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o] X 2|(Exception Handling)
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. O'” E'|7|' Ol'l—l El_! int main(void)
{
int main(void) int a, b;
int main(voi
‘ cout«<"SIHel =Xt & ¢ 1,
int b cin>a>>b;
int a, b;
<"SIel =X &= =
cout<<t =T cout«"AF1|"<endl ;
cin>a>>b; )
n n else {
cout<<'a/bSl R : "<<a/b<<endl; tec'a/be] B : "<<a/bcend|
cou a = . endl ;
cout<<"a/b2l LIHXI : "<<a¥b<<endl; t<c'a/bel LI : "<<aibcond|
cou a : a endl ;
return 0; }
}
return 0;
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try {
(02 Arst 2hA)
try 2= <
throw | ex
1. throwd| & &t
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catch(exception ex) { o olele Mg ‘
catch 2= <« U2 ar=r A2
ki
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int main(void) try {
{ if(b==0)
int a, b; t =§< throw | bl; // b= 00| CH.
(1] AL - [ . My ==
cout<<"SFIH =X &H : *; cout<<"a/bll = "<<a/b<<endl:
cin>>a>>b; cout<<"a/b%l LHH X : "<<a%b<<end!;
i
try{ N
_ |
1T (b==0) catch(int exception) {
throw b; cout<<exception<<" & & "<<endl;
cout<<"a/bl 8 : “<<a/b<<endl;  EENER| L uoimom LA A 5K, <<ond!
cout<<"as/b2l LIHRXl : "<<a%b<<endl; 1
} A
L =
catch(int exception){ - 02 7|=|'| %H%OPE try =52| Lt
cout<<exception<<" &5 . "<<endl; HX £& IM . L
cout<<"AQ21 [IA| A& FIHIR."<<endl: ° 01|9| f’l E—l < catch E% O|—?——|—
X B A%
return O;



Stack Unwinding (25 £7|)

» Stack
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 Stack =7|

int main{void)

{

tryd

cout{<"a/bel = @ "¢ divide(a, b) <<endl:
}
catch(int exception){

}

return O
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s
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int divide(int a, int b)
1
iftb==0)
throw b
return a/b:

o2 8=



int main{void)

{
AH 2F
T int divide(int a, int b)
tryd
b {
oo B2 e ;
cout{{"a/b&| = divite = b) <{endl if(b==0)
} throw | b
catch{int exception){ return asbs
}
}
return O:

Ole 8=
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- Stack 27| Of| X

int divide(int a, int b); // a/b% R0+ Bi&

int main(void)

¢ int a, b; int divide(int a, Int b)

{

cout<<"SI{e =X+ LA : *; i f(b==0)

cin>>a>>b; throw b;

return a’/b;
try{ }
cout<<"a/b8 | : "<<divide(a, b)<<endl;
+

catch(int exception){
cout<<exception<<" &3 _"<<endl;
cout<<"YUHLFTI Al & olHR."<<endl;

}

return O;



int main(void)

Iyl | 100
fct1i( %
I

catchiint ex){

coutd<{malg

¥
return O
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void fct2( ){
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fct3 100
RS 1'1"
fetl m:a
main "II’

void fct3( )
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« Ol 217t ME|EX| H2H

s stdlib.hOff A &0 S?AE abort ot=O| 2 =0| olg == 12
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- HEE[= 0le A
- 120]2/0| 0|2|7H HEE| B abort &40 B

int fct(double d) throw (int, double, char *)
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 SILEO| try, O 2] 7 2] catch
int main(void)

{

int num;

cout<<"input number: '';
cin>>num;

try{
1 F(hum>0)
throw 10; // intE 02 dE.
else
throw "m"; // char8 02 dE.
}
catch(int exp){
cout<<"intd 0|2 Zd"<<endl;
}
catch(char exp){
cout<<'chard 0|2 Zd"<<endl;

}

return O;
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- D= 02| M2| catch 25

try{

I:O
>

catch(..){ //... 42 2E HAE T Mel ot = 8
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27 get_max()

Int get_max(int x, inty)

{

If( X >y) return x;
else returny;

}




k== get_max()

float get_max(float x, float y)

{

If(x>y) return x;
else returny;

}




- ABtst o Z 72 A (generic programming)
. QHIXO| ACEZ XAS D 0| ACE 4L 2XHY I} 2+ CHYSHER! Q|
A of chatod RArRst= e’/ 7| |

HEH Y4

get_max(__ x, y) it get_max(imnt x, inty)

{ {
if( x>vy) retum x; :> if( x>y) retum x;

else retum y; else retum v;

h h




get max()

template<typename T>
T get_max(T x, Ty)
{
If( X >y) return x;
else returny;

}
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int get_max(int x, int y)

