Ki€u cau truc trong C++

Cau truac di liéu

Mot cau tric dir liéu la mot tap hgp cla nhitng ki€u dir liéu khac nhau dugc gop lai v6i mot cai tén
duy nhat. Dang thic cda né nhu sau:

struct model name {

Otypel elementl;
type2 element2;
type3 element3;

} object name;

trong dé model name la tén ca mau ki€u d{ liéu va tham so tuy chon object_ name mot tén hop 1é
cho d6i tugng. Bén trong cap ngoac nhon la tén cac phan t cha cau tridc va kiéu cla ching.

Néu dinh nghia cla cau tric bao gébm tham sé model_name (tuy chon), tham s6 nay tré thanh mot
tén ki€u hop 1é tuong duong véi cau truc.

Vi du:

struct products {

[char name [30];
float price;

b

products apple;

products orange, melon;

Chung ta da dinh nghia cau tric products vdéi hai trudng: name va price, méi trudng c6 mot ki€u
khac nhau. Ching ta cling da st dung tén cla ki€u cau tric (products) dé khai bdo ba déi tugng
c6 ki€éu d6 : apple, orange va melon.

Sau khi dugc khai bdo, products tré thanh mét tén ki€u hop Ié giéng cac ki€u ca ban nhu int, char
hay short.

Truong tuy chon object_ name cé thé nam & cubi cla phan khai bdo cau trdc dung dé€ khai béo truc
ti€p déi tugng co ki€u cau tric.



Vi du, dé khai bdo cac doi tugng apple, orange va melon nhu da lam & phan trudc ching ta cling
c6 thé lam theo cach sau:

struct products {
[char name [ 30];
Ofloat price;

} apple, orange, melon;

Hon nira, trong truong hgp nay tham s6 model_name tré thanh tuy chon. Mac du néu model_name
khong dugc st dung thi chiing ta sé khéng thé khai bdo thém cac doi tugng cé ki€u mau nay.

M6t diéu quan trong la can phan biét ré rang dau la ki€u mau cau tric, dau 1a déi tuong cau tric.
Néu dung cac thuat nglr chling ta da sir dung vaéi cac bién, ki€u mau la tén ki€u dir liéu con doi
tugng la cac bién.

Sau khi da khai bdo ba déi tuong cé ki€u la moét mau cau tric xac dinh (apple, orange and melon
) chiing ta cé thé thao tac véi cac truong tao nén chidng. BE lam viéc nay ching ta s dung mot
dau cham (.) chén & gilra tén d6i tugng va tén truong.

Vi du, chiing ta c6 thé thao tac vdi bat ki phan ti nao cla cau tric nhu la déi véi cac bién chuan:

apple. name
apple. price
orange. name
orange. price
melon. name

melon. price

méi trudng co kiéu dit liéu tuong (ng: apple.name, orange.name va melon.name c6 kiéu
char[30], va apple.price, orange.price va melon.price cé kiéu float.

Chuang ta tam biét apples, oranges va melons dé€ dén vaéi moét vi du vé céc bd phim:

// example about structures
#include <iostream. h>
#include <string. h>

#include <stdlib. h>

struct movies t {
char title [50];
int year;

} mine, yours;



void printmovie (movies t movie);

int main ()

{
char buffer [50];

strcpy (mine. title, "2001 A Space 0dyssey");
mine. year = 1968;

cout << "Enter title: ";

cin. getline (yours. title, 50);
cout << "Enter year: ";

cin. getline (buffer, 50);

yours. year = atoi (buffer);

cout << "My favourite movie is:\n ";
printmovie (mine);

cout << "And yours:\n ";

printmovie (yours);

return 0;

void printmovie (movies t movie)
{
cout << movie. title;

cout << " (" << movie.year << ")\n";

Két qua:

Enter title: Alien
Enter year: 1979

My favourite movie is:
2001 A Space 0Odyssey (1968)
And yours:

Alien (1979)

Vi du nay cho ching ta thay cach sir dung cac phan tlr ciia mét cau trdc va ban than cau trdc nhu
la cac bién thdong thuong. Vi du, yours. year la mét bién hop 1é cé ki€u i nt cling nhunine.title la
mot mang hop & véi 50 phan ta ki€u chars.



Chu y rang cd ni ne and your s déu dugc coi la cac bién hgp 1é ki€u novi e_t khi dugc truyén cho
ham pri nt movi e() .Hon nira moét lgi thé quan trong cla cau tridc la chiing ta c6 thé xét cac phan tu
cla chiing mot cach riéng biét hodc toan bd cau trdc nhu la mot khoi.

Céac cau trdc dugc st dung rat nhiéu dé xay dung co sé dir liéu dac biét néu chiing ta xét dén kha
nang xay dung cdc mang cla chuing.

