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1 template <class T>

complex(-5, -2)




i EX: 3" [iuswap()

void swap(int& x, int& y) { int temp=x; x=y; y=temp;}
void swap(double& x, double& y) { ... }
void swap(frac& x, frac& y) { ... }
void main( ) {
Inta =25, b =3;
double d1=3.4, d2=5.6 ;
frac f1(5, 3), f2(6, 7) ;
swap(a, b); swap(dl, d2); swap(fl, f2) ;

¥



17 9swap(

template <class T>
void swapl(T& x, T& y) { T temp=x; x=y; y=temp;}
void main( ) {

Inta =25, b=3;

double d1=3.4, d2=5.6 ;

swapl(a,b);

cout<<a<<b<<endl;

swapl(dl, d2);

cout<<dl<<d2<<endl,

¥
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i EX: 5315 |fiuprint_arr()

void main( ) {

}

int x[] = {1,2,3} ; float y[] = {1.1,2.2,3.3};

complex z[3] ={{1,1,},{2,2},{3,3}};

print_arr(x, 3) ; // E
print_arr(y, 3); //

print_arr(z, 3) ; // H]

1 2 3
1.1 2.2 3.3

1 1+11 2421 343
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‘L EX: 3" [iIYROR()

void ROR(int a[], int size) {...}

a[0] a[size-1]
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i EX: 3" [iumax(a,b)

[P — ]
template <class T>
T max(T a, T b) { return (a>b)?a:b; }
void main() {
cout << max(5, 3) << endl;
cout << max(-3.14, 5.2) <<endl;
cout << max(2.3, 5) <<endl ; //{i’'~?

}
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i EX: max(a,b)

[HiE ]
template <class T1, class T2>
T1 max(T1 a, T2 b) { return (a>b)?a:b; }
void main() {

cout << max(5, 3) << endl;

cout << max(-3.14, 5.2) <<endl;

cout << max(5, 7.8) <<endl ; //ﬁJLHPF[

¥
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[Notel]: template <class T>

‘L fiscope

template <class T>

template <class T>
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i [Note2]: @qgéwﬁ f

template <class T>

I

template <class T>
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// type name [E=3v
template <class Atype>

// class ji’ ®|typenameZV [*
template <typename Atype>
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[Note4]: template <. >Et""f}[
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template <class Atype=>
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ol [Notes]: Bety==bspry

template <class T> Eﬂg‘?ﬁ_@ﬁ
(Function Template)

Bt e (Template Function)
& & [ji&(Generated Function)
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FrEeP=PLAIE (Rules of
‘L Function Invocation) (- )
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i [=3] 3™ [Py find==sort

int find(int a[], int size, int x) {

void sort( int a[], int size) {

}

void main() {
Int a[50]; complex c[50]; frac f[50] ;
/1 JER [sort()==find() 7+ int[], complex[]==
frac[]

¥
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i i | pfind

template <class T> void main()
int find(T a[], int { inta[5]={1,2,3,4,5};
size, Tx) { float b[5]={1.1,2.2,3.3,4.4,5.5};
int i=0; cout<<find(a,5,3)<<endl;
Int result;
for(i=0;i<size;i++) cout<<find(b,5,(float)4.4)<
1 | <endl;
If(x==all]) )
{
result=i;
break; }
h

return result;} 25
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i (Generic Class)

J/RENRES %—.J‘J L Fil iutype Frclassfi?

class char_stack{ char data[10] ;....} ;

class int_stack {int data[10]; ...} ;

class complex_stack{complex data[10]; ....};

> ISR UA] " AYstack K|
T | |
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!-| K5y (Class Template)

template <class T>
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stack<int> sl;

stack<float> s2 :

statck<complex> s3 ;

stack<int> s2(sl) ,;

29
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void stack::push(int x) { data[++top] =X ; }
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template <class T>
void stack<T=>=::push(T x) {data][++top] = x; }

Y EIFFRE

T o

\
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i EX:

template <class T>
class stack {
private:
T data[10] ;
Int top, size ;

public:
stack();

T pop( );
void push(T x);

32



i HIZEstack template

void main() {
stack<int> s1 ;
for (int 1 =0 ; I<5; I++)
sl.push(i) ;
sl.print() ;
stack<char> s2 ;
for 1=0;i<5; i++)
s2.push(‘A’+i) ;
s2.print() ;
¥
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More on Class Template

igprolaie <clags T>

template <class T>

stack<T>::stack(const stack<T>& s) {
for (int i=0 ; I1<10; I++) data[i] = s.data]l] ;
top = s.top ;




/1 45 HiEiclass template ffimainf| pvA =g I E =

template <class T>

class point {
TX,VY;

public:

» .
ﬁxx
::: IR

point(T a, T b) { x = a; y=Db;}
void print() { cout << x << “"<<vy;}

}

void main() {

point<double> p1(3.5, 6.3) ;

point<int> p2(3, 9) ;
pl.print();
p2.print();
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EX: F|HHFkstack template

void main() {

stack<int> sl ;

for (inti1 =0 ; I<5; i1++) sl.push(i) ;

sl.print() ;

stack<complex> s2 ;

for (inti1 = 0 ; i<b; i1++) s2.push(complex(i, 1)) ;

s2.print() ;

at%c;k<stack<int> >ss; /1= > >VidRE ]
= T
ss.gush(sl) ; SS.push(sl) ; ss.print() ;
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i T ifi#ioperator<<

template <class T>

void stack { data[1]
T data[10]; int top, size; data[0]

void print() { for (inti = 0 ; i<=top; I++) {
cout << datafi] << “*“ ; // B4 Twork!

¥
¥
void main() { stack<complex>s; ..... s.print() ; }
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* S operator<<()

class complex {
double a, b ;

void print() {cout << a << “+” << b<<*”; }

s

void main() {
complex c(5,3); c.print() ;
cout << c; // FIJJ‘}“IF%E;PE?
// §E5Y operator<<(cout, ¢);
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ey operator<<()

friend ostreamé& operator<<(ostreamé& out, const complex& c) ;

ostream& operator<<(ostreamé& out, const complex& c) {
out << c.a << “+" << c.b<<"i"; //{i== pnnt()ﬁl[ﬁjg NEL
return out ;

cout <<c
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= complex, list, stack, frac
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EX: JHzZ¢stack template

void main() {
stack<int> sl ;
for (inti =0 ; i<5; i++) sl.push(i) ;
cout << sl << endl;
stack<complex> s2 ;
for (inti = 0 ; I1<5; I++) s2.push(complex(i, 1)) ;
cout << s2 << endl;
stack<stack<int>> ss ;
ss.push(sl) ; ss.push(sl) ; cout << ss << endl ;

}

Note that
1. Template
2. Sort

3. Operator<<

41
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s 34 11-11 ~ 11-16
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complex> input a

53

complex> input b

-1 2

complex> eval (a+b)*(a-b)/(2.5*a)
297977
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i FIZSPRES: SUaY S SortedList

void main() {
SortedList<int> L1;
L1.insert(10); Ll.insert(25) ; Ll.insert(13); L1l.insert( 20) ;
cout<<lLl<<endl;//10 13 20 25
SortedList<Frac> L2;
L2.insert(Frac(3,5)); L2.insert( Frac(2,5)) ;
L2.insert(Frac(1,13)); L2.insert(Frac(4,20)) ;
cout << L2 <<endl;//1/13 1/5 2/5 3/5
SortedList<SortedList<int>> LL ;
LL.insert(L1); LL.insert(L1l); cout << LL <<endl ;
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