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TRENERTENER Swap R

void Swap(int &x, int &y) {
int tmp = x;
X =y;
y = tmp;

}
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PR AR AR

TRENERTENER Swap R

void Swap(int &x, int &y) {
int tmp = x;
X ¥
y tmp;

}

N

ZHLF S double B EHI{ER] Swap EREL:

void Swap(double &x, double &y) {
double tmp = x;
X =7y;
y = tmp;

}
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PR AR AR

TRENERTENER Swap R

void Swap(int &x, int &y) {
int tmp = x;
x=y;
y = tmp;
}
ZHEF A double BT EHIERY Swap REL:

void Swap(double &x, double &y) {
double tmp = x;
X =7y;
y = tmp;

BEBRAE— Swap, BAERXMEMALENTE?
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PR EUEMRRIR |

template <class XA E# 1, class (B H % 2, ... >
REEER HH4L (FEk) {

27 QN
};

sk#hfE (IERKE) 2025 £ 4 H 9 H



PR AR AR

PR EUEMRRIR |

template <class XA E# 1, class (B H % 2, ... >
REEER HH4L (FEk) {

27 QN
};

template <class T>
void Swap(T &x, T &y) {

T tmp = x;
X =y;
y = tmp;

}

sk#hfE (IERKE) 2025 £ 4 9 H
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int main() {
intn =1, m = 2;
Swap(n, m); //4%%%# H 314 K void Swap(int & ,int &) %k
double £ = 1.2, g = 2.3;
Swap(f, g); //% %% B 3% K void Swap(double & ,double &) M #k
return 0;

N O U W N
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PR AR AR

1 int main() {

2 intn =1, m = 2;

3 Swap(n, m); //4%%# H 314 K void Swap(int & ,int &) %t

4 double £ = 1.2, g = 2.3;

5 Swap(f, g); //% %% B 3% K void Swap(double & ,double &) M #k
[§ return 0O;

7 }

void Swap(int &x, int &y) {
int tmp = x;
X =y;
y = tmp;

}

void Swap(double &x, double &y) {
double tmp = x;
X =y;
y = tmp;

}

sk#hfE (IERKE) 2025 £ 4 9 H
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BREER PRI R IE— P RESH.

template <class T1, class T2>

T2 print(T1 argl, T2 arg2) {
cout<< argl << " "<< arg2<<endl;
return arg2;

}

o s W N
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BREER PRI R IE— P RESH.

}

1 template <class T1, class T2>

2 T2 print(T1 argl, T2 arg2) {

3 cout<< argl << " "<< arg2<<endl;
4 return arg2;

5

6

KEARARITEN MaxElement B8 EIHRR

}

1 template <class T>

2 T MaxElement(T al[l, int size) { //size ¥4 JCE ¥
3 T tmpMax = al[0];

4 for (int i = 1; i < size; ++i) {

5 if (tmpMax < al[i]) tmpMax = a[il;

6 }

7 return tmpMax;

8

9

KENfR (JEmAZH
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BN S LB R BIRR

#include <iostream>

using namespace std;

template <class T>

T Inc(T n) {
return 1 + n;

}

int main() {
cout << Inc<double>(4)/2; //%#H 2.5
return O;

}

=
= O © 0 N O Uk W N
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REERTUER, AZC(INESRIEASHERATER.

1 template<class T1, class T2>

2 void print(T1 argl, T2 arg2) {

3 cout << argl << " " << arg2 << endl;
4 |2

5 template<class T>

6 void print(T argl, T arg2) {

7 cout << argl << " " << arg2 << endl;
8 |}

9 template<class T,class T2>

10 void print(T argl, T arg2) {

11 cout << argl << " " << arg2 << endl;
12 |}
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EREZ P RBMBEERZFEEANELT, HESOTLE-FREFAIEN
0 SEHSH TR ER L (IFBEBEREFILMSHERE).
Q BT ILEMNERE L.
Q FEESHEN BB R/FRESB LAY &8 iR £,
O LEMEHARE, NikiE.
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= O © N TR W N

N e e e i
O © WO U W N

template <class T>

T Max(T a, T b) {
cout << "TemplateMax" <<endl;

}

template <class T,class T2>

T Max(T a, T2 b) {
cout << "TemplateMax2" <<endl;

}

double Max(double a, double b){
cout << "MyMax" << endl;
return O;

