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class Point {

e o] B (R W =)
int_x;
int_y;

public:

1] 2= = (e 3Fr)
void setX(int x){ _x = x; }
void setY(inty{ _y=vy;}
void move(int x, int y){...}

void main() {

/IPoint 2l ~¢] ¢l ~E 2~ A
Point p;

/IPoint 24 A o] k<= X‘jy_(igz)
p.setX(100);
p.setY(40);
p.move(20, 50);

}




class Where
o =dsAdd i
public:
int data:
void PrintPointer( )
¥

void Where! PrintPointer( }
= S S {
o2 L{ cout €6 "PEMES] FAL << this <<
¥

void main( )
Where a, b, <
a.PrintPointer( 1;

b.PrintPointer( };
c.PrintPointer( 1,
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Data Abstraction
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o A& 543} (Data Abstraction)

» 743} (Encapsulation), d .24 (Information Hiding)
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AREA7E @ E] @ o Wh A F 2kl 2] v 73] 274 A] s}ofate]
WHEES W AT shal a S BT ol ik ek g
w C TZ&A (structure)
ATk AL o}, 9] F-gharel] ol 52 0 Ao

= C++£;1/H/\
A5 E5E WEs WEESE B9 s5Ho2 54

Hr'
(& n
- 4

public: & F-ol| A Ho
protected, private: U] -] R} K o]

rlr
E
4

C 919] Structure

o S1E) s o] 2= shel st T @A o] 9
= 3lE 2 (h): QB o] A e & 22 9 (o) T
o el

o 3
w B TRERAN R E
[ |

w Aok g (Al Aol B AAar AEaAl 71%)

il ©)

=

Class U] 59} 9] &

el 5 o o %
typedef struct {
int_x;
int_y;
} Point;

void setX(int x);
void setY(int y);
void move(int x, int y);
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class Date {
private:
int year;
int month;
int day;
bool valid;
bool IsValidDate(int y, int m, int d);
public:
bool SetDate(int y, int m, int d);
void PrintDate();
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Class U] 59} 9] &

o Se)gamnaha() BA 0w Wy g4 Ao

BOOL Date::IsValidDate(int y, int m, int d) {

if (y<1900||y>2006) return false;
if (m<1 || m >12) return false;

return true;

}

static int lenMonth[] = {31, 28, 31, 30, 31, 30, 31, 31, 30, 31, 30, 31};

if (d<1 || d>lenMonth[m]) return false;
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BOOL Date::SetDate(int y, int m, int d) {

if (IsValidDate(y, m, d) == true) {
year =Yy,
month = m;
day =d;
valid = true;
return true;

}else{ valid =false;
return false;

/I BH & == IsValidDate() & 2

I BHESUHA BHH> year 2
e =0 A ZHE 2 month 2
/I BHE UM BHH = day B2
I E =0 A BH = valid &2

o F20] o -ghepol A of Wi g, i W A

void main() {
Date MyBirthday; // Date S A2 QIAEHA M
MyBirthday.SetDate(1987, 11, 11); // QI AEH A9
MyBirthday.PrintDate(); /I AIAE A O] BORE
if (d<1 || d>lenMonth[m]) return false;
return true;
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Default Parameter

Class Constructor & Destructor

O Default Parameter (713 <14}

of g

class Date {
public:

void main()
{
Data date;
date.SetDate(); //2000, 1, 12

bool SetDate(int y=2000, int m=1, int d=1);

date.SetDate(2001); /12000, 1, 1
date.SetDate(2001, 5);  // 2000, 5, 1S A4
date.SetDate(2001, 8, 28); // 2000, 8, 2 7
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Class Constructor & Destructor

