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inline int& Vect::operator[](int i) //obtain range checked element
{

if(i<0 || i>=size)
{

cerr<<"illegal Vect index: "<<i<<"\n";
exit(1);

}
return p[i];

}

inline int & Vect:: operator []( int i) //obtain range checked element
{

if (i<0 || i>=size)
{

cerr<< "illegal Vect index: " <<i<< "\n" ;
exit(1);

}
return p[i];

}
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int DoThisAndThat(int x, int y, File *fp)
{

if( fp == NULL ) // exceptional situation
return -1;

if ( x/y > 100000 )// another exceptional situation
return 0;

// otherwise proceed
//...

}

int DoThisAndThat( int x, int y, File *fp)
{

if ( fp == NULL ) // exceptional situation
return -1;

if ( x/y > 100000 ) // another exceptional situation
return 0;

// otherwise proceed
//...

}
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int ff(...)
{

//...
if (...)

throw X;
//...
return Y;

}

int ff(...)
{

//...
if (...)

throw X;
//...
return Y;

}
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try {
// ...
ff(x);
// ...

}

try {
// ...
ff(x);
// ...

}

try {
// ...

}
catch (int err){

cout << “caught: “<< err << endl;
}
catch (const char* err_msg){

cout << “Error: “ << err_msg << endl;
}

try {
// ...

}
catch ( int err){

cout << “caught: “<< err << endl;
}
catch ( const char * err_msg){

cout << “Error: “ << err_msg << endl;
}

� ��!�����8�������)����;�

� ����������������������,"


� 4����� ��!������"�����+�����������!�""�"�
��������'���������������,"


� 0�����������'������!!��!����������������,�
�"����������!���'�����+��������


� 4��������������,����"���������!�""�"����
��������,��'������������������,"


try {
// ...
ff(x);
// ...

}
catch (int err){

cout << “caught: “<< err << endl;
}
catch (const char* err_msg){

cout << “Error: “ << err_msg << endl;
}

try {
// ...
ff(x);
// ...

}
catch ( int err){

cout << “caught: “<< err << endl;
}
catch ( const char * err_msg){

cout << “Error: “ << err_msg << endl;
}
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class exception {
public:

exception( ); 
exception(const char *const&);
exception(const char *const&, int);
exception(const exception&); 
exception& operator=(const exception&); 
virtual ~exception( );
virtual const char *what( ) const;

};

class exception {
public :

exception( ); 
exception( const char * const &);
exception( const char * const &, int );
exception( const exception&); 
exception& operator =( const exception&); 
virtual ~exception( );
virtual const char *what( ) const ;

};

using std::exception;using std::exception;
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class Vect
{ 
public: 

//constructors and destructor
Vect(int n = DEFAULTSIZE); //create a size n array
Vect(int a[], unsigned int n); //initialization by arra y
Vect(const Vect& v); //copy constructor
~Vect() { delete []p; } 
int Size() const {return size;}
Vect& operator=(const Vect& v);
int& operator[](int i);
const int& operator[](int i) const;
const Vect& operator()(int *a, unsigned int n);
operator int*()const; //casting operator
friend ostream& operator<<(ostream&, Vect&);
friend istream& operator>>(istream&, Vect&);
friend ofstream& operator<<(ofstream&, Vect&);
friend ifstream& operator>>(ifstream&, Vect&);

protected:
int *p; //base pointer 

private: 
enum{DEFAULTSIZE = 10}; //DEFAULTSIZE must be positi ve!!!
int size; //number of elements

};

class Vect
{ 
public : 

