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template<typename D, typename B>
class must_same_or_have_base

{

public:

must_same_or_have_ base()
{ void(*p)(D*, B*) = constraints; } )

private:

%

static void constraints(D* pd, B* pb)

{pb =pd;}

template<typename D>

class must_same_or_have_base<D, void>

{

private:
must_same_or_have base();

HIFHEAZIR

class A{/* ... *'};

class B: public A{/*... */ };

classC{/*...*};

template <class T1, class T2>

class D: public must_same_or_have base<T1, T2>{/* ... */ };
int main()

{
D<B, A> dba; Il ok
D<A, A> daa; Il ok
D<A, B> dab; /] error
D<C, A> dca; /] error

D<int, double> did: /] error




/I ZERIR
template<bool> struct StaticAssert;

Il SEE%FE

template<> struct StaticAssert<true> {};

/| $EBh A
#define STATIC_ASSERT (exp)\
{ StaticAssert<((exp) = 0)>(); }

class EmptyBase { };

class Child: public EmptyBase

{
typedef int my_int;
voidf () {/*...*}

R
int main()
{

STATIC_ASSERT(sizeof(EmptyBase) != 0);
STATIC _ASSERT(sizeof(Child) == sizeof(EmptyBase));

}
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template <typename Argl, typename Arg2, typename Result>

struct binary_function

{
typedef Argl first_argument_type;
typedef Arg2 second _argument_type;
typedef Result result_type;

;
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template <typename T>

struct greater: public binary_function<T, T, bool>

{
bool operator() (const T& X, const T& y) const
{return x >vy; }

;
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class AbstractClass
{
public:
virtual void F1() = 0;
virtual void F2() = 0;
public:
void TemplateMethod()
{
...
F1();
...
F2();
/...

TEPSE:Y
TMIZ IR

class ConcreteClassl: public AbstractClass
{
public:

void F1()

{ std::cout << "ConcreteClassl::F1()" << std::endl; }

void F2()

{ std::cout << "ConcreteClassl::F2()" << std::endl; }

%

class ConcreteClass2: public AbstractClass
{
public:

void F1()

{ std::cout << "ConcreteClass2::F1()" << std::endl; }

void F2()

{ std::cout << "ConcreteClass2::F2()" << std::endl; }

I}

iInt main()
{
ConcreteClass1(). TemplateMethod();
ConcreteClass2(). TemplateMethod();

}




template <typename
ConcreteClass>
class AbstractClass :
public ConcreteClass
{
public:

void TemplateMethod()

{
/...

AbstractClass

<ConcreteClass>::F1();
/...

AbstractClass

<ConcreteClass>::F2();

...

class ConcreteClassl
{
public:

void F1()

{ std::cout << "ConcreteClassl::F1()" << std::endl; }

void F2()

{ std::cout << "ConcreteClassl::F2()" << std::endl; }

¥

class ConcreteClass2
{
public:

void F1()

{ std::cout << "ConcreteClass2::F1()" << std::endl; }

void F2()

{ std::cout << "ConcreteClass2::F2()" << std::endl; }

}

}

}.

BE: EERNEED?

TMIZITR T

}

in{ main()

R RY {

AbstractClass<ConcreteClass1>(). TemplateMethod();
AbstractClass<ConcreteClass2>(). TemplateMethod();




template <typename BindMode>

class Demo : private BindMode

{

public:

void F1() { std::cout << "Demo::F1()" << std::endl; }
void F2() { std::cout << "Demo::F2()" << std::endl; }

%

class Child : public Demo<Mixed>
{
public:
void F1() { std::cout << "Child::F1()" << std::endl; }
void F2() { std::cout << "Child::F2()" << std::endl; }
2
int main()
{
Demo<Mixed>* d = new Child();
d->F1(); // Child::F1()
d->F2(); // Demo::F2()
delete d;

class Static {};

class Mixed
{
protected:

virtual ~Mixed() {}
public:

virtual void F1() = 0;

J

class Dynamic
{
protected:

virtual ~Dynamic() {}
public:

virtual void F1() = O;

virtual void F2() = O;

J
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template <typename T>
class Singleton
{
public: y
static T& mstance()
¢
static Tt
return t;
}
protected:
Singleton() {}
virtual ~Singleton() {}
private:

Singleton(const Singleton &);
Singleton& operator = (const Singleton&);

J

class Demo: public Singleton<Demo>

{

protected:

friend class Singleton<Demo>;

Demo() { /*... */ '}
1§
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template <typename T>

class ObjectCounter._

{ RS AT

AT EK !

public:
ObjectCounter() {++count; }
ObjectCounter (const ObjectCounter<T> &) { ++count; }
~ObjectCounter() { --count; }
public:
static int GetLiveCount() { return count; }
private:
static int count;
b

template <typename T> int ObjectCounter<T>::.count = 0O;

class Demol: public ObjectCounter<Demol1> {/* ... */ }
class Demo?2: public ObjectCounter<Demo2>{/* ... */ };

