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11-1. ₉Ω ᵙ



₆№ ᵖ(Exception Handling)

Å₉Ωה?
↕ᵙʺ҉⁷ ѻ̆ʺ♬ Ữ ╪˞︢╪ӇѤ˿↕
ſҍ ♠˿↕
¶ ⁄Ợ↔ʺѫ ᶉᶛᵙʺṨⱴ ˿↕
¶҉⁷ Ỹʻג╪˦╙▓ ▀╪′Ѥ˿↕
¶Ợ↔▫ʺ◄ᶣӈ˃╙░ᴏ Ѥ˿↕

Å₉Ω ᵙה?
ױ╪ Ữ ╪ḛỸ ˿↕⁄ҵ ᴛ͎ע╪₤ḕᵎ˭ҿ▬
ὡ▓ҵᴜ ᵙ Ѥ˦
ſ₉) ⁄Ợ↔ʺѫ ᶉᶛᵙʺṨⱴ Ἄҿ♠ᶉᶛᵙ
҉╪ᾒ ˿↕
--> ₉Ω ᵙᵑ◄ ᶣתּ ᴛ͎ע╘ẋ♬Ữꜙᴮ ὡ
▓╛
ḙᶔ, ₉Ω ᵙᵑ◄ ᴛ͎ע╘Ợ↔▫ʺ▬‰
Қ♬Ṓᵑ◄Ṓ̕╪אַ ⁄♬Ữ♠╖ᴛꜙᴮ ὡ▓╛
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1. ͖Ⱳ╢ ₆№ ᵖ ḟᾌ

int main(void)

{

int a, b;

cout<<" : ";

cin>>a>>b;

cout<<"a/b : "<<a/b<<endl;

cout<<"a/b : "<<a%b<<endl;

return 0;

}

int main(void)

{

int a, b;

cout<<" : ";

cin>>a>>b;

if(b==0){

cout<<" !"<<endl;

}

else {

cout<<"a/b : "<<a/b<<endl;

cout<<"a/b : "<<a%b<<endl;

}

return 0;

}

Å₉Ω ᵙ

ſ▀ḙ♠╪ּתΏ╘ ᴛ͎ע╥ ᵒ╥ ᵙ

ſ⁄ױʺῷѱѻ!
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int main(void)

{

int a, b;

cout<<" : ";

cin>>a>>b;

try{

if(b==0)

throw b;

cout<<"a/b : "<<a/b<<endl;

cout<<"a/b : "<<a%b<<endl;

}

catch(int exception){

cout<<exception<<" ."<<endl; 

cout<<" ! ."<<endl;

}

return 0;

}

Å₉Ⱡ

Å₉ΩʺḛỸ ᶔ try ẇᴜ╥Ϯ
ᵾּתṨṪᶴᾎ

Å₉Ω ᵙ catch ẇᴜ╪ Ṩ
ᾒ
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3. Stack Unwinding ( ᾂ ͖)

ÅStack

ſ̋ ◑Ϯַא⁄ө‡₣▫ᴮʺʺ◑ᶀ♇Ϯʺ˭ӇѤ
ҥ╪ ̯ⱳ

ſLIFO(Last -In, First -Out): ŗ ░ἐ ̯ⱳŘ

ſFILO(First -In,Last -Out): ᶀ♇ө‡₣˦╪Ϯַא⁄
Ϯʼѻ
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ÅStack╥∟ᵙ

ſPush: ᾅ ⁄Ựᴛ⇔▫ᴮᵑ ʺ Ѥ˦

ſPop: ᾅ ⁄♇◑ӈ˃╙ѻᾎẤϿ‡ϿѤ˦
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ÅStack ͙
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int divide(int a, int b); // a/b

int main(void)

{

int a, b;

cout<<" : ";

cin>>a>>b;

try{

cout<<"a/b : "<<divide(a, b)<<endl;