// array of structures
#include <iostream. h>

#include <stdlib. h>

#define N_MOVIES 5

struct movies t {
char title [50];
int year;

} films [N_MOVIES];

void printmovie (movies t movie);

int main ()
{
char buffer [50];
int n;
for (n=0; n<N_MOVIES; n++)
{
cout << "Enter title: ";
cin. getline (films[n]. title, 50);
cout << "Enter year: ";
cin. getline (buffer, 50);
films[n]. year = atoi (buffer);
}
cout << "\nYou have entered these movies: \n";
for (n=0; n<N MOVIES; n++)
printmovie (films[n]);

return 0;

void printmovie (movies t movie)

{

cout << movie. title;



cout << (" << movie. year << ")\n";

Két qua:

Enter title: Alien

Enter year: 1979

Enter title: Blade Runner
Enter year: 1982

Enter title: Matrix

Enter year: 1999

Enter title: Rear Window
Enter year: 1954

Enter title: Taxi Driver

Enter year: 1975

You have entered these movies
Alien (1979)

Blade Runner (1982)

Matrix (1999)

Rear Window (1954)

Taxi Driver (1975)

Con troé tré dén cau trdc

Nhu bat ki cac ki€u dir liéu nao khac, cac cau tric c6 thé dugc tré dén béi con trd. Quy tac hoan
toan giong nhu doi véi bat ki ki€u dit liéu co ban nao:

struct movies t {
[char title [50];
Jint year;

b

O day amovie & mét d6i tuong cé kiu movies t va pmovie |& mot con trd trd téi déi tuong
movies t . OK, bay gio ching ta sé dén vGi mot vi du khac, nd sé gidi thiéu mot todn td maéi:

// pointers to structures
#include <iostream. h>

#include <stdlib. h>

struct movies t {



char title [50];
int year;

IE

int main ()

{
char buffer[50];

movies t amovie;
movies t * pmovie;

pmovie = & amovie;

cout << "Enter title: ";

cin. getline (pmovie->title, 50);
cout << "Enter year: ";

cin. getline (buffer, 50);

pmovie- >year = atoi (buffer);

cout << "\nYou have entered: \n";

cout << pmovie->title;

cout << " (" << pmovie->year << ")\n";

return 0;

Két qua:

Enter title: Matrix

Enter year: 1999

You have entered

Matrix (1999)
Doan ma trén gidi thiéu moét diéu quan trong: todn tl ->. Day la mét todn ti tham chiéu chi dung
dé tro téi cac cau tric va cac I6p (class). N6 cho phép ching ta khéng phai dung ngoac méi khi

tham chiéu dén mot phan tr cla cau tridc. Trong vi du nay ching ta s dung:

movies->title

né cé thé dugc dich thanh:



(*movies). title

ca hai biéu thirc movies->title va (*movies).title déu hgp Ié va ching déu dung dé tham chiéu
dén phan t( title cla cau trdc dugc tré bdi movies. Ban can phan biét ré rang véi:

*movies. title
né tuong duong Vi
*(movies. title)

lénh nay dung dé tinh toan gia tri dugc tro bdi phan tu title cla cau trdc movies, trong trudng hap
nay (title khdng phai 1a mot con trd) né chang cé y nghia gi nhiéu. Ban dudi day téng két tat ca cac
két hgp c6 thé dugc gilra con trd va cau tric:

Biéu thuc Mo ta Tuong duong VGi
movies.title Phan tU title clia cdu tric movies

. . Phan tu title cla cdu tric dugc tré bai ) )
movies->title A (*movies).title
movies

) i Gia tri dugc tro béi phan ti title cla ) .
*movies.title . , i *(movies.title)
cau truc movies

Cac cau truc 16ng nhau

Céc cau tric c6 thé dugc dat I6ng nhau vi vay mot phan ti hop 1é ciia mét cau tric cé thé la mot
cau truc khac.

struct movies t {
char title [50];

(int year;

}

struct friends t {
char name [50];
char email [50];
movies t favourite movie;

} charlie, maria;

friends t * pfriends = &charlie;

Vi vay, sau phan khai bo trén ching ta cé thé st dung cac biéu thirc sau:



charlie. name
maria. favourite movie. title
charlie. favourite movie. year

pfriends->favourite movie. year
(trong d6 hai bi€u thirc cudi cung la tuong duong).

Cac khai niém co ban vé cau tric dugc dé cap dén trong phan nay la hoan toan giéng véi ngdn nglr
C, tuy nhién trong C++, cau trdc da dugc ma rong thém cac chilrc nang ctia mot 16p véi tinh chat
dac trung la tat ca cac phan tr ctia né déu la c6ng céng (public).
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