CHUONG 7

Cau truc



Cau Truc

e Cau truc (struct) la s két hop cia mot hay
nhiéu bién cing hodc khdc kiéu, duoc dat
dudi mot tén chung dé thuan tién x ly.

e Cau trdc struct giup t6 chirc cac kiéu dir liéu
phirc tap, nd cho phép quan diém cac bién cé
lién quan va&i nhau nhu mét thuc thé thay vi la
cac thuc thé riéng ré.



Cau Truc

e Cau truc la phwong tién dé triru tuwong hod dir
liéu, |a co s& cho 1ap trinh cau truc.

e Cau truc thuong dwoc dung dé biéu dién cac
khai niém dit liéu cd trong thuc té nhu phan
sO, sinh vién, thdi diém...

e Cac thanh phan cda cau triuc duoc goi la cac
trwong hay vung tin (fields).



Khai bdao cau Truc

e Ta dung tir khod struct va cac dau {, } dé khai bdo kiéu
cau truc:

struct PhanSo {
int tu, mau;
}s
struct QuocGia {
char TenNuoc[MAX];
char ThuDo[MAX];
int DanSo, DienTich;

s
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Khai bao, dinh nghia bién cau truc

* Tuwong tu nhu khai bao, dinh nghia bién thudc

kiéu co ban.
PhanSo a, b, c;

QuocGia vn;
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Truy xuat thanh phan cua struct
« Pé truy xuat thanh phan cuta bién kiéu ciu truc,
dung phép toan ‘.’ hoac phép toan ‘-—>’
ten bien.ten truong
ten_biencontro->ten_truong

e Moithao tac trén cau tric dugc thuc hién thong
qua cac tru'ong cua bién.
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Kh&i dong cau truc

 Ta khé&i ddng ciu tric bang dau { va } tvong tu
nhu khoi dong mang.
struct PhanSo

{
int tu, mau;
¥
PhanSo a = { 1,4 },

b ={1,2 }, c;
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Kh&i dong cau truc

struct Diem

{

double x, vy;
}s
Diem A = { 2.1, 4.5 },

B=41{4.1, 8.3};

struct NTN
{

int ngay, thang, nam;
}s

NTN NgaySinh = { 12, 2, 1992 },
NgayCuoi = { 2, 2, 2042 };

NNL — Khoa Toan Tin PHKHTN



Kh&i dong cau truc

struct SinhVien

{
char MaSo[20];
char HoTen[32];
NTN NamSinh;

¥

SinhVien s = { "07112138", "Nguyen Van Ich",{ 15,6,2000 }
}s

struct TamGiac

{
Diem A, B, C;

+ t ={ {200, 200}, {400,200}, {200,400} },
u = { 100, 200, 300, 150, 250, 400 };
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Truyén tham so cau trdc va tra vé gia
tri
e Truyén tham so cau tric cho ham duogc thuc
hién tuong tu nhu kiéu co ban.

 Ta cling co thé tra vé két qua kiéu cau truc.

NNL — Khoa Toan Tin PHKHTN

10



#include <stdio.h>
#include <stdlib.h>

struct PhanSo

{
s

int tu, mau;

int uscln(int a, int b)

{
if (b == @) return abs(a);
return uscln(b, akb);

}
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void PS_RutGon(PhanSo *a)
{ " Tham s& con tré
int u = uscln(a->tu, a->mau);
a->tu /= u;
a->mau /= u;
if (a->mau < 0)
{
a->tu = -a->tu;
a->mau = -a->mau;
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void PS_RutGon(PhanSo *a)
{ " Tham s& con tré
int u = uscln(a->tu, a->mau);
a->tu /= u;
a->mau /= u;
if (a->mau < 0)
{
a->tu = -a->tu;
a->mau = -a->mau;
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7
PhanSo PS_Cong(PhanSo a, PhanSo b)

{ ! 1

PhanSo c;

c.tu = a.tu*b.mau + a.mau*b.tu;
c.mau = a.mau*b.mau;

PS RutGon(&c);

return c;

Tra vé ciu truc

Tham sO cau truc

} ' '
— PhanSo PS_Tru(PhanSo a, PhanSo b)
{

PhanSo c;

c.tu = a.tu*b.mau - a.mau*b.tu;
c.mau = a.mau*b.mau;

PS RutGon(&c);

return c;
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PhanSo PS_Nhan(PhanSo a,

{

¥

T

PhanSo b)

T

PhanSo c;

c.tu = a.tu*b.tu;
c.mau = a.mau*b.mau;
PS RutGon(&c);
return c;

Tham sO cau truc

l

l

PhanSo PS_Chia(PhanSo a, PhanSo b)

{

PhanSo c;

c.tu = a.tu*b.mau;
c.mau = a.mau*b.tu;
PS RutGon(&c);
return c;
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void main()

{

Kh&i dong cau tric

PhanSso a ={ 1,4 }, b = { 1,2 }, c;

c = PS Cong(a, b);
PS Xuat(c); | |

puts(“\n");
c = PS Tru(a, b);
PS Xuat(c);
puts(“\n");
c = PS Nhan(a, b);
PS Xuat(c);
puts(“\n");
c = PS Chia(a, b);
PS Xuat(c);
puts(“\n");
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Mang cau Truc

e Kiéu ciu truc (struct) cling la kiéu dit liéu, vi vay, ta co thé
khai bdo, dinh nghia, tao va kh&i ddng mdt mang cac phan
tlr thudc kiéu cau truc.