}

catch(int exception){

cout<<exception<<" ."<<endl; 

cout<<" ! ."<<endl;

}

return 0;

}

int divide(int a, int b)

{

if(b==0)

throw b;

return a/b;

}

ÅStack ͙₉Ⱡ
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Å₉Ωʺ ᵙӇּתΏ╖ᶔ
ſstdlib.h⁄ἐ…Ӈ‡▓Ѥ abort ὡ╥ ⁄╥ ᴛ͎ע
ꜙᴮ

Å♣ҀӇѤ₉Ωᶘᾎ
ſ͎╪Ω╥₉Ωʺ♣ҀӇᶔ abort ὡ╥

int fct(double d) throw (int, double, char *)

{

. . . . .

}
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Å Ϯ╥ try, ⁴ױˌ╥ catch
int main(void)

{

int num;

cout<<"input number: ";

cin>>num;

try{

if(num>0)

throw 10;  // int .

else

throw 'm';  // char . 

}

catch(int exp){

cout<<"int "<<endl;

}

catch(char exp){

cout<<"char "<<endl;

}

return 0;

}
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4. ₆№ừ ╖ ϫ ϼѡ ˾ᾂ╢Ἇכ

Å₉ΩỮ ╙Ϯ ϿѤ ᾅמ & ˍ
ſ₉Ω ˍᾅ, ₉Ωמ

ſ▀ḙ ̱ ,ᾅמ ₮ѻᵎּתΏѻ.

ſ₉ΩỮ ╙ῼᴎ͙ל─ ↔ҵᴛỢ↔

Å₉ΩѤ ˍ╥ᾅמ ᴛ ӇѤ˦╪▀ḙ♠
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5. ₆№ ᵖ› Ҋ ϫᵻּקᶴḶ ⅔ἲ

Åɒ ӧ₉Ω ᵙ catch ẇᴜ

Å₉ΩѻᾎҚּ͙ת

try{

. . . . .

}

catch(é) {  // é

. . . . .

}

try{

. . . . .

}

catch( Exception& t ) {

. . . . .

throw;

}

16



11-2. ᵟ



1. ᵜ╧ב?
Å ᵟ(template): ᶹˠ╙ᵣөԅỢ↔ӇѤ ╪Ϯᶛ ╙╥Ḉ

Å ὡ ᵟ(function template): ὡᵑ ‡Ͽ͙─
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ὡ get_max()

int get_max(int x, int y)

{

if( x > y ) return x;

else return y;

}

float 

?

1. .

2. 
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ὡ get_max()

float get_max(float x, float y)

{

if( x > y ) return x;

else return y;

}

.
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▀ḙ ᴛ͎מḒ

Å▀ḙ ᴛ͎מḒ(generic programming)
ſ▀ḙ♠╬ ӥᵑ▬Ἓ ̆╪ ӥᵑ♬ὡϮᶷ▫⁸̓ˉ╘ѻ‚ ░╥

ˍ ⁄ҍ ⁴◓Ợ↔ Ѥ ᴛ͎מḒ͙ḹ
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get_max()

template<typename T>

T get_max(T x, T y)

{

if( x > y ) return x;

else return y;

}
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ᵟ ὡ╥ Ợ↔
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₉Ⱡ
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2. ᵟ ὡ╥ ὡ

template <typename T> // ὡ ᵟ╖ᴛ♬╥
void print_array(T[] a, int n)
{

for(int i=0;i<n; i++)
cout << a[i] << " ";

cout << endl;
}

template <> // ᵟ ὡ
void print_array(char[] a, int n) // ᵰˌṉὡʺ char╬˿↕⁄Ѥ╪ ὡʺ

ӈѻ.
{

cout << a << endl;
}
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ὡ ᵟ̓ ὡ ṓאַ
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ὡ ᵟ̓ ὡ ṓאַ
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ӎˌ╥ ░ ᵰˌ ṉὡ
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Å ᾅמ ᵟ(class template): מᾅᵑ ‡ϿѤ
(template)

Å₉Ⱡ: Ϯ╥˃╙♇◑ ̆▓ѤḖᾅ

template <typename ░╪ᵒ, ... > class ᾅ╪ᵒמ

{

...

