s
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Nhac lai chuyéen xwa — Struct

Ban da gap nhirng struct nao?

Néu khéng ding struct c6 dwoc khong?

o V& ly thuyét, moi bai toan déu gidi dwoc khéng can struct!

Tai sao phai dong go6i thanh 1 struct?
e R® rang: Lam chwong trinh ngan gon, dé doc, gan v&i thuc té;
e Tién dung: Nhirng di liéu di chung dwoc quan ly chung;
o Tang tinh module: Dé tai st dung struct va cac ham xu ly struct
cho bai toan quén ly khac; Dé thay dbi cac trwdng di liéu ma
khong lam anh hwédng dén cac ham quan ly chung.

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Diémtng k&3S
Tinh module cuia Struct

Hay viét chuong trinh cho phép nhap diém (ly thuyét, thuc hanh) cla
ba SV tlr ban phim, va xuat ra man hinh diém tong két.

struct SinhVien{

float dLT; ~
float dTH; T —C.C Do ham main() st dung

—

1 - T m—

typedef struct SinhVien SINHVIEN:

void Nhap(SINHVIEN & sv); phan cua struct) nén.y
void XuatDTK(SINHVIEN sv); ‘;;Z:”/'

~

struct SinhVien nhuw
mot don vi (khong
dung vao teeng thanh

" void mainQ{ A
SINHVIEN An, Binh, Chi;
Nhap(An); Nhap(Binh); Nhap(Chi);
XuatDTK(AN) ; XuatDTK(Binh); XuatDTK(Chrt);

\Z Y

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Diémtng k&3S
Tinh module cuia Struct

Hay viét chuong trinh cho phép nhap diém (ly thuyét, thuc hanh, diém
céng) cda ba SV tir ban phim, va xuat ra man hinh diém tong két.

struct SinhVien{
float dLT, dTH; / ~N
float dCong; T —C.C Do ham main() st dung

—

1 - — struct SinhVien nhuw

typedef struct SinhVien SINHVIEN: mét don vi (khong
dung vao teeng thanh

void Nhap(SINHVIEN & sv); phan cua struct) nén.y
void XuatDTK(SINHVIEN sv);: %

" void mainQ{ A
SINHVIEN An, Binh, Chi;

Nhap(An); Nhap(Binh); Nhap(Chi);

XuatDTK(AN) ; XuatDTK(Binh); XuatDTK(Chrt);

\_J Y,

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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_ sPbng goi Mang”

Tinh tién dung cua Struct

Pat van dé: Kiéu “mang” trong C/Pascal |1 moét kiéu d &
liéu hoan chinh hay khéng?

 CAc thao tac trén mang chi can mang?

o Mudn sao chép mang, phai sao chép tirng phan ti.

Giai quyét: Déng gbi mang a[] va sé phan tie n thanh mét struct
struct ArrayT{ T a[..]; 1int n; };
Loi ich: P6i x& véi toan mang nhw 1 don vi di liéu (1 bién)
o Truyén tham s6: Chi can 1 tham s6 = Tranh trw&ng hop quén
truyén sé phan ti (n).
e Sao chép mang: Chi mét phép gan (Khéng can for()).

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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2 Pac trwng cua viéc Bong goi

“Nhirng thor thwrong/luon di chung vor nhau thi
gom lai thanh mét goi.”
« = Tién dung: Doi x& v&i ching nhw 1 don vi.

“Ngum str dung goi khong@quan tam dén

cau trac bén trong cda goi.”
e = Tinh module: Quan ly goi @ doc lap
voi xe ly dir liéu trong goi.

. Ci .com https://fb.com/tai tucntt
L.X.Dinh 6
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Pong géi trong Hwéng ddi twong
“Nhirng thor thwrong/luon di chung vor nhau thi

gom lai thanh mét goi.”
« = Tién dung: Poi x&r v&i ching nhw 1 don vi.

“Nguwoi st dung goi khéng duwoc quan tam dén
cau tric & xt Iy bén trong cta goi.”
e = Tinh module: Bén s dung goi déc lap voi
bén x& ly di¥ liéu trong goi.
Ap dung 2 nguyén tac nay cho ca cac ham (chi khéng chi

cho di¥ liéu nhw struct), ta co “Phwong phap Lép trinh
Hwéng.déi.twong’! R

L.X.Dinh
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Thé&o luan vé “Dong goi”

“Nhirng thor thwrong/luon di chung vor nhau thi
gom lai thanh mét goi.”
« = Tién dung: Doi x& v&i ching nhw 1 don vi.

“Nguwoi st dung goi khéng duwoc quan tam dén
cau tric & xt Iy bén trong cta goi.”
e = Tinh module: Bén s dung goi déc lap voi
bén x& ly di¥ liéu trong goi.
Trong (bién, thw vién, cu lénh, mang, struct, ham),
nhirng cai nao la “goi” cua nhirng cai nao? Cac “goi”
do.tién.dung ra sao? Nhirng “g6i” nao.ca.tinh module?