//constructors and destructor
Vect( int n = DEFAULTSIZE); //create a size n array
Vect( int a[], unsigned int n); //initialization by array
Vect( const Vect& v); //copy constructor
~Vect() { delete []p; } 
int Size() const { return size;}
Vect& operator =( const Vect& v);
int & operator []( int i);
const int & operator []( int i) const ;
const Vect& operator ()( int *a, unsigned int n);
operator int *() const ; //casting operator
friend ostream& operator <<(ostream&, Vect&);
friend istream& operator >>(istream&, Vect&);
friend ofstream& operator <<(ofstream&, Vect&);
friend ifstream& operator >>(ifstream&, Vect&);

protected :
int *p; //base pointer 

private : 
enum{DEFAULTSIZE = 10}; //DEFAULTSIZE must be positive!!!
int size; //number of elements

};
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Vect::Vect(int n)
: size(n)
{

if (n < 0)
throw -1;

if (n == 0)
throw 0;

if (n < 5)
throw 1;

if (n > 10000)
throw 10;

p = new int[n];
for (int i = 0; i<n; i++)

p[i] = 0;
}

Vect::Vect( int n)
: size(n)
{

if (n < 0)
throw -1;

if (n == 0)
throw 0;

if (n < 5)
throw 1;

if (n > 10000)
throw 10;

p = new int [n];
for ( int i = 0; i<n; i++)

p[i] = 0;
}
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int& Vect::operator[](int i)
{

int n = Size();
if (i >= 0 && i < Size())

return p[i];
throw 7;
return p[0];  // to avoid warning

}

int & Vect:: operator []( int i)
{

int n = Size();
if (i >= 0 && i < Size())

return p[i];
throw 7;
return p[0];  // to avoid warning

}
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try
{

Vect intArray(arraySize);
for (int j = 0; j< arraySize; j++)

intArray[j] = rand()%1000;
while(1)
{

cout << "Enter Array index: ";
cin >> index;
cout << "intArray[" << index << "] = " <<intArray[inde x]<<"\n";

}
} ....

try
{

Vect intArray(arraySize);
for ( int j = 0; j< arraySize; j++)

intArray[j] = rand()%1000;
while (1)
{

cout << "Enter Array index: " ;
cin >> index;
cout << "intArray[" << index << "] = " <<intArray[index]<< "\n" ;

}
} ....

catch (int ex){
switch(ex)
{
case 7:

cout << "Out of array boundary\n";
break;

case -1:
cout << "You asked for an array";
cout << " of negative number of objects!\n";
break;

case 0:
cout << "You asked for an array";
cout << " of negative number of objects!\n";
break;

case 1:
cout << "This array is too small...\n";
break;

case 10:
cout << "This array is too big...\n";
break;

default:;
}

}
catch (...){

cout << "Something went wrong!\n";
}

catch ( int ex){
switch (ex)
{
case 7:

cout << "Out of array boundary\n" ;
break ;

case -1:
cout << "You asked for an array" ;
cout << " of negative number of objects!\n" ;
break ;

case 0:
cout << "You asked for an array" ;
cout << " of negative number of objects!\n" ;
break ;

case 1:
cout << "This array is too small...\n" ;
break ;

case 10:
cout << "This array is too big...\n" ;
break ;

default :;
}

}
catch (...){

cout << "Something went wrong!\n" ;
} default catch
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class Vect
{ 
public: 

//constructors and destructor
Vect(int n = DEFAULTSIZE); //create a size n array
Vect(int a[], unsigned int n); //initialization by array
Vect(const Vect& v); //copy constructor
~Vect() { delete []p; } 
int Size() const {return size;}
Vect& operator=(const Vect& v);
int& operator[](int i);
const int& operator[](int i) const;
const Vect& operator()(int *a, unsigned int n);
operator int*()const; //casting operator
friend ostream& operator<<(ostream&, Vect&);
friend istream& operator>>(istream&, Vect&);
friend ofstream& operator<<(ofstream&, Vect&);
friend ifstream& operator>>(ifstream&, Vect&);
// exception classes
class xBoundary {};
class xTooBig {};
class xTooSmall{};
class xZero {};
class xNegative {};

protected:
int *p; //base pointer 

private: 
enum{DEFAULTSIZE = 10}; //DEFAULTSIZE must be positive!!!
int size; //number of elements

};

class Vect
{ 
public : 