}

2. ᾅמ ᵟ
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₉Ⱡ

30



ᾒ ˺̓

. 
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ᾅמ ᵟ Ḳ♣
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ᾅמ ᵟ ♬╥

template <typename T>

class ᾅ╪ᵒמ

{

... // Tᵑ ‡ӰἌӧּת Ợ↔ ὡ▓ѻ.

}
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₉Ⱡ
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ᾅמ ΩṨ⁄ ♬╥
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ӎˌ╥ ░ᵰˌ ṉὡ

Åӎˌ╥ҥ╪ ᵑ♇◑ Ѥ ᾅמ Box2
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₉Ⱡ

38



₉Ⱡ
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Q & A
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̆ᶷ

Åоᵑ▫͏ Ѥ C++ ᴛ͎מḒ, ╪ , ẕḈӰ‡1

Å⁸ C++ ᴛ͎מḒ(ˌ♬ ), ┼Ἓ↕, ₡ᴈּתḈӰ‡

ÅC++ ESPRESSO, ╬̰♇, ╬ ѱ ṩᾅ

Åᶘ C++ Programming, ͙ , Ỹѫ Ợ
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₉Ωˍ ╥ Ợ↔

Å̱ ᵑ₉ΩᴛҚּתᶔѻ‚ ♬Ṓᵑ Ζ♣Ҁ ὡ▓ѻ.

class MyException

{

public:

const void* sender; // 

const char* description; // 

int info; // 

MyException(const void* sender, const char* description, int info)

{

this - >sender = sender;

this - >description = description;

this - >info = info;

}

};

// 

void DynamicArray::SetAt(int index, int value)

{

// 

if (index < 0 || index >= GetSize())

throw MyException( this, "Out of Range!!!", index);

arr[index] = value;

}
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Åѻ Ἓ╙Ợ↔ Ἄ▀̕ӈ̕ᵙᵑ ὡ▓ѻ.

// 

class OutOfRangeException : public MyException

{

...

};

// 

class MemoryException : public  MyException

{

...

};

try

{

// OutOfRangeException& MemoryException& 

// 

}

catch( MyException& ex )

{

// OutOfRangeException MemoryException 

// .

cout << " = " << ex.description << " \ n";

}
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̯ⱳ♠ ₉Ω ᵙ╥ ͋

Å₉ΩѤ ὡᵑ⁴ױˌˠЎἌҵ♣Ҁ ὡ▓ѻ.
int main()

{

try

{

A();

}

catch(int ex)

{

cout << " = " << ex << " \ n";

}

return 0;

}

void A()

{

B();

}

void B()

{

C();

}

void C()

{

throw 337;

}
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ÅḚ╘₉ΩᵑѻᾎҚֿפὡ▓ѻ.
int main()

{

try {

A();

}

catch(char c){

cout << "main() = " << c << " \ n";

}

return 0;

}

void A()

{

try {

B();

}

catch(char c) {

cout << "A() = " << c << " \ n";

throw;

}

}

void B()

{

throw 'X';

}
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̯ⱳ♠ ₉Ω ᵙ╥ ͋ (3)

Åtry ẇײ Ϯ⁄⁴ױˌ╥ catch ẇפֿ‡╪╪ײὡ▓ѻ.

int main()

{

try

{

A();

}

catch(MemoryException& ex)

{

cout << "MemoryException \ n";

}

catch(OutOfRangeException& ex)

{

cout << "OutOfRangeException \ n";

}

catch(...)

