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#include <iostream> _

using namespace std; T template.

template <typename T> L

T Add(T num1, T num?2) { template <class T>
return num1 + num2: LSEIE 7IS!

}

Int main(void) { ol ElOlS X| XS
cout<< Add<int>(15, 20) <<endl; <« '0—1 H§';6|:i§+xl[ﬁor
cout<< Add<double>(2.9, 3.7) <<end!; = =

cout<< Add<int>(3.2, 3.2) <<endl;
cout<< Add<double>(3.14, 2.75) <<endl;
return O;

}

Int main(void) {

SS AMEkFSIH el
cout << Add(15, 20) << end|; 217} fﬁ;f;[a ;‘,J;
cout << Add(2.9,37) <<endl, == iy

N

EfOlo

cout << Add(3.2, 3.2) << endl; Efidﬁgmélate <l
cout << Add(3.14, 2.75) << end|; = ool w T
return O;
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#include <iostream>

using namespace std;
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template <class T1, class T2>
void ShowData(double num)

{
)

cout << (TT)num << ", "

N

int main(void)
{
ShowData<char, int>(6
ShowData<char, int>(6

ShowData<char, double>(68.9); <—
ShowData<short, double>(69.2);
ShowData<short, double>(70.4);

return O;

!

<< (T2)num << endl;

C++0M= Of2fet £0| FRSE Jts.

n n
!

cout << T1(hum) <<

<< T2(num) << endl;
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(SpecialFunctionTemplate.cpp 1/2)

#include <iostream>
#include <cstring>
using namespace std; = [O|E{2 H|m3}0] O 2
2F= template.
[ N I
template <typename T> - OO|E{ 7} 2XtEQ o] HE XZ|7F ©Ql
T Max(T a, T b) { === = i
cout << "T Max(T a, T b)" << endl;

returna > b ? a: b; —
\ SF= template 0| Al EFRIO[ char * O] AL}

const char * & = template & 4435}
template <> A 21 0| & Akgotet= X
char®* Max<char *>(char* 4, char* b) {

cout << "char* Max<char*>(char* a, char* b)" << endl;

return strlen(a) > strten(b) ? a : b;

1B

o H}
= L-

[1ot

15}

rir

}

template <>
const char* Max<const char *>(const char* a, const char* b) {
cout << "const char* Max<const char*>(const char* a, const char* b)" << endl;
return strcmp(a, b) > 0?7 a: b;
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int main(void)

{

cout << Max(11, 15) << endI;
cout << Max('T', 'Q") << endl;
cout << Max(3.5, 7.5) << endl;
cout << Max("Simple", "Best") << end;

char str1[] = "Simple";

template <>
const char* Max<const char *>(const char* a, const char* b)
25 2=t/ E.

template <>
char* Max<char *>(char* a, char* b)

char str2[] = "Best"; / StAZ SESIA E

cout << Max(str1, str2) << endl;
return O;

a1 =

(2 A1
T Max(T a, T b)

15

T Max(T a, T b)

T

T Max(T a, T b)

7.5

const char* Max<const char*>(const char* a, const char* b)
Simple

char* Max<char*>(char* a, char* b)

Simple
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(PointClassTemplate.cpp)

#include <iostream>

using namespace std: SeA MO = templateArE 7ts.
o e Pename point Be40| A2 55 Put e, A
. T, A2 ChYe 2 = =0 0l 44
private . ol Cf3101 BHLPA Saj2 HoteiR| g1 2
| T xpos, ypos,; 2 A | 1hE 0f ZXf
pUbllC: halind temp ate = T
Point(T x = 0, Ty = 0) : xpos(x), ypos(y) { }
void ShowPosition() const {
cout << ' << xpos << ", " << ypos << ' << end|
! } 5'-|_U_|.OHI E—|7|- E||.OI|01||- [[|-E|- template EHA
int main(void) { i 2= EC L
Point<int> pos (3, 4) AHf, temglﬁte class 2K MAA|O|= EfR
pos1.ShowPosition(); o '
Point<double> pos2(2.4, 3.6);
pos2.ShowPosition(); SiLt| h Mo 22 A template BH A
Point<char> pos3(P', ') | o|ptx| @& mEHA|F|X} -
pos3.ShowPosition(); 0|2 AFRBH= ZO|AL Bt MoK U
return O; ofof sto =
1




SafA EI=Zalo]| A

MOyl Ho| 22|

543-544p

(PointClassTemplateFuncDef.cpp)

#include <iostream>
using namespace std;

template <typename T>

class Point {

private:
T Xpos, ypos,

public:
Point(Tx =0, Ty = 0);
void ShowPosition() const;

L

ek
3, 4]
[2.4, 3.6]

[P F]

[

main
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template <typename T> <
Point<T>:Point(T x, T y) : xpos(x),

template <typename T>
void Point<T>::ShowPosition() const {
cout << ' << xpos << ", "

}
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<< ypos << ' << end|;
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¢ Ofz2f 374 a2 (Elgiot ClE21 7|52 Z23)E SiLie| Sl
template2 £ Ol=X}.

