B6 mon Cong nghé phan mém
Khoa Céng nghé thong tin
Trudng Dal hoc Khoa hoc Tu nhlen

KY THUAT LAP TRINH

ThS. Bang Binh Phuadng
dbphuong@fit.hcmus.edu.vn

DU LIEU KIEU CAU TRUC




Khai niém kiéu cau -
ez Khai bao & truy xu-l
€ wiéu awisu o vt nion) )
<) miw )

D{r liéu kiéu cdu tric



G patvande

<+*Thong tin 1 SV

= MSSV: ki€u chudi

= Tén SV: ki€u chuoi

« NTNS: ki€u chuoi

= Phai: kiéu ky tu

= Diém Toan, Ly, Hda: kiéu sd thuc
“*Yéu cau

= Luu théng tin n SV?

= Truyén thong tin n SV vao ham?
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G patvance

< Khai bdo cac bién dé Iuu trir 1 SV
= char mssv[8]; // *0012078"
= char hoten[30]; // "Nguyen Van A"
= char ntns[9]; /] *29/12/82"
= char phai; //'n’
= float toan, ly, hoa;// 8.5 9.0 10.0
< Truyén thong tin 1 SV cho ham
= void xuat(char *mssv, char *hoten,

char *ntns, char phai, float toan, float ly, float
hoa);
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G patvance

“*Nhan xeét
= Pat tén bién kho khan va kho quan ly
= Truyén tham so6 cho ham qua nhiéu
= Tim ki€m, sap x€p, sao chép,... kho khan
= TOn nhiéu bd nhd
<Y tudng
= Gom nhirng thong tin cua cung 1 SV thanh
mot kiéu dir liéu mdi => Kiéu struct

D{r liéu kiéu cdu tric



@ Khai bao kiéu cau truc

«Cu phap
struct <tén kiéu ciu trac>

{
<kiéu dit liéu> <tén thanh phan 1>;

<kiéu dit liéu> <tén thanh phan n>;
}i

Vi du
struct DIEM
{

int x;
int y;

};
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@ Khai bao bién cau truc

«»Cu phap tudng minh
struct <tén kiéu ciu truc>

{

<kiéu dit liéu> <tén thanh phan 1>;

<kiéu dit liéu> <tén thanh phan n>;
} <tén bién 1>, <tén bién 2>;

Vi du
struct DIEM
{

int x;
int y;
} dieml, diem2;
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Khai bao bién cau truc

Cu phap khong tudng minh
struct <tén kiéu ciu truc>

{
<kiéu dit liéu> <tén thanh phan 1>;

<kiéu dit liéu> <tén thanh phan n>;
}i ] ) ’
struct <tén kiéu cau trac> <tén bién>;
Vi du
struct DIEM
{
int x;
int y;
}i )
struct DIEM dieml, diem2;// C++ cbé6 thé bdé struct

D{r liéu kiéu cdu tric



@ SU dung typedef

«Cu phap
typedef struct

{
<kiéu dit liéu> <tén thanh phan 1>;

<kiéu dit liéu> <tén thanh phan n>;
} <tén kiéu ciu truac>;
_/<tén kiéu clu trac> <tén bién>;
VI du
typedef struct
{

int x;
int y;
} DIEM;
struet DIEM dieml, diem2;
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@ Khai tao cho bién cau truc

«»Cu phap tudng minh
struct <tén kiéu ciu truc>

{
<kiéu dit liéu> <tén thanh phan 1>;

<kiéu dit liéu> <tén thanh phan n>;
} <tén bién> = {<gia tri 1>,..,<gia tri n>};

Vi du
struct DIEM
{

int x;
int y;
} dieml = {2912, 1706}, diem2;
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@ Truy xuat dir liéu kiéu céu truc

< Dac diém
= Khéng thé truy xuét truc tiép
= Thong qua toan tu thanh phan cau truc . hay
con goi la toan t&r cham (dot operation)
U<tén bién cdu trac>.<tén thanh phan>
Vi du

struct DIEM
{

int x;
int y;
} dieml;
printf(“'x = %d, y = %d”, dieml.x, dieml.y)
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@ Gan dir liéu kiéu cdu truc