{

cout << " \ n";

}

return 0;

}

void A()

{

// throw 100;

throw OutOfRangeException(NULL, 0);

}
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̯ⱳ♠ ₉Ω ᵙ╥ ͋ (4)

Åᾒ ˺̓

ÅCatch ẇᴜ╪⁴ᴂ╬˿↕

[24 - 10]

[24 - 11]
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̯ⱳ♠ ₉Ω ᵙ╥ ͋ (5)
Å₉Ωˍ Ѥᴆ .ᾅᴛḚѤ˦╪ꜜѻ׳

Åᴆ ᾅϮ׳ ╬ ʺῷѳˍ ╥ ░╖ᴛḚѤ˿↕⁄ѤṬ
⅝ ṓỢʺḛỸ ḃᴛẋ ═♠╪ѻ.

Åˍ ᵑҿ♠╖ᴛ ҉ ἌҚּ̆ת ╬ ░╖ᴛḚѤ˿↕
⁄Ṭ ⅝ ṓỢʺḛỸ ᵣ, ᶉᶛᵙתѤΏּתּ ҉̓ Ⱡᵑ
ᾐ˿ᾬ‒ ḃᴛṬ ѻ.

try

{

MyException e( this, ñ,̇ 0 );

throw e;

}

catch( MyException& ex)

{

cout << ex.description << ñ\ nò;

}
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1. ₆№ᵎ ϫ ϼѡ ᾂ₫ừἳכ

Åcatch ẇᴜ⁄₉Ωʺ♣ҀӇѤḢᾏ

==₆№ ᵖ ʷ ╧ᾂ ᾂ ӭ ==
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2. new ⁴Ợ■›╢ ♆ѽӄѡ₆№

ſnew ⁷ụ▫ʺᶉᶛᵙ̑ʼ ҉╙ᾒ ╙ԅḛỸ
ᾎ Ѥ₉Ω

using std::bad_alloc;

int main(void)

{

try{

int i=0;

while(1){

cout<<i++<<" "<<endl;

double(*arr)[10000]=new double[10000][10000];

}

}

catch(bad_alloc ex){

ex.what();

cout<<endl<<"END"<<endl;

}

return 0;

}
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Åᴝ ἵᾅᵑ♬ᵙ ͙♣⁄₉ΩʺḛỸ ˿↕╥ᶷⱠ♩
╬

try

{

// .

char* p = new char [100];

// .

cout << " \ n";

// .

throw "Exception!!";

// .

cout << " \ n";

// . ( )

delete [] p;

p = NULL;

}

catch(const char* ex)

{

cout << " : " << ex << " \ n";

}

4. ᵖἲᾂ╢ ♩ᵖ
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Åᾒ ˺̓

Åᾒ ╥ ᵒ

[24 - 12]

[24 - 13]
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Å₉ΩʺḛỸ ˍҵג↕˿ ╥ἵᶕ▫Ѥḙӥᾎ Ӈ
ḃᴛἵᶕ▫ᵑỢ↔ Ἄᵙἵᾅᵚ╙Ḣּת ὡ▓ѻ.

// 

class SmartPointer

{

public:

SmartPointer(char* p)

: ptr(p) 

{

}

~SmartPointer ()

{

// 

cout << " !! \ n";

delete [] ptr;

}

public:

char * const ptr;

};

5. ἲᶒ■ᵎ ╧↑ ᵖἲᾂ╢♩ᵖ
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Åἵᶕ▫ᵑỢ↔ Ἄᵙἵᾅᵚ╙Ḣּת Ѥ₉
try

{

// .

char* p = new char [100];

// .

SmartPointer sp(p)

// .

cout << " \ n";

// .

throw "Exception!!";

// .

cout << " \ n";

// .

// delete[] p;

// p = NULL;

}

catch(const char* ex)

{

cout << " : " << ex << " \ n";

}
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ÅỸἛ▫⁄Ἄ₉ΩʺḛỸ ˿↕⁄Ѥˍ ʺỸἛӇּתΏ╘˦╖ᴛʼ
ʺ▫Ӈḃᴛἵᶕל ӇּתΏѤѻ. 