{

if(x>y) returnx;
elsereturn y;

h

get_ max(1, 3) S =&

template <typename T>
T get_max(T x, Ty) 7
{

if(x>y) returnx;
else return y;
} cet_max(1.8,3.7) 22 & =

7\

double get_max(double x, double y)
{

if(x>y) returnx;
elsereturn y;

h
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using namespace std; Ny AT

template <typename T> :

T get_max(T x, T y) 39

{ ASTtR ofR Al F2HNS ...

if(x > y) return Xx;
else return v;

}

int main()

{
/] Otellel 22te 4 HE get_max()S SEEHC
cout << get_max(1, 3) << endl;
[/ Ofcle] 222 A4 B E get_max()= ==¢ctCt

return 0;
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template <typename T> // ZIOZ M9
void print_array(T[] a, int n)
{
for(int i=0;i<n; i++)
cout<<afi] <<"";
cout << endl;

}

template <> // HEE Exzt

void &rlnt array(char[] a,intn) // 0471 B1==7t char®l ZA<0= O] 27t
D=E

{

}

cout << a << endl;




void swap_values(T& x, T& vy)

{
T temp;

temp = Xx;
X =Y,

\}\y = temp; /

/@ swap_values(char* s1, char* s2)
{

int len;

strcpy(s1, s2);

/

strepy(s2, tmp);
\\delete[] tmp;

ot
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char s1[100]="This is a first string’;
char s2[100]="This is a second string’;

swap_values(s1, s2); /] s1, s271 25 HHY - @H2Y &t ©=
cout << sf<< ™ " << s2<< endl;
return O;
}
Hay A
200 100

This is a second string This is a first string
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template<typename T1, typename T2>
void copy(T1 al[], T2 aZ[], int n)
{

at[i] = a2[il;



- S22 HlE = (class template): =2
(template)

{

template <typename Et210| &, ...> class S| 20[&
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class Box {
public:
Box() { }

data = value;

3

return 0;
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template <typename T>

class 22{20|&

{

A/ TE OO MEX] ALY &= UL

}
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#include <iostream->

emplate <typename T>
class Box {

T data; // T= Ef(type)= LIEFH LY.
public:
Box() { 3

void set(T value) {
data = value;

3
T get() {
return data;

N /
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Ao HE Z2fA
[Boxcdouble> box1; |
box1.set(3.141592);

return 0;

}

ey Ao
100
3.14159
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class Box {
T data; // T= Ei2(type)= LIEFHHCE.
public:

void set(T value);
T get();
5

void Box<T>::set(T value) {
data = value;

T Box<T=::get() {
return data;

}
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#include <iostream»

EAQ BEQl DA
template <typename T1, typename T2> HAZ ARk =
lass Box2 { A BEZ

T1 first_data; // T12 ElQ(type)S LIEIHLH.
T2 second_data; // T2= E}Q (type)= LIEILHCE,

public:

Box2() { 3

T1 get_first();

T2 get_second();

void set_first(T1 value) {

first_data = value;

}

void set_second(T2 value) {
second_data = value;
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T1 Box2<T1, T2>::get_first() {
return first_data;

}

T2 Box2<T1, T2>::get_second() {
return second_data;

}
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class MyException

{
public:
const void* sender; // W2AE 98 B =4
const char* description; //7 G20 Oist &9
int info; // 2ot 38
MyException(const void* sender, const char* description, int info)
{
this->sender = sender;
this->description = description;
this->info = info;
}
};

/7 EA2 gts 2L
void DynamicArray::SetAt(int index, int value)

{
/7 Q1EASl HR{DF X LW HAE UL
1T (index < 0 || index >= GetSize())
throw MyException( this, "Out of Rangel!!", index);

arr[index] = value;
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o
// Qe A ZAE Ol
lass OutOfRangeException : public MyException

// W22t 23EE ol
class MemoryException : public MyException

{
}:
try
{
// OutOfRangeException& Z&& MemoryException& E 2
//7 0|2 AHNE HECD JHE
}
catch(MyException& ex)
{

// OutOfRangeException 1 MemoryException 2%
/7 HIIM &2 = UL
cout << "012I0f (48t &%= " << ex.description << "\n":