% CO 2 cach

<bién cdu trac dich> = <bién cdu trac ngudn>;

<bién clu tric dich>.<tén thanh phan> = <gia tri>;
VI du

struct DIEM

{

int x, y;
} dieml = {2912, 1706}, diem2;

diem2 = dieml;
diem2.x = dieml.x;
diem2.y = dieml.y * 2;
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au truc phuc tap

«» Thanh phan cua cau truc la cau trac khac
struct DIEM
{

int x;
int y;
};

struct HINHCHUNHAT
{
struct DIEM traitren;
struct DIEM phaiduoi;
} hcnl;

hecnl.traitren.x = 2912;
hcnl.traitren.y 1706;
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@ Cau truc phuc tap

«»Thanh phan cua cau truc la mang
struct SINHVIEN
{

char hoten[30];

float toan, 1ly, hoa;
} svl;

strcpy (svl.hoten, “Nguyen Van A”);
svl.toan = 10;

svl.ly = 6.5;

svl.hoa = 9;
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@ Cau truc phuc tap

% Cau truc de quy (tu tro)
struct PERSON

{
char hoten[30];

struct PERSON *father, *mother;
}i

struct NODE
{

int value;
struct NODE *pNext;
};
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@ Cau truc phuc tap

«»Thanh phan cua cau truc co kich thudc theo bit
struct bit fields
{

int bit 0 : 1;

int bit 1 to 4 : 4;

int bit 5 : 1;

int bit 6 to 15 : 10;

};
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*Vidu

(

struct A
{
int a;
double b;
};
sizeof (A) = 7?77
struct Bl
{
int a;
int b;
double c;
};
sizeof (Bl) = 7?7?27

struct B2

{
int a;
double c;
int b;

};

| sizeof (B2) = ??°
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@ Chi thi #pragma pack

< Chi thi #pragma pack (n)
n=1,2, 4,8, 16 (byte)
= Bién I6n nhat cua cac thanh phan trong struct
e BCn macdinhlal
e VC++ n mac dinh la 8
e Project settings > Compile Option C/C++ - Code
Generation - Structure Alignment

= Canh bién cho 1 cau truc

#pragma pack (push, 1)
struct MYSTRUCT { .. };

#ipragma pack (pop)
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@ #pragma pack

Vi du: khong co #pragma pack (1)

“aowie s alalalalalalala
int c; [bIbIbIbICICICIC}

};

struct B { ( ~ )
int b; >b<>b<>b<>b< dem 4B
double &’ \a)\a)\a)\a)\aIaIaIa)
int C; e Y Y Y Y A p\
}' \C)\C)\C)\C)\ dem4B J
struct C {
o bblbbleciclc
int c;
double a; [aIaIaIaIaIaIaIaJ




@ Cac luu y vé cu tric

< Luuy

= Kiéu c4u tric dugc dinh nghia dé lam khubn
dang con bién cau tric dugc khai bao dé sur
dung khuon dang da dinh nghia.

= Trong C++, cO thé bd tir khda struct khi khai
bao bién (hoac su dung typedef)

= Khi nhap cac bién kiéu sb thuc trong cu tric
phai nhap thdng qua mot bién trung gian.

struct DIEM { float x, y;} dil;
float temp; scanf (“%f”, &temp); dl.x = temp;
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G Mang cAutric

<*Mang cau truc
= Tuong tu nhu mang véi kiéu diT liéu co sd
(char, int, float, ...)

struct DIEM
{

int x;
int y;
}i

DIEM mangl[20];
DIEM mang2[10] = {{3, 2}, {4, 4}, {2, 7}};
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@ Truyén cau trac cho ham

< Truyén cau truc cho ham

= Gidhg nhu truyén kiéu di liéu co s
e Tham tri (khdng thay d6i sau khi két thic ham)
e Tham chiéu
e Con tro