//constructors and destructor
Vect( int n = DEFAULTSIZE); //create a size n array
Vect( int a[], unsigned int n); //initialization by array
Vect( const Vect& v); //copy constructor
~Vect() { delete []p; } 
int Size() const { return size;}
Vect& operator =( const Vect& v);
int & operator []( int i);
const int & operator []( int i) const ;
const Vect& operator ()( int *a, unsigned int n);
operator int *() const ; //casting operator
friend ostream& operator <<(ostream&, Vect&);
friend istream& operator >>(istream&, Vect&);
friend ofstream& operator <<(ofstream&, Vect&);
friend ifstream& operator >>(ifstream&, Vect&);
// exception classes
class xBoundary {};
class xTooBig {};
class xTooSmall{};
class xZero {};
class xNegative {};

protected :
int *p; //base pointer 

private : 
enum{DEFAULTSIZE = 10}; //DEFAULTSIZE must be positive!!!
int size; //number of elements

};
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Vect::Vect(int n)
: size(n)
{

if (n < 0)
throw xNegative();

if (n == 0)
throw xZero();

if (n < 5)
throw xTooSmall();

if (n > 10000)
throw xTooBig();

p = new int[n];
for (int i = 0; i<n; i++)

p[i] = 0;
}

Vect::Vect( int n)
: size(n)
{

if (n < 0)
throw xNegative();

if (n == 0)
throw xZero();

if (n < 5)
throw xTooSmall();

if (n > 10000)
throw xTooBig();

p = new int [n];
for ( int i = 0; i<n; i++)

p[i] = 0;
}

int& Vect::operator[](int i)
{

int n = Size();
if (i >= 0 && i < Size())

return p[i];
throw xBoundary();
return p[0];  // to avoid warning

}

int & Vect:: operator []( int i)
{

int n = Size();
if (i >= 0 && i < Size())

return p[i];
throw xBoundary();
return p[0];  // to avoid warning

}
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int main()
{

size_t arraySize;
int index;
bool badSize;
do{

badSize = false;
cout<<"Enter array size: ";
cin>>arraySize;
srand(time(0));
try
{

Vect intArray(arraySize);
for (int j = 0; j< arraySize; j++)

intArray[j] = rand()%1000;
while(1)
{

cout << "Enter Array index: ";
cin >> index;
cout << "intArray[" << index << "] = " <<intArray[inde x]<<"\n";

}
} ...

int main()
{

size_t arraySize;
int index;
bool badSize;
do{

badSize = false ;
cout<< "Enter array size: " ;
cin>>arraySize;
srand(time(0));
try
{

Vect intArray(arraySize);
for ( int j = 0; j< arraySize; j++)

intArray[j] = rand()%1000;
while (1)
{

cout << "Enter Array index: " ;
cin >> index;
cout << "intArray[" << index << "] = " <<intArray[index]<< "\n" ;

}
} ...

catch (Vect::xBoundary){
cout << "Out of array boundary\n";

}
catch (Vect::xTooBig) {

cout << "This array is too big...\n";
badSize = true;

}
catch (Vect::xTooSmall) {

cout << "This array is too small...\n";
badSize = true;

}
catch (Vect::xZero) {

cout << "You asked for an array";
cout << " of zero objects!\n";
badSize = true;

}
catch (...) {

cout << "Something went wrong!\n";
}

} while(badSize);
cout << "Done.\n";
return 0;

}

catch (Vect::xBoundary){
cout << "Out of array boundary\n" ;

}
catch (Vect::xTooBig) {

cout << "This array is too big...\n" ;
badSize = true ;

}
catch (Vect::xTooSmall) {

cout << "This array is too small...\n" ;
badSize = true ;

}
catch (Vect::xZero) {

cout << "You asked for an array" ;
cout << " of zero objects!\n" ;
badSize = true ;

}
catch (...) {

cout << "Something went wrong!\n" ;
}

} while (badSize);
cout << "Done.\n" ;
return 0;

