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Encapsulation

class Car {

public:
Car(); // constructor
~Car(); // destructor

void forward() ;
void turnleft ();

private:
int maxSpeed;
Vector curVelocity;
Vector curPos;

}i
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Encapsulation

C++ : class f8 struct 7
o fmuBnidudsrtula (lalduddaya)
o §N13AUANNIIATY (access control):

6 o L= U
o private : l@WWIEWIRTUVBIANFTD LG
o protected : WW1WIATUVBINAIFLAY derived class 1118916
o public : Mislenaly

o mnlaj3zy access specifier 9zMu18fl9 private

6 o a a
o WINTUFNITNNLAL:

| a A Y &
e Constructor (L% Car ()) : LI3UNLNARINNDDULING
o Destructor (1% ~Car () ) : 3anilayaigaauiang
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FI98 N Class

class Box {

int left, top, right, bottom;

public:

void set (int x1, int yl, int x2, int y2);

int area() { return (right - left) * (bottom - top); }
bi

void Box::set (int x1, int yl, int x2, int y2)
{

left = x1; top = yl;

right = x2; bottom = y2;
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FI98 N Class

NN Box
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FI98 N Class

RRIGARD)

int main ()

{

Box b;
b.set (0, 0, 5, 6);
cout << "Area = " << b.area() << endl;

return 0;

IS e o
e b LTWRaULINANFIINIMNARIT Box

v & A &L A A oo
o LUNDNRUNITNVDIBAULINGAIY operator . muawﬂl“nﬂu struct
\T1h b. set WAY b.area
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Constructor Qs Destructor

Q 1 £ £ a Z L a 1
o §1981971961 221An 13U TN b. area () Mok b.set () ?

o NIFIDAULANAAITUNIITFIINUAANTNAULIND
— 1% constructor

o WINBAULINANRINTNIIRI 90 ULANA OULANNLANRL?

A & o o e A o o A Iy
o WaRaULANGMNABIYTY ATYaIBasUNG g ol ISHUSa
— 14 destructor
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FI98 N Constructor

class Box {

int left, top, right, bottom;

public:
Box (int x1, int yl, int x2, int y2);

int area() { return (right - left) * (bottom - top);

}i

Box::Box (int x1, int yl, int x2, int y2)
{

left = x1; top = yl;

right = x2; bottom = y2;

}
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FI98 N Constructor

RRIGARDY

int main ()

{
Box b (0, 0, 5, 6);
cout << "Area = " << b.area() << endl;
return 0;

e constructor TaLALINUARIE WAL N TTRATLATY

o MIUTTMABUFLAWTUDINAIE RINITDFINITINLADTIH constructor
lalagalaiunaswiniiaasaanie
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ﬂ?ii@l?@ﬁ%ﬁﬁ Constructor

class Box {

int left, top, right, bottom;

public:

Box () { left = top = right = bottom = 0; }

Box (int x1, int yl, int x2, int y2);

int area() { return (right - left) * (bottom - top); }
}i

Box::Box (int x1, int yl, int x2, int y2)
{

left = x1; top = yl;

right = x2; bottom = y2;
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ﬁ?ii@l?@ﬁ%ﬁﬂ Constructor

RRIGARD)

int main ()
{
Box bl;
Box b2 (0, 0, 5, 6);
cout << "Area #1

" << bl.area () << endl;
cout << "Area #2 = " << b2.area() << endl;
return 0O;

o constructor au1snlatasivaalamlouarigunaly
e constructor 3zgnifaniIunanFULuuNIIUITNA
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N15ATNOOULINFAIY new UDS delete

int main ()

{
Box* pBoxl = new Box;
Box* pBox2 = new Box (0, 0, 5, 6);
cout << "Area #1 = " << pBoxl->area() << endl;
cout << "Area #2 = " << pBox2->area() << endl;
delete pBoxl;
delete pBox2;

return 0;
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Woeulnas this

&al

. a o . = ¢ o o
this LNE]?J'NELH member function Vill’]im(]WE]U%L@]ﬂﬂﬂﬂx‘l@]'ﬁﬂﬂﬂﬁﬂ@lﬂ

faa3en

class Box {
int x1, yl, x2, y2;
public:
Box() { x1 =yl = x2 = y2 = 0; }
Box (int x1, int yl, int x2, int y2) {
this-—>x1 = x1; this—>yl = yl;
this->x2 = x2; this->y2 = y2;
}
int area() { return (x2 - x1) * (y2 - yl);
}i
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Initialization List lu Constructor

class Box {
int x1, y1,

public:
Box ()
Box

x1
(int x1,
x1l (x1),
int area()
}i

(0),

X2, y2;

yl
int y1,
yl (y1),
{ return

(0),

x2 (0),
int x2,
x2 (x2), y2
(x2 — x1) *

y2
int y2)

(0)

(y2)
(y2 -

{}

{1}
yl);