L.X.Dinh
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- — o * .,/

Ho cac Ham X ly Chudi

{char s[256];}
i

nt strien(
void strcat( char str[]):;
int stremp( char str[]):;
char* strstr( char str[]):;

Cac ham xtr ly chudi trong thw vién “string.h”
o Déu gan lién v&i 1 tham sb chudi (chu i bi x 1Y)

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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e .
Ho cac Ham Xu ly Chudl
string
{char s[256];} Nngng thi uon | chun
thi goM
int strien(
void strcat( char str[]);
int stremp( char str[]);
char* strstr( char str[]);

Cac ham xtr ly chudi trong thw vién “string.h”
o Déu gan lién v&i 1 tham sb chudi (chu i bi x 1Y)
Ta gom cac ham doé va chuoi bj xw ly lai thanh 1 goi

* Tag thanh mot kieu mei (goi la16p): string
L.X.Dinh
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o —

“L&p” — Kiéu doi

tong

SrEre bggen g o da gty b 3 =5 5k

strlng

am; suze" <

—l_—‘
Wi =

int Iength (
void append (
Int compare(
int find (

string str);
string str);
string str);

an

Pé dam bao
tinh module,

phan thudc tinh

la hop den:

Ngudi str dung

khong can va
khong dwoc
quan tam dén
cau tric div
lieu!

Céac doi twong thudc 16p string (bién co kiéu string)
e Khong chi chtra chubi ky tw (char[]), ma con chura...
e Nhirng thudc tinh (di liéu) lién quan nhw size, v.v.

e Cung cac phwong thiee (ham) lieén quan

L.X.Dinh

ttps://fb.com/tailieudientucntt
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e o
op” — D lieu

Pong goi tat ca cac ham

L.X.Dinh

Xt ly cung mot loai div
liéu va cac bien di liéu
dé vao thanh mét [&p
(kiéu moi)

Thanh phan Dir liéu: Céc
thudc tinh (bién ndi bd)

Thanh phan Hanh déng:
Céac phwong thirc (ham) xcr
Iy di liéu (cac thude tinh).

CuubDuongThanCong.com

// =

& Hanh dong

class string

private:

char buffer[256];

public:

stringQ;

string(char initstr[]);

int lengthQ;

bool empty();
char at(int pos);

void append(string str);

void insert(int pos,

string str);
Int compare(string str);
int find(string str);

string

buffer: charf]

string()
string(initString)
length(): int
empty(): bool
at(pos): char
append(str)
Insert(pos, str)
erase(pos, n)
compare(str): int
find(str): int
substr(pos,n): string

w{ﬁé UML ——

};
——— Khai bao I6p

https://fb.com/tailieudientucntt
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o —

“‘Lop” — DI lieu & Hanh dong

Pong goi tat ca cac ham

L.X.Dinh

Xt ly cung mot loai div
liéu va cac bien di liéu
dé vao thanh mét [&p
(kiéu ma)
Thanh phan Dir liéu: Céc
thudc tinh (bién ndi bd)

e Thuwong la “private”, chi

dung trong néibdd.tw ong

Thanh phan Hanh déng:
Céac phwong thirc (ham) xcr
ly di¥ liéu (cac thudc tinh).
e Thuwong la “public” cho
nguwdi khac st dung.
o Nhwng phéan cai dat
van cla riéng d.twong!

CuubDuongThanCong.com

{

private:

public:

class string | C4u tric di Iiéu]

Phan cai dat
phwong thirc
(xtr ly div liéu)

stringO¢)—
string(char initStrD)@_
int lengthQf)—

void append(string str){)
void insert(int pos,

string str){Yy
Int compare(string str)¢)
int find(string str)()—

https://fb.com/tailieudientucntt
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Péi twong tdng quét

Péi twong Ky sw
» M6i ddi twong dwoc cau thanh tr 3 phan:
e NO&i dung di¥ liéu: Cac thudc tinh bén trong, dwoc bao boc boi
e Thanh phan hanh déng: Cac phwong thire xt ly div liéu;
MOi p.thirc gom
- Phan cai dat p.thirc: Binh nghia cach hoat ddng cua phwong thire, va
+ Phan giao dién: L6p vo ngoai cing d giao tiép voi thé giéi ben ngoai
L.X.Dinh
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Péi twong tbng quat Péi twong string
e Trén quan diém st dung (nhin t& ngoai vao):
« Chithay giao dién cltia doi twong
« Khong thay phan cai dat bén trong:

- Khong thay phén cai dat phwong thire (cach xt ly div liéu);
« Khong thay cau trac div liéu (cac thudc tinh

. CuuDuongThanCong.com https: //f? om/tailieudientucntt
L.X.Dinh 15
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“‘Lép” — M@ rong kiéu Cau truc

Dinh nghia ra kieu moi
o MGi I&p/cau-tric la 1 kiéu tw tao, hoan toan maoi.
« DUng kiéu tw tao d6 dé khai bao (tao ra) bién
struct SinhVien sv, a, b, c;
string str, g, r, t;
o “L&p” hon “cau tric” & thanh phan hanh déng (ham).

