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Vai tro cua CTDL

@ Van dé can cha trong khi chuyén bai toan thuc té
thanh mé hinh bai toan tin hoc

= Biéu dién cac ddi tugng thuc t&: tim cach t6 chirc, xay dung
c8u trdc thich hgp d& mé ta, phan anh chinh xac di liéu
thuc té trén may tinh -> xay dung cau trac dir liéu cho
bai toan

Xay dung céc thao tac xir ly dir liéu: thiét ké cac giai thuat

(thudt todn) tuong (ing vdi cdu truc dit liéu d& chon dé thuc
hién cac yéu cau xur ly trong thuc té

Giai thudt phu thudc vao céu tric dit liéu dugc chon: giai
thuat sé€ kha thi va thao tac xur ly sé hiéu qua néu sir dung
cdu truc dir liéu phu hgp




Vai tro cua CTDL

@ Cong thirc cua Niklaus Wirth

Data Structures + Algorithms = Programs
(Cau trac dir liéu + Giai thuat = Chuong trinh)
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Tiéu chudn danh gia CTDL

4 Phan anh diang thuc té

= Ca&u tric dir liéu quyét dinh tinh ding dan cua bai toan

= Dam bao céc trang thai bién d6i, mién gia tri cua dif liéu
4 Phu hgp véi cac thao tac xur ly

= T6 chirc t6t dir liéu -> giai thuat xu ly hiéu qua
& Tiét kiém tai nguyén hé théng

= Xac dinh tiéu chi lua chon tai nguyén uu tién: bd nhg, CPU
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# Kiéu dit liédu nham phan loai dir liéu, xac dinh mién

gia tri cua dir liéu dugc luu trif va cac thao tac co
thé thuc hién trén tap gia tri cha dit liéu

@ Cac thudc tinh caa kiéu dif liéu
= Tén kiéu dif liéu
= Mién gia tri
= Kich thudc luu trir

= Tap cac toan tur

@ Cac kiéu dif liéu co sé

= Kiéu cé thir tu rdi rac: s6 nguyén, ki tu, logic, liét ké, ...
= Kiéu lién tuc: sé thuc

@ Cac kiéu dif liéu c6 cau tric

Pudc t6 chirc, lién két cac thanh phan tir nhitng kiéu dir
liéu cd s6 da dudc dinh nghia

Kiéu dif liéu cé c8u tric: mang, chudi, tap tin, cdu tric, ...




@ Vai tro cua CTDL
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¢ La mot loai bién dac biét luu trit dia chi cia mot
vung nhé khac (tré dén hoac quan ly viung nhé do)

& Dugc dung dé& cip phat va quan ly mét hodc mét
ddy cac vung nhd lién tiép

4 Cho phép cap phat dong cac vung nhé tuy theo
nhu cau st dung dé tranh lang phi

# Lién két cac vung nhé bi phan manh nham tiét
kiém bd nhé (danh sach lién két)

4 Khai bao:

datatype *var;
= var la tén con tré cé kiéu dif liéu datatype

int *ptr;
char *s;

= Con tré var quan ly viing nh8 cé cling kiéu di liéu

int a = 10;
ptr = &a;
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@ Toan td * cho phép truy xudt néi dung ving nhé
ma con tro dang quan ly

int a = 10;
int *ptr = g&a;
cout<<*ptr;

& Toan tu * va & sé loai trif nhau theo thir tu nay

cout<<* (&a) ;

Pac diém con tro

4 Con tro phai dugc khéi tao (chi dinh ving nhé
quan ly) trudc khi truy xuat

int *ptr;

cout<<ptr; //runtime error
*ptr = 10; //runtime error
int a = 20;

ptr = &a;

cout<<*ptr;

Pac diém con tro

¢ Néu ving nhé dugc quan ly bi thay déi, tat ca con
tro lién quan ciing anh hudng theo

int a = 20;

int *p = &a;

a=a+ 10;

int *q = p;

*q: *q— 5,-

cout<<"*p = "<<*p<L'"*qg = "<<*q;
a = a*2;

cout<<"*p = "<<*p<<*q = "<<*q;

15




Pac diém con tro

¢ Phép +, - la phép dich chuyén dia chi ving nhé
theo kich thudc kiéu dir liéu cua con tré

