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template <typename T>
class BoundCheckArray
{
private:
T * arr;
int arrlen;
BoundCheckArray(const BoundCheckArray& arr) { }

public:
BoundCheckArray(int len);
T& operator[] (int idx);
T operator[] (int idx) const;
int GetArrLen() const;
~BoundCheckArray();
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template <typename T>

class Point BoundCheckArray<int> iarr(50); intd ©|o|E| M= Y
f,,.ivate: BoundCheckArray<Point<int>> oarr(50); Point<int> Z{&| X% Hj ¥
public: BoundCheckArray<Point<int>*> oparr(50); Point<int>% ZOIE| X%} |

Point(T x=8, T y=8);
void ShowPosition() const;

typedef Point<int>* POINT_PTR;
BoundCheckArray<POINT_PTR> oparr(50); Point<int>3 ZOIE| X{Xt H|

I 1
I 1
I 1
I 1
I 1
I 1
I 1
I 1
I 1
I 1
I 1
I T xpos, ypos; :
I

I 1
I 1
I 1
I 1
I 1
I 1
I 1
I 1
I I S



template <typename T>

class Point

{
private:
T xpos, ypos;
public:
Point(T x=8, T y=8): xpos(x), ypos(y)
{1}
void ShowPosition() const
{
cout<<’['<<xpos<<™, "<<ypos<<']<<endl;
}
[ e e e e
: friend Point<int> operator+(const Point<int>&, const Point<int:&);
: friend ostream& operator<<(ostream& os, const Point<int>& pos);
L
1;
i T T H
:Puint(int) operator+({const Point<int>& posl, const Point<int>& pos2) I
l-r ----------------------------------------------- !
return Point<int>(posl.xpos+pos2.xpos, posl.ypos+pos2.ypos);
}
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PointTemplate.h

#ifndef __ POINT_TEMPLATE_H_
#define _ POINT_TEMPLATE_H_

template <typename T>
class Point
{
private:
T xpos, ypos;
public:
Point(T x=0, T y=0);
void ShowPosition() const;

b

template <typename T>
Point<T>::Point(T x, T y) : xpos(x), ypos(y)
{}

template <typename T>
void Point<T>::ShowPosition() const

{
¥

#endif

cout<<'['<<xpos<<", "<<ypos<<']'<<endl;
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ArrayTemplate.h

#ifndef __ ARRAY_TEMPLATE_H_
#define __ ARRAY _TEMPLATE_H_

#include <iostream>
#include <cstdlib>
using namespace std;

template <typename T>
class BoundCheckArray
{
private:

T * arr;

int arrlen;

BoundCheckArray(const BoundCheckArray& arr) { }

BoundCheckArray& operator=(const BoundCheckArray& arr) { }

public:
BoundCheckArray(int len);
T& operator[] (int idx);
T operator[] (int idx) const;
int GetArrLen() const;
~BoundCheckArray();

¥

template <typename T>
BoundCheckArray<T>::BoundCheckArray(int len) :arrlen(len)
{

}

arr=new T[len];

template <typename T>
T& BoundCheckArray<T>::operator[] (int idx)

{
if(idx<o || idx>=arrlen)
{
cout<<"Array index out of bound exception"<<endl;
exit(1);
¥
return arr[idx];
¥

template <typename T>
T BoundCheckArray<T>::operator[] (int idx) const
{
if(idx<o || idx>=arrlen)
{
cout<<"Array index out of bound exception"<<endl;
exit(1);
¥
return arr[idx];
¥
template <typename T>
int BoundCheckArray<T>::GetArrLen() const
{
return arrlen;
¥
template <typename T>
BoundCheckArray<T>::~BoundCheckArray()
{

}

#endif

delete []arr;



BoundArrayMain.cpp

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

int main(void)

{
BoundCheckArray<Point<int>> oarri(3);
oarri[o]=Point<int>(3, 4);
oarri[1]=Point<int>(5, 6);
oarri[2]=Point<int>(7, 8);

for(int i=0; i<oarr1.GetArrLen(); i++)
oarri[i].ShowPosition();