Truy cap cac thanh phan ctia mét “géi” (doi twong, cau
tric) qua toan ter “cua” (“.” hoac “->" v&i con tro)
e Thanh phan di liéu:
float d = sv.dLT //Poc diém Iy thuyét cda sv
e Thanh phan hanh déng:
int 1 = str.length(); //Goi p.thtrc tinh dd dai cua str.

CuuDuongThanCong.com https://fb.com/tailieudientucntt

L.X.Dinh


http://cuuduongthancong.com
https://fb.com/tailieudientucntt

Vi du Str dung Doi twong string

Chuwong trinh nhap #include <iostream>
mot ChU(x)i, tinh do #include <string>
dai cla n6 va xuat | UStnd namespace std;

ket CIUé. void main(Q)

“string” la mét kieu |{

mé&i = khai bao bién: | string s;

string s; cout<<'do dai = "'<<s.lengthQ<<endl;

Goi phuong thirc “tinh | SOYE<< Mhap: chuol moi= =

A ga: cin>>s;
do dar”: s.length(); cout<<'do dal cua \'"'<<s<<"\'" ="
Hoan toan khong <<s. lengthQ<<endl ;
dung t&i néi dung div Fflush(stdin); cin.get();

liéu chdra trong s. ¥

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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/

Hoat canh S dung DPoi twong

Viét CTrinh quan ly tap s6 nguyén nhw sau:
e Tao tap réng; Thém vao tap cac sd6 dwoc nhap tr d.twong NhapSo
o Xuat ra MH s6 lwong phan t&r da thém thanh céng vao tap sé;
o Liét ké cac phan ti trong tap theo th tw tw nhién hodc tang dan.

O S dung 2 I1&p d6i twong dwoc cai dat san vai giao dién nhw sau:

class TapSo
{ public:
TapSo() ;
int SoLuong();
void Them(int X);
void Lietke(bool tang);

¥

class NhapSo

{ public:
NhapSo() ;
bool ConNua();
int 717ep();

}: //Nhap céc so: 2, 7, 15,
/13,5,9,5,4,3,-1,6,1,8

CuuDuongThanCong.com

L.X.Dinh
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e ,,,\\% /

Hoat canh S dung DPoi twong

L.X.Dinh

class NhapSo

{ public:
NhapSo() ; //Chuan bi nhap cac sd nguyén
bool ConNua(); //Con s dé nhap tiép khéng?
int Tiep(); //Travé s6 duwoc nhap tiép theo

.

class TapSo
{ public:
TapSo(); //Tap rong
int SoLuong(); //S6 phan ti trong tap
void Them(int x); //Thém x >0 va chwa c0 trong tap
void LietKe(bool tang); //Inra man hinh cac phan t
/] theo the tw tAng dan néu tang==true, hoac theo tt tw nhién

= %uuDlg?hanCong.com https://fb.com/tailieudientucntt
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- P =

///”///// S T - et

BT Ung dung

Hay khai bao cho cac I&p dwoc st dung trong

doan code sau: (Phan nao khéng thé biét thi d& ba cham)
bool testClasses(){
XYZ 0(123.4, "test");
Temp t, *p = new Temp(&o0);
t.setAt(1l, 12.3);
iIT(1t.equals(p)){
t.setAt(1l, p->getAt(2));

by
o.value(5.0);
return (o.value()==5.0);
delete p;

ks

L.X.Dinh
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Thwc thé hoa

"Kleu la khuon mau



http://cuuduongthancong.com
https://fb.com/tailieudientucntt

\

Céc kiéu di¥ liéu Phirc hop

> struct SMix{int i; float t;};

Khi két thac cau khai bao nay,
trong b6 nhé dir liéu co gi???

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Cac kieu d leu Phuc hop

struct SMix{int i; float t;}; INt[3] || ### | ### | #

Vay khi ndo thi bd nhé @ N

m&i bj tac dong
(c6 div lieu)?

Kiéu di¥ liéu 1a khai . 'ém
logic nam ngoai bé nhé di

liéu. \ /

o Khi dinh nghia kiéu, bd nh& dir

liéu van con trong. SMiX i | 2
T #.##
CuubuongThanCong.com https://tb-comytailieudientucntt

L.X.Dinh 23


http://cuuduongthancong.com
https://fb.com/tailieudientucntt

struct SMix{int i; float t;}; |nt[3] H ot

void main(){

//int[3] a = {1, 2, 3}; Khudn mau
»int a[3] = {1, 2, 3}: Z :
»SMix x = {3, 5.7}; Bién = S E—
a[1] = X_i: Thwcthé a| - B ch
a[2];
} _
Kiéu di liéu 1a cai “khuon” dé X| 13
“duc” ra cac bién. t|5.7
e Ving nh& cla bién co cau tric \ T —
dwoc dinh nghia bdi kiéu DL.
o Mbi bién cy thé do la mot SMii X : '###
thwe thé cua kiéu DL, va viéc
“duc” ra ching 1a thwe thé hoa. t|#.##