ftinclude "Point.h" ftinclude <iostream.h>

finclude "Point h"
void main()
{

Point: Paint()
/U LEH S Hd {
Point myPosition, yourPesition; m_n¥
m_nY

oo
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Overloading Constructor

0 YRR e o &

T E v

5o /
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class Rectangle {

myPosition. SetPosition(10, 30}: cout << "MMI TEZ==Hn"; blic:
vourPosition. SetPosition(50, 30); pl] IC: ) .
/) HE B (B AA 0B ot et Rectangle(): width(1.0), helght(l.O) {} _ /I default _
mPes ton Mo D Py ot < aE = EE Rectangle(float w, float h): width(w), height(h) { }; /I conversion
T Rectangle(const Rectangle& ); Il copy
mvpgg‘tign-%gﬁ( . void Point::SetPosition(int n¥. int n¥) void Set(float w, float h) { width = w; height = h; }
yourrosition ow B . .
i R float Area() { return width*height; }
class Point e pnvate
pub | ic: void Point::Move(int n¥, int n¥) float width; float height;
Point(}; { }-
wirtual ~Point(); m_n¥ += nx; !
T e Rectangle rect(3.0, 4.0);
vo!j:laet;%;‘iionx(in‘ttnx,\f’)i‘nt nvy: Rectangle * ptrRect = new Rectangle;
vittual void Show): woid Point::Shou() ptrRect->Set(7.0., 8.0);
LN b cout <€ et < ik << 7, Yo << i << "W cout << “ptrRect area=" << ptrRect->Area() << endl; 14
int m_nX, m_nY;
Copy Constructor Copy Constructor
H L Al x class Person {
O NnSstr r

B ]— @ 01_ ]‘((EOPY C(i st uf:to ) N a om o public: Person::~Person() {

w AR = AA S A2 A n o] AAE QlFm deshe 44 Person(); delete [ name;

» 1 7] ¥ (parameter)+ T 7l const & o= A Person(char *, int ); }

5T ~Person(); int main
O HEE JAL A2} (default copy constructor) private: 0 0

n EAF AR A Q] AEF Al Abs o2 A E = EAF A AL char * name; Person personl(“Kim”, 20);

w IR Agy] = A o] W W ANAlE = Ay int age; /I default copy constructor AE Al
uutﬂii E/\}Q o) RS = <] k // shallow copy0il ISt Hi22| & ofle] &M
e Person::Person() { /I DEEP COPY copy constructor)t & 2 &
B - name = new char[10]; Person person2(personl);

/I B 2| 8t copy constructor= default copy constructor?t 22 & Ef strcpy(name, *7); Person person3 = personi;
Rectangle::Rectangle(const Rectangle& r) { age = 0; Person person4;
width = r.width: } /I default assignment operator AtE Al
heigh - hei h Person::Person(char * n, int a) { /1 shallow copy0il 2!& Bl22l é‘x Ol 2
eight = r.height; name = new char[strlen(n)+1]; // DEEP COPY operator=J} Z Q &}
} strcpy(name, n); person4 = personl;
Rectangle rect(3.0, 4.0); age = a; return 0;
Rectangle rect2(rect); // call copy constructor » } } 16




Shallow Copy vs. Deep Copy

Original Original

Object Object

personl personl ]
person2 person2

Shallow Copy Deep Copy

O person2, person3 A A Al EAF A AR A W 122] Edglo] A personl
9] name®] 3 IE|RF A} (shallow copy)

O person2, person3 A~A A} $ % 3}¢] name XU E 7} 71 7] = | B 2] &) Al
PR ES200 S At i) A) 7 person] 284} & % 5}o]
name 2 1E 7} 712] 7] W &g S|4 A] Aol 2

o "R E FI3sh= 2 HAK(deep copy)E 3t HAF BAAE A # oF

bombekbA 2 BALE

ol

O persond = personl®] 7% default= &2 FAHE
Shi= operator=5 57} 214 3l oF

I
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Copy Constructor & Assignment Operator

class Person {

public:
Person(const Person&); /| DEEP COPY copy constructor
Person& operator=(const Person&); /I DEEP COPY operator=

h

Person::Person(const Person& p) {
name = new char[strlen(p.name)+1];
strcpy(name, p.name);
age = p.age;
}
Person& Person::operator=(const Person& p) {
if (this == &p) return *this; /'if Ins is the same as rhs, return *this

delete [ ] name; /I delete storage for lhs
name = new char[strlen(p.name)+1]; /Il create new storage for rhs
strcpy(name, p.name); /I copy rhs “stuff” to Ihs
age = p.age;
return *this; /I return *this