}

default catch
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class Vect
{ 
public:

// exception classes
class xBoundary {
public:

xBoundary(int index):itsIndex(index){}
virtual void PrintError(){

cout << "boundary error. Received: " << itsIndex << en dl;
}

private:
int itsIndex;

}; //end of class xBoundary

class xSize{
public:

xSize(int size):itsSize(size) {}
virtual int Size() { return itsSize; }
virtual void PrintError(){

cout << "Size error. Received: " << itsSize << endl;
}

protected:
int itsSize;

}; //end of class xSize

class Vect
{ 
public :

// exception classes
class xBoundary {
public :

xBoundary( int index):itsIndex(index){}
virtual void PrintError(){

cout << "boundary error. Received: " << itsIndex << endl;
}

private :
int itsIndex;

}; //end of class xBoundary

class xSize{
public :

xSize( int size):itsSize(size) {}
virtual int Size() { return itsSize; }
virtual void PrintError(){

cout << "Size error. Received: " << itsSize << endl;
}

protected :
int itsSize;

}; //end of class xSize

C’tor
method

class xTooBig : public xSize{
public:

xTooBig(int size):xSize(size){}
virtual void PrintError(){

cout << "Too big! Received: " << itsSize << endl;
}

}; //end of class xTooBig

class xTooSmall : public xSize{
public:

xTooSmall(int size):xSize(size){}
virtual void PrintError(){

cout << "Too small! Received: " �<< itsSize << endl;
}

}; //end of class xTooSmall

class xZero : public xTooSmall{
public:

xZero(int size):xTooSmall(size){}
virtual void PrintError(){

cout << "Zero!!. Received: " << itsSize << endl;
}

}; //end of class xZero

class xNegative : public xSize{
public:

xNegative(int size):xSize(size){}
virtual void PrintError(){

cout << "Negative! Received: "<< itsSize << endl; 
}

}; //end of class xNegative

class xTooBig : public xSize{
public :

xTooBig( int size):xSize(size){}
virtual void PrintError(){

cout << "Too big! Received: " << itsSize << endl;
}

}; //end of class xTooBig

class xTooSmall : public xSize{
public :

xTooSmall( int size):xSize(size){}
virtual void PrintError(){

cout << "Too small! Received: " �<< itsSize << endl;
}

}; //end of class xTooSmall

class xZero : public xTooSmall{
public :

xZero( int size):xTooSmall(size){}
virtual void PrintError(){

cout << "Zero!!. Received: " << itsSize << endl;
}

}; //end of class xZero

class xNegative : public xSize{
public :

xNegative( int size):xSize(size){}
virtual void PrintError(){

cout << "Negative! Received: " << itsSize << endl; 
}

}; //end of class xNegative
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//constructors and destructor
Vect(int n = DEFAULTSIZE)throw(xSize); //create a siz e n array
Vect(int a[], unsigned int n); //initialization by arra y
Vect(const Vect& v); //copy constructor
~Vect() { delete []p; } 

int Size() const {return size;}
Vect& operator=(const Vect& v);
int& operator[](int i);
const int& operator[](int i) const;
const Vect& operator()(int *a, unsigned int n);
operator int*()const; //casting operator

friend ostream& operator<<(ostream&, Vect&);
friend istream& operator>>(istream&, Vect&);
friend ofstream& operator<<(ofstream&, Vect&);
friend ifstream& operator>>(ifstream&, Vect&);
// ...

protected:
int *p; //base pointer 

private: 
enum{DEFAULTSIZE = 10}; //DEFAULTSIZE must be positi ve!!!
int size; //number of elements

};