CuuDuongThanCong.com

L.X.Dinh

Kiéu =

Thwe thé hoa
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/A/////4§§>//

)

" Céac kidu di¥ liéu Phirc hop

struct SMix{int i; float t;}; INt[3]

void main(){
//7int[3] a = {1, 2, 3}:
»int a[3] = {1, 2, 3};
»SMix x = {3, 5.7};
a[l] = x.1;
x.t = al2];
} ~ .
Moi phan ttr cua mang va
maoi thanh phan cla cau tric
la mot bién.
e St dung hoan toan gidng bién
binh thwdng.
e Coténaf0], a[1], a[3] va
X. 1, X.t (gan cb dinh v&i bién).

CuuDuongThanCong.com

L.X.Dinh

ol
LYJd

HH#H
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HHH

a

X

/ a[0] a[1] al2] \

1

3

3

X. 1
X.t

3

3.0

SMiX

HHT

ot
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Moi Lop la 1 Kleu moi

class PhanSo{ iInt tu, mau; PhanSo | tul |
public: mau |

void toiGiran(Q); toiGian()

PhanSo cong(PhanSo p); cong(p)
}; «dll CO] or U Ol I - \
void mainQ{ a tu b tu
»PhanSo a(2,3); mau mau| 2
’Phi”§g_b(ii4); toiGian() toiGian()

a.toiGian();

’ con con
b toician(): L g(p) g(p) )

¥« M&ithwe thé ddi twong cé mot bd cac hanh déng
cung voi di liéu (trang thai) cua rieng minh.
o Clng mdt phwong thire, nhwng méi thure thé khac nhau sé
hanh déng khac nhau -2 Tac dong khac nhau
2. Kétqua khac nhau. ot

L.X.Dinh 26


http://cuuduongthancong.com
https://fb.com/tailieudientucntt

’/<

S

/

Kiéu — Khudén mau cla Bién
Pinh nghta kiéu

 Dinh nghta “khuén mau” cho céac bién twong trng

. Kich thuée & c4u tric vang nhé

- Loai & mién xéac dinh cla gia tri
 Nhirng cai “khuén” nay nam ngoai bé nhé di liéu.
e Cac kiéu co ban duwoc dinh nghia sén.

» CAac kiéu mang duwoc dinh nghia tw déng ngay khi dwoc dung toi.
e CA4c kiéu struct & class dwoc LTV tw dinh nghia trong c.trinh.

Thwc thé hoa
« Mbi bién dwoc tao ra bang cach “dap khudn” t kiéu
twong rng (thdng qua: Khai bao bién, cap phat dong).
« M6i bién d6 1a moét thwe thé cda kiéu twong &ng.

xom ° Xée-dinhedja chivung nhé, gi trj (va tén-biendinh):

27
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Vi du Ung dung

int tu=0, mau=1, k=0, t=0; PhanSo: :PhanSo():tu(@),mau(1){}
class PhanSo { void PhanSo::nhan(int R){
private: int tu, mau; int t = tu * k;
public: PhanSo(); // 0/1 tu = t;

void nhan(int R); }
¥

void main(){

int tu=0, mau=1, R=0, t=0;
/* 1) Khi thuc hién tdi dong nay, trong bé nho dir Liéu
co0 nhitng bién nao? Hay vé nhitng bién dé ra cung véi giad
tri dang chtta (néu 13 “rac” thi dé tréng).

2) Néu con bién nao da duoc Rhal bdo (bén trén) ma
chua co trong bé nho thi hay viét thém 1lénh vao dudi
dong chu thich nay dé ching xudt hién trong bd nhd.*/

} CuubDuenalhanCona-com om/tailiaridiantuentt
HHoHORgHaH H s eH-ek

L X.Dinh g-E0r httpsHHb-comttaih
AN
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/’ —
Vi dy Ung dung

int tu=0, mau=1, k=0, t=0; PhanSo: :PhanSo():tu(@),mau(1){}
class PhanSo { void PhanSo::nhan(int R){
private: int tu, mau; int t = this->tu * k;
public: PhanSo(); // @/1 this->tu = t;

void nhan(int R); }
¥

void main(){
int tu=0, mau=1, R=0, t=0;
/* 1) Khi thuc hién tdi dong nay, trong bé nho dir Liéu
coé 4 bién toan cuc ::tu, ::mau, ::R, ::t, va 4 bién cuc
bé main().tu, main().mau, main().kR, main().t*/
PhanSo p, q; // 2) Tdi day moi thém p.tu, p.mau, q.tu, q.mau;
p.nhan(3)/* 2°) Tdi day (trudc khi két thic ham) mdi co
p.nhan(3).k, p.nhan(3).t.*/ ;

