SE L6 6-2

» WE—DRBL, RHEABLER B E AL TRME
PEONWRAPME, FFREIFIFREF . KK
ARFRE AR AE: c=sqrt (X*x+y*y) ;
q=arctan(y/x)

HERMMERE EHERE, F2MFAA LA
SR, THIR :

(1) WEHLATREHTES W [E;

(2) HIBFESHE—AME, REB{EIRFE A
_./\ﬁ

(3) FMEWLLSIHEZRIE,
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« void fun(float x,flaot y,float &c.float &c)

c=sqrt(x*x+y*y);
g=arctan(y/x);

void fun (float x,flaot y,float *c,float *c)
1

Fe=sqri(x x+y*y);

*q=arctan(y/x);

float fun (float x,flaot y,float &c)
1

float q;

c=sqri(x*x+y*y);

g=arctan(y/x);

return q;

}
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14.2 i

#include <iostream>
using namespace std;
int main()
{
int a,b,c;
int max(int x,inty) ;
cout<<'please enter two integer numbers: "';
cin>>a>>b;
c=max(a,b); /A maxiRE, 25 ESLS Nab. REEBRS

cout<<"max="<<c<<endl;

BR) KA B Bl 4%

4

return 0;
j
int max(int x,int y) 1 X B ZER#max, x, yNERSH
{int z;
Z=x>y?X: Yy;
return(z);
§
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6.3 ¥ A aflbpy B4, #5‘6?():/]\6’1 Fr- a0
1 R4, #(7"%%(7'7?“%‘0

#include <iostream>
using namespace std;

_laﬂ]b, E*

int main( )

d

void swap(int *pl,int *p2); /BB NIEE
int *pointer_1,*pointer 2,a,b;

cin>>a>>b;
pointer 1=&a;
pointer 2=&b;

//f¥pointer 1F&[Fa
//{¥pointer 2¥g[A]b

if(a<b) swap(pointer_1,pointer 2);
cout<<"max="<<a<<" min='"<<b<<endl;

return 0;

@7@4)@ 26 H 128}
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void swap(int *pl,int *p2)

pointer 1 a

&a

L . 45

pointer 2 b

&b

— 78

(a)

@ﬁﬁm 26 H 128}

pl(FZ%

&a
\ a
pointer 1 4
&a
P2 % )
&b \ b

pointer 2 78

&b

e

(b)

%6

=

=

pl(fE %

&a
\ a
pointer 1 78
&a /
p2(12% )

&b \ b
pointer 2 45
w |
(c)

R4t

pointer 1 a
&a = 78
pointer 2 b
&b = 45
(d)




void swap(int *pl,int *p2)

d

int *temp;
temp=pl;

pl=p2;

p2=temp;

p
/I BEIE

ﬁ;%ﬁﬁﬁ
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HL%@EE%” // BEEEZIE—'J EYJ#(

B M

E IR

feid” T MBI REERASHNEERFX—N

. A

| B A SRR LS

RETRERE, {HA

YEeE T e CEaoEa oly

pointer 1 a

&a —= 45

pointer 2 b

&b = 78

(a)

@ﬁﬁm 26 H 128}

pl a pl a pointer 1 a
&a = 45 &b 45 &b 45
p2 b p2 b pointer 2 b
&b = 78 &a 78 &a 78
(b) (c) (d)
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#include<iostream>
#include<cmath>

using namespace std;

double* f(int a,int b);
double*fl1(int x,int y,double*m);
int main(){

double*z, m;

int x,y;

cout<<"iEHI A" <<endl;
cin>>x>>y;

z=f(x,);
cout<<"sqrt{H"<<*z<<endl;
cout<<"tan{g ' <<*(z+1)<<endl;
z=t1(x,y,&m);
cout<<"sqrt{H"<<*z<<endl;
cout<<"tan{E"<<m<<endl;return 0;