}
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msly Default Argument lu Constructor

class Box {
int x1, yl, x2, y2;

public:
Box (int x1 = 0, int yl = 0, int x2 = 0, int y2 = 0)
: x1 (x1), yl (yl), x2 (x2), y2 (y2) {}
int area() { return (x2 - x1) * (y2 - yl); }
}i

e constructor 84130 M default argument lainiaudsrigun

e constructor 3zgnifaniIunanFUuLuuNIUITNIA
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.. . A d' [~ &
115 Initialize aN1¥n7LIUeaYL9As

class String {

7/ oo
public:

String (const char* s);
}i

class Box {
int x1, yl, x2, y2;
String label;
public:
Box (int x1 =0, y1 =0, x2 =0, y2 = 0,
const char* label = "")
x1 (x1), yl (yl), %2 (x2), y2 (y2), label (label) {(}
int area() { return (x2 - x1) * (y2 - yl); }
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Constructor ﬁﬁ@?fﬁ?ll/ Zlﬁﬁﬁfl 7

class String {

VYA
public:

String (const char *s);
}i

String s = "Hello"; // same as: String s ("Hello");
void PrintString (String s);

// same as: PrintString (String ("Hello"));
PrintString ("Hello");

Ao &a & [ A o
e constructor AXa1sANNUALAEY T RITRA L6
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msneyilaeuiand

. 6 v ‘:q( o
e N7 assign 8auLang = n13M81l member 1A

Box a (O, O, 10, lo);
Box b = a;

¥ a oA A' a (23 g
o MndasfinInszrfamAuidalun1sfedd
— &379 Copy Constructor

class Box {
V2R

public:
Box (const Box& b); // copy constructor
V2R

}i
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o UV ~(Tanaa) ()

o 1aifl return type
o laiSuasAuud
o lafimslaiaslvan
o BBunviiuamefioaulandazgnyiaiy

o FUFA scope msdsema (FwSueauiandluaudin)
° Qn‘mmﬁmﬂ delete (fW3uUnauLandludl)

d

° L&laaﬂUL‘ﬂﬂ@"H’Jﬂi’n (temporary object) gn¥inane

° ’memmmmaaamaﬂ@aum 8198138519 LWN L6l uluéﬁaamaﬂ 1144
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Destructor

class String {
public:
String (const char* s) {
str = new char[strlen (s) + 1];
strcpy (str, s);
}
~String () { delete[] str; }

const char* get () { return str; }
private:

char* str;
bi
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Destructor

int main ()

{

String* p = new String ("Hello.");
cout << p->get () << endl;
delete p; // *p is destructed here

String s ("Bye.");
cout << s.get () << endl;

cout << String("See you.").get() << endl;

// temporary object is destructed here

return 0; // s is destructed here
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DOULINATIATII

(0‘/ a .3’ ‘ﬂl
AULANGTIAINNLNAUULI B:
o LUUA1ITZHININTE I TN

int x = a *b + ¢; // temp (a * b)

String sl ("Good");

String s2 ("Morning");

// assuming operator ’‘+’ is overloaded
cout << (sl + s2).get();
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DOULINATIATII

& a & P
AAULAINATIAININAVLUD:

o §199INN13L38N constructor aag 9

cout << String("See you.").get() << endl; J
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DOULINATIATII

&L a & A
AAULAINATIAININAULUD:
[ A 6 6 o
o LUUaTAILUUGAVDININT

int FindChar (String s, char c);

String s ("Hello");

int idxl = FindChar (s, 'e’);
int idx2 = FindChar ("Goodbye", ’'e’);
int idx3 = FindChar (String ("Goodbye"), ’'e’);
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DOULINATIATII

& Aa &/ A
2aULINADININILNAVLAD:
| 1 A a6 6 o
oLﬂ%ﬂ?ﬂﬂi%madﬁdﬂﬁ%
String Head (const String& s, int n);

String s ("Hello");
cout << Head (s, 2) << endl;
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DOULINATIATII

&L a & A
2AULINATININILNO VLA D:

| 1 AI U L o
o uasuauldinu const reference
String Head (const String& s, int n);

const String& s = Head ("Hello", 2);
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DOULINATIATII

914 7828908UANATINTIY:
o Watiaseninsdmimiinal: wuaarytuilsaunisdmamina

A | A ¥ v g a
° L&IﬂLﬂ%ﬂ"lLiN@]%sL‘Vi const ref: 218V = YV VD reference
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Const Member Function

o const ilu keyword 289 C uaz C++ Aldusidayandis g 1uluen
nazldgnifanudas
o taaulwiaaswuaMuneINAauLlaslutiays const — error

o const 39lFlunsdszmea:
4 e o
o WRHWLADINTUDYALUL read-only
o reference 7181984983 auuy read-only
. A v g o &
o member function A3zt lFaauiang LUy read-only
(this 1T const pointer)
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Const Member Function

class String {
public:
String (const char* s) {
str = new char[strlen (s) + 1];
strcpy (str, s);
}
~String () { delete[] str; }

const char* get () const { return str;
private:

char* str;
bi
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Const Member Function