= Vidu

struct DIEM { int x, vy, };

void xuatl (int x, int y) { .. }’

void xuat2 (DIEM diem) { .. };

void xuat3 (DIEM &diem) { .. };
void xuat4 (DIEM *diem) { .. };
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@ Hop nhat — union

<*Khai niém
= budc khai bao va st dung nhu' cau truc
= Cac thanh phan cua union c6 chung dia chi
dau (nam chong Ién nhau trong b nha)
<+ Khai bao

union <tén kiéu union>

{
<kiéu dit liéu> <tén thanh phan 1>;

<kiéu dit liéu> <tén thanh phan 2>;
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@ So sanh struct va union

Vi du
| struct MYSTRUCT | union MYUNION

{ char c; { char c;

int n; int n;

} s } u
's.c=1; s.n = 2 u.c =1; u.n = 2

012 3 4 ... .. 012 3 ... ... ..
0102000000/... ... (02000000 ... ... ..|
el on c

. n

___________________
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«+ struct trong union

union date_ tag
{
char full date[9];
struct
{
char month[2];
char break valuel;
char day|[2];
char break valueZ2;
char year([2];
} part date tag;
} date = {“29/12/82"};
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<*union trong struct

struct generic tag

{

char type;

union

{
char c;
int 1i;
float £;

} share tag;
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& Baitap

<»Phan so
= Khai béo kiéu dir liéu phan s6 (PHANSO)
= Nhap/Xuat phan so
= Rut gon phan s6
= Tinh tdng, hiéu, tich, thueng hai phan sd
= Kiém tra phan sd tGi gian
= Quy dong hai phan so
= Kiém tra phan s6 am hay duong
= So sanh hai phan s6

D{r liéu kiéu cdu tric



& Baitap

< Dan thic
= Khai bao kiéu dif liéu don thirc (DONTHUC)
= Nhap/Xuat dan thuc
= Tinh tich, thuong hai don thuc
= Tinh dao ham cap 1 cua daon thic

= Tinh dao ham cap k cua dan thuc

= Tinh gia tri don thudc tai x = x,
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& Baitap

< Pa thuc
= Khai bao ki€u dir liéu da thiic (DATHUC)
= Nhap/Xuat da thic
= Tinh tong, hiéu, tich hai da thic
= Tinh dao ham cap 1 cua da thuc

= Tinh dao ham cap k cua da thuc

= Tinh gia tri don thudc tai x = x,
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& Baitap

< Diém trong mat phang Oxy
= Khai bao kiéu dir liéu diém (DIEM)
= Nhap/Xuét toa dd diém
= Tinh khodng cach giira hai diém
= Tim diém ddi x'ng qua gdc toa dd/truc Ox/Oy
= Kiém tra diém thudc phan tu nao?
»Tam giac
= Khai bao kiéu di liéu tam giac (TAMGIAC)
= Nhap/Xuat tam giac
= Tinh chu vi, dién tich tam giac
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& Baitap

<*Ngay
= Khai béo kiéu dir liéu ngay (NGAY)
= Nhap/Xuat ngay (ngay, thang, nam)
= Kiém tra nam nhuan
= Tinh sO th( tu ngay trong nam
= Tinh s6 th(r tu ngay ké tUr ngay 1/1/1
= Tim ngay trudc do, sau do k ngay
= Tinh khoang cach gitra hai ngay
= So sanh hai ngay
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& Baitap

<»*Mang phan so
= Nhap/Xuat n phan so
= Rdt gon moi phan s6
= Dém so lugng phan s60 am/ducdng trong mang
= Tim phan so0 duong dau tién trong mang
= Tim phan s0 nho nhat/IGn nhat trong mang
= Sap xép mang tang dan/giam dan
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& Baitap

< Mang diém
= Nhap/Xuat n diém
= D&m s6 lugng diém cd hoanh d6 ducong
= DEm s6 lugng diém khong trung vdi cac diém
khac trong mang
= Tim diém cd hoanh dd In nhat/nhd nhét
= Tim diém gan goc toa dd nhat
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