)
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double* f(int x,int y){

double c,q,*p;

c=sqre(x*x+y*y);

q=atan(y/x);

p=new double(sizeof(double)*2);
“p=c;

ptt;

*P=q;

p--3

return p;

}

double*f1(int x,int y,double*m){
double c,q,*p;

c=sqre(x*x+y*y);

p=new double(sizeof(double));
g=atan(y/x);

“p=c;

“m=q;

return p;

}
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Review: Structured programming

 Emphases:
— How to separate the data from the function
* Form:

— Main module + several sub-module (main()+ sub-
functions).

e Characteristic:

— Break up the task into several modules.
» Defects:

— Low efficiency, reuse rate of the program is low.

@7$4H 26 H 125 HE8E RAXHR : 14=



OOP,; object oriented programming

* Purpose:

— Realize the industrialization of software design
* Viewpoint:

— The nature is composed of entities (objects)

* Programmer method:

— Use the viewpoint of object-oriented to describe
and handle the actual problems

* Request:
— Highly-generalization. classification and abstract.
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3.1 object oriented programming, OOP

i i AR Rt F AT R, B
BARML.

H FX SR FEF 1T (object oriented
programming, OOP) ] E .

LA EE

#iz T
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1. %% (Object)

ZEN T AR — B A UFE R — R

(object).

%t 5 RA R RG0S

MR EE,
E REARIE I F45 1

— R R
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A BT
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B J& 1 gattrlbutegﬁl;lf;j‘jj(behavmr) ,
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X % E0hE A ek B A

BRIl <RI

BRBAEI “1TR” . B
TR N7 1% (method).

TR R X 5 Y B8 S0 2 [e)
ZN FAEE—ME B
(message), BERIZN R
SEMFE—1T AEhER).
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2. Abstract

Abstract is course of generalizing the actual
object, getting the common characters of this
object and describing the characters

— Generalize the actual object;

— Data abstract: attribute or state to the object
(Physical value to tell apart the different
object) .

— Code abstract: To describe the mutual behavior
character or function of a particular object

— Realization of abstract: using declaration of class

@7$4H 26 H 125 HE8E RAXHR : 20=



Abstraction Example

 Data abstraction:

int Hour, int Minute, int Second

e Code abstraction:
SetTime ( ) , ShowTime ( )

@7@4)@ 26 H 12k} FE8E KN H
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clock class

Abstraction Realization

class Clock
d
public:

void SetTime(int NewH, int NewM, int NewS);
void ShowTime ( ) ;

private:
int Hour,Minute,Second;

§3

7 F4 726 H 12k E8E BFIXTHR 2
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Abstraction Example—human beings

* Data abstraction:
char *name, char *sex, int age, int id
* Code abstraction:

Angle from biology attribute :
GetCloth () , Eat ( ), Step () ,...

Angle from social attribute:
Work () , Promote () ...

@7¢4ﬁ 26 H 12k} FE8E KN H
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3. Encapsulation

 Definition:

— Combining the data member and code member
abstracted from entity together as a whole

e Goal:

— Reinforce security and predigest programming.
— the user needn’t know the realization detail.

— use the members of the class with special
accessing purview by using the outer interface of
the class.

* Realization of encapsulation:
— The “{}” in the class

@7@4 H26H12k HE8E RAXHR : 24=



3. R 515 B RHk
H13E (encapsulation):
— R A R BE M BB B R E— X
FH, ER—1ELRBL, FAXTRZ AT
Z[]_L’ _l_:L/T\—_‘j:jE
—rRRr gAY, RE A ERED (0
¥ ) S/FEEAR, %W?l‘ﬁmlﬁ B, N
& B fak (imformation hiding). 1§ 2k #HE F|
THEZE.
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Encapsulation Example

e class Clock

d

public: 5 ©

void SetTime(int NewH,int NewM, int NewS);
void ShowTime ( ) ;

private: int Hour,Minute,Second;

o 90

Outer
interface

Special
accessing
purview
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4. KK SE

ll”-ll‘

CHHREL T AARNLE, RIS

MH—IEH Hﬁ%i*i*"%

X ] LAR 7 {5 #h

THIZR,

Bl “ZXH4-EH” (software reusability) .

