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1. Gidi thiéu

Khéai niém Mau (template):

0 La mot ky thuat cho phép mot thanh phan chi can duoc
dinh nghia mo6t 1an hodac mot so it 1an, nhung co thé dugc
st dung lai nhiéu lan cho nhiéu doi tugng khac

0 La ky thuat cho phép tham s héa ki€u dit liéu; nhu cho
phép dinh nghia cau tric Stack<T>, v4i T la tham so kiéu,
dai dién cho ki€u DL cla cac phan tir cla Stack. Sau do T
c6 thé duoc thay thé bang mot ki€u DL cu thé, vi du int, va
C++ sé ty dong tao ra code d€ dinh nghia Stack<int>

0 N6 c6 thé dung dé thay thé cho viéc dinh nghia chdng ham
2 Trong C++, cac thanh phan ma ta co thé tao Mau la Ham va
LSp



2. Mau ham

Khai niém mau ham
Tao mau ham
S’ dung mau ham



Khai niém mau ham

La ham ma khi dinh nghta c6 st dung moét
hoac nhiéu mau

Mau ham dugc dung dé cho phép dinh nghia
ham mot 1an, nhung cé thé dugc goi nhiéu
lan vGi tham so6 1a cac kiéu d{t liéu khac nhau

/template <class T> N /int i, j; char a,b; \
void swap (T &x, T &y} float X, y;
T z=x ) | swap(i, )
X=Y, swap(a, b);
y=2z swap(x, y);

N / \_ /




Tao mOt mau ham

Cu phap

0 M6t mau ham cé
thé st&r dung mot
hoac nhiéu tén
mau

N Y,

Khai bao
tén mau

N

template <class T>

void swapl(T &x, T &y){
T.z =X;
X
y

Y
Z,

Tén mau sé dugc st dung
trongphan dau va/hodc trong than
ham



Tao mOt mau ham

Mau ham c6 hai tén mau

/

template <class T, class U>
void swap2 (T &x, U &y){
T z=X;




S’ dung mau ham

Viéc goi mau ham ciing gidbng nhu goi ham
thong thuong. Ham duoc goi nay, khi dé
dugc goi la ham thé hién

Khi goi ham mau, thi tay theo ki€u d liéu
cUa ham thé hién, ma chuong trinh dich sé
tu dong tao ra dinh nghia phu hgp cho ham
nay.



Vi du &p dung mau ham

a

AL

0 N O CIEERE

\

#include <iostream>
using namespace std,;

//Dinh nghia mau ham
template <class T>
void swapl(T &a, T &b) {
T c;
c=a; a=b; b=c;

/

{int main(int argc, char* argv(]) { \

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

&

int i=20,j=30;

char c1='A',c2='B’;

float x=20.15, y=35.5;

IGoi mau ham

swapl(i,j);

swapl(cl,c2);

swapl(x,y);

cout<<"|="<<i<<" |[="<<j<<endl;
cout<<"cl="<<cl<<" c2="<<c2<<end!;
cout<<"x="<<x<<" y="<<y<<endl;

return O; /




Vi du &p dung mau ham

K&t qud chay chuong trinh trén

Output

. N
i=30 j=20

c1=B c2=A
x=35.5 y=20.15

o /




Mau ham va su chong ham

Mau ham la mot cong cu ho tro cho viéc
chong ham, ch& khéng hoan toan thay thé
duoc cho chong ham

Vi du ham swap1l & trén khoéng thuc hién
dugc viéc hoan doi 2 chuoi ky tu, khi do ta
phdi chbng ham nay.
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i

co

O (0 02 SHECREIE S

10.

12.

13.
4.

#include <string.h> \
#include <iostream>
using namespace std;

//Dinh nghia mau ham
template <class T>
void swapl1(T &a,T &b) {
T C;
c=a; a=b; b=c;
}
void swapl(char a[], char
b[I{
char st[1000];
strcpy(st,a);

a

16.{
17.
18.
19.
20.
21.
22.
23,
24,
25

strcpy(a,b);

strcpy(b,st); /
}

26.}

o

15.int main(int argc, char **argv)

int i=10,j=20;
swap1(i,));
cout<<"i="<<i<<"; J="<<|<<end];

\

char namel[]="Gone With The Wind";
char name2[]="Mission Impossible";

swapl(namel,name?2);

cout<<"Name 1:"<<namel<<endl;

cout<<"Name 2:"<<name?2;
return O;

/
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Két qua chay chuang trinh

Output

/

1=20; =10

Name 1: Mission Impossible
Name 2: Gone With The Wind

o

J
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3. Mau 16p

Khai niém mau I16p
Tao mau I6p
S’ dung mau I6p
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Khéi niém mau I6p

La I&p ma khi dinh nghta c6 st dung mot hodc nhiéu
mau

Mau 16p dugc dung dé cho phép dinh nghia I&p mot 1an,
nhung c6 thé tao ra nhiéu I16p khac nhau véi tham so 1a
cac kiéu d{f liéu khac nhau