}

uuDuon anCona-c httne [/fh com/tailioudiontyentt
L X . h HHoHORgHaH Hg-coMt HEPSHHe-CoMrartetateRtdentt
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Cai dit Lop

"An toan la trén hét!"
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S //

Bai toan Mau: “Diém tong két 3 SV’

Hay viét chwong trinh cho 3 SV di thi (lay diém
ly thuyét, thwe hanh) va tinh diém téng két cla
trng SV.
e dTK = (dLT*6 + dTH*4) / 10
« Diém LT va diém TH cla SV chi cé duoc théng qua
hanh dong “thi LT”, “thi TH". (Muon thay dai thi phai
“thi lai”, tirc thwee hién hanh dong “thi” mét lan nirva.)

. Hanh déng “thi”: Yéu cau GV nhap diém twong tng tr ban
phim.

CuuDuongThanCong.com https://fb.com/tailieudientucntt 31
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Khail bao Iop

o Moi thuéc tinh déu
class SinhVien RN .
{ thudc vung private
T —— * La cau tric di liéu riéng cla

fToat dLyThuyet; doi twong o
float dThucHanh; - O e el GIET [k

public:
SinhVien();

//~SinhVien();
void thiLT();
void thiTHQ);
float tinhDTK();
private:
float nhapDiem(string loaiDiem);

};
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Khal bao | op
class SinhVien

{
private:
float dLyThuye

float dThuC€Hanh;

inhVien(Q);

//~-SinhVien();
void thiLTQ);
void thiTHQ;
float tinhDTK(Q);

CuubDuongThanCong.com

L.X.Dinh

/////

Hau hét phwong thirc
thudc vung public
« D& cho bén ngoai st dung

M6t sd phwong thire
thuéc vung private

« D& dung riéng trong ndi bd
lop

e HO trg xt ly cho cac phwong
thire public

oat nhapDiem(string loaiDiem);

https://fb.com/tailieudientucntt
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Khail bao Iop

class SinhVien

/////

Ham tao/huy khdng cé kiéu
tra vé (khéng ghi “void”)
va c0 tén trung tén I&p

« Ham tao dwoc goi khi tao doi

twong maéi (thwe thé hod)

« Ham huy dwoc goi khi huy doi
twong (két thac vong doi)

« Tén ham huy c6 dau nga
(~) phia trwéc

e Lop binh thwdng khéng
can dinh nghfa lai ham huy

float nhapDiem(string loaiDiem);

{ -

private:
float dLyThuyet;
float dThucHanh;

public:
SinhVien();
//~SinhVien();
void thiLT();
void thiTHQ);
float tinhDTK();

private:

};

CuubDuongThanCong.com
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/

u V r
Khal bao [op
struct SinhVien

{ -

private:
float dLyThuyet;
float dThucHanh;

public:
SinhVien();
//~SinhVien();
void thiLT();
void thiTHQ);

float tinhDTK();
private:

Trong C++, struct hoan
toan twong dwong voi
class, chi khac nhau ¢
vung truy cap mac dinh:

e struct macdinh la public

e class macdinh la private

float nhapDiem(string loaiDiem);

};

CuubDuongThanCong.com
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Khail bao Iop

struct SinhVien
{ -
private:
float dLyThuyet;
Ffloat dThucHanh;
public:
SinhVien();
//~SinhVien();
void thilLT(Q);
void thiTHQ);
float tinhDTK();
private:
float nhapDiem
(string loaiDiem);

};

CuuDuongThanCong.com

L.X.Dinh

struct SinhVien
{
SinhVien();
//~SinhVien();
void thilLT(Q);
void thiTHQ);
float tinhDTK(Q);

private:
float nhapDiem
(string loaiDiem);
float dLyThuyet;
float dThucHanh;

}:

https:/7/ib.com/tailieudi entucntt
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" Cai d3t phuong thire

L.X.Dinh

Nguyén mau ham bén ngoai khdi khai bao 1&p
e Thém tén_| &p: phia trwéc tén phuwong thaee. (“::” = “cua”)
Than phwong thire, gidng nhw than ham thwdng
e Truy cap Thudc tinh & phwong thirc ctia déi twong dang
thwe hién hanh dong thong qua con tro this
this->thuocTinh, this->phuongThuc()

VD:
float SinhVien::tinhDTK() //PThtrc “tinh DTK” clia Iép SinhVien

{
float dtk = (this->dLyThuyet*6 + this->dThucHanh*4)/10;

return dtk;
}

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Tol, I, watashli, je, wo, ngo, ... self, this
e La con tré dén doi twong dang thwe hién hanh
dong (phuwong thirc dang duwoc cai dat).
Y thirc “cua toi”
e Thubc tinh cua t6i, VD: void setX(int x){ this->x = x; }
=> Phan biét v&i tham s, bién cuc bd
e Hanh déng cua t6i, VD:
void Fraction::increase(Fraction d){ // this +=d
Fraction t = this->add(d); // t = this + d
this->set(t); // this =t
}