‘07 RRK, BN
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=
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4. Inheritance and derivation

e Definition:

It is a mechanism which supports arrangement
classification in C++ programming. And it allows the
programmer to explain the class in detail based on

keeping the characters of original class.

e Realization:

Assertion of derivation class

75426 0125} H8E RAXHR &
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5. Z& 1
fECHF, PFTiEZ S (polymorphism)21a:

b b

AT =AM RBIA RIS, HXF X
—¥H B &EBARER WM .

b

£ A5 HE R T O SRR P B — N BT,
BRI FF 1O R 5 1
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S. Polymorphism

* Polymorphism:
The same name, but the different function-realization
way

e Goal:

Achieve the unification of action , and lessen the
number of identifier in the program.

* Realization:
overloading functions and virtual functions
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8.1.3 ZRFNX REMEFE

RaHmXNREERFEFRIERM, &6 XY
FHIE S BIFEFERHIE .

ETXNRIIEF: DR ZAEME, BEF
%%ﬁ | G BT o

1 X R FEF: AR 48 RDLHI R 2 81
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T 1% RARFF LR IE — N HIE A — H B
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f

1.

WA
—it2, Xt H R K AE RS B 20 A A B AR R IR

H

8.1.4 TH 7] X R B A &

X RV TREEFEU T LA

1 A X 5253 M (object oriented analysis,OOA)
EFYRRETTIE, REThRENHF

MTMF/J)‘-%I RS RGN %A A

)%V
HERAT N HIXS R — 1K (class)RE 7R .

a1 [F 0 RE) DT, BIRNH A REIN R (EREX RE

B — e R L SE TAE IR L) /& KA R

AT AU R RZIBIKER R, Fr A MR

@7$4E 26 H 125 HE8E RAXHR : 35=



2. H FXT & ¥ 11 (object oriented design,00D)

AR YE I [9) XF R0 B o B B 7% SRR B 4T BAR /Y
wit, BARHITRPIRIE. R)E XN
BRSBTS, SFENEERRIT

R B, HFAEBE—MEAERTTEIES,
A2 H —F S B A iR T R (UML)SR#ER

3. H FX R %% F2 (object oriented programming,
O0P)

AR 0 RAZ VRIS R, T — P X SRR
ﬁﬂhﬁé Hﬁ%ﬁifi)’#
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4. TH FXT M (object oriented test,00T)
SR e a AP AR, DI #AT ™
*%H’J{“' e WK B B KIEF R R IFEUIE
'Blo TR RBRR PLRIE AR ZE AR BT
5. TH I X 5 4E3 (object oriented soft maintenance,
00SM)

A A% RENBEARYE, BB — X R HARI R
B/ NN REFTELEFEF, KRR T
A 2P S'Jxﬁli
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Class in C++

 Definition

The class is a collection of objects with similar
attributes and actions, and it provides uniform
abstraction description to the whole objects
belonging to this class. The interior of the class
includes the two main parts: attributes and actions.

* Function of class

Making use of class, you can realize the data’s
encapsulation. concealment . inheritance and
derivation.

e Characteristic
More higher modularization than functions in
C/C++ languange.
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The definition of class

- /| FEEAER S

e class Student //BAelass 3k, K5 FZH =k

* 1

. private: /IFAA B3R

. int num;

. char name|20];

. public: AR RR (IMPEEO)

. void display( )

. protected:

. char sex; /] PR B B R

* 3

o privateMpublic®R A Y 7 75 7] R X #F (member access
specifier).
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The definition of class

o JISEIRER S — AN R B BR B SEER,
* void Student::display( )