ﬁemplate <class T> \ / \

class Stack { typedef Stack<int> IntStack;
Stack() ; typedef Stack<float> FloatStack;
~Stack() ; typedef Stack<string> StringStack;
int push(const T& X); :>
int pop(T& X) ; IntStack s1;
int isEmpty() const; FloatStack s2;
int isFull() const;

N Z & J
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Tao mau Iép

Cu phap:

Khai bao
tén mau

/template <class T>
class Stack {
Stack() ;
~Stack() ;
int push(const T&);
int pop(T&) ;
T* top;

Q

N

J

Tén mau sé duoc st dung trong
than I6p cho cac thanh phan dir
liéu va cac ham thanh vién
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S dung mau I6p

LSp thé hién: 14 16p dugc tao ra tir mau 16p
vOi cac mau dugc thay thé bang céac ki€u d
liéu cu thé

Co 2 cach dé tao ra |6p thé hién:

2 CAch 1: dinh nghia tudng minh mot I&p thé hién
cho mot ki€u di liéu cu thé t&r mau I16p (vdi tu
khoa typedef), roi sau d6 khai bao cac doi tugng
thubc |6p thé hién nay.

3 Céach 2: Khai bao ludn cac doi tuong thuoc 16p
thé hién ngam dinh (khdng tudng minh)
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2 cach sir dung mau I6p

Cach 1:
tudng minh

Céach 2:
ngam dinh

t/ypedef Stack<int> IntStack;
typedef Stack<float> FloatStack;

IntStack s1;
FloatStack s2:

o

\

/

Stack<int> s1;
Stack<float> s2;

o

4
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Vi du ap dung: xay dung mau IGp Stack,

tép Stack.h

lIstack.h
1. #pragma once

2. template <class T>
3. class Stack

4. {

5. public:

6. Stack(unsigned int msize=10) ;

7. ~Stack() { delete [] top ; }

8. int push(const T&);

0. T pop() ; /I pop an element off the stack
10. int isEmpty()const { return size == 0 ; }
11. int isFull() const { return size == maxsize ; }
12. private:

13. int size ; /| Number of elements on Stack
14. int maxsize;

15. T* top ;

16. } ;

N

19



Tép Stack.h

a

lIstack.h (tiép)

17.llconstructor with the default size 10
18.template <class T>
19.Stack<T>::Stack(unsigned int msize)

20.{

21. size = 0;

22. maxsize=msize;

23. top = msize>0?(new T[msize]):NULL,;
24.}

.
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Tép Stack.h

ﬂtack.h (tiép)

25./] push an element onto the Stack
26.template <class T>

27.int Stack<T>::push(const T& item)
28.{

29. if (tisFull())

30. {

31. top[size] = item ;

32. size++;

33. return 1 ; // push successful
34. }

35. return 0 ; // push unsuccessful

21



Tép Stack.h

étack.h (tiép) \

37.1l pop an element off the Stack
38.template <class T>
39.T Stack<T>::pop()

40.{

41. if (lisEmpty())

42. {

43. size--;

44, return top[size]; I/ pop successful
45. }

46. return NULL ; // pop unsuccessful

N /




Su dung Stack theo cach 1.
Ham main

mfinclude <jostream> \
2. #include "Stack.h" Output:

3. using namespace std;
Stack of integers:
4. typedef Stack<int> IntStack; 987654321
5. int main(int argc, char **argv)
6. {
7. IntStack si(20);
8. for (int i=1;i<10;i++) si.push(i);
0. cout<<"Stack of integers: ";
10. while (!si.isEmpty()) {
11. cout<<si.pop()<<" ";
12. }

13. return O;
14.}




Su dung Stack theo cach 2.
Ham main

mfinclude <jostream> \
2. #include "Stack.h" Output:

3. using nhamespace std;
Stack of characters:
4. int main(int argc, char **argv) JIHGFEDCBA
5. {
6. Stack<char> sc(30);
7. for (int i=0;i<10;i++) sc.push(‘'A'+i);
8. cout<<"Stack of characters: ";
0. while (!sc.isEmpty()) {
10. cout<<sc.pop()<<" ";
11 }

12. return 0O;
13.}




Cac cau hoi tom tat

Thé nao l1a mbét mau ?

Muc dich cUla viéc xay dung mau la gi ?
Thé nao la mau ham ?

So sanh gitta mau ham va su chéng ham
Mau I6p la gi ?

Néu cac cach st dung mau I8p
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Bai tap

Bai 1: Vi€t mau ham tinh tong cia mét day N phan tl

Bai 2: Viét mau ham cho phép tim mot phan t& K trong mot
day A c6 N phan tr

Bai 3: Xay dung mau IGp cho cau tric hang doi

Bai 4. Xay dung mau I0p cho danh sach tong guat, str dung
cau trac luu trlr méc ndi don, ma co6 cac thao tac sau:

3 Khdi tao: tao mot danh sach rong

- Lé’y kich thuéc cla danh sach

2 BO sung: b6 sung mot phan t&r vao dau, vao cudi, va vao mot Vi
tri bat ky trong danh sach

3 Lay ra: lay ra mot phan tir & dau, & cudi va & vi tri bat ky trong
danh sach
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Thank you!
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