@10819013 1T 90:

void PrintString (const String& s)

{

cout << s.get () << endl;

A 6 % a K 6€a &
e 91INILNUGA s 219BINIAULANGNLTW const

o tMW4RTW String: :get () biTu const member — error!
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Static Member

Static Member Data:
a A 1
o fiNE4 1 copy a1 ARR
1 ) a 5‘;
o laifngurdnlusauiandlauasnaiatin
o YNaBULINGVAIRAEURENITOLT T INAWlE
=} 1 .
e LIUNI class variable
NIy senae:
o mvtvemalunaaiduiiNed declaration Tdin13a31967uils
o . o A A A
o @84 define dutls NlaNnianann1sUsznIaaas
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Static Member

class Transaction {
public:

Transaction (int delta)

id (NextID++), delta (delta)

private:

static int NextID;
private:

int id;

int delta;
}i

int Transaction: :NextID = 1;

{}
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Static Member

Static Member Function:
| fo A v o &
o WuWarTunlrsruiunInais
o 131511 method #MSUNTYALEALLANG LATDINA RN
(laifinasiiaas this)
— lagw13n1d189 non-static member ‘&
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Static Member

class Transaction {
public:

Transaction (int delta)

id (NextID++), delta (delta) {}

private:

static int NextID;

static int GetCount () { return NextID - 1; }
private:

int id;

int delta;
}i

int Transaction::NextID = 1;
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AAIAI961: Time

class Time {
public:
Time (int hour, int minute, int second);

int getHour () const;
int getMinute () const;

int getSecond () const;
Time& addHour (int hours) ;
Time& addMinute (int minutes);

Time& addSecond (int seconds) ;

void print () const; // HH:MM:SS
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3 ﬂ?ﬂ?@f/%?: Time

Utility functions:

int DiffSeconds (Time a, Time b); // b - a in seconds J
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3 n?m“’aaz/w: Time

> 1 v
@10819N1 7T

int main ()

{
Time start (8, 15, 30);
Time end = start;

end.addHour (8) .addMinute (30) .addSecond (2) ;
cout << "Start: "; start.print();
cout << "End: "; end.print () ;

cout << "Diff = " << DiffSeconds (start, end)

return 0;

<< endl;
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AAIAI961: Time

class Time {
/)
private:
int hour;
int minute;
int second;
}i
inline Time: :Time (int hour,

hour (hour), minute
inline int Time: :getHour ()
inline int Time: :getMinute ()

inline int Time::getSecond/()

(mwilniny

(minute),

const

int second)
{1}

int minute,
second (second)
{ return hour; }
const { return minute;

const { return second;

Data Abstraction A28 C++
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3 ﬂ?ﬂ?@fllw: Time

Time& Time: :addHour (int hours)
{
hour += hours;

return *this;

inWinY
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3 ﬂ?ﬁﬁ@fllw: Time

Time& Time: :addMinute

{

(int minutes)

minute += minutes;

if (minute >= 60) {
addHour (minute / 60);
minute %= 60;

}

return *this;

inWInY
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3 ﬂ?ﬁﬁ@fllw: Time

Time& Time::addSecond (int seconds)
{
second += seconds;
if (second >= 60) {
addMinute (second / 60);
second %= 60;
}

return *this;
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g & I .
IRV N: Time

void Time: :print () const
{

cout << hour << ’:’ << minute << ’:’ << second << endl;

int DiffSeconds (Time a, Time b)
{

return (b.getHour () - a.getHour()) * 3600
+ (b.getMinute() - a.getMinute()) * 60
+ (b.getSecond() - a.getSecond()) ;

inWinY
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7715171 Date

class Date {
public:
enum Month { JAN, FEB, MAR, APR, MAY, JUN,
JUL, AUG, SEP, OCT, NOV, DEC };
Date (int day, Month month, int year);

int getDay () const;

Month getMonth () const;

int getYear () const;

Date& addDay (int days);

Date& addMonth (int months) ;

Date& addYear (int years);

int daysUpTo (Date d);

void print() const; // e.g. 18 Sep 2015
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7715171 Date

> 1 v
@10819N1 7T

int main ()

{
Date start (18, Date::SEP, 2015);
Date end = start;

end.addYear (7) .addMonth (5) .addDay (2) ;

cout << "Start: "; start.print();
cout << "End: "; end.print () ;

cout << "Diff = " << start.daysUpTo (end)

return 0;

<< endl;
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7715171 Date

Aan233: 9 A TUIN N
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o uanztdandsuiwIwlaminig
(liwilan Time AnnuAdsmawimfwiinm)
A > 6 1 A A o s 1 1 %3

o WianununusaaudazdTsmaninlawinu

o WanlvwasUaBngsfin (nunwusd 29 Ju):

9
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2 v s = | a a
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