m Exerci Ole #12-1

Create atemplate for the Array class developed in chapter 8.
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/I Simple class Array converted to atemplate
#i f ndef ARRAY1_H
#def i ne ARRAY1_H

#i ncl ude <i ostream h>
#i ncl ude <i omani p. h>
#i ncl ude <assert.h>

tenpl ate< class T>
class ArrayT {
friend ostream &operator << ( ostream &,
const ArrayT<T> & );
friend istream &perator >> ( istream &,
ArrayT<T> & );
publi c:
ArrayT( int = 10 );
ArrayT( const ArrayT<T> & ); //copy constructor
~ArrayT();
int getSize() const;
const ArrayT<T>&operator=(const ArrayT<T>&);
int operator==( const ArrayT<T> & ) const;
i nt operator!=( const ArrayT<T> &ri ght ) const
{ return! ( *this ==right ); }
T &operator[]( int
const T &operator[]( int ) const;
static int getArrayCount();
private:
int size; //sizeof thearray
T *ptr; // pointer to first element of array
static int arrayCount; //#of Arraysinstantiated
b

/ Member function definitions for class ArrayT TEMPLATE

/I Initialize static data member at file scope
tenpl ate <class T>

int ArrayT<T>::arrayCount = 0; /I no objects yet

/I Default constructor for class ArrayT (default size 10)

tenpl ate <class T>

ArrayT<T>::ArrayT( int arraySize ) {
size = ( arraySize > 0 ? arraySize : 10 );
ptr = new T[ size ]; // createspaceforaray
assert( ptr !'=0); //exitif memory not allocated
++arrayCount ; /I count one more object

for (int i
ptr[ i ]

0; i < size; i++)
0; /I initialize array

/I Copy constructor for class ArrayT

/I must receive areference to prevent infinite recursion

tenpl ate <class T>

ArrayT<T>:: ArrayT( const ArrayT<T> & nit ) {
Size= init.size;

ptr = new T[ size ]; /I create space for array
assert( ptr '=0); /I exit if memory not allocated
++ar r ayCount ; /I count one more object
for (int i =0; i <size; i++)

ptr[ i ] =init.ptr[ i ]; //copyinitintoobject
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/I Destructor for class ArrayT

tenpl ate <class T>

ArrayT<T>::~ArrayT() {
delete [] ptr;
--arrayCount;

/I reclaim space for array
/I one fewer objects

}

/I Get the size of the array
tenpl ate <class T>
int ArrayT<T>::getSize() const { return size; }

/I Overloaded assignment operator const return avoids: (al =a2) =a3
tenpl ate <class T>
const ArrayT<T> &ArrayT<T>:: oper at or =(
const ArrayT<T> &right ) {
if ( &ight '=this ) { //checkfor self-assignment
/I for arrays of different sizes, deallocate original
/I |eft side array, then allocate new |eft side array.
if ( size!=right.size ) {
delete [] ptr; /I reclaim space
size = right.size; /lresizethisobject
ptr =newT[ size]; // createspacefor array copy

assert( ptr !'= 0 ); // exitifnotallocated
}
for (int i =0; i < size; i++)
ptr[i] =right.ptr[i]; // copyarrayintoobject
return *this; /l enablesx =y = z;
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/I Determine if two arrays are equal and return 1, otherwise return O.
tenmpl ate <class T>
int ArrayT<T>::operator==

const ArrayT<T> &right ) const {

if ( size l=right.size)
return O; /I arrays of different sizes
for (int i =0; i < size; i++)

if (ptr[ i ] !'=right.ptr[ i ])
return 0; //araysarenotequal

return 1; /] arrays are equal

}

/I Overloaded subscript operator for non-const Arrays
/I reference return creates an Ivalue
tenpl ate <class T>
T & ArrayT<T>::operator[]( int subscript ) {
/I check for subscript out of range error
assert (0 <= subscript && subscript < size);

return ptr[ subscript ]; // referencereturn

}

/I Overloaded subscript operator for const Arrays

/I const reference return creates an rvalue

tenmpl ate <class T>

const T &ArrayT<T>::operator[] (i nt subscript)const {
/I check for subscript out of range error
assert (0 <= subscript && subscript < size);

return ptr[ subscript ]; // constreferencereturn
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/I Return the number of ArrayT objects instantiated

/I static functions cannot be const

tenpl ate <class T>

int ArrayT<T>::getArrayCount () {
return arrayCount;

}

/I Overloaded input operator for class ArrayT;
/l'inputs values for entire array.
tenpl ate <class T>
i st ream&oper at or >>(i stream&i nput, ArrayT<T> &a) {
for (int i =0; i < a.size; i++)
input >> a.ptr[ i ];

return input; /l enables cin >> x >>y;

}

/I Overloaded output operator for class Array T
tenpl ate <class T>
ost r eam&oper at or <<(ostreamé&out put,
const ArrayT<T> &a){
int i;
for (i =0; i <a.size; i++) {
output << setw( 12 ) << a.ptr[ i ];
if ( (i +1) %4 == 0 ) //4numbersper row
out put << endl;
}
if (i %41!=0)
out put << endl;
return output; /I enables cout << x <<y;

#endi f
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/I fig08_04.cpp Driver for smple class ArrayT.
#i ncl ude "array. h"

int min() {
// no objects yet
cout << "# of arrays instantiated ="
<< ArrayT<int>::getArrayCount() <<'\n';

/I create two arrays and print ArrayT count
ArrayT <int>i ntegersl( 7 ), integers2;
cout << "# of arrays instantiated ="
<< ArrayT<int >:get ArrayCount () <<"\n\n";

/I print integersl size and contents

cout << "Size of array integersl is "
<< integersl. getSize()
<< "\nArray after initialization:\n"
<< integersl << '\n';

/I print integers2 size and contents

cout << "Size of array integers2 is "
<< integers2.getSize()
<< "\nArray after initialization:\n"
<< integers2 << '\n';

/l'input and print integersl and integers2

cout << "lInput 17 integers:\n";

cin >> integersl >> integers2;

cout << "After input, the arrays contain:\n"
<< "integersl:\n" << integersl
<< "integers2:\n" << integers2 << '\n';

/I use overloaded inequality (!=) operator
cout << "Evaluating: integersl !=integers2\ n";
if ( integersl != integers2 )

cout << "They are not equal\n";
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/I create array integers3 using integersl as an initializer; print size
/I 'and contents
ArrayT <int>integers3( integersl );

cout << "\nSize of array integers3 is "
<< integers3. getSize()
<< "\nArray after initialization:\n"
<< integers3 << '\n';

/I use overloaded assignment (=) operator
cout << "Assigningintegers2tointegersl:\ n";
i ntegersl = integers2;
cout << "integersl:\n" << integersl
<< "integers2:\n" << integers2 << '\n';

/I use overloaded equality (==) operator
cout << "Evaluating: integersl == integers2\ n";
if ( integersl == integers2 )
cout << "They are equal\n\n";
/' use overloaded subscript operator to create rvalue
cout <<"integersl[5] is" <<integersi[5] <<'\n';
/I use overloaded subscript operator to create lvalue
cout << "Assigning 1000 to integersl[5]\n";
integersl[ 5] = 1000;
cout << "integersl:\n" << integersl << '\n';

/[ attempt to use out of range subscript
cout <<"Attempt to assign 1000 to integers1[15]" << endl ;
integersl[ 15 ] = 1000; //ERROR: outof range

return O;