//constructors and destructor
Vect( int n = DEFAULTSIZE) throw (xSize); //create a size n array
Vect( int a[], unsigned int n); //initialization by array
Vect( const Vect& v); //copy constructor
~Vect() { delete []p; } 

int Size() const { return size;}
Vect& operator =( const Vect& v);
int & operator []( int i);
const int & operator []( int i) const ;
const Vect& operator ()( int *a, unsigned int n);
operator int *() const ; //casting operator

friend ostream& operator <<(ostream&, Vect&);
friend istream& operator >>(istream&, Vect&);
friend ofstream& operator <<(ofstream&, Vect&);
friend ifstream& operator >>(ifstream&, Vect&);
// ...

protected :
int *p; //base pointer 

private : 
enum{DEFAULTSIZE = 10}; //DEFAULTSIZE must be positive!!!
int size; //number of elements

};

xSize

xSizexTooBig xTooSmall

xZero

xNegative
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catch (Vect::xBoundary& boundary)
{

boundary.PrintError();
}

catch (Vect::xSize& sizeError)
{

sizeError.PrintError();
}

catch (Vect::xBoundary& boundary)
{

boundary.PrintError();
}

catch (Vect::xSize& sizeError)
{

sizeError.PrintError();
}

catch 
parameter

exception class 
member function
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catch (...)
{

cout << "Something went wrong!\n";
}

catch (...)
{

cout << "Something went wrong!\n" ;
}

catch (exception&)
{

cout << "Something went wrong!\n";
}

catch (exception&)
{

cout << "Something went wrong!\n" ;
}
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int main()
{

try {
funcOne();

} catch (exception& e) {
cerr << "Exception caught!\n";
exit(1);

}
return (0);

}
void funcOne() throw(exception)
{

string str1;
string* str2 = new string();
funcTwo();
delete str2;

}
void funcTwo() throw(exception)
{

ifstream istr;
istr.open("filename");
throw exception();
istr.close();

}

int main()
{

try {
funcOne();

} catch (exception& e) {
cerr << "Exception caught!\n" ;
exit(1);

}
return (0);

}
void funcOne() throw (exception)
{

string str1;
string* str2 = new string();
funcTwo();
delete str2;

}
void funcTwo() throw (exception)
{

ifstream istr;
istr.open( "filename" );
throw exception();
istr.close();

}

Memory leak 
if funcTwo() 
throws 
exception

��""�����"�������

void funcOne() throw(exception)
{

string str1;
string* str2 = new string();
try {

funcTwo();
} catch (...) {

delete str2;
throw; // rethrow the exception

}
delete str2;

}

void funcOne() throw (exception)
{

string str1;
string* str2 = new string();
try {

funcTwo();
} catch (...) {

delete str2;
throw ; // rethrow the exception

}
delete str2;

}
Re-throw exception

��""�����"��������	(�"�����
!������"

template <class Type>
class auto_ptr{

//...
};

template <class Type>
class auto_ptr{

//...
};

� 4������+��!�����!������"������"�����!�������
������
�

� 0���+��!!����������+��������������������
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�
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void f(...) throw ( XBoundary, Xfoo)
{...}

void f(...) throw ( XBoundary, Xfoo)
{...}

throw list
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void f(...) throw ( XBoundary, Xfoo)
{

//...
throw (5); // will compile
//...

}

void f(...) throw ( XBoundary, Xfoo)
{

//...
throw (5); // will compile
//...

}
int

"��=��� !�����

� 0�����'���������3������������������(

void MyUnexpected()
{

cout<<"Unexpected exception"<<endl;
throw runtime_error("Runtime Error");

}

int main()
{

// ...
unexpected_handler old_unexpected; // in <eh.h>
old_unexpected = set_unexpected(MyUnexpected);// sav e the old unexpected
// ...
set_unexpected(old_unexpected);

void MyUnexpected()
{

cout<< "Unexpected exception" <<endl;
throw runtime_error( "Runtime Error" );

}

int main()
{

// ...
unexpected_handler old_unexpected; // in <eh.h>
old_unexpected = set_unexpected(MyUnexpected); // save the old unexpected
// ...
set_unexpected(old_unexpected);

A C-style function 
ptr

C

"��=���������

� ���������������'���������������������+�������
� ��!������"���������������������������
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void MyTerminate()
{

cout<<"terminate called"<<endl;
exit(1);