}

int main() {
int i = 4, j = 5;
Max (1.2, 3.4); // it MyMax
Max(i, j); //%ri#i TemplateMax
Max(1.2, 3); //%# il TemplateMax2
return 0;

return O;

return 0;

KENfRE (JERAKZH)
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DLECAEAR R ERY, RHITRA BEhiEnR

1 #include <iostream>

2 using namespace std;

3

4 template<class T>

5 T myFunction(T argl, T arg2) {

6 cout << argl << " " << arg2 << "\n";

7 return argl;

8 }

9

10 int main() {

11 myFunction(5, 7); //ok: replace T with int

12 myFunction(5.8, 8.4); //ok: replace T with double

13 myFunction(5, 8.4); //error, no matching function for
14 //call to 'myFunction(int, double)'
15 return 0;

16 }

17

sk#hfE (IERKE) 2025 £ 4 9 H
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EMRSLSHES zh. cppreference. com/w/cpp/language/template_argument_deduction

EHRIN zh. cppreference. com/w/cpp/language/overload_resolution
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PAT U5 A BB AN IE 7

REIRAR P AT AB R IE— DA SH

BR BAR AR AT AR 3

BREEAR FP Y SR B S BB AT AR SR EFTR R BUEAR Y IR E{E S B
REERPR KBS BT AT EXRTEE

© 6 0606
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PAT 352 5K BB A IE 7

O EBARWAAUB A E—PLESY

0 HHBAWANUER

O R BARMR RSB S Eth AT DU SRR IR R SRR IR ] fE 2K B
0 FBBNPHRESHAEMTEXRBER

##®: D
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R BRG] Map

1 #include <iostream>

2 using namespace std;

3 template<class T,class Pred>
4 void Map(T s, T e, T x, Pred op) {
5 for(; s != e; ++s, ++x) {
6 *x = op(*s);

7 }

8 }

9 int Cube(int x) {

10 return x * x * Xx;

11 }

12 double Square(double x) {

13 return x * Xx;

14 }

15

KENfRE (JERAKZH)
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R BRG] Map

15 int a[5] = {1, 2, 3, 4, 5}, b[5];

16 double d[5] = {1.1, 2.1, 3.1, 4.1, 5.1} , c[5];

17 int main() {

18 Map(a, a+5, b, Square);

19 for (int i = 0; i < 5; ++i) cout << b[i] << ",";
20 cout << endl;

21

22 Map(a, a+5, b, Cube);

23 for (int i = 0; i < 5; ++i) cout << b[i] << ",";
24 cout << endl;

25

26 Map(d, d+5, c, Square);

27 for (int i = 0; i < 5; ++i) cout << c[i] << ",";
28 cout << endl;

29 return 0O;

30 }

Hi:

1,4,9,16,25,

1,8,27,64,125,

1.21,4.41,9.61,16.81,26.01,

KENfRE (JERAKZH)
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R BRG] Map

1 template<class T,class Pred>

2 void Map(T s, T e, T x, Pred op) {

3 for(; s != e; ++s,++x) {

4 *x = op(*s);

5 }

6 }

7 int a[5] = {1,2,3,4,5}, b[5];

8 |Map(a, a+5, b, Square); //SEGI{Lii DL T ed %
9 void Map(int * s, int * e, int * x, double (*op)(double)) {
10 for(; s '= e; ++s,++x) {

11 *x = op(*s);

12 }

13 }

KEfRR (LA
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template <class T1, class T2, class T3>
T1 func(Tl * a, T2 b, T3 c) { }

int al10], b[10];

void f(int n) { %}

func(a, b, f); FRINEBESELBIUNERE:
T1: int, T2: int *, T3: void (*) (int)

T1: int *, T2: int *, T3: void (*) (int)
T1: int, T2: int, T3: void (int)

T1: int *, T2 int, T3: void (int)

W N

© 6 0606
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i

template <class T1, class T2, class T3>
T1 func(Tl * a, T2 b, T3 c) { }

int al10], b[10];

void f(int n) { %}

func(a, b, f); FRINEBESELBIUNERE:
@ T1:int, T2: int *, T3: void (*) (int)

@ TI1:int* T2: int *, T3: void (*) (int)

@ T1: int, T2: int, T3: void (int)

@ T1:int* T2 int, T3: void (int)