=» Phan biét v&i ham toan cuc
Khi can “néi vé toi”

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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NOI veé tOl...
Tol, I, watashli, je, wo, ngo, ... self, this
e La con tré dén doi twwong dang thwe hién hanh

déng (phwong thirc dang duwoc cai dat).
Y thivc “cla toi”
Khi can “noi vé toi”
 Truyén tham so, VD:
SinhVien::SinhVien(DaiHoc u){ // Tao SV m¢&i trong dai hoc u

u.add(this); // Thém SV nay vao danh sach SV cua u
}
e LAy dia chi, VD:
SinhVien::SinhVien(){ this->mssv = (int)this; ... }

e = Phan biét v&i thwe thé khac (trong cung 16p)

CuuDuongThanCong.com https://fb.com/tailieudientucntt 39
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Khaoi tao gia tri Thudc tinh

Moi thudc tinh déu phai dwoc khdi tao gié tri
» Hodc bang giéa tri mdc dinh trong khai béo |16p;

e Hoac thdng qua cac ham tao:
Thwdng thong qua danh sach khai tao (init list)
struct C {

int 1 = 100; //default value init.
int j, k; //not initialized!!!

C();
C(int 17); Danh sach khoi tao ]
¥

C::C()|:3(1), k(10) |{
cout << "default constructor"” << endl;
}

C::C(int ij) :j(ij) { //BUG: k has UNSPECIFIED value!!!
cout << "k = ??? " << this->k << endl;

} CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Cai dat ham Tao (Constructor)

Méi ham tao déu phai khdi tao gia tri cho tat ca céac
thudc tinh khong co6 gia tri mac dinh!
Vi:
Mot I6p thwdng c6 nhieéu ham tao khac nhau, nhwng
moi doi tirong chi duwrge tao ra dung 1 1an boi mét trong
cac ham tao cua |6p.
e “Sinh ra chi c6 mét lan, khdng hai!”
« Bén st dung I&p sé chon mét trong cac ham tao dé tao ra
doi twong:
- Ham tao mac dinh (khéng c6 tham sb), hodc
. 1 trong cac ham tao c6 tham s6, hodc
- Ham tao sao chép (co tham sb 1a 1 doi twong khac cling 16p).

. CuubDuongThanCong.com https://fb.com/tailieudientucntt
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o —

3 loai ham Tao (Constructor)

L.X.Binh

Ham tao mac dinh: Khéng cé tham sb

e VD str dung: string s, as[10]; //goi 11 lan ham string()

» Khdi tao gia tri mac dinh cho tat ca nhirng thudc tinh chwa co6 gia
tri mac dinh.

o Lwu y: Néu khong dinh nghia ham tao nao hét thi C++ sé ty dinh
nghla 1 ham tao méc djnh khong lam gi hét!
= Nguy hiém!!! Vi céc thuéc tinh chwa cé gia tri mac dinh sé c6
gia tri kndng xac dinh!

Ham tao c6 tham s6: Khéi tao cho tat ca cac thudc tinh

e VD sty dung: string s(“init value™);

Ham tao sao chép: Chép tir mét dtwong khac cung lop
e VD s¥ dung: string s(‘initvalue"), t(s), u = s; F(s);
o Dac biét str dung khi truyén tham trj & trd vé gié trj trong ham.
e C++ daty dinh nghla ham tao sao chép

> Néw.khodng cédp phat déng thi khéng can-dinh.nghia lai.
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Tai str dung ham Tao

Méi ham tao déu phai khdi tao gia tri cho tat ca cac
thuoéc tinh khong cé gia tri méac dinh!
Néu c6 nhiéu ham tao véi s6 lwong tham s6 khac nhau

thi dé bj 1&p code!

Giai phap: Ham tao it tham sb cO thé tai str dung ham
tao nhiéu tham sd hon, bang cach dwa vao danh sach

khéi tao. VD I&p Hinh Chir Nhat:

cl

ass Rectangle {
float width, height;
bool square = false;

public:

¥

L.X.Dinh

Rectangle(float w, float h);

Rectangle(float w);

CuubDuongThanCong.com

Rectangle::Rectangle
(float w, float h)
: width(w), herght(h) {}

Rectangle::Rectangle(float w)
: Rectangle(w, w) {
this->square = true;

}

https://fb.com/tailieudientucntt
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~ Thanh phan Tinh (static)

L.X.Dinh

Céc thanh phan tinh clta doi twong
e Puwoc chi dinh qua tr khoa static
« Con goi “thanh phan é mrc I6p”, tire clia chung ca
I&p chir khong cua riéng 1 doi tirong cu thé nao.
(D0i lap voi “thanh phan & muirc thwe thé”.)
Thudc tinh tinh: D& liéu chia sé chung cho ca I&p

« Cac hdng dung chung cho ca 1&p;

« C&c tham so cau hinh I&p, cac bién dém, v.v.
Phuong thire tinh: Ham c6 thé dwoc goi triec tiép
tee tén lop “C::f(3)” khdng can dén dtwong cu theé.

e Cac thao tac x&r ly chung cua Iép.

