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Ham toan tw

e Toan tl a mot loai phuong thirc dac biét cua

1&p

PhanSo a(3,2), b(4,5), c;
c = a.Cong(b);
c=a+b;

® Trong C++, dung tu khoa operator.

PhanSo operator +(const PhanSo &p1, const PhanSo &p2);
PhanSo p1, p2;
PhanSo p3 = pl + p2;

e CS thé nap chéng ham cho toan t

PhanSo operator +(const PhanSo &p, int iNumber);
float opea rtor +(const PhanSo &p, float iNumber);
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Ham toan tw

® Phan loai ham toan tu:

o Toan tur doc lap:
® Khong thudc |&p nao.

® Ngdi clia toan tir la s6 tham so truyén vao.
PhanSo operator +(const PhanSo &p1, const PhanSo &p2);
bool operator >(const PhanSo &p1, const PhanSo &p2);

o Toan tu thuoc I&p:
® La phuong thirc cua 16p.

® Ngdi clia todn tir: doi twong cia ldp + s6 tham so.
PhanSo PhanSo::operator +(const PhanSo &p);
bool PhanSo::operator >(const PhanSo &p);

aul

e Cach st qung 2 loai la nhu |
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Céc toan tir co thé viét chong

+ - * / % A &
~ l = < > +=
= =] = | %=]| A= | &= | |2
<< >> >>= | <<= == 1= <=
>= | && | || | ++ | - | >
> [] () new | new[] | delete | delete]]

e Cactoan tr :: hay . hay .* khéng dwoc phép dinh nghia
b&i ngudi dung

o Todan ti: sizeof, typeid, ?: khdng dwoc dinh nghia chong

o Toan tir =, ->, [], () chi dwoc viét chong bang cac ham non-

 statie o\ _ i |
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Cu phap chung

<kiéu tra vé> operator <todn tir> (danh sanh tham so)

Vi du:

bool HoTen: :operator==(const HoTené& rhs)

{

return ( (sTen==rhs.sTen) && (sHo==rhs.sHo));
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Cach st dung

int main()
{
SinhVien svl, svZ2;
if (svl == sv2) //svl.operator==(sv2)

{
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M6t s lwu y khi viét chdng toan tor

e Tranh thay d6i y nghia nguyén thdy cia todn
tlr d6

® Cac cap toan t co cung chirc nang, vi du x=x+y
va x+=y phai dugc viét cung nhau va cé cung
chirc nang.

® Néu toan tir chong khéng la ham thanh vién
cua I&p thi nén st dung tir khda friend thay vi
truy xuat dén cac thanh phan dit liéu 1 cach
phirc tap
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Toan t&r khéng thubc 1&p

e Vi du: todn tl nhap xuat

friend ostream& operator<<(ostream &out, const PhanSo &src);

ostream& operator<<(ostream &out, const PhanSo &src)

{

out<<src.tu<<“//”<<src.mau;

}
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Toan tlr gan bang

e Twong tw nhuw ham dung sao chép, néu moi 1&p
doi twong khdng cd todn tlr gdn bang thi trinh
bién dich s& tao 1 ham toan t{r gdn bang mac
dinh

® Ham nay cling co chirc nang twong tw nhu ham
dwng sao chép mac dinh: sao chép tirng bit cua
doi twong ngudn cho doi twong dich.
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Toan t& gan bang
e Do vay, néu |&p doi twong cd bién con trd va co
nhu ciu gan bang 1 déi twong khac.
=>» can xay dung todn tlr gan bang cho 16p
e Lwu y: todn tlr gdn bang khac ham dung sao
chép 1 s6 diém sau:
® Xda phan bd nhé nd dang kiém soat trudce khi gan
bang d&i twong mai.
o Kiém tra k{ viéc ddi twong tu gan bang chinh né.
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e Xda bo vung nhé nd dang kiém sodt

e Copy vung nhd va tro qua vung nhé mai
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Vi du - toan t& gan bang

HocSinhé& HocSinh: :operator=(const HocSinhé& h)
{
1f (this !'= &h)
{
delete [] this->HoTen;
int size = h.HoTen.length()
this->HoTen = new char[size];
strcpy (this->HoTen, h.HoTen)