} 18

Member Variables

O W< (Variables)
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Z 8 2= CTest®] <1 (Test.h)
o WH W m_name
o W &< A4 2} (char *msg), 22E A¢
» S 2 CTestd] -8 (Test.cpp)
o A4 A}(char *msg): msg(“ 42 T&")E
m_name®l| A% & =2
o 28 2H): m_nameS ¥
» 22 CTest®] AF-E-: (main.cpp)

o X934, A, T8 0= ClestS 3H 5%

Static Member Variables

o A4 W WS (Static Member Variables)
gt Fe 2ol A stk A E o] BE IS AL 515
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class Point {
intx; inty;
public:
static int count;  // QIAEHAQ| 5 MID| ?I8H H 4
Point() { count++; } /S F=DN
~Point() { count--; } J/E=2DN

h

/I static(B3&) Ha= A dUR SH0lA EE2 dAHEHL, =Dt &Y
int Point::count = 100;

20




Const Member Variables/Functions

O const WH

= 27180 ¥ 4 94
const double pio= 3,141592;
pi=10; /7 ol

e
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O const &<

o~ o =1 2~ L =) 2~
Ao gte HAd o gle d7] A8 3
class Count {
public:
int GetCount() const;
void SetCountl int nCount )
private:
int m_nGCount;
%nt Count: : GetCount () const

return m_nCount; /YD HE g

\Eoid Gount:: SetCount( int nCount )

m_nCount = nCount; // BIH Blo| ZF HA
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This Pointer

o S 229] this XA E T
w AR S0 2RI A G v e o] F4
U8 S 2o A7 A S wipi R HAE o) ALS
finclude <iostream.h>
class Where
{
public:
int data;
void PrintPointer( )
void Where:PrintPointer( )
{

cout << "REHES 4= " << this << " HEYULCH W0

void main( )
Where a, b, <

a.PrintPointer( J;

b.PrintPointer( ); EHZ
c.PrintPointer( ): PEHEL| FE4-= @8x0012FEE@ HUKI%!LJU-
' FEHES| 4= exee12FEDC HR| 2 L CF.
PEHHES| F4-= axee12FEDS A2 L|Ct.

Polymorphism

O 3% (Polymorphism)
= “One interface, multiple implementation”
= Compile time T+& 4
3+ Overloading
$14k2} Overloading
= Run time %% 73

713 (virtual) & ©] 8§ 349 Overriding
o NOTE:
w OEAA S 7R 713 2@ 2 (base class) 9] A H A= A vi rtuali
AAgt} - 9k 22 2~ (derived class)©] ﬁ:”é%]- i% SH=
&to] memory leako] 1} o] 33t A5 =& = 3 I}E‘r

Function Overloading

ol ol B2 A ] wl WS Wk gho] T A 4
= 5% A F5e) AL A dolE ergjel met s o] A

o < W EY (Function Overloading)

class Overload {
public:
int Max(int a, int b) {
if (a > b) return a;
else return b;

double Max(double a, double b) {
if (2 > b) return a;
else return b;

}

void main() {
Overload o;
int x; double y;
X = 0.Max(10, 50);
y = 0.Max(10.6, 50.3);

} 24




Operator Overloading

o AR} 2 29 (Operator Overloading)
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Operator Overloading

6<—f}-?:J)I\—]-—le-:-I-/'/*///(%)//\/&5/ |/~/' =/<I>/<=l>=l<<l>>/
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o A4k W 29 (Operator Overloading)
class Point class Point class Point
public: public: publicil ) :
void Increase(); void operator++(); Point(int n¥, int nY);
L Point operator++(};
iy i
I
void Point:: Increase() void Point::operator++() Pointi:Point(int nX. int n¥)
{
m_nx++; m_nx++; mony = ni;
m_n'++; m_n'++; mon¥ = nY;
i ] }

Point g=++p; // &
NrEgtol Ylon g gy 27
|

Point Point:operator++()

return Point{++m_n¥, ++m_nY);

woid maing) id main() void main()
Point pi Foint p: Point p:
p.SetPosition(10, 10); p.SetPosition(10, 10); p.SetPosition(10, 10);
p.Increase(). ++p +p
p.Show(); : p.Show( ) ; ) p.Show();
25 26
Operator Overloading Operator Overloading
class Vector { Vector& Vector::operator+=(const Vector& v) {
intx,y; X += V.X;
public: y +=V.y;
Vector(): x(0), y(0) {} /I default constructor return *this;
Vector(int a, int b): x(a), y(b) { }; }
~Vector(); Vector Vector::operator+(const Vector& v) {
Vector t;
/I operator overloading X=X+ VX
Vector& operator= (const Vector&); /I assignment operator ty=y+wy;
Vector& operator+= (const Vector&); return t;
Vector& operator-= (const Vector&); }
Vector operator+ (const Vector&); /I + operator Vector& Vector::operator++() {
Vector operator- (const Vector&); X++;
Vector operator++ (); /I increment y++;
Vector operator-- (); return *this;
bool operator==(const Vector&) const;  // equality }
/I operator<< bool Vector::operator==(const Vector& v) {
friend ostream& operator<<(ostream&, const Vector&); return (X == v.X &&y == Vv.y);
+ 27 } 28