R A

W N
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AT BT EME X E—HUAB IR ZE, ATRAE X SSHEMR, SR H 28R AE AR B B9 28
HAR—FMELNEIERE, THRAMUZ:

o B

o FRH

o FRFER

o HithBEX K
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AT ZRFEME X H—HAR ORI SE, ATAE X R, A5 H 2ERRAE LA B2
BEHR—MERLNEIERE, TRAUE:

o HYY

° FRHE

o FIFER

o HhEENX3E
ER—PAITKEAESE, FERMMERERE

o len(): BEEHAMKE

o getElement(int index): FREXNEAM—I TR

o setElement(int index): XN EHM— PRI THIE
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RIRW-A) ARV SR

AT ZRFEME X H—HAR ORI SE, ATAE X R, A5 H 2ERRAE LA B2
BEHR—MERLNEIERE, TRAUE:

o HYY

° FRHE

o FIFER

o HhEENX3E
ER—PAITKEAESE, FERMMERERE

o len(): BEEHAMKE

o getElement(int index): FREXNEAM—I TR

o setElement(int index): XN EHM— PRI THIE

XEHAE, RTTENRBEAFZHN, HEHNTEHEE
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RARR: AEESCERR R, ME—1/ZPRESE. EERAKERN, BEXRESHNZ
AR B AR ER, RiFasiE I A AR R AR AR S .
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RARMR: AEESCENR R, ME—1/ZDRESE. EHERAIERN,
AR B AR ER, RiFasiE I A AR R AR AR S .

my
it
¥
]
N
&
k

N

FARMAIE X

1 |template <class X#&# 1, class XA S H 2, ... > /1 EBEHEK
2 |class £#HA {

3 R E B R

4 |}

2025 £4 A9 H
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RIEM: FEESCEIMNR, E—1/ZPRBESH. EERRRN, BEEXESHNIZ
AR B AR ER, RiFasiE I A AR R AR AR S .

LR E X

template <class (& E# 1, class XA LH 2, ... > /I EA S KR
class EBEKA4 {

BB R

};

=W N =

template <typename XA % #{ 1, typename X & H# 2, ... > /1 EAS KK
class XH#HR4E {

1P H A R R

};

Otk W N
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template <class XA AH 1, class (&5 ¥% 2, ... > /IR A LK
REMERR RPHAL < EREHALI KX >0 RABHAL (5HF) {

T W N =
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RIEWBER ARG A

template <class XA AH 1, class (&5 ¥% 2, ... > /IR A LK
REMERR RPHAL < EREHALI KX >0 RABHAL (5HF) {

T W N =

FAEBRREX RN E:
1 |template <typename X#& % # 1, typename (&A% 2, ... > J/EA Sk
2 | EHHAE < AEXEBSHE > NHEL WHEEHESEK);

KENfRE (IERAKZH) 2025 £ 4 B 9 H



RIEMIRE]: Pair 2EHR

© 0 N O U W N =

e e e e e e e
O © WO Uk W N = O

template <class Tl,class T2>
class Pair {
public:
T1 key; //KR#EF
T2 value; //1&
Pair(T1 k,T2 v):key(k),value(v) { };
bool operator < (const Pair<T1,T2> & p) const;
};
template<class T1l,class T2>
bool Pair<T1,T2>::operator < ( const Pair<T1,T2> & p) const {
//Pair Wk 7 # % operator <
return key < p.key;
}
int main() {
Pair<string,int> student("Tom", 19);
[/ EGMH — /N3 Pair<string,int>
cout << student.key << " " << student.value;
return 0;

KENfRE (JERAKZH)
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PR AR M FE 79 SRR B R

1 25 F SRR AR B SR T AR M SRR A SE Btk . FRSSARIRSEBILISRIRIZE, MRS
A— P ERERNA MR T REN

Pair<string,int> * p;
Pair<string,double> a;
p = & a; //wrong

sk#hfE (IERKE) 2025 £ 4 9 H
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#include <iostream>
using namespace std;
template <class T>
class A {
public:
template<class T2>
void Func(T2 t) {///k i B HAEAM
cout << t;
}
};
int main() {
A<int> a;
a.Func('K'); //H& A B BN Func # L F 1k
a.Func("hello"); ///& 7 B H M Func B R LA
return O;

}

KEfE (IERKE) 2025 £ 4 9 H
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KIERPN" < KBESEEER > PAIABRIIERBESH:

1 template <class T, int size>

2 class CArray{

3 T arrayl[size];

4 public:

5 void Print() {

6 for(int i = 0; i < size; ++i)
7 cout << array[i] << endl;
8 }

9 };

10 CArray<double,40> a2;

11 CArray<int,50> a3;

KENfR (JEmAZH
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RIEWMSIFRE S

KIERPN" < KBESEEER > PAIABRIIERBESH:

1 template <class T, int size>

2 class CArray{

3 T arrayl[size];

4 public:

5 void Print() {

6 for(int i = 0; i < size; ++i)
7 cout << array[i] << endl;
8 }

9 };

10 CArray<double,40> a2;

11 CArray<int,50> a3;

a2 M a3 BFAERE
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SRARAR AT A SR BRI E I R
RIEWRPRBESHAUAREXLREZE
RATLLE Z 4 48R 2 T E

B —SARRSE B LRI, BEMKEREH

© 6 0606
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o

SRARAR AT A SR BRI E I R

Q REMARESHAMUAREXHREZE

o
o

>

%z

=

FAE S LMRE FHE
Fl—SBURSEBIL R, REARXTHERM
: D
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SRIERM AR R &
SRR MAEIR SR &
RIRME BRIRE
B IBEMRRIETRE
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1 template <class T1, class T2>
2 class A {

3 T1 vi;

4 T2 v2;

5 };

6

7 template <class T1, class T2>
8 class B:public A<T2, T1> {
9 T1 v3;

10 T2 v4;

11 };

12

13 template <class T>

14 class C:public B<T, T> {
15 T v5;

16 };

17 int main() {

18 B<int, double> obji;

19 C<int> obj2;

20 return O;

21 }

22

23

sk#hfE (IERKE) 2025 £ 4 9 H



SRIER MR SR

1 template <class Tl,c lass T2>

2 class A {

3 T1 vi;

4 T2 v2;

5 |}

6

7 template <class T>

8 class B:public A<int, double> {
9 T v;

10 |}

11 int main() {

12 B<char> objl; //H 3 & R AN
13 return O;

14 }

15

A<int,double> # B<char>

KENfRE (JERAKZH)
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RIRMME B

class A {
int vi;
};
template <class T>
class B:public A { //FiEN B OB, #UL A HH%
T v;
};
int main() {
B<char> obji;
return 0O;

}

© 00 N O U W N

e
= o
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© 00 N O U W N

e e e
W N = O

template <class T>
class A {

T vi;

int n;

};

class B:public A<int> {
double v;

};

int main() {
B obji;
return O;

}

KENfRE (JERAKZH)
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R 3. MR REIE AR A T
BREEAR 1 9 AR & T

R EEAR 1 KR & T

RIRRIE A SRR AR T
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. K. ERIARREIEN RN A T

void Funcl() {
}
class A {
};
class B{
public:
void Func() {
}
};
template <class T>
class Tmpl {
friend void Funcl();
friend class A;
friend void B::Func();

Y; //HEFA Tmpl EHIMREE, HHUL=AKT

KEfE (IERKE)
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BR AR {F 0 SRAER A & TT

1 #include <iostream>

2 #include <string>

3 using namespace std;

4 template <class T1, class T2>

5 class Pair {

[§ private:

7 T1 key; ES ==

8 T2 value; //M&

9 public:

10 Pair(T1 k,T2 v):key(k),value(v) { };

11 bool operator < (const Pair<T1, T2> & p) const;

12 template <class T3, class T4>

13 friend ostream & operator<< (ostream & o, const Pair<T3, T4> & p);
14 };

15 template<class T1, class T2>

16 bool Pair<T1,T2>::operator < (const Pair<T1, T2> & p) const {
17 return key < p.key;//" /N By E B EXH T

18 }

19 template <class Tl,class T2>

20 ostream & operator<< (ostream & o, const Pair<T1,T2> & p) {
21 0 << "(" << p.key << "," << p.value << ")"

22 return o;

23 }

KENfRE (JERAKZH)
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BR AR {F 0 SRAER A & TT

25
26
27
28
29
30

int main() {
Pair<string,int> student("Tom",29);
Pair<int,double> obj(12,3.14);
cout << student << " " << obj;
return 0O;

KENfR (JEmAZH
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BR AR {F 0 SRAER A & TT

25 int main() {

26 Pair<string,int> student("Tom",29);
27 Pair<int,double> obj(12,3.14);

28 cout << student << " " << obj;

29 return 0O;