4

}

return *this;
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3 van dé con trd

BO 3 ham sau luon di chung v&i nhau:
® Ham dwng sao chép (copy constructor)
e Toan tlr gdn bang (assignment operator)

® Ham huy (destructor)
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Ham dwng sao chép — ham huy

HocSinh: : HocSinh (const HocSinhé& h)

{
1f(h.HoTen != null)

{
int size = h.HoTen.length();
this->HoTen = new char[size];
strcpy (this->HoTen, h.HoTen)

4

HocSinh: : ~HocSinh ()
{ if(this->HoTen != null)
{
delete []this->HoTen;
this->HoTen = null;
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BAI TAP
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Bai tap — 4.1

e Xay dung cac toan tl sau cho I&p Phan So
o Toantor+, -, *, /,b> < >= <=,
® Toan tlr ++, -- theo dang tién td va hiu to (++x va x++)
o Todan tlr ép kiéu (int), (float)
® Toan t&r nhap, xuat
® Giad st ta cd phan s6: PhanSo x
Can xtr ly mot so van dé sau:
o Tinh: x + 5

o Tinh giao hoan cua phép cong: 5 + x
o Thao ludn dé tim ra gidi phap?
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Bai tap — 4.2

e DOIi twong “mang so nguyén” cd 2 thudc tinh I3
mang dong chira cac doi twong S6 Nguyén va so
phan tl hién c6 trong mang.

e Xay dung cac phuong thirc gidi quyét 3 van dé
vé con tré cho mang

class MangSoNguyen
{

private:

int *GiaTri;
int SoPhanTu;
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Tham khao

e Slide PPLTHDT cua
o Thay Nguyén Minh Huy
o Thay Dinh B4 Tién
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Phuwong phap 1ap trinh huwdng doi twong

Mot sO van dé khac
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NOI dung

® const
® Thanh phan tinh

e Template

® Thuw vién C++
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Tw khoa const
e TU khéa const d6i mét bién, doi twong thanh
hang (nghta la bién dé chi duoc phép doc.)
o Bién, d6i twong dwoc coi la hang thi khéng duoc
cap nhat cac thanh phan dit liéu cta nd.
o Ham thanh phan duoc goi la hang thi khdng duoc
stra d6i thanh phan dit liéu cta d6i twong goi ham
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Vi du

e MOt thanh vién dit liéu clta 16p cé thé dugc dinh nghia

nhu hang

Vi du:

class CPoint
{
private:
//...
b

const float mMaxX;
const float mMaxy;
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Khi tao bién co tir khda const

class CPoint

{

private:
const float mMaxX = 1024.0;
const float mMaxY = 768.0;

//...
5

// Cach khoi tao trén la sai

IV TMTPRN T8 L\ AR A
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Khé&i tao bién c6 tlr khdéa const (tt)

Trong ham constructor

CPoint::CPoint(float x, float y): mMaxX(1024), mMaxY(768)
{
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Ham thanh vién la const

e Cac ham thanh vién cling c6 thé duoc dinh
nghia nhu 13 hang. Piéu nay duoc s dung dé
dac ta cac ham thanh vién nao cda I&p co thé
duoc triéu goi cho mot ddi twong hang.

Vi du:
int docNgay() const; // ham readonly
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Ham thanh vién hang

e Mot ddi twong hang chi cd thé duoc sira doi bdi cac ham
thanh vién hang cua 1 16p

class CSet
{
public:

CSet(void){ card = 0; }
bool member(const int) const;
void addElem(const int);
//...

I

const CSet s;
s.addElem(10); // sai!!l addElem khoéng la thanh vién hang

s.member(10); // ok
TRYYD \ BN N | A i i ; il \
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THANH PHAN TiNH
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Thanh phan tinh

® Thanh phan cda l&p (class members):

o Thanh phan dai twong (instance members).
® Thudc tinh va phuong thirc thong thuong.
® Moi doi twong cé ban sao riéng.

o Thanh phan tinh (static members).
® Thudc tinh va phuong thiee tinh.