18 M
SIS

| | 5] &

int main() = 2R QbjectCounter

{ NERREEHE?
Demol d11, d12; = Demgl5Demo28
Demo?2 d21, d22, d23; LEZ: Y

std::cout << Demol::GetLiveCount() << std::endl;
std::cout << Demo2::GetLiveCount() << std::endl;
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Il NHEIHF EH A Vehicle
class Vehicle

{
public:

virtual void run() const = 0;

virtual ~Vehicle() {}
I

Il Ik%EFVehiclery &3 Car

class Car: public Vehicle

{
public:
virtual void run() const

{

std::cout << "run a car\n":

Il &% TFVehicleB) B &3 Airplane
class Airplane: public Venhicle
{
public:
virtual void run() const
{ std::cout << "run a airplane\n”; }
void add_oil() const
{ std::cout << "add oll to airplane\n"; }

%

/1 R FVehicleBy 24k ZEAirship
class Airship: public Vehicle
{
public:
virtual void run() const
{ std::cout << "run a airship\n"; }
void add_oil() const
{ std::cout << "add oil to airship\n"; }

%




Il runFRvehicles&E &
void run_vehicles(const std::vector<Vehicle*>& vehicles)

{
for (size_ti=0;1!=vehicles.size(); ++1i)
{
vehiclesJi]->run();
}
}

Il AEFEFEaircraftsEl X R ESHI TS H B
template <typename Aircraft>
void add_oil to aircrafts_in_the sky(const std::vector<Aircraft>& aircrafts)

{

for (size_ti=0; i != aircrafts.size(); ++1i)

{

aircrafts[i].add_oil();




int main()

{

Car carl, car2;

Airplane airplanel, airplanez;

Airship airshipl, airship2;

std::vector<Vehicle*> v; Il FRvehicles& &
v.push_back(&carl);

v.push_back(&airplanel);

v.push_back(&airshipl);

run_vehicles(v); Il runA[E]# 2 RYvehicles
std::vector<Airplane> vp; /I [8]zairplanes&E &

vp.push_back(airplanel);
vp.push_back(airplane2);
add_oil_to_aircrafts_in_the_sky(vp); // Aairplanesif#{T s &1 /i0;H"

std::vector<Airship> vs; Il [B]RRairships&&
vs.push_back(airshipl);

vs.push_back(airship2);

add_oil _to_aircrafts_in_the sky(vs); // Jgairshipsi{T % FinH"
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#include <iostream>

template <typename T>

void Output(const T & value)

{ std::cout << value << std::endl; }
Int main()

{
Output("Hello, world!");

}




template <typename
ConcreteClass>
class AppiraatGéaserk :
puibtite ConcreteClass
{
public:

void TemplateMethod()

{
...

AbsiFaamt(assk
<ConcreteClass>::F1():;
Il ...
AbsiFeatichassk
<ConcreteClass>::F2():
Il ...

}
J

class ConcreteClassl
{
public:

void F1()

{ std::cout << "ConcreteClassl::F1()" << std::endl; }

void F2()

{ std::cout << "ConcreteClassl::F2()" << std::endl; }

%

class ConcreteClass2
{
public:

void F1()

{ std::cout << "ConcreteClass2::F1()" << std::endl; }

void F2()

{ std::cout << "ConcreteClass2::F2()" << std::endl; }

RIR MBI TMY
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template <typename T>
class CountableObject
{
public:
static int GetLiveCount() { return count; }
prthbcted:
CountableObject() { ++count;}
CountableObject (CountableObject<T> const&) { ++count; }
~CountableObject() { --count; }
private:
static int count;
%

template <typename T> int CountableObject<T>::count = O;

class Demol | public CountableObject<Demol>{ /* ... */ };
class Demo?2 | public CountableObject<Demo2> { /* ... */ };

1# M
SIS

int main() S —Te

private?
public?

{
Demol d11, d12;
Demo2 d21, d22, d23;
std::cout << Demol::GetLiveCount() << std::endl;
std::cout << Demo2::GetLiveCount() << std::endl;




Copy from D&E

class Usable;
class Usable lock

{
friend class Usable;
private:
Usable lock() {}
Usable lock(const Usable lock&) {}

I3

class Usable : public virtual Usable lock

{
/...
public:
Usable();
Usable(char*);
/...

J§

Usable a;
class DD : public Usable { };
DD dd; // error: DD::DD() cannot access

// Usable_lock::Usable lock(): private member

B 5| T
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template <typename T>

class Final
{
friend class T, E=REE, FRESZH
private:
Final() {}
I3

class NoDerived : public virtual Final<NoDerived>
{I*...*};

class lllegalChild : public NoDerived{};

Int main()
{
NoDerived a;
//lllegalChild c;
}

CRTP
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template <typename T> template <typename T>
class Demo class Demo : public/private/protected T
{ {
public: public:
Il F5 1L RR 3] Il F5 1R 2]
void F1() void F1()
{ {
[* —LEQFRART */ [* —LEQFRART */
t.F1(); T::F1();
[* —LEAPIRCHG */ [* —LE QP IRAAT */
} }
/] %% % R
void F2() /I override
virtual void G1()
{ {
} t.F2(); JO—
}
/... 1
Il %% % R #n
private: " .
Tt “eik vs. BE
I}
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