Operator Overloading

Friends

ostreamé& operator << (ostreamé& out, const Vector& v) {
OUt << “(* << V.X << ¥, " << vy << *)" << end!;

return out;
}
int main()
{

Vector a(3, 1);

Vector b(1, 2);

Vector ¢ = a + b; // can use default copy constructor or assignment operator
Vector d;

0 Overloading operator<< 37
w Sz AR E 9 ZRIESY] 98| A
L operator<< = W= A friend function©] o] oF gt} - 0perator<<‘“
ostream Z 2 2= 0] HlvjolBm g i Fef =0 Win ot =
gtk
O Friend
w S 229 private tl o] 9} ol A28 5= Q)
= Friend classt} function = 31t}
m NOTE: friend = 745 (inherit) & = g2, 71748 (virtual) =

d+=a;

d++: ] =] 6]— }, O] E],

cout << *Vector ¢=" << ¢; 3} E 2| 2~ (Derived ¢ a%) o| A] operator<< ¥l 7]QF 2]~

cout << “Vector d=" << d; (Base class)®] private W H & A}-8-3F H?

if (c==d) A: 71Nk el 2~ 9] operator<< & H-& §F, A S 29 F7HAA
cout << “c and d is the same” << endl; HlH o] B & F-Et.

} 29 30

Inheritance Inheritance

O 74 (Inheritance)
w ojn] WhEolZl VN S 2o FHE RE 5SS AYE
Aol A =2 A S H=E YA
291/ 7149F 22 2 (Super class, Base class)
319/ 9}A & 2 2~ (Subclass, Derived class, Extended class)

94 T LUAE AT 20
s M58 £4S ole W FE FEE Dol glojd
« AEE FArE 2 AN

Pomt class Point{...} ‘

SO

{Co]oredPomt} ( 3DPoint | ’class 3DPoint : Point {...}
— ]
)

7Rk & 2 2= (Base Class) 9} 34 & 2 2~ (Derived Class)

class BaseClass{
public:
- ==
int BaseYariablel;
int BaseYariableZ;

=

BaszeClass(); I
virtual ~BaseClass(), //
void BaseFunctionl();
void BaseFunction2();

T

k- 02
mﬂok
o2
¢ r

class DerivedClass @ public BaseClass
{
public:

- ==

int DerivedYariable;

void DerivedFunction(};

m Derived Classol| 4] A}-& 7}53F W] ¥ 4= 371 - =, BaseVariablel,
BaseVariable2, DerivedVariable

m Derived Classoll A A}-& 7153+ Wl ¥ $F4=+= 37l - =, BaseFunctionl,
BaseFunction2, DerivedFunction 32




=2
Example o oIme? gE Example
ASl Lt0l=? 29 -~
BO 01527 £0
0 2~ Person oo aser 2‘7"[ o &) 2 Faculty = Persons 445
= W5 name(©] ), age(Hl) g;: 3&1223 % = S course(TH)
s Wn e Bol +BtA=S? 67 n A
Person(char *n, int a): ©] &, t}o] A7 st 30| o0 A5 HE Faculty(char *n, int a, char *c): ©] &, t}¢], 253 A%
Show(): “°]&, He]"& =¥ Ol = & 294l Show(): 7]H+ & & 2= Person®] Show() & =51, }5-& &4
[ 0§ 27Kl 89 75 67 77
o = ¥ 2 Studenti= Person< /4 Person * p;
= W% kor(F01), eng(°]), math(F31), avg(BT) [ oo p ~new Student(“Lee”, 20,3, 4,5
s AW S Person p->Show();
wolH B . p = new Faculty(“Park”, 40, “HCI2");
Student(char *n, int a, int k, int e, int m): @ 7= A4Fe} L, p->Show();
o, ol FoI A, Jol g H, Ftg A, RN AF ] 5
Show(): 711t & 2 Person?| Show()& & &3}, Student [ I :
%ové)a, ol A, 534 4, ﬁg&é 5o % Student Faculty Staff
33 34
Overriding Overriding
o A7 2] (Overriding) 0 W EY (Overloading) ¥} A1 4 2] (Overriding)
m 7| HFE Y 20 vlLof QtE = Skl A A A E ) 2ol A » Overloading: &Y g+ ol /i HF71 & g8 = ol
A 2l s M ALE- 2]
E\ass Point \{md Point: :Show() int Max(int a, int b);
public: B cout << "HE" << mon¥ << M, ¥=" << opin¥ << "Hn"; double Max(double a, double b);
int m_nX, m_n¥; // XY THE
void Show();
T = Overriding: &9 3 ool ELd 3 /|55 = o] 49l
class Pointi) void PaintdD:: Show() Point Class: void Show();
public: ! cout << ", Z=" << m_nZ << "K=" << omonX <<, ¥=" << omnY << "#int Point3D C1a58: VOld Show()’