TR 0fe 2ol 7
—_ sl A= CESE AL O
- Ol2l= T2 o | HHYME HEE 4= QL
int mainQ)
{
try
{
AQ;
+
catch(int ex)
{
cout << "0I2 = " << ex << "\n"';
+
return O;
+
void AQ)
{
BO:;
+
void BQ)
{
CO;
+
void CQ)
{
throw 337;
by
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- 2 0|2 CHA BE = UL
int main(Q)
{
try {
AQ;
}
catch(char c){
cout << "main() g=0lA &2 02 =" << c << "\n";
}
return O;
}
void AQ
{
try {
BO;
}
catch(char c) {
cout << "AQ =0M &2 W2 =" << c << "\n";
throw;
}
}
void BQ)
{
throw *X*;
}
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« try 23 StLHO| O 2] 7H2| catch =& 0| O|O{ & == QUL}

int mainQ)
{
try
{
AQ;
}
catch(MemoryException& ex)
{
cout << "MemoryException EIZ2Z &I S\n";
}
catch(OutOfRangeException& ex)
{
cout << "OutOfRangeException EI2CZ EHIS\n";
}
catch(...)
{
cout << "] &9 EI\n";
}
return O;
}
void AQO
{
// throw 100;
throw OutOfRangeException(NULL, 0);
}
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. Catch 220| 012191 2

imt moin() _+. void Al

+ry .__“__..---"' throw OutOfRomgeException(NULL, O);
( e )

A
}
cotch(MemoryExceptiond ex) «_ _

Y e vV Te~o__ @ MemoryException& ex = OutOfRangeException(Null, 0)

{ T et 22 7iae| ReEE= @Y =o0|X| RsEio)

- = a2 o] catch 252 d2IE & 5 gl
cotch(OutOfRomgeExceptiond ex) e
{ * ““'-.._'@} OutOfRangeException& ex = QuiCiRangeException(Null, 0}

/M 212t 2 Fhale] ZEF) B AO|CH

e M O caich 50| A& EC)

cotch(.) q ———————————————
{ =~

/) M= “~~® 9 catch 50| AU wLo0]

=
0| catch E52 ad=x et

return O
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« Of|Q M= glHEHAZ B A0 SL}
try
{
MyException e( this, “ZX”, 0 );
throw e;
}
catch( MyException& ex)
{ cout << ex.description << “\n”’;
}
o f|IHEALL ZOIE 7} Ol AN EfRIC = Bt= AR 0= =
Rt A EASIEZ H| 255 0|0t
- WK S SHOR St EHX D OIE EQOR g HQ
O 220t AV EAorK| = GEX| B H| 22| 2t A=
AE MOFStE = oL}



1. Olel = LIEIL = SciLet &

- catch = =0 0f| 2|7}

Ty ==

catch == <

h

=

|

C o = |

E!-Elt OI-A_l
try {

| ExceptC Erg) ofl 2] W2l

ry ;‘E{

catch(ExceptA ex){ =7

3

22X
catch(ExceptB ex){ 7
}

33X
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2. new AAXHO) ofslf MEE|= 0|2
v,

: new GIAMRL}H D@ B| B7H TS AT} S [} LA
Al7| < of 2

using std::bad _alloc;

int main(void)

{
try{
int i=0;
while(1){
cout<<i++<<"HH &Y"<<endl;
double(*arr)[10000]=new double[10000][10000];
}
}
catch(bad_alloc ex){
ex.what();
cout<<endI<<"END"<<endl;
}
return O;
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try

{
//7 HE22E &Ystlh.
char* p = new char [100];
// IR AHEHEASES == 6H0t.
cout << 020t MBIl &\n';
// GI2AE S &ICH.
throw "Exception!!";
// 0|2 AL X Es=S sdstth
cout << "0ll20t &Ast E&\n";
// H2clE HMSCH. (A& otE)
delete[] p;
p = NULL;

ks

catch(const char* ex)

{
cout << "0l &S : " << ex << "\n"';

ks
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idt main()
{ /
L%
- {

Al);

}
c
{

returm O;

}

tch(const char® ex)

cout K "o g Er=: " K ex K "wa";

bid Al

/22| & EEet)
chat*® p = mew char [i00];

HAZIDER| AMERISE E=EICH
cout Koy 2|zt LMFH7| Fwn'

e "

id B()

throw "Exception!! i

//CI1RS MHMEX| YSES SHFCE,

cout (€ "enliab HRrHZE Zawq"; '

/22l S SHA oA 2HE),

'
i
1
1
I

deletell p; 1

[
p = NULL; 1
/!

}

||
T

0l
A=A

=

==
=]
i

=
[==

=t




// AO0IE QI 2efA
class SmartPointer

{
public:

public:

SmartPointer(char* p)

> ptr(p)

{

b5

~SmartPointer()