BoundCheckArray<Point<double>> oarr2(3);
oarr2[o]=Point<double>(3.14, 4.31);
oarr2[1]=Point<double>(5.09, 6.07);
oarr2[2]=Point<double>(7.82, 8.54);

for(int i=0; i<oarr2.GetArrLen(); i++)
oarr2[i].ShowPosition();

typedef Point<int>* POINT_PTR;
BoundCheckArray<POINT_PTR> oparr(3);
oparr[0]=new Point<int>(11, 12);
oparr[1]=new Point<int>(13, 14);
oparr[2]=new Point<int>(15, 16);

for(int i=0; i<oparr.GetArrLen(); i++)
oparr[i]->ShowPosition();

delete oparr[0]; delete oparr[1]; delete oparr[2];

return o;
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PointTemplateFriendFunction.cpp

#include <iostream>
using namespace std;

template <typename T>

class Point

{

private:
T xpos, ypos;

public:
Point(T x=0, T y=0): xpos(x), ypos(y)
{}

void ShowPosition() const

{
h

"non

cout<<'['<<xpos<<", "<<ypos<<']'<<endl;

friend Point<int> operator+(const Point<int>&, const
Point<int>&);

friel)ld ostream& operator<<(ostream& os, const Point<int>&
pos);

b

Point<int> operator+(const Point<int>& pos1, const Point<int>&
pos2)
{

h

return Point<int>(pos1.Xpos+p0s2.Xpos, pos1.ypos+p0os2.ypos);

ostream& operator<<(ostream& os, const Point<int>& pos)

{

"non

0s<<'['<<pos.xpos<<", "<<pos.ypos<<']'<<endl;

return os;

b

int main(void)

{
Point<int> pos1(2, 4);
Point<int> pos2(4, 8);
Point<int> pos3=pos1+pos2;
cout<<posi<<pos2<<pos3;
return o;

¥
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ClassTemplateS

#include <iostream>
#include <cstring>
using namespace std;

template <typename T>

class Point
{
private:
T xpos, ypos;
public:
Point(T x=0, T y=0): xpos(x), ypos(y)
{}
void ShowPosition() const
{
cout<<'['<<xpos<<",
"<<ypos<<']'<<end]l;
¥
b

template <typename T>
class SimpleDataWrapper
{
private:
T mdata;
public:
SimpleDataWrapper(T data) : mdata(data)
{}
void ShowDatalnfo(void)
{

b

cout<<"Data: "<<mdata<<endl;

X

pecializaion.cpp

template<>
class SimpleDataWrapper <char*>
{
private:
char* mdata;
public:
SimpleDataWrapper(char* data)
{
mdata=new char[strlen(data)+1];
strepy(mdata, data);
b
void ShowDatalInfo(void)
{
cout<<"String: "<<mdata<<end];

cout<<"Length:
"<<strlen(mdata)<<endl;

¥
~SimpleDataWrapper()
{

delete [Imdata;
b

b

template<>
class SimpleDataWrapper <Point<int>>
{
private:
Point<int> mdata;
public:
SimpleDataWrapper(int x, int
y) : mdata(x, y)

{}
void ShowDatalInfo(void)
{
mdata.ShowPosition();
b
I3
int main(void)
{
SimpleDataWrapper<int>
iwrap(170);

iwrap.ShowDatalnfo();

SimpleDataWrapper<char*>
swrap("Class Template Specialization");
swrap.ShowDatalnfo();

SimpleDataWrapper<Point<int
>> poswrap(3, 7);

poswrap.ShowDatalnfo();

return o;
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MySimple S2jA Eil
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template <>
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ClassTemplatePartialSpecialization.cpp

#include <iostream>
using namespace std;

template <typename T1, typename T2>
class MySimple
{
public:
void WhoAreYou()
{
cout<<"size of T1: "<<sizeof(T1)<<endl;
cout<<"size of T2: "<<sizeof(T2)<<endl;
cout<<"<typename T1, typename T2>"<<endl;