® Cac doi twong dung chung. il Phanse
[ PhanSo l I;';SO , E
‘ . \ I 'Tl’J’ Sd I au SO E
Thanh phan dung chung cho | *M3u s6 1 - ’
MOI déi twong chia lép!! | *Gid tri Ion nhat | 02: PhanSo
’ 1 *Gid tri nhé nht : Tor <& 2]
l _ Mau soO E

IR
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Thanh phan tinh
S  EEEESSsss—_s_————— . 20— - - - - 0 ——_————— = - s
® Khai bao va st dung:
o Dung tu khoa static.
o Truy xuat bang toan tur ::
o Tham khao trang 119 gido trinh HDT

class PhanSo PhanSo::GiaTriLN = 10000;
{
private: void main()
static int GiaTriLN; {
public: PhanSo pl(1, 2);
static int layGiaTriLN(); PhanSo p2(2, 3);
private:
int Tu; int x1 = PhanSo::layGiaTriLN();

int x2 = pl.layGiaTriLN();

NI TR
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Thanh phan di liéu co kiéu 1a 16p

e L&p B c6 thanh phan dit liéu la I&p A
o Th tu khoi tao va huy?
o Khai tao thanh phan dit liéu?

class Diem
{
private:
int mX;
int my;

}

class DuongTron
{
private:
Diem mTam;
float mBanKinh;
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Kh&i tao bang danh sach kh&i tao

TénL&'p (DSTSS): TénBiénl (ThamSd), TénBién2 (ThamSo

class DuongTron

{

private:
const float mBKToiDa;
float mBanKinh;
Diem mTam;

public:

DuongTron():mBKToiDa(10){}
DuongTron(float bktd, float bk, float x, float y): mBKToiDa(bktd), mTam(x,y)

{
mBanKinh = bk;
}
DuongTron(float bk, Diem a): mTam(a)
{

mBanKinh = bk;

M..__......._._.m.._m
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TEMPLATE

CuuDuongThanCong.com

https://fb.com/tailieudientucntt



http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Function Template

e Xét ham tim min gitta 2 so:

int timMin(int a, int b)
{

return (a<b) ?a:b; Dung Function

}
Template!!

float timMin(float a, float b)
{

return (a<b)?a:b;

}

PhanSo timMin(PhanSo a, PhanSo b)
{

. return (a<b)?a:b; | 1 s

ongThanCong.com https://fb.com/tailieudientucntt
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Function Template

® Ham tim min dung Function Template:
template <class T>
TtimMin(T a, T b) void main()
{ {
return (a<b)?a:b; inta=5, b=23;
} int c = timMin(a, b);
a float d = timMin(1.5, 2.3);
Phai xdy dwng todn tlr < néu
ki€u dit liéu T khong phai 13 PhanSo p1(1, 2);
kiu di¥ liu dwgc dwng san PhanSo p2(1, 3);

\_ / PhanSo p3 = timMin(p1, p2);
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Function Template
e Dac diém cla Function Template:
® Ham tong quat cho nhiéu kiéu dit liéu khac nhau.
o Tham s6 hda kiéu di liéu.
o Kiéu cu thé dugc quyét dinh khi goi ham.
e Ghichu:
o Tir khda “class” c6 thé thay bang “typename”.
® Phan khai bdo va cai dat déu co khai bao template.
o Phan cai dat ham phai nam cung file:
® Phan khai bao ham.
® Phan goi,str dung ham.
RN _ M
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Class Template

e Xét |&p doi twvong Mang:

class MangNguyen

{ private:
int miKichThuoc;
int *mpDulieu;

public: \
Mang(int iKichThuoc); Du ng Class

int LayPhanTu(intiViTri); Temp|ate! |
I - ’

class MangPhanSo

{ private:
int miKichThuoc;
PhanSo *mpDulievu;
public:
Mang(int iKichThuoc);

| PhanSo LayPhanTu(int iViTri);
m‘] 7
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Class Template