* 1

. cout<<"num:"<<num<<endl;

. cout<<'"nmame:'"<<name<<endl;
. cout<<'"sex:''<<sex<<endl;

*

o “" 2 AVEH PR % fF (scope/field qualifier)

@7¢4ﬁ 26 H 12k} FE8E KN H

PE AcK]NexT S



member access specifier

e Public members:

* Declared behind the keyword “public” , itis an
interface through which class can interact with outer
functions. Any outer functions can access the public
members: public data and functions.

e Private members:

* Declared behind the keyword “private” , it only can
be accessed by the functions in the class and can’t be
accessed by those out of the class.

e Protected members:

e Similar to private members, the difference is the
different effect to derivation class when realizing the
inheritance and derivation.

@7$4E 26 H 125 HE8E RAXHR : 42=



8.2.3 & X N R B 7 ik

1. EF SRR, REHEXTR
[class] K MR B

ﬁ[l class Student studl,stud2;

2. FE 75 B SRR AL [F] e 5 U R

class Student /8 BH2RR A
d
Istudl, stud2; /15€ X T B StudentZR PN &

3. AHIRA, HEEXNR
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8.2.4 ML AR RA K R

CHIGN 1 classZ2RB 5, MRE 1 SRR E
(struct), THIEE %mﬁbﬂl# % | (Gt
AT R RED .

Istruct= B B 4 MR R RISEfR LR 2R

IstructF= BHHIZR, R H A A 1Eprivate
‘JZpubllcE'JF'Eﬁ, RAERKE gjhAj\jpubhco

class EHRIZR, MR R A1Eprivate
'ijublch'JF' HH , %é}ﬁ«l@ﬁ%ﬁw jilprlvateo
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private(FA5 H])~ public(2A
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e——

— b
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1K) B protected (2R3
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The realization of member functions

L.ocated within the class

— When located within the class, the member
functions can be defined as mentioned previously,
and it is defaulted as inline functions.

Note:

— Within the class, the member functions have a small
scale, and you can’t use the “switch” sentences.

L.ocated out of the class

B ERF P B R R BERF R, TSRS
XE SRR RET
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8.3.2 TERAM e Xk R BRI 3

class Student

d
public:
void display( ); /17> FH 3G BR 48 JR B 7 B
private:
int num; /IR B Al R
string name;
char sex;
¥5
void Student::display( ) JITEZRAHI 5 X displayZs BR £
{
cout<<"num:"<<num<<endl;
cout<<'"nmame:'"<<name<<endl;
cout<<"sex:''<<sex<<endl;
J
Student stud1,stud?2; /1€ X RN H
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8.3.3 inline /X A B

class Student

d
public:
[inline] void display(); /B R BEHFEEHIE € AN E R
private:
int num;
string name;
char sex;
$5
inline void Student::display() // TEZR4ME X NN E R
d
cout<<'"num:'"<<num<<endl;
cout<<'"name:'"<<name<<endl;
cout<<'"sex:''<<sex<<endl;
}
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8.4 Xt Z A% B 5| FE

JE X0 G2 44 F AR R ia SELAF UG 1) 6 S RN A
IS EN YA

BT T8 M X R AR UT 1A X R -
*Time t,*p; p=&t;

(*p) hour , p->hour, thour=%F%4H
I R B 5| FHARE VS 18] 0 SR -
*Time &t2=t;

ot2.hourif Zt.hour,
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A I A R B B0 B AR HEAT BRAVERR 2RI S
Bl (implementation) .

/1S

| P EA 2N~ R R HIRAE, R eeR
2| H: B pafAY (Object code) .