{
// A8 XI SELE Hs oIS
cout << "MIZ2IJt HMIE CHYIN\N";
delete[] ptr;

b5

char * const ptr;
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o AHXIE ARSI A 2| AA 22 HIX| = o

try
{
// HE2E Y6t
char* p = new char [100];
/ 22 E 228 =48 AQE EOIHN 2&stCh.
SmartP0|nter sp(p)
//7 IR AHEAS S &5 6t0t.
cout << "0l2Jt ZMSGHI| &\n";
//7 OIE H&ILCH.
throw "Exception!!";
// 0|22 X EsSS &ZEtL.
cout << "02IJF ZHE =\n";
// OIE22IE diHaiE BRIt 8iCt.
// delete[] p;
// p = NULL;
}
catch(const char* ex)
{
cout << "0ll? &HES : " << ex << "\n"";
}
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i =
A El/\ﬁE M 2|5l Of St
DynamicArray: :DynamicArray(int arraySize)
{
try
{
// SELZE MHZ2elE g€YEtlt.
arr = new int [arraySize];
//7 HiE2el Z0| 2&
size = arraySize;
/7 GIIA D22 HAE LHAIZICEH.
throw MemoryException( this, 0);
}
catch(...)
{
cout << "({J|l= AAHECHII\N"
delete[] arr; // clAAE FHelstl.
throw; // 0|2= g H&IC.
}
}
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7. 2BXH0| A 2] oA E

. AYRIO|A 02| 7} LS HQof T2 IO B A
28 9lo02 AMK SO2 ofQ7t HHXIX|

DynamicArray: :~DynamicArray()
{
try
{
// BI22IE oiMStCt.
delete[] arr;
arr = 0;
ks
catch( )
{
¥
¥
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auto_ptr

s CH+OI M 7| 2H o2 HBots ADLE EOIE 234

#include <memory>
using namespace std;

int mainQ)

{
// AOE HEOIH M4
auto_ptr<int> p( new Int );

// AOLE EOIHO AHE
*p = 100;

/7 H2cE U= ollAol = E&It T

return O;
ks
auto ptrimt) p( mew int )
T I Yy '
A
!J'} ; "1‘ \\
auto_ptr A0 _---" / \ TSe--- SUSE int Sk DSt
AHE Helfic) / " o FAS GONE s B
J" \\
' b
auto_ptr S0ME A0tE ZQIE|9| 0|E

int 48 7122 £
Q= auto ptrO|CH
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bad alloc
- S HZE 2 2TA] HMX| = 02 S

#include <new>
#include <iostream>
using namespace std;
int mainQ)
{
try
{
// Ee 4o HE2E gYstlt.
char* p = new char [Oxfffffffo];
}
catch(bad_allocé& ex)
{
cout << ex.what() << '"\n";
}
return O;
}

o g Wt WsourceW?24_exceptionhandling®20Wdebug®20.exe"

had allocation
Press any key to continueg




push(A)

ATNALEA

push(B)

push(C

S

pop()




<+—top

(a) &HoEn

(b)Z 2+ 44 Exf

4——top
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ISEmpty() , i1sFull()

ISEmpty()

If top =-1
then return TRUE
else return FALSE

isFull()

if top = (MAX_STACK SIZE-1)
then return TRUE
else return FALSE




N - |
push()

push(x)

if isFull()
then error "overflow"
else top—top+1

stack[top]—x I

4 4
3 3
2 - 2 ——T0P

1 «—fop 1
0 0




el
pop()

pop(x)

If ISEmpty()
then error "underflow"
else e—stack[top]
top—top-1
return e

2 4_Top- 2

1 1 <+—Top
0 0




#include <iostream>
using namespace std;

/7 0|2 ME| & flet SeL
class FullStack

{;

/7012 ME| & ?let S~
class EmptyStack
{3




ol
Q template <class T>
class Stack {

private:
T* s;
int  size;
int top;
public:
Stack(int n =100) : size(n), top(-1)
{

s = new T[size];
}
~Stack() { delete []s; }
void push(T v);
T pop();
bool isEmpty() const { return top ==-1;}
bool isFull() const { return top == size - 1;}




template< typename T >
void Stack< T >::push(Tv)
{
if CisFull())
throw FullStack();
s[ ++top ] =v;

}

template< typename T >
T Stack< T >::pop()
{
if CisEmpty() )
throw EmptyStack();
return s[ top-- ];

}




— |
Q int main()
{ _

Stack<int>s; // 37|7} 100Q! F4& AFEH
s.push(100);

s.push(200);

s.push(300);

s.push(400);

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

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

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

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

return O;

@ 400
300
200

100
HSotd® OFR JILE =2 8AI2 ...




{

Stack<char> s; // 32|17 10021 ZAtal AcEH
string str = "madamimadam’;

Hf( s.pop() 1= strfi] ) {

}

cout << "FOH FAIE 2 2| FY" << endl;

return 0;
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b E Xt=ot= c++ Z2 2, O] &, oHEl0|C| 0], 2011
- S C++ ZE0e{HEEEH, 2 8%, LA X|0|C| 0], 2012
- XX A2 2 O|8|5t= ABSOLUTE C++ , X G2 2| 4
WEET7 2013

C++ ESPRESSO, M Ql=, IO|L|E| =2, 2011

HE C++ Programming, &7|E}f , 4 s=EtAL, 2018

Ol M2f C++= NZO0|X|, M=, QlO|L|E|F 2, 2018
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