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- FHHFEIRESEL . template<typename T> ..., RBEX
FHEIET | typenameXiEFA A LAFIclassKiEF E %

— classxE=F
« EHA3E i classA{..};
g - FEIBIEIRSE - template<class T> ...
#  — typenameXE } i
- - FEIFEIRSEL . template<typename T> ...

. FRIREREKR : typename T:A a;
- KR ERIRSEHAEBRERENKE , #AREER
structxiE=F
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ITFHEERERN |, 2iftSiEx | XEIHEERERKT

B — class X { public: class A {1 }; // ARXEIREZRR
;g — template<typename T> void foo (void) {
L ToAa ..} /] R
— foo<X> ();

+ typenameXBEFEESFmIF=S , A5 |FEARRMATE
MRER | ALIFIRERE | BINSEIFRISTOCEITBE
— template<typename T> void foo (void) {
.. typename T:A a ... }
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— class A {
fE public: template<typename T> void foo (void) { ... } };
;g — template<typename T> void foo (T& r, T* p) {

rfoo<int> (); p->foo<int> (); } // 1=
— A a; foo (a, &a);

« EEMRBRIEIN LtemplateXiEF , B
[ERBFRE—MRIR , fmiFesmln] LAERRIR R

TERImiEesE
ll< >II 7

— template<typename T> void foo (T& r, T* p) {
rtemplate foo<int> (); p->template foo<int> (); }
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— template<typename T> class A {

f.E.' protected:
;g void foo (void) { ... }

void exit (int status) {....} };

— template<typename T> class B : public A<T> {
public:
void bar (void) {
foo (); // 1Ei=
exit (EXIT_SUCCESS); } // FmARFHIFESexitikR
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— template<typename T> class B : public A<T> {

public:
fﬂ void bar (void) {
;g A<T>:foo ();

this->exit (EXIT_SUCCESS);

}
L
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— template<typename T> class List {
public:

fﬂ void push_back (T const& elem) { ... }
;ﬁ };
— template<typename T> class Stack {
public:
void push (T const& elem) { m_list.push_back (elem); }
private:
List<T> m_list;
b
+ — Stack<int> si:
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+ SSIRIRAYBLREREL , ANIRPR T SSRIRAIERSZUAG |
FRHEERRSE , BPABRE— T RIRELIRRA R R éﬂl

— template<typename T> class Stack {

public:
fﬂ template<typename E>
;g Stack (Stack<E> const& that) { ...}

template<typename E>
Stack<T>& operator= (Stack<E> const& rhs);
Ji
— template<typename T>
template<typename E>
Stack<T>& Stack<T>:operator= (
+ Stack<E> const& rhs) { ... }
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» RRMRAIRLRZSE | WRPR 7 RERAVRIRSELAS | b
REHEEIRSH , BFAEME—MERIREURIR A RS
— template<typename X> class A {
template<typename Y> class B {

=

fg template<typename Z> class C;
i Y m_y; };
i Y}

Xm.x};

— template<typename X>
template<typename Y>
template<typename Z>
class A<X>:B<Y>:C {
Zm_z };
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— template<typename T> class List {
public: void push_back (T const& elem) { ...} };

— template<template<typename E> class C>
class Stack {
public:
void push (int const& n) {
m_cntr.push_back (n); }
private:
C<int> m_cntr;
b
— Stack<List> stack;
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- HJLMFEASEIRNE 24 , STV ERRIRBUEIRSE

— template<typename T> class List {
public: void push_back (T const& elem) { ... } };

— template<typename T,

o template<typename> class C> class Stack {
;g public:

void push (T const& elem) {
m_cntr.push_back (elem); }
private:
C<T> m_cntr;
};

— Stack<int, List> si;



S RENESIR SRR S5 Tarena
. EIRBMEIRSEVRIRS B U s REE

— template<typename T> class List {
public: void push_back (T const& elem) { ... } };

— template<typename T,

o template<typename> class C = List> class Stack {
;g public:

void push (T const& elem) {
m_cntr.push_back (elem); }
private:
C<T> m_cntr;
};