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Thuoc tinh Tinh

Thubc tinh tinh: D& liéu chia sé chung cho ca I&p
» Cac hdng dung chung cho ca I1&p:
. Céac hang nguyén dwoc khéi tao trong khai bao I6p;
Céac hang khéng nguyén phai khéi tao ngoai khai bao 1&p
class C {
const static int MAX = 9999;

const static float PIl;
}; const float C::Pl = 3.1415;

e Cac tham sb6 cau hinh lop, cac bién dém, v.v.
class D {
constexpr static bool debug = true;
constexpr static iInt count = O;
constexpr static float epsilon = 0.0001;

]
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Thuoc tinh Tinh

Thubc tinh tinh: D& liéu chia sé chung cho ca I&p
» Cac hdng dung chung cho ca I1&p:

o Cac tham s6 cau hinh I&p, cac bién dém, v.v.
V@i C++ trvdc C++11 (twong trng VStudio trede VS2015) thi phai
khdi tao bién tinh trong phan cai dat I6p ngoai khéi dinh nghia
|&p (trong file .cpp)
class D {
static bool debug;
static Int count;
static fTloat epsilon;
}s
bool D::debug = true;
int D::count = O;
float D::epsilon = 0.0001;

. CuubDuongThanCong.com https://fb.com/tailieudientucntt
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Phwong thuwc Tin

Phwong thirc tinh: Ham co thé dwoc goi truee tiép
ter tén I6p “C::f(3)” khéng can dén dtwong cu thé.
e Khong co khai niém t£his trong pthurc tinh!
. Chi c6 thé truy cap dén cac thudc tinh tinh cda 1&p.
» C6 thé truy cap dén nhirng thanh phan private ciia mot

doéi twong trong I&p (nhan qua tham so).
class C {
private:
constexpr static bool debug = true;
int 1 = 100; //non-static
public:
static void testStatic(C &obj) {
iIT (debug) { //static attribute, OK!
//cout << 1; //non-static attr, ERROR!
cout << obj.1; //private attr of an instance, OK!

. } }uuD}E)rgThanCong.com https://fb.com/tailieudientucntt
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o —

BT Ung dung 1: S6 nguyén

P6i twong “sd nguyén” co 1 thudce tinh la “gia tri” cta no, va
cac phwong thire sau:

Khéi tao méac dinh (co gia tri 0), va kh&i tao c6 tham sb (gia tri).
Pat gia tri (gan gia tri tham sb6 cho gia tri cda sé nguyén nay).
Lay gid tri (trd vé gia tri cia s6 nguyén nay).
Cong/tru/nhan/chla v&i moét sd nguyén Khac va tra vé mot sb

nguyén két qua. (chia &y phan nguyen)
(MOi phép toan 1 phwong thirc riéng.)

Tang/gidm sb nguyén 1 don vi.

(MOi phép toan 1 phwo’ng thire riéng.)

So sénh véi mét so nguyén khac va tré ve “sd am néu bé hon, 0
néu bang, sé dwong néu I&n hon” sd nguyén do.

L&p s6 nguyén cé cac phwong thire tinh sau:

o
L.X.Dinh

Pém sb lwong céac thwe thé (d6i twong cu thé) cla Iop, trd vé int.
Lay “gia tri 16i” khi chia cho 0 (“gi& tri 16i” 1a mot hang sbé cda lop).

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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S //

BT Ung dung 1: S6 nguyén (tiép)

L.X.Dinh

Hay khai bao 1&p “sb nguyén” nhw dac ta trén

Hay viét ham main() cho phép nhap 2 déi twong
sO nguyen a, b; tinh va xuat ra két qua céng, trip,
nhan 2 s6 nguyén do; neu b khac 0 thi tinh a chia
b va xuat két qua; Tang a, giam b 1 don vi roi xuat
ra gia tri cua 2 so (sau khi tang, giam).

Cai dat cac phwong thirc cua Idp “sd nguyén”.

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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- BT UD 2: Mang Sé nguyén (V& nha)

Poi twong “mang s6 nguyén” cé 2 thudc tinh 1a mang
chira cac doi twong SO6 Nguyén va so phan t& hién co
trong mang. Cac phuwong thirc gom:

L.X.Dinh

Kh&i tao mac dinh: Mang tinh (dung lwong c¢d dinh), chira 0 p.ti.
size: Tra vé sb phan t& hién co6 trong mang.

capacity: Tra vé dung lwong clia mang.

empty: Tra vé true néu mang réng (chra 0 phan t).

getAt: LAy (trd vé) phan tl tai 1 vi tri trong mang.

setAt: Dat (gan) gia tri cho phan tl tai 1 vi tri trong mang.
push_back/pop_back: Thém/b&t 1 phan td tai vi tri cubi mang.
insert/erase: Chén/xo4 1 phan tl tai 1 vi tri trong mang.

clear: Xo4 hét mang (thanh mang réng).

sum: Tra vé 1 dbi twong S6 Nguyén la tdng cla ca mang.