® class BoundChecklIntArray { -+ }
® class BoundCheckArray { --- }
® class BoundCheckPointPtrArray { --- }

¢ SIS HfE=2i L BHS0{ Craket Efgl2| iES BHS0{=2 X}

® int
® Point
® Point *
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(Point.h)

#ifndef _ POINT H_
#define _ POINT H_

#include <iostream>
using namespace std;

class Point

{

private:

int Xpos, ypos; =
PO YP HIE Bt= = U A default

public:
Point(int x=0, int y=0); | constructor

friend ostream®& operator< <(ostream& os, const Point& pos);

%

#endif
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(Point.cpp)
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#include <iostream>
#include "Point.h"
using namespace std;

Point::Point(int x, int y)
: Xpos(x), ypos(y)
{ }

ostream®& operator< <(ostream®& o0s, const Point& pos)

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




|| H&S et HiYE EefjA
(ArrayTemplate.h S&)
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templete <typename T>
class BoundCheckArray {
private:
Point* arr;
int arrlen;
BoundCheckArray(const BoundCheckArray& arr) { }
g)lpundCheckArray& operator=(const BoundCheckArray& arr) { }
public:
BoundCheckArray(int len) :arrlen(len) { arr = new Point[len]; }
Point& operatorﬁ/ (int idx) {
if (idx < O || idx >= arrlen) {
co.uzc1)<< "Array index out of bound exception" << endl;
exit(1);

return arr[idx];
Point operator[] (int idx) const {
if (iax < 0 | idx >= arrlen) {
cout << "Array index out of bound exception” << end|;
exit(1);
return arr[idx];

int GetArrLen() const { return arrlen; }
~BoundCheckArray() { delete[larr; }
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(ArrayTemplate.h 1/3)

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

{
)

2 doE ool 328 Oj

0

arr=new T[len]; /

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

{

if(idx<0 || idx>=arrlen)

{

cout<<"Array index out of bound exception"<<end];

exit(1);
}

return arr[idx];
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(ArrayTemplate.h 3/3)

template <typename T>
T BoundCheckArray<T>::operator[] (int idx) const {
if(idx<0 || idx>=arrlen)
{
cout<<"Array index out of bound exception"<<end|;
exit(1);
}

return arr[idx];

}

template <typename T>
int BoundCheckArray<T>::GetArrLen() const {
return arrlen;

)

template <typename T>
BoundCheckArray <T>::~BoundCheckArray() {
delete [] arr;

}
#endif
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(BoundArrayMain.cpp 1/2)

#include <iostream>

#include "ArrayTemplate.h" [ Z 1

#include "Point.n" 11
using namespace std; 22
Int main(void) { 33
/o ints A J oy 44
BoundCheckArray<int> iarr(5); 55

[3, 4]

for(int i=0; i<5; i++) [5, 6]

larr[i]=0+1)*11; [7, 8]

[3, 4]

for(int i=0; i<5; i++) [5, 6]

cout<<iarr[i]<<endl; [7, 8]

/55 Point Z4H| K&+
BoundCheckArray<Point> oarr(3);
oarr[0]=Point(3, 4);
oarr[1]=Point(5, 6);
oarr[2]=Point(7, 8);
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for(int i=0; i<oarr.GetArrLen(); i++)
cout<<oarr[i];

/*** Point M| Q| SeA Zf KT **/
typedef Point * POINT_PTR;
BoundCheckArray<POINT_PTR> parr(3);
parr[0]=new Point(3, 4);

parr[1]=new Point(5, 6);

parr[2]=new Point(7, 8);

for(int i=0; i<parr.GetArrLen(); i++)
cout< <*(parrli]);

delete parr[0];
delete parr[1];
delete parr([2];

return O;
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¢ H{! 2|2 BoundCheckAccountPtirArray & 2el|&
template 2 & CHA|5IX}

SalA template 0|2 : BoundCheckArray
(ArrayTemplate.h -> BoundCheckArray.h)

(22 2tM S ArrayTemplate.h LI L2 71X QA AIR.)

AccountArray.h, AccountArray.cpp I}2! Abx].
AccountHandler.h =3
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(AccountHandler.h £=3)

#ifndef _ ACCOUN_HANDLER_H__
#define _ ACCOUN_HANDLER_H__

#include "Account.h"
#include "BoundCheckArray.h"
class AccountHandler
{
private:

BoundCheckArray<Account*> accArr;

int accNum;
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/] Yo =Ml =XI=Z vectord| 20 EX}. (break point2M zt=2 =2Ql)
#include <iostream>

#include <vector>

using namespace std;

int main(void) {
int values[] = {12, 6, 7 };
vector<int> v1;
for (int i = 0; i < sizeof(values) / sizeof(values[0]); i++)
v1.push_back(valuesli]);
O return O;
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(priority_queue) |

¢ J|= EE|
® priority_queue<T, Container, Compare>

push/pop/top ALt HB (=2 LU= LLIT {10l EXH)
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{priority_queue.eppJ C++ STL container Jmax £l mln]
o~ \ US HU =,
#include <jostream> (priority_queue) h =
#include <queue> H| I At class AFE
using namespace std; less Y Xt 7 & E1 '
int main() { / greater : & AR H

int values[] = {5,2,8,9,1,14 };

priority_queue< int, vector<int>,|lesskint> > pq; _ Push elements

cout << "push: 7

for (int i = 0; i < sizeof(values) / sizeof(values[0]); i++) {
cout << values[i] << " ";
pq.push(valueslil);

} =

cout << endl: p.ush: 5289114

cout << "size: " << pq.size() << end|;

cout << "pop: " << end|; Pop:
' top: 14
while (Ipg.empty()) { '
cout << "top: " << pqg.top() << end|; top:
pq.pop(); top: 8
} ' top: 5
cout << endl; tOpE 2

: top: 1
return 0 ™~ Pop elements i