30 }

?ﬁﬁ.ﬂ:
Tom,29) (12,3.14)
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BR AR {F 0 SRAER A & TT

25 int main() {

26 Pair<string,int> student("Tom",29);
27 Pair<int,double> obj(12,3.14);

28 cout << student << " " << obj;

29 return 0O;

30 }

?ﬁﬁ.ﬂ:
Tom,29) (12,3.14)
FEM

template <class T1, class T2>
ostream & operator<< (ostream & o, const Pair<T1,T2> & p)

ERRERE, IR Pair BIREMN AT
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BHERIE LM & TT

class A {
int v;
public:
A(int n):v(n) { }
template <class T>
friend void Print(const T & p);
};
template <class T>
void Print(const T & p) {
cout << p.v;

int main(Q) {
A a(4);
Print(a);
return 0;

sKEhfE (At
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R BRI E N KM A TT

1 class A {

2 int v;

3 public:

4 A(int n):v(n) { }

5 template <class T>

6 friend void Print(const T & p);
7 };

8 template <class T>

9 void Print(const T & p) {
10 cout << p.v;

11

12

13 int main() {

14 A a(4);
15 Print(a);
16 return 0;
17
18

W 4

sKEhfE (At

2025 £4 A9 H




R BRI E N KM A TT

1 class A {

2 int v;

3 public:

4 A(int n):v(n) { }

5 template <class T>

6 friend void Print(const T & p);
7 };

8 template <class T>

9 void Print(const T & p) {
10 cout << p.v;

11

12

13 int main() {

14 A a(4);
15 Print(a);
16 return 0;
17
18

W 4
BT M

template <class T>
void Print(const T & p)

ARBIRE, WA A BETT.

sKEnfE (d
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R BRI E N KM A TT

1 class A {

2 int v;

3 public:

4 A(int n):v(n) { }

5 template <class T>

6 friend void Print(const T & p);
7 ;

8 template <class T>

9 void Print(const T & p) {
10 cout << p.v;

11

12

13 int main() {

14 A a(4);
15 Print(a);
16 return 0;
17
18

W 4
BT M

template <class T>
void Print(const T & p)

AR, #RA A & TT.
BEECENEH void Print(int a) { } FEWA A KT

KEfE (IERKE)
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1 template <class T>
2 class B {
3 T v;
4 public:
5 B(T n):v(n) { }
6 template <class T2>
7 friend class A;
8 ;
9 template <class T>
10 class A {
11 public:
12 void Func() {
13 B<int> 0(10);
14 cout << 0.v << endl;
15 }
16 s
17 int main() {
18 A<double> aj;
19 a.Func();
20 return 0;
21 }

sKEhfE (At
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SRR AE N R AR TT

1 template <class T>
2 class B {
3 T v;
4 public:
5 B(T n):v(n) { }
6 template <class T2>
7 friend class A;
8 ;
9 template <class T>
10 class A {
11 public:
12 void Func() {
13 B<int> 0(10);
14 cout << 0.v << endl;
15 }
16 s
17 int main() {
18 A<double> aj;
19 a.Func();
20 return 0;
21 }

Bt 10
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SRR AE N R AR TT

1 template <class T>
2 class B {
3 T v;
4 public:
5 B(T n):v(n) { }
6 template <class T2>
7 friend class A;
8 ;
9 template <class T>
10 class A {
11 public:
12 void Func() {
13 B<int> 0(10);
14 cout << 0.v << endl;
15 }
16 H
17 int main() {
18 A<double> aj;
19 a.Func();
20 return 0;
21 }

Bt 10
T A RARSEBIL L SRANZE, &R B SEBILL R KM KT
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KRS static BA

RPN AE XA, BAMZEBRIRELGIUSEING MENRE, SEECHEE
WESEIER R, ZERENAAXNR, AZ—1MHSEIERR

1 template <class T>

2 class A {

3 private:

4 static int count;

5 public:

6 AQ { count ++; }

7 ~AQ) { count -- ; };

8 A(A &) { count ++ ; }

9 static void PrintCount() { cout << count << endl; }

10 H

11 template<> int A<int>::count = 0;
12 template<> int A<double>::count = 0;
13 int main() {

14 A<int> iaj

15 A<double> da;

16 ia.PrintCount();

17 da.PrintCount () ;

18 return 0;

19 s
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10 H
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12 template<> int A<double>::count = 0;
13 int main() {
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15 A<double> da;
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19 s
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