Å͎ױḃᴛ, ỸἛ▫⁄Ἄ₉ΩʺḛỸ ˿↕⁄ѤḙӥᾎỸἛ▫Ό ⁄
Ἄᵙἵᾅᵑ♬ᵙ ‒ ѻ.

DynamicArray::DynamicArray(int arraySize)

{

try

{

// .

arr = new int [arraySize];

// 

size = arraySize;

// .

throw MemoryException( this, 0);

}

catch(...)

{

cout << " !! \ n";

delete[] arr ; // .

throw; // .

}

}

6. ỵἘ■›Ἁ╢ ₆№ ᵖ
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Åἵᶕ▫⁄Ἄ₉ΩʺḛỸ Ѥ˿↕⁄Ѥ ᴛ͎ע╪ẋ♬Ữ
ꜙᴮ ὡ▓╖ḃᴛ, ἵᶕ▫ḗ╖ᴛ₉ΩʺҚⱨּתּתΏ˭
ᵢῷ‒ ѻ.

DynamicArray::~DynamicArray()

{

try

{

// .

delete[] arr;

arr = 0;

}

catch(...)

{

}

}

7. ἲᶒ■›Ἁ╢ ₆№ ᵖ
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auto_ptr

ÅC++⁄Ἄ͙ṕ♠╖ᴛⱠ̑ Ѥᾅᵡ ╬ ᾅמ
#include <memory>

using namespace std;

int main()

{

// 

auto_ptr<int> p( new int );

// 

* p = 100;

// 

return 0;

}

[24 - 17]

58



bad_alloc

Åҿ♠ᶉᶛᵙ ҉ᾒ ᾎҚⱨּתѤ₉Ω ᾅמ

Åᾒ ˺̓

#include <new>

#include <iostream>

using namespace std;

int main()

{

try

{

// .

char* p = new char [0xfffffff0];

}

catch( bad_alloc& ex)

{

cout << ex.what() << " \ n";

}

return 0;

}
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ᾅ ╥ ⁷ụө

is_empty(s) :: =ᾅ ╪ ẋ‡▓ѤּתᵑˤỢ ѻ.

is_full(s) :: =ᾅ ╪ ʺӦ ѤʺᵑˤỢ ѻ.

push(s, e) :: =ᾅ ╥ ᵲ─⁄⅝ἵ eᵑ ʺ ѻ.

pop(s) :: =ᾅ ╥ᵲ ─⁄▓Ѥ ⅝ἵᵑợⱠ ѻ.

ʷ ₆♫) ᵜ ₆♫ - ᾂ 60



ᾅ ╥̑ḥ Ữ ₮ Ữ
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isEmpty() , isFull()

isEmpty()

if top = -1

then return TRUE

else return FALSE

isFull()

if top = (MAX_STACK_SIZE-1)

then return TRUE

else return FALSE
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push()
push(x)

if isFull() 

then error "overflow"

else topŶtop+1

stack[ top]Ŷx
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pop()
pop(x)

if isEmpty() 

then error "underflow"

else eŶstack[top ]

topŶtop -1

return e
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ᾅ ╥ ̯

#include <iostream>

using namespace std;

// ₉Ω ᵙᵑ─ ᾅמ

class FullStack

{} ;

// ₉Ω ᵙᵑ─ ᾅמ

class EmptyStack

{};
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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;}

};
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ᾅ ╥ ̯

template< typename T >                     

void Stack< T >::push( T v )

{

if ( isFull() )

throw FullStack();

s[ ++top ] = v;

} 

template< typename T >             

T Stack< T >::pop( )

{

if ( isEmpty() )

throw EmptyStack();

return s[ top -- ]; 

} 
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int main()

{

Stack<int> s;  // ͙ʺ 100╬♬ὡ ᾅ

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 0;

}

400

300

200

100

. . .
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ᾅ ╥ ╞↔
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ᾒ ˺̓
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