— Stack<int> si;
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o EARREAFEREUERE , KMEEWIRHTAIEER
LEHBE— I RENE

— int var; // KB A RERE)

K B2 (BENEAFIMH)REWSREEIE | ERHE
:; TIRHRIERT | BB — 1 HENRE %)J!Z‘*Mjir‘.é?
" — Student var; // IREVIRH (A FIREIIERZY)

s XHEMSEERBISCIA~EARA—ERNESRENX

— template<typename T> void foo (void) {

T var; // BBV RS 1S

cout << var << endl; }
— foo<int> (); // A HRERNE

+.|. — foo<Student> (); // HEERE
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— template<typename T> void foo (void) {

2 Tvar = T(); // BREREEE
;g cout << var << endl; }

— void foo<int> (void) {
int var = int (); // FAEZSEE0¥IIR1L
cout << var << endl: } // TBERNE

— void foo<Student> (void) {

Student var = Student (); // FBREMIERREIIRIC
cout << var << endl: } // HEERE
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AR

— template<typename T> class A {

fg public:
;g A (void) : m_var () {}
T m_var;
i
— A<int> ai; // RESRER0IRm_varfR

cout << ai.m_var << endl: // THERNE

— A<Student> as; // BBIRAEIEEREFIIGLm_varpk R
cout << as.m_var << endl: // IBERNE
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TENX RERGRREL. FIE BRI RRE R , Z51RIR
HIEE A R E N e R 271
— template<typename PEN> class Rect {

n public:
;g virtual void draw (PEN const& pen) { ...} };

— template<typename PEN>
class RoundRect : public Rect<PEN> {
public:
void draw (PEN const& pen) { ... } };

— Rect<SolidPen>* rect =
new RoundRect<SolidPen> (...);
+ rect->draw (SolidPen (...));

=



KRR R S AR SR Tarena
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SR, B R R ST LA R
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g MMBAFNEZAR AN EL , BEFRRIFERR IR X1 2]
;g HIRFE RIS BEME. AR EREIRIRAIZEIR IR

T RS RIS A
— template<typename PEN> class Rect {
public:
template<typename BRUSH >

virtual void draw (PEN const& pen,
BRUSH const& brush) { ...} // &1=
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— // EEIARIREYER S HEN

template<typename T> class TypeOf {
public:
ostream®& operator>> (ostream®& os) const {
return os << typeid (T).name (); }

y
template<typename T> string typeOf (void) {
return typeid (T).name ();

}
— // RIS ERIRIRSES IR TS

TypeOf<int> () >> cout << "' << typeOf<int> () << endl;
TypeOf<double> () >> cout << "' << typeOf<double> () << end;
TypeOf<string> () >> cout << '' << typeOf<string> () << end;
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HHSSMAD | SEEBRRIRE "RENMEIR" &R

* Mmain.cpp

IIInI

— TypeOf<int> () >> cout << '' << typeOf<int> () << end];
TypeOf<double> () >> cout << "' << typeOf<double> ()
<< endl;
TypeOf<string> () >> cout << '' << typeOf<string> ()
+ << endl;
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— template class TypeOf<int>;
template class TypeOf<string>;

— template string typeOf<int> (void);
template string typeOf<string> (void);
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— export template<typename T> ...
B JRiFaaxy SHERIRIINEPRT=8 EIFEFARNCIZ |
:; RIEIZARIRBYSLAIC S ERE X A ERE— 1 mIFETTF |,
@  JIeeIEIRtIRIE | NMAE(HustEEiR
- SHERBEREXREE LIEINT miFsttiEE. 82
Bal , E1IESziFexport i ramiEssbz XA (X
Comeau C/C++#[ Intel 7. x4m1Fes24F) , GNUFD
MicrosoftB9C+ +4miEasai Az , MBEFEC++2011%R
R EHEER: |, export B X EEHE
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10) , IWIZEFEPSEAMEANEPIAS | URMZIRCHTRIA
FNEN., fmiFssHIREPASERE AT 7 EE B4
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» NRBZNEB2RENG | HRINTTE=EEE
ABAIRIFRSEIRIESE — IR |, FAJLUESIXNITX
EENNBAEPASREFE—NEP., FEREFRT
BUSZIERT |, Fo XN SR E RTINS S TR AR ER
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o ZPMEHRIRINITRIEEEE |, X ERE SR
7, LIEERIRFRE S —EEREASLSUS | 1552 0L
JLIFENIEFRES EIJEI’\JW’E%I# g0stdio.hak
lostream=zE, FofmiFXAELY , FERIETRERRT