RPBHERFAAH], LRI H P 2Rk
K1, FRNFAFESEI(private implementation),

“REIAHEOSRELIUKTE” BT 1E
4%\5%\@0
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Bl: 3575 B A AR R BB AUE X H) 7

//student.h
class Student
d
public:
void display( );
private:
int num;
char name|[20];
char sex;

}3
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//[student.cpp
#include <iostream>

J/1E

using namespace std;

#include "student.h"

[IANEN

AT BB RE X

HIAT

void Student::display() //fER4ME X displaypRE

d

cout<<"num:"<<num<<endl;
cout<<'"name:'"<<name<<endl;
cout<<'"sex:''<<sex<<endl;

]
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//main.cpp
#include <iostream>
#include "student.h"
int main( )
d
Student stud;
stud.display( );
return 0;
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LI main.cpp JK A R EICE XA student.cpp

#include <iostream> #include <iostream>
H#include "student.h” tinclude "student.h”
void main( ) void Student: :display( )
{ {
} }

main.obj student.obj

{ y
*

main.exe
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#18.2 £ *

#include <iostream>
using namespace std;
class Time
{
public:

int hour;

int minute;

int sec;
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int main( )

d
Time t1;
cin>>tl.hour;
cin>>tl.minute;
cin>>tl.sec;
cout<<tl.hour<<":"<<tl.minute<<":"<<tl.sec<<endl;
Time t2;
cin>>t2.hour;
cin>>t2.minute;
cin>>t2.sec;
cout<<t2.hour<<":"<<t2.minute<<":"<<t2.sec<<endl;
return 0;
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/1 (2 15 B B5 | FR BRB
int main( )
d
void set_time(Time &); /1R B B
void show time(Time &); //BREFE
Time t1;
set_time(tl);
show_time(tl);
Time t2;
set_time(t2);
show time(t2);
return 0;

h
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void set_time(Time & t)/BRBE SR HEE
{
cin>>t.hour; /1% N\ € B B 18]
cin>>t.minute;
cin>>t.sec;

)

void show time(Time & t) //RBEStEGIHEZE
d
cout<<t.hour<<":"<<t.minute<<":"<<t.sec<<endl;
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int main( )
d
void set_time(Time&,int hour=0,int minute=0,int sec=0);
void show_time(Time&);
Time t1;
set_time(t1,12,23,34); /ABISLSALEN . o BRE

show_time(tl);

Time t2;

set time(t2); IMEFBRIARKIE . 4 BHIE
show time(t2);

return 0;
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void set_time(Time& t,int hour,int minute,int sec)

d

t.hour=hours;
t.minute=minute;
t.sec=sec;

)

void show time(Time& t)

d

cout<<t.hour<<":"<<t.minute<<":"<<t.sec<<endl;
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#include <iostream>
using namespace std;
class Time
d
public:
void set_time( );
void show time( );
private:
int hour;
int minute;
int sec;
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int main( )

d
Time t1; /17 X 3T 5t
tl.set time( );
tl.show time();
Time t2; /178 XX %462
t2.set_time( );
t2.show time( );
return 0;
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void Time::set time() /1284 5 X set_timeBR %Y
d

cin>>hour;

cin>>minute;

cin>>sec;

)

void Time::how time() //Z24b5E X show timepR %
{

cout<<hour<<":"<<minute<<":'"<<sec<<endl;
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#include <iostream>
using namespace std;
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class Array max /1R5E R TAE 2
d
public: /1 8 7 BR B8 i B 75 B

void set value(); IR
void max value(); //Fk!
void show value(); /FiH&NE

private: ‘
int array[10]; /BRI H
int max; //max FH SRR NAE
¥3
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void Array max::set _value( )

v
Int 1;
for (i=0;i<10;i++)
cin>>array]|i];
h

void Array max::max_value()

v
int 1;
max=array|0];
for (1I=1;i<10;i++)
if(array[i]>max) max=array]|i];
h
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void Array max::show value()
{cout<<"max="'<<max;}

int main( )

d

Array max arrmax; /158 X ¥} B arrmax
arrmax.set _value( );

arrmax.max_value( );

arrmax.show_ value( );
return 0;
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