} {

T obj2;
'Nd11 DXYA KIN Obj obj2.G() ;
AXMPN NN0N KIN obj ) G();
}

23X 7N No'oN2IN

'NJI1IN OXYUN

main () class T l
{ {
T obj; void G() { ... }
obj.F() ; void F()
} {
T obj2;
‘ 'Nd11 DXYN KIN Obj obj2.G() ;
G();
}
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O"MIVTOIXK NONYN

? x.plus(a) nwiy nn

? x+a nwuiy nni

(+ x a) :Scheme nowa

N'Y7119 W OW INT .JI0I9IR KIN '+'0nto

NNMPZN anNa "N nyzadn nTan

n?
complex np7nnn (xnaAIT
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complex "MIvI9IX

class complex { // very simplified complex

double re, im;

public:

};

complex operator+ (complex) ;
complex operator* (complex) ;
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complex "MIv19IX

void £()

{
complex a = {1, 3.1} ;
complex b = {1.2, 2} ;
complex c = b;
a = b+c;
b = b+c*a;

c = a*b+complex(1,2) ; // *inT D¥D NI ¥
}
C++ nowa n'mxy nnain NIdN 37
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NITINND 0D"MIVOINX
DIVIDIXNA TAX 7Y NI'N7 713* NVIBIX 7W DY
:C++ 7w p'oamvoon
+ - * / % " &
- ! = < > o
-= *= /= %= = &= | =
< >> >>= = == l= <=
>= && | | ++ -- ->*% ;
-> 1 () new new[] delete delete []

D"I0IDINN NIX 0'NYN7 N1 KXY
(ArunvoIR) o

(hTw7nwn). o

(Nx¥a97 yaxn MTNTWY nwa) ¢ o
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1712 NNIDN NIXM

n77Nnn Max 7w nnmt C++ nowa
w2an 019'0N 7Y NR7NNY7 on'a Nyam

NTA'Y (DRINA NITINN) NR7NNN YW NITY
7w pDropraIrn e (private) nron9o
NIN 'NDIIN DXYN TWURD) NINNXR NIR7NN

DN'7X N (NINKR NR7NN 7Y 019'uN

AI0N NIYA IWOXRT7 N712' NI'R NP7Nn
(N2MD 7 IXN ARNP 1) TA72 Don
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D'UP"AIN |2 NI7907 D710 NI'R NP7NN
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(friend) nnand |02y nmon My nniv
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1712 NNIDN NIXM

class A class B
{ {
void £(); void F ()
void g(); {
public: A a;
void h(); a.f () ; //Eror.f()is private
}; a.h() ; // OK. h()is public
}
}i
1712 NIIDN NIX!
class A class B
{ {
void £(); void F ()
void g(); {
public: A a;
void h(); a.f () ; //OK Bisafriend

friend class B;

};

}s

a.h() ; // OK. h()is public
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1712 NNIDN NIXM

class A class B
{ {
void £(); void F ()
void g(); {
public: A a;
void h(); a.f () ; Il OK. B::F is a friend
friend B::F(); a.h () ; I OK. h() is public
}i }
}i
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