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Tom tat: Giao dién, Str dung

Céac cap phu thudc: Lép > Ham > Bién
e Khai bao (giao dién) & st dung phai twong thich v&i nhau.

| Khai bao (giao dién)

Kiéu, tén bién DPoc/ghi gia tri co kiéu twong ng:
» Khi doc phai co gia tri xac dinh.
Truyén tham sé cho ham:

» Gian tiép doc/ghi gia tri.

Nguyén mau ham: Goi ham:
 Kiéu tra vé, tén ham  Gia tri vao/ra phai c6 kiéu twong
e Danh sach tham sé ng v&i nguyén mau ham.

Giao dién: NO6i chuyén véi doi twong:

 Tén Iép » Goi cac phwong thire public.

« CAc thanh phan public e (Truy xuat cac thudc tinh public)
Cau trac phan cai dat: Truyén tham sé cho ham:

 Cac thanh phan private | » Gian tiép str dung dbi twong.

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Bang doi chiéu thuat ngi

Tiéng Viét Tiéng Anh Chu thich

Péi twong
L&p dbi twong (tat “1op”)

Thudc tinh

Phuwong thire

Tai str dung

Giao dién (lap trinh)
Bong goi / bao boc
Phan cai dat

Lap trinh hwéng doi

twong
L.X.Dinh

CuuDuongThanCong.com

Object

Object class (abr. “class”)

Attribute

Method

Reuse

(Programming) interface
Encapsulation
Implementation

Object oriented
programming

La kiéu cda dbi tuong, chi
khéng phai la mét tap hop cac
doi twong.

Thanh phan di liéu cta
d.twong, dinh nghia kiéu d.liéu
Thanh phan hanh déng cua
d.twgng, dinh nghia cach thwe
hién hanh déng.

https://fb.com/tailieudientucntt
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Bang doi chiéu thuat ngir (tt)

Tiéng Viét Tiéng Anh Chu thich

Kiéu dir liéu (tat “Kiéu”)
Kiéu co ban

Kiéu phirc hop

B6 nhd diy liéu

Thwe thé, thwc thé hoa

Trang t,héi / di¥ lieu
(cua doéi twong)

Hanh dong
(cua doi twong)

Hanh vi
(cua doi twong)

CuuDuongThanCong.com
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Data type (abr. “Type™)
Primitive type
Composite type

Data segments

Instance, Instantiate

State (of an object)

Action (of an object)

Behavior (of an object)

Phan bd nhé chwong trinh tro
Code segment

Con goi: Thé hién, déi twong (cu
thé)

La tAp hop cac gia trj cu thé cla
cac thuéc tinh trong mét
d.twong cu thé.

La thé hién cu thé cta phwong
thdee (clha lop twong ng) trén
trng doi twong.

La tép hop cac hanh déng clua
doi twong.

https://fb.com/tailieudientucntt
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_ Phuiuc 1.
code khai bao I&p Slnhvlen

#pragma once

glass SinhVien
private:
float dLyThuyet; //diém 1y thuyét
float dThucHanh; //diém thuc hanh
public:
SinhVien(); //khsi tao cac thudc tinh (diém)
//b3ng giid tri mdc dinh (-1).
void thiLT(Q); //(giao vién) nhap dlem LT.
void thiTH(); //(giao vién) nhép diém TH.
float tinhDTK(); //tra vé diém tdng két
private:
Tloat nhaleem(strlng loaiDiem);
y //cho nhiap diém va dam bdo hop 1é& (0 téi 10)

. CuuDuongThanCong.com https://fb.com/tailieudientucntt
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~ Phyuc 2:
code cai dat |op Slnhvlen

#include "SinhVien.h"
#include<string>

#include <iostream>
using namespace std;

SinhVien: :SinhVien()
- dLyThuyet(-1), dThucHanh(-1)
// -1 nghia la "chua thi"

// Khéng lam gi thém hét.

. CuuDuongThanCong.com https://fb.com/tailieudientucntt
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_ Phutuc 2:
code cai dat |op Slnhvlen (tiép)

float SinhVien::nhapDiem(string loaiDiem)

{
Ffloat diem;
cout << loailDiem<<": "; cin >> diem;
if(diem > 10){ diem = 10; }
if(diem < 0){ diem = 0; }
return diem;
¥

void SinhVien::thiLT(Q)
{  this—>dLyThuyet = this->nhapDiem(*“‘diem Ly thuyet™); }
void SinhVien::thiTHQO
{ this—>dThucHanh = this->nhapDiem(*‘diem Thuc hanh); }

float SinhVien::tinhDTK(Q)

{
float dtk = (this—>dLyThuyet*6 + this->dThucHanh*4)/10;

return dtk;
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