L EHRERSREE—ANE N |, AETERIEAT

% FLEESXALEARINITRARBHS AR , BiENIX
DNEINSFFINESELEFERNER | BRESR
FreERENARSE |, EEmFENE , EEmIEE, X
FIRIERARFR ITIRIESLIR, BRIKZE(C/C+ +R1E
BREPSCFAZPIN |, MBF BT REmIZESSAREPASHE
| IS NIFR 9 TEgmIESL S (GN UZRIEREE B Y.gch 34

gk MicrosoftimiEasEmaY. pch3Z{4)

IS
A |
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+ TEERMERIFELBONT |, FrE SRS IZE SRR
FFRLFRIFESR, XNTEITE JAVI‘EiJ&ﬁ'ﬁ.:._J‘ﬁ‘E%ﬁ
ERD TR , (BB S Z2ECRIEEE BRISSUS |
P3RS B IR RIFIRE

R - EROMER | ERLEEE T HERA , R
B SERIMEMI S R AR TS E R — LS

RIEZLM | BETRELM ; AN BB
SIS — (TR RZAT | HERAE
AN EIEIRGREL M, TR R B REZL

— gcc -c precompile.h -> precompile.h.gch
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[REERIRIEERESEHIC L ERIRAIERZFHSEHILRY,
A, —BRARERERAVEIRTSE L ERIRARENK
IEFEHESERIME | fmiEssfiss HRUIZHEREE B aX
FEEIXANARRRIRT A R TEIRR, 2RI RE
MIX A BB PIREXEELSRTE

— template<typename P> void zero (P const& p) { *p = 0; }

— template<typename P> void core (P const& p) { zero (p); }

— template<typename T> void middle (
typename T::P const& p) { core (p); }

— template<typename T> void shell (void) {
typename T::P p; middle<T> (p); }

— class Object { public: typedef int P; };
— shell<Object> ();
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— template<typename T> void shell (void) {

f.',‘ class Shallow {
;g void deref (T::P const& p) {
*p = 0;

}
ki
typename T::P p;

middle<T> (p);
}
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— class Tracer {

public:
fﬂ Tracer (void);
;g Tracer (int data);

Tracer (Tracer const& that);
Tracer& operator= (Tracer const& rhs);
~Tracer (void);
private:
int m_data;

L
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— Tracer::Tracer (void) {

cout << "TREMNE : " << this << endl; }
— Tracer:Tracer (int data) : m_data (data) {

il cout << "B&ME : " << this << endl; }

10

:# — Tracer:Tracer (Tracer const& that) : m_data (that.m_data) {

& cout << "EENMNE : " << &that << "->" << this << endl;}

— Tracer& Tracer::operator= (Tracer const& rhs) {
cout << "EMNMHE : " << &rhs << "->" << this << end|;
m_data = rhs.m_data;
return *this; }

— Tracer::~Tracer (void) {
cout << "frHaRRZEY : " << this << endl; }
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— vector<Tracer> vl (3);
vector<Tracer> v2 (3, 10);

fg v2.push_back (20);
;g v2.pop_back ();

v2.erase (v2.begin ());
v2.resize (3);
v2.resize (4);
v2.reserve (10);
v2.clear ();
v2.push_back (30);

v2 = vl;
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Fo e BIFRIRTIENERE , MBEMABEINES

fg — class Rect { public: void draw (void) const{ ...} };
kg — class Circle { public: void draw (void) const { ... } };

— template<typename Shape>
void drawAny (Shape const& shape) {
shape.draw (); }

— drawAny (Rect (...));
drawAny (Circle (...));
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