int m_nZ; //
void Show();//

void Point3D:: Show()
{

cout << ", =" << m_nZ; // MEE
Point:: Show(); /e 2

R

¥

= &, Point3D & 2| 223 Point Z 25 F4ur2 9y S

36




Virtual Function

o H-¢19 (Binding)
 FE aEets Bl ek A R A E
AAANAFE= 2
= A v}l d (Static Binding)
FERETELE RS
= 54 el (Dynamic Binding)
AP &4 vt A4
O 7H& g (Virtual Function)
= S AA T v virtual 7|9 =5 B FE MY E B
vl & AHE

a THgE o9l o) mE S A uhelg ow A

Virtual Function

o P3asel A8

t{i‘ass Paint class Point3D © public Peint
public: .
! . public:
) void Show(); void Show(); 7/ Bt R e
\{foid Foint:: Shaw(} void Point3D::show()
et = o mama. {

cout << "Point 228l show B ZE" cout << "PointiD S A9 Show B ZE"S
void main() void main()

Point point; Point =p;

Point30 point3d; Point point;

Point30 point3d;
point. Show();

point3d. Show(); p=d&point;

¥ p=>Show(];
p=&point3d;

p->Show()

zei2y EEET

Point el A

Virtual Function

o /bggsel ey

Pure Virtual Function

class Point class Point3D © public Point
public: public:
virtual vaid Show(): void Show(); /P HEe
i
void Point::Show() void Point3D:: Show()
{ {

cout << "Point 2 229 Show BF =

]

& cout << "Point3D 22 A2 Show BT =&

void main() void main()
Paint point: Pomt P )
Point3D pointid; Point point:
PointdD pointdd;
point.Show(); L
paint3d. Show(); p=&point;
¥ p=>Show( ) ;
p=&pointdd; i o
p=>Show(); // Point3d 1Tl Show %
! 115 5 upel g

Point el i Show & ==

Point3D el A

O Pure virtual function
» 34 22~ interfacet 4
» X5 94 S 1= 9EEA] pure virtual function (OF2f Al 9] draw
)= 7HA ok &

class Shape {

public:
virtual void draw() const = 0; /I purely virtual function
virtual void error(const string&) const;
int objectID() const;

h

class Rectangle : public Shape {};

class Circle : public Shape {};

Shape * s = new Shape; [ error: Shape is abstract base class (ABC)
Shape * r = new Rectangle;  // ok
r->draw(); /I Rectanglel| draw()€ S & %0




Polymorphic List

/I DrawAllShapes= 2t Shape(Z, Rectangle &£ = Circle)2| draw()E S &
void DrawAllShapes(const vector<Shape*> s)

{
vector<Shape*> itr = s.begin();
while (itr '= s.end()) {
(*itr)->draw();
}
}

vector<Shape*> alL.ist;
alist.push_back(new Rectangle(...));
alist.push_back(new Circle(...));
aList.push_back(new Rectangle(...));