}

int main()
{

// ...
terminate_handler old_terminate;
old_terminate = set_terminate(MyTerminate);// save th e old terminate
// ...
set_terminate(old_terminate);

void MyTerminate()
{

cout<< "terminate called" <<endl;
exit(1);

}

int main()
{

// ...
terminate_handler old_terminate;
old_terminate = set_terminate(MyTerminate); // save the old terminate
// ...
set_terminate(old_terminate);

A C-style 
function ptr

C
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try
{

ptr = new int[numInts];
} 
catch (bad_alloc& e) {

cerr << "Unable to allocate memory!\n";
// Handle memory allocation failure

}

try
{

ptr = new int [numInts];
} 
catch (bad_alloc& e) {

cerr << "Unable to allocate memory!\n" ;
// Handle memory allocation failure

}

C

���=�����

� 0��"�'����������������"�����������!��)
�������������"�"���"����������+
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ptr = new(nothrow) int[numInts];
if (ptr == NULL) {

cerr << "Unable to allocate memory!\n";
// Handle memory allocation failure

}

ptr = new(nothrow) int [numInts];
if (ptr == NULL) {

cerr << "Unable to allocate memory!\n" ;
// Handle memory allocation failure

}

C

��+=�������

#include <new>

void myNewHandler()
{

cerr << "Unable to allocate memory. Terminating program !\n";
abort();

}

int main(int argc, char** argv)
{

// ...
new_handler oldHandler = set_new_handler (myNewHandler );

// ...
set_new_handler(oldHandler);
// ...

#include <new>

void myNewHandler()
{

cerr << "Unable to allocate memory. Terminating program!\n" ;
abort();

}

int main( int argc, char ** argv)
{

// ...
new_handler oldHandler = set_new_handler (myNewHandler );

// ...
set_new_handler(oldHandler);
// ...

���=����� ������"�������"���������"�������
������+=�������


C
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All the c’tors receive a string argument, 
to be returned by what().
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void readIntegerFile(const string& fileName, vector<i nt>& dest)
throw (invalid_argument, runtime_error)
{

ifstream istr;
int temp;
istr.open(fileName.c_str());
if (istr.fail()) {

// We failed to open the file: throw an exception
string error = "Unable to open file " + fileName;
throw invalid_argument(error);

}
// Read the integers one-by-one and add them to the vector
while (istr >> temp) {

dest.push_back(temp);
}
if (istr.eof()) {

// We reached the end-of-file.
istr.close();

} else {
// Some other error. Throw an exception
istr.close();
string error = "Unable to read file " + fileName;
throw runtime_error(error);

}
}

void readIntegerFile( const string& fileName, vector< int >& dest)
throw (invalid_argument, runtime_error)
{

ifstream istr;
int temp;
istr.open(fileName.c_str());
if (istr.fail()) {

// We failed to open the file: throw an exception
string error = "Unable to open file " + fileName;
throw invalid_argument(error);

}
// Read the integers one-by-one and add them to the vector
while (istr >> temp) {

dest.push_back(temp);
}
if (istr.eof()) {

// We reached the end-of-file.
istr.close();

} else {
// Some other error. Throw an exception
istr.close();
string error = "Unable to read file " + fileName;
throw runtime_error(error);

}
}

int main(int argc, char** argv)
{

// ...
try {

readIntegerFile(fileName, myInts);
} 

catch (const invalid_argument& e) {
cerr << e.what() << endl;
exit (1);

} 

catch (const runtime_error& e) {
cerr << e.what() << endl;
exit (1);

}
// ...

}

int main( int argc, char ** argv)
{

// ...
try {

readIntegerFile(fileName, myInts);
} 

catch ( const invalid_argument& e) {
cerr << e.what() << endl;
exit (1);

} 

catch ( const runtime_error& e) {
cerr << e.what() << endl;
exit (1);

}
// ...

}