Vidu:

1. Viét mot &ng dung cho phép nhap vao tén nudc, xuat ra
tén thu do twong ing.

2. Viét mot rng dung xuat ra mot danh sach cac quéc gia vai
cac thong tin di kém: Tén qubc gia, tén thd d6, dan so,
dién tich.
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#include <stdio.h>
#include <string.h>
e #include <stdio.h>
e #include <string.h>

Tuong ng tén nudc, thu
dd dung mang 3 chiéu

using namespace std;
const int MAX = 100;

int Tim(char a[][2][MAX], int n, char *s)
{
for (int i = 0; i < n; i++)
if (_stricmp(a[i][@], s) == 0)
return 1;
return -1;

}
const int MAX = 100;
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void main()

{
static char a_bodoi[ J[2][MAX] =

{ ?2 . n ? A
‘iet Nam", "Ha Noi", — Khoi dong mang 3 chiéu
"Phap", "Paris",

"Trung Quoc", "Bac Kinh",
"Hoa Ky", "Washington",
"Anh", "Luan don"

}s

int N = sizeof(a_bodoi) / sizeof(a_bodoi[0]);

char nuoc[MAX];

printf("Nhap nuoc: ");

gets _s(nuoc, MAX);

int j = Tim(a_bodoi, N, nuoc);

if (j >= 0)
printf("%s\t%s\n", a_bodoi[j][@], a_bodoi[j][1]);

else
printf("Khong tim thay\n");
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#include <stdio.h> Tu’o‘ng u,ng tén nudc
#include <string.h> s an s ~ ,'
thu do dung cau truc

const int MAX = 100;

struct QuocGia {
char TenNuoc[MAX];
char ThuDo[MAX];

}s

int Tim(QuocGia a[], int n, char *s)
{
for (int i = @; i < n; i++)
if (_stricmp(a[i].TenNuoc, s) == 0)
return 1i;
return -1;
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void main()

{
static QuocGia aQ[] =

t o i . Kh@iddng cdu truc
{"Viet Nam", "Ha Noi"},
{"Phap", "Paris"},
{"Trung Quoc", "Bac Kinh"},
{"Hoa Ky", "Washington"},
{"Anh", "Luan don"}
}s
int N = sizeof(aQ) / sizeof(aQ[@0]);
char nuoc[MAX];
printf("Nhap nuoc: ");
gets _s(nuoc, MAX);
int j = Tim(aQ, N, nuoc);
if (j >= 0)
printf("%s\t%s\n", aQ[j].TenNuoc, aQ[j].ThuDo);
else
printf("Khong tim thay\n");
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const int MAX = 100; , A , /e
struct QuocGia { Twong ung ten nuoc voil

char TenNuoc[MAX]; tha do6, dan 56, dién tich.
char ThuDo[MAX];

int DanSo, DienTich;

}s5
int Tim(QuocGia a[], int n, char *s)
{
for (int 1 = 0; 1 < n; i++)
if (_stricmp(a[i].TenNuoc, s) == 0)
return 1i;
return -1;
}
void XuatQuocGia(QuocGia q)
{
printf("Quoc Gia: %s\nThu Do: %s\nDan So: %d nguoi\nDien
Tich: %d km2", g.TenNuoc, q.ThuDo, g.DanSo, g.DienTich);
}
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‘{’Old main() Khéi ddng mang cau truc
static QuocGia aQ[] = x//////
{
{ "viet Nam", "Ha Noi", 95261021, 331212 },
{ "Phap", "Paris", 66259012, 632834 },
{ "Trung Quoc", "Bac Kinh", 1373541278, 9572900 },
{ "Hoa Ky", "Washington", 323995528, 9526468 },
{ "Anh", "Luan don", 63742977, 242900 }
}s5
int N = sizeof(aQ) / sizeof(aQ[@0]);
char nuoc[MAX];
printf("Nhap nuoc: ");
gets _s(nuoc, MAX);
int j = Tim(aQ, N, nuoc);
if (j >= 0)
XuatQuocGia(aQ[j]);
else
printf("Khong tim thay\n");
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