Inline Function

=
= B5E BESE AN mE BAR B
o At F7)E ST FASEE weh
= WS SR 2717k e gl 4
O inline &<~ Y=+ B
EAH B FAIH QA
class Point
class Point public:
public int m_nX, m_nY;

int m_nX, m_nY;
void SetPosition(int x,int v ) {

void SetPosition(int =, int v )
m_nk=x; m_n¥=y; };

inline void Point::SetPosition(int x, int v )
{

. . = X=x
aList.push_back(new Triangle(...)); // M2& ShapeS & FItg = US ahd=0] Molx} LS o] 5 n =y
DrawAllShapes(aList); A5 2.2 inline g7 A4 :
41
=7
v 23 & Class Template
~7 = =z = T
o C++ ZRIOMNA T& = = W2 T7 o J=slols
= 34 (static) o HOlEE T BET Gu7l e 2o aE o W ol u AL
EEJ—%Q] /\]7“'3’% }\]oﬂ %%E]_—ﬂ_ SE:L%JQ] %‘fi‘.ﬂ —51;}'7']] TD‘HX'“E] finclude <iostream.h> finclude "Point.h"
Static% /\]——g—ﬁ]—7ﬁ\/l— 31][‘(3:!_] Hd‘?,]oﬂ}\-] /}jo‘j% ﬂ—/l:}f_‘ 7&7910] %] template <class type® class Point void main()
= Z}F (automatic) publ ic: jj PIaE A e
o /W B IPoint <double> dPosition:
2Bl A7 A" Ao = EF oA fFradt oz Add wid ietP?iition;tyie o, oee s Foint <int> nPosition;
- =] = =] WO O e e A, e n B
A A E 1 EFS Hojue &1 S| A1 2. Autos AH&SHAE void Show(). - Forelote foTass Toces R ST
HEH—] 2] A EaR= o] @ i i ;; it dPosition, SetPosition(10.45, 30.52);
]—}\ -,—loﬂ ’1 ‘] ‘Q_ ?—],——‘_ j—o —Hl ot, = e \{fowd Point<type> :SetPosition(type nX., typl Position SetPosition(50. 30);
3 b Z] T3 B S % 7 Y B = .
o Oﬂ H7H E lj_ =2 =2 ELH ] ]'1_ = a2 P m,nXJTm,n‘r'i m:zﬁ _ zé: Qé @iH I}g?; %(;’—ﬂ
] ition. ;
= 5% (dynamic) d hPosition. Show()
B=o)u} e el s} wrlglo] AR A Wb w1k Bk 3 femplate <class typer }
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New, delete GIAHA}E 0]
FALIFE aHo=z v
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void Point<type>:
{
m_n¥ += nx;
m_n¥ += n¥;

void Point<type>:
1

‘Move(type n¥, type n¥)

template <class type>
' Show()

cout << "H=" << ominX <<, ¥=" << omon¥ << "Hn";
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Exceptions

O C++9] ¢ €] (Exception)
o dl@ meage] MR o s FRE 4 Y- A4S o
WSS AL e o) 5 E sl vrel <o) 1
T4 W2 E gty Ple vEe e
NULL 2] do]8 = A sl= 42
02 W71 w8k 2
AbgA7F A kS g 2R ao] SulE A s S gle
As
O C++9 o @] A 2] F-&< try, catch, throw ©]-§
o tryiz Sl 7h S A B A A B W9 A
m catch &55& o 9= A

3

Exception Handling

O try &= oA T3 = o @] B 5 catch =39l A
stAM o 2 2ld 4= vk
o AR E 2| gk 2% o= e A

=5 )
j=4 -

dE A oA RS YR e 5 gl Aol M C++9] try, catch,
=

if (0l 21 = 21)
throw 0l 2 24 Xl;

» throw s 9 9] & YA & (raise) - 0.2 of| 9] WA 21U o }
throw k2] &2 o 2 A& catch (0l 21 24 &) {
olxel ...
45 } 46
Exception Handling Exception Handling
void fun(int number) { int main() {
if (number%?2 == 0) throw “error”; It?;/ "{"* b;
cout << “This is fun” << endl; cout << “Enter two positive number:”;
} cin >> a;
int main() { if (a<0) throw a;
try { cin >> b;
. Q|2 BHAY if (b==0) throw “cannot divided by 07;
fun2); /1 ol2ldS 22 cout << “ the result is * << (float) a/b << endl;
fun(3);
} catch (int a) {
catch (char * msg) { cout << a << “is a negative number” << endl;
cout << msg << endl; return 1;
return 1, catch (char * msg) {
} cout << msg << endl;
return O; return 1;
} }
47 return O; 48