}
b
template<>
class MySimple<int, double>
{
public:
void WhoAreYou()
{
cout<<"size of int: "< <sizeof(int)<<endl;
cout<<"size of double: "<<sizeof(double)<<endl;
cout<<"<int, double>"<<endl,;
}

template<typename T1>
class MySimple<T1, double>
{
public:
void WhoAreYou()
{
cout<<"size of T1: "<<sizeof(T1)<<endl;
cout<<"size of double: "<<sizeof(double)<<endl;
cout<<"<T1, double>"<<endl;

b

int main(void)

{
MySimple<char, double> obji;
obj1.WhoAreYou();
MySimple<int, long> obj2;
obj2.WhoAreYou();
MySimple<int, double> obj3;
obj3.WhoAreYou();
return oO;



template <typename T, int len>
class SimpleArray

114
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int main(void)

{
SimpleArray<int, 5> i5arril;
SimpleArray<int, 7> i7arrl;
isarril=i7arril; // AL Error!

| E
! 1
! 1
! 1
! 1
! 1
P |
i private: H
. T arr[len]; i
i public: i
1
i T& operator[] (int idx) !
1
: { i
i return arr[idx]; H
1
) |
b i

class SimpleArray<int, 5>

r ]
1 ]
1 ]
1 ]
1 ]
K i
! private: I
i int arr[5]; i
1 ]
| public: H
i int& operator[] (int idx) { return arr[idx]; } i
RE i

SimpleArray<int, 5> i5arr;

>
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class SimpleArray<double, 7>

]
1 ]
1 ]
i i
I{ ]
1 . 1
| private: H
: double arr[7]; H
1 ]
! public: '
H double& operator[] (int idx) { return arr[idx]; } |
1 ]
ERE i
1 ]
1

SimpleArray<double, 7> i7arr;
SimpleArray<double, 7> HIE
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NonTypeTemplateParam.cpp

#include <iostream> int main(void)
using namespace std; {
SimpleArray<int, 5> i5arri;
template <typename T, int len> for(int i=0; i<5; i++)
class SimpleArray i5arri[i]=i*10;
{
private: SimpleArray<int, 5> i5arrz;
T arr[len]; i5arr2=i5arri;
public: for(int i=0; i<5; i++)
cout<<isarr2[i]<<",";
T& operator[] (int idx) cout<<endl;
{
return arr[idx]; SimpleArray<int, 7> i7arri;
} for(int i=0; i<7; i++)
T& operator=(const T&ref) 17arri[i]=i*10;
{
for(int i=0; i<len; i++) SimpleArray<int, 7> i7arrz;
arr[i]=ref.arr[i]; 17arr2=i7arri;
} for(int i=0; i<7; i++)
}; cout<<izarrz[i]<<",";
cout<<endl;
return o;



1
template <typename T=int, int len=7> Cl=ZE 2t XA 7Hs! i
class SimpleArray i
{ |
private: i
T arr[len]; !
public: |
T& operator([] (int idx) { return arr[idx]; } i
SimpleArray<T, len>& operator=(const SimpleArray<T, len> &ref) !

{ |
for(int i=0; i<len; i++) i
arr[i]=ref.arr[i]; i

|

|

!

int main(void)

return O;
) ’ 1234567

| |
1 1
L |
1 1
i SimpleArray<> arr; Tofl int, lenoj| 79| C|ZE Zt X|&! |
! for(int i=0; i<7; i++) :
! arr[i]=i+1; i
i for(int i=0; i<7; i++) |
! cout<<arr[i]<<""; l
I cout<<endl; AL3HTE ) i
| |
: |
1 1



template <typename T>

void ShowStaticValue(void)

{

static T num=8;

num+=1;

cout<<num<< K

int main(void)

{

ShowStaticValue<int>();
ShowStaticValuecint>();
ShowStaticValue<int>();
cout<<endl;
ShowStaticValue<long>();
ShowStaticValue<long>();
ShowStaticValue<long>();
cout<<endl;
ShowStaticValue<double>();
ShowStaticValue<double>();
ShowStaticValue<double>();

return @;

