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#include "IVector.h"
#include <iostream>
using namespace std;

int main( )

{

const int N = 20;

IVector v ; /|/ Make an int Vector
ou! + // print its contents

// Store N ints in the Vector &}
for( int .= 0 3§ 4 < Ny +Fi )
{

v.push back( i );
}

// print the contents
v.display();

return 0;






#include <iostream>

* class IVector
{
N\el\, & L&' public:
// Constructor

IVector( int initSize = 0
: theSize{ initSize }, theCapacity{ initSize + 10 }

' objects = new int[ theCapacity ];

WL

// Destructor
~IVector( )
{ delete [ ] objects; }

// Check for emptyness
e Dr bool empty( ) const { return size( ) == 0; }
o

// Return size of list
int size( ) const { return theSize; }

// RAccess the element at a given index
// This is the non-const version, so you can change the element.
int & operator[]( int index )

{
}

return objects[ index ];

// Access the element at a given index
// This is the const version, for accessing the value only
const int & operator[]( int index ) const

{
}

return objects[ index ];

// Increase the capacity (i.e., array size)
void reserve( int newCapacity )

{
if( newCapacity > theSize ){
int *newArray = new int[ newCapacity ];
for( int k = 0; k < theSize; ++k ){
newArray[ k ] = std::move( objects[ k ] );
}
theCapacity = newCapacity;
std::swap( objects, newArray );
delete [ ] newArray;
}
}

// Add new element to end of the list
void push_back( const int & x )

{
if( theSize == theCapacity ) reserve( 2 * theCapacity + 1 );
objects[ theSize++ ] = x;

}

// remove last element from list
void pop_back( )
{

--theSize;

}

// Print out the size and contents of the list
void display() const

{
std::cout << "size=" << theSize << std::endl;
for( int i = 0; i < theSize ; ++i ){
std::cout << "[" << i << "]=" << objects[i] << std::endl;
}
}
private:

int theSize;

int theCapacity;

int * objects; // The array is of type int.
Yi

#endif
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#include <iostream>

class IVector
{
public:
// Constructor
IVector( int initSize = 0 )
: theSize{ initSize }, theCapacity{ initSize + 10 }

{
}

objects = new int[ theCapacity ];

private:
int theSize;
int theCapacity;
int * objects; // The array is of type int.

}i:
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#include <iostream>

class IVector

{
public:
// Constructor
. IVector( int initSize = 0 )
: theSize{ initSize }, theCapacity{ initSize + 10 }
{

objects = new int[ theCapacity ];

}

// Destructor
. ~IVector( )
{ delete [ ] objects; }

// Check for emptyness
¢ bool empty( ) const { return size( ) == 0; }

// Return size of list
. int size( ) const { return theSize; }

// Access the element at a given index
// This is the non-const version, so you can change the element.
int & operator[]( int index )

{
}

return objects[ index ];

// Access the element at a given index
// This is the const version, for accessing the value only
const int & operator[]( int index ) const

{
}

return objects[ index ];
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// Increase the capacity (i.e., array size)
¢ void reserve( int newCapacity )

{

if( newCapacity > theSize ){

int *newArray = new int[ newCapacity ];
for( int k = 0; k < theSize; ++k ){
newArray[ k ] = std::move( objects[ k ] );

}

theCapacity = newCapacity;
std::swap( objects, newArray );

}\delete [ ] newArray; .ngmgkl._.%)
) 1St Sady

// Add new element to end of the list
. void push back( const int & x )

{
if( theSize == theCapacity ) reserve( 2 * theCapacity + 1 );

objects[ theSize++ ] = x;

}

// remove last element from list
., Vvoid pop back( )
{

}

// Print out the size and contents of the list
void display() const

--theSize;

{
std::cout << "size=" << theSize << std::endl;
for( int i = 0; i < theSize ; ++i ){
std::cout << "[" << 1 << "]=" << objects[i] << std::endl;
}
}
private:

int theSize;
int theCapacity;
int * objects; // The array is of type int.
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// Test Program for Basic Stack Class

/7

#include <iostream> // for I/O0 facilities

using namespace std;

#include "MinimalStack.h" // basic_stack declaration

int main (int argc, char * const argv[]) {
cout << "\n\nMinimalStack Template Class Test Procedure - START\n\n";

// Make some stacks, and verify that empty() says they are empty.

~ = << sl.isEmpty() << "\n";
cout << "s2.isEmpty() = " << s2.isEmpty() << "\n";

// Put some things on them.

. ush( " << 1 << " )\n";
(¢ sl.push(l); )

cout << "sl.push( " << 2 << " )\n";
sl.push(2);

cou "s2.push( " << 1.5 << " )\n";
P EEEEII! p ( )
cou Z.puash( " << 2.5 << " )\n";

s2.push(2.5);

// Verify that isEmpty() reports they are not empty,
// and that the right things are on top.

cout << "sl.isEmpty() = " << sl.isEmpty() << "\n";
cout << "sl.top() = " << sl.top() << "\n";
cout << "s2.isEmpty() = " << s2.isEmpty() << "\n";
cout << "s2.top() = " << s2.top() << "\n";

// Empty them, and verify that isEmpty() again reports they are empty.

while( ! sl.isEmpty() ){

cout << "sl.pop() = " << sl.pop() << "\n";
}
cout << "sl.isEmpty() = " << sl.isEmpty() << "\n";
while( ! s2.isEmpty() ){

cout << "s2.pop() = " << s2.pop() << "\n";

}



. #include !" TVector.h")
#include~<iostream>

using namespace std;

int main( )

{

const: int N = 20:

. TVector<int> v ; ¥/ Make an int Vector

£

// Store N ints in the Vector
for( ankt 1 = 0 § 2 < Ny k1L )

{
}

v.push back( 1 );

// print the contents
V.displav( );

return 0;
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// This is a template class: Objecet is the type of

// the values or obge e are storing in the list.
template <typename fObject>)
class TVecto N S
{
public:
TVector( int initSize = 0 )

: theSize{ initSize theCapacity{ initSize + 10 }

{ 1!!!!n
} i .
in Tlecher His s iat.

~TVector( )
{ delete [ ] objects; }

objects = new theCapacity ];

bool empty( ) const { return size( ) == 0; }
int size( ) const { return theSize; }

operator([]( int index )

return objects[ index ];

}

const'object &’ operator[]( int index ) const
{

return objects[ index ];

}

void reserve( int newCapacity )

{

if( newCapacity > theSize ){

newArray = new Object[ newCapacity ];
or k = 0; k < theSize; ++k ){

newArray[ k ] = std::move( objects[ k ] );
}

theCapacity = newCapacity;
std::swap( objects, newArray );
delete [ ] newArray;

}

void push_back( const

{

if( theSize == theCap®€ity ) reserve( 2 * theCapacity + 1 );
objects[ theSize++ ] = x;

}
void pop_back( )
{

--theSize;

}

void display() const

// Assumes that the cout will do something reasonable with
// whatver type Objects is.

{

std::cout << "size=" << theSize << std::endl;

for( int i = 0; i < theSize ; ++i
std::cout << "[" << i << "]=" << objects[i] << std::endl;
}
}

private:
int theSize;

Object ‘ objects;
);[H:S

#endif
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// This is a template class: Objecet is the type of
// the values or objects we are storing in the list.

¢ template <typename Object>
class TVector

{
public:
TVector( int initSize = 0 )
: theSize{ initSize }, theCapacity{ initSize + 10 }

{
*v <:::ff?;::;—; new Object[ theCapaci;;-T7“"j::>

~TVector( )
{ delete [ ] objects; }

bool empty( ) const { return size( ) == 0; }
\int size( ) const { return theSize; }

Nhaarn+ £ Anava+raAar T 1/l in+ inAdav \

void display() const

// Assumes that the cout will do something reasonable with
‘e // whatver type Objects is.

{

std::cout << "size=" << theSize << std::endl;

s[i] << std::endl;

private:
int theSize;
int theCapacity;
Object * objects;



void reserve( int newCapacity )

{
if( newCapacity > theSize ){
a4 Object *newArray = new Object[ newCapacity ];
for( int k = 0; k < theSize; ++k ){
newArray[ k ] = std::move( objects[ k ] );
}
theCapacity = newCapacity;
std::swap( objects, newArray );
delete [ ] newArray;
}
}
PR
° void push back( const Object & x )
{

theSize == theCapacity

reserve( 2 * theCap;;I:;-:jz:zZ>

objects[ theSize = X;
} —
void pop back( ) —
3
--theSize;
}

void display() const
// Assumes that the cout will do something reasonable with
// whatver type Objects is.

{
std::cout << "size=" << theSize << std::endl;
for( int i = 0; i < theSize ; ++i ){
std::cout << "[" << 1 << "]=" << objects[i] << std::endl;
}
}
private:

int theSize;
int theCapacity;
Object * objects;
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template &typem

class Vector

{
public:
explicit Vector( int initSize = 0 )
: theSize{ initSize }, theCapacity{ initSize + SPARE CAPACITY }
{ objects = new Object[ theCapacity ]; }

Vector( const Vector & rhs )
theSize{ rhs.theSize }, theCapacity{ rhs.theCapacity }, objects{ nullptr }

{
objects = new Object[ theCapacity ];
for( int k = 0; k < theSize; ++k )
objects[ k ] = rhs.objects[ k ];
}
Vector & operator= ( const Vector & rhs )
{
Vector copy = rhs;
std::swap( *this, copy );
return *this;
}
~Vector( )

{ delete [ ] objects; }

Vector( Vector && rhs )
theSize{ rhs.theSize }, theCapacity{ rhs.theCapacity }, objects{ rhs.objects }

{
rhs.objects = nullptr;
rhs.theSize = 0;
rhs.theCapacity = 0;

}

Vector & operator= ( Vector && rhs )

{
std::swap( theSize, rhs.theSize );
std::swap( theCapacity, rhs.theCapacity );
std::swap( objects, rhs.objects );



// Stacky stuff
void push back( Object && x )

{
if( theSize == theCapacity )
reserve( 2 * theCapacity + 1 );
objects[ theSize++ ] = std::move( X );
}
void pop back( )
{
if( empty( ) )
throw UnderflowException{ };
--theSize;
}
const Object & back ( ) const
{
if( empty( ) )
throw UnderflowException{ };
return objects[ theSize - 1 ];
}

// Iterator stuff: not bounds checked
typedef Object * iterator;
typedef const Object * const iterator;

iterator begin( )

{ return &objects[ 0 ]; }
const_iterator begin( ) const
{ return &objects[ 0 ]1; }

iterator end( )

{ return &objects[ size( ) 1; }
const iterator end( ) const
{ return &objects[ size( ) ]1; }

static const int SPARE CAPACITY = 2;
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lamespace std;

(Void print( const Vector<Vector<int>> arr )

1ntNe( ) a’ _ Qt"l

for( int i = N; ++1i )
{
cout << "arr[" << i << "]:"; - —_—
for( int j = 0; j < arr[ i ].size( ); ++j )
cout << " " << arr[ i ][ J 1;
cout << endl;
}
}
class CompareVector
{
public:
bool operator() ( const Vector<int> & lhs, const Vector<int> & rhs ) const
{ return lhs.size( ) < rhs.size( ); }
}i
int main( )
{
const ipt N = _20.
S e
. 1Vector<V tor<int>> arr( N );
. in

or( int i = N - 1; i > 0;
{

v.push back( i );
arr[ i ] = v;

}

print( arr ); )

clock_t start = clock( );l

std::sort( begin( arr ), end( arr ), CompareVector{ } );(
clock_t end = clock( );

out << "Sorting time: " << ( end - start ) << endl;

print( arr );

return 0;