® Lop Mang dung Class Template:

template <class T>
class Mang
{
private:
int m_iKichThuoc;
T *m_pDulieu;
public: void main()
Mang(int iKichThuoc); {
T layPhanTu(int iViTri); Mang<int> m1(10);
} int a=m1l.layPhanTu(5);

Mang<PhanSo> m2(5);
PhanSo p = ma2.layPhanTu(2);

\ v i R AR | LA
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Class Template
e Dac diém cla Class Template:
o L&p tong quat cho nhiéu kiéu dit liéu khac nhau.
o Tham s6 hda kiéu di liéu.
o Kiéu cu thé duoc truyén vao khi tao déi tuwong.
e Ghichu:
o Tir khda “class” c6 thé thay bang “typename”.
o Phan cai dat 1&p phai nam cung file:
® Phan khai bdo 16p.
® Phan tao va st dung doi twong cla 1op.
=>» Viét caj dat bén trong 16p khi dung Template.
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NOI dung

® Thanh phan tinh

® const

e Template
® Thw vién C++
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Thw vién C++

e ———————————————————————————————————————
® Khai niém thu vién:
o Tap hop nhitng |&p, ham cd san gilp gidi quyét cong
viéc thuwong gap.
o B cong cu hitu ich cua lap trinh vién.
o Mot vai thu vien C++:

® Thu vién chuan (C++ Standard Library).

® Thu vién boost.
= http://www.boost.org/

® Thu vién MFC (Microsoft Foundation Classes).
= Visual C++ - Windows
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Thw vién C++
S  EEEESSsss—_s_————— . 20— - - - - 0 ——_————— = - s
e Thu vién chuan:
o Thu vién co ban nhat cta C++.
o Cac lép va ham nam trong namespace std.
o File Header khong .h.

o Phan nhom:

® Nhom nhap xuat: iostream, iomanip, fstream, ...
® Nhom STL.
o ..

® Thu vién chuan C: file header cxxx.
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Thw vién C++

® Thu vién STL (Standard Template Library):
o M6t phan cda thu vién chuan.
o Cac |&p va ham ho tro 1ap trinh véi template.

o Phan nhom:
® Nhom container: vector, list, deque, set, ...
® Nhom string: string, ...
® Nhom iterator.

o..
o Tham khao trang 67 gidao trinh HDT
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Thw vién C++

® L&p string:
o File header <string>.
o L&p dai dién cho cac déi twong chudi.
® Gidi quyét 3 van dé con tro.
o Cac phuong thie chinh:
® string(char *): khé&i tao tlr mot chudi ky tu.
® length(): 13y chiéu dai chubi.
® Toan tir [ ]: 1ay ky tw tai mot vi tri nao do.
® Toan tlr >, <, ==, >=, <=, |=: s0 sanh theo th tu tir dién.
® Todn tl +, +=: ndi chudi.
® find(char *): tim chudi con.
ir (it int); lay chuoi con. |
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Thw vién C++

e Vidu l&p string:
void main()

{

string  sl(“software”);
string  s2(“SoftWare”);

if (s1 ==s2)

cout << “equal.” << endl;
else

cout << “not equal.” << endl;

s2 =sl.substr(4, 4);
cout << s2;

string s3 =51 +5s2;
cout << s3 << endl;
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Thw vién C++

B e
® Lop vector:
o File header <vector>.
o Lép mang kiéu T.
® Gidi quyét 3 van dé con tro.
o Cac phuong thie chinh:
® vector<T>(): khéi tao mang kiéu T.
® size(): 1y kich thudc mang.
® push_back(T): thém phan tl& vao cudi mang.
® Toan ti [ ]: ldy phan td tai mot vi tri nao do.
o Tham khao trang 60 gido trinh HDT

TNV TP \
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Thw vién C++

e Vidu:
void main()
{
vector<int> vi;
vl.push_back(1);
vl.push_back(2);

for (inti=0; i< vl.size(); i++)

“

cout << v1[i] << ““;

vector<PhanSo *> v2;
v2.push_back(new PhanSo(2, 6));
v2[0]->rutGon();



http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Tham khao

e Slide PPLTHDT cua
o Thay Nguyén Minh Huy
o Thay Dinh B4 Tién
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