ERIEEREN

4ACO 4AC4 4AC8 aAcc 4ADO 4AD4
int a = 20;
int *p = &a;
cout<<p<<", "<<p+l;

Pac diém con tro

@ Con tré khong dinh kiéu (ki€u dif liéu void) cé thé
tro dén bat ki ving nhé nao

int i = 20, *q;
double d = 15.5;

void *p;
q = &i;
P = &i;
p = &d;

4 Con tréo NULL khong tro dén vung nhé nao

q = NULL;
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Kiéu mang

4 La tap hitu han cac dir liéu (phan tr) cé cung kiéu

@ Dudgc sur dung khi can luu trit nhiéu dir liéu cé cung
cdu trac

@ Cac phan tu dugc luu trir trong cac vung nhd lién
ti€p nhau va dugc xac dinh théng qua chi s6

& Mang hai chiéu cé thé dugc xem la mang mét
chiéu, v6i mdi phan tir Ia mét mang mét chiéu

4 Khai bao

= Mang 1 chiéu

KiéuD#FLiéu TénMang[kich_thudc] ;
int iA[100];
double dA[200];

= Mang 2 chiéu
KiéuD@Liéu TénMa’ng[sé_déng] [sé_c{)t] g

int iB[3][4];
double dB[50] [40];

Kiéu mang

4 Truy xuat phan to mang

= Mang 1 chiéu: truy xudt thong qua tén mang va chi s6
phéan t&r trong mang

tén_mang [chi_sé] 2
cin>>iA[0] ;

= Mang 2 chiéu: truy xudt thong qua tén mang, chi s6 dong
va chi s6 cot

tén_méng[chi_sé_déng] [chi_sé_cc}t] 8
cin>>iB[0] [3];




Kiéu mang

@ Khi truyén mang 1 chiéu la tham s6 cho ham thi
khoéng chi dinh kich thuéc khi khai bao

void NhapMang(int A[], int n)
{
for (int i = 0; i < n; i++)
{
cout<<"A["<<i<k"] = ";
cin>>A[i];
}
}
void XuatMang(int A[], int n)
{
for (int i = 0; i < n; i++)
cout<<A[i]<<" ";

Kiéu mang

4 Khi truyén mang 2 chiéu la tham s6 cho ham thi
khong chi dinh kich thudc dong khi khai bao

void NhapMang (int A[][100], int m, int n)
{
for (int i = 0; i < m; i++)
for (int j = 0; j < n; j++)
{
COut<<"A["<<i<<"] ["<<j<<"] = ";
cin>>A[i][3]1;

Con troé va mang

4 Dia chi phan tir dau tién ciing la dia chi cia mang

//A va &A[0] cé cung dia chi
int A[100], *pA;

NhapMang (A, n);

cout<<"dia chi cua A:"<<A;
cout<<"dia chi A[0]:"<<&A[O0];
PA = &A[0]; //ho&c lénh pA = A

@ Mang la con tré hing (dia chi cé dinh)

A-=-pA; //thao tac khéng hop 1é&




Con tro va mang

@ Truy xuat phan to mang duéi géc dd con tré

void NhapMang(int A[], int n)
{
for (int i = 0; i < n; i++)
{
cout<<"A["<<i<k"] = ";
cin>>A + i;
}
}
void XuatMang(int A[], int n)
{
for (int i = 0; i < n; i++)
cout<<* (A + i)<<" ";
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¢ Day hitu han cac ki tu va dugc két thic bang ki tu
*\0’ (NULL)

# Chudi ki tu dugc dat trong dau nhay kép
"cau truc du lieu va giai thuat"

@ Cac thao tac xir ly chudi la cac ham thudc thu vién
<string.h>




# Khai bao chudi

char string_var[size]; hoéc char *string;
char ho_ten[30], *s;

= Khi khai bdo kiéu con tré phai chl y dén van dé cdp phat
vung nhé

char *s = new char[100];
= Khai bdo va khdi tao chudi:

char *s = "cong nghe thong tin";

& M6t sé ham xir ly chudi

Chiic néng vén tit

gets(s) Nhép chudi cé chita khoang tring
puts(s) Xu&t chudi ra man hinh
strlen(s) Tinh d6 dai ctia chudi
strcpy(src, des) Copy des vao src
strcat(s1, s2) Ghép chudi s2 vao sau chubi s1
strupr(s) Chuyén tat ca ki tu clia s