123
123

12

3

Aé3g7§2+

vold ShowStaticValue <int»(void)
{

static int num=8;
num+=1;

cout<<num<< H

void ShowStaticValue<longs(void)

{
static long num=@;
num+=1;
cout<<num<<™ ;

}
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TemplateParamDefaultValue.cpp

#include <iostream>
using namespace std;

template <typename T=int, int len=7>

class SimpleArray
{
private:
T arr[len];
public:
T& operator[] (int idx)
{
return arr[idx];
h
T& operator=(const T&ref)
{
for(int i=0; i<len; i++)
arr[i]=ref.arr[i];
¥

b

int main(void)
{
SimpleArray<> arr;
for(int i=0; i<7; i++)
arr[i]=i+1;
for(int i=0; i<7; i++)
cout<<arr[i]<<"";
cout<<endl;
return o;



template <typename T>
class SimpleStaticMem

{
private:
static T mem;
void AddMem(int num) { mem+=num; }
void ShowMem() { cout<<mem<<endl; }
}s

template <typename T>
T SimpleStaticMem<T>: :mem=8;

r
1
1
1
1
1
1
1
1
1
1
1
1
1
H public:
1
1
1
1
1
1
1
1
1
1
1
1
1
1
L

class SimpleStaticMem<int>

{

private:
static int mem;

public:
void AddMem(int num) { mem+=num; }
void ShowMem() { cout<<mem<<endl; }

}s

int SimpleStaticMem<int>: :mem=8;

SimpleStaticMem<int>2| mem2

SimpleStaticMem<int>2| 7j#|Zt 28

/) oz HES 7Nk static W 27|13} EAolch,

|5

class SimpleStaticMem<double>

{
private:
static double mem;
public:
void AddMem(double num) { mem+=num; }
void ShowMem({) { cout<<mem<<endl; }
b
double SimpleStaticMem<double>::mem=8;

SimpleStaticMem<double>2| mem&

SimpleStaticMem<int>2| 7{X|Zt 28
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FunctionTemplateStaticVar.cpp

#include <iostream>
using namespace std;

template <typename T>
void ShowStaticValue(void)

static T num=o0;
num+=1;
cout<<num<<"";

int main(void)

{
ShowStaticValue<int>();
ShowStaticValue<int>();
ShowStaticValue<int>();
cout<<endl;

ShowsStaticValue<long>();
ShowsStaticValue<long>();
ShowsStaticValue<long>();
cout<<endl;

ShowStaticValue<double>();
ShowStaticValue<double>();
ShowStaticValue<double>();
return o;



template<typename T> vs. template<>

template <typename T» template <>
class SoSimple class SoSimple<int>
{ {
public: public:
T SimpleFunc(T num) { . . . . } int SimpleFunc(int num) { . . . . }
b b
RMENYS L2[H T71 FAAX|of CHet BEE T HED #H AZS L2 7| 5 £l= 4
2% 4

template <typename T>» template <»

T SimpleStaticMem<T>: :mem=8; long SimpleStaticMem<long>: :mem=5;

static I X7|3}o| E43}
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ClassTemplateStaticMem.cpp

#include <iostream> int main(void)
using namespace std; {

SimpleStaticMem<int> obj1;
template <typename T> SimpleStaticMem<int> obj2;
class SimpleStaticMem obj1.AddMem(2);

{ obj2.AddMem(3);
private: obj1.ShowMem();

static T mem;
SimpleStaticMem<long> obj3;

public: SimpleStaticMem<long> obj4;
void AddMem(int num) { mem+=num; } obj3.AddMem(100);
void ShowMem() { cout<<mem<<endl; } obj4.ShowMem();
} return o ;
¥

template <typename T>
T SimpleStaticMem<T>::mem=o0;

/*
template<>
long SimpleStaticMem<long>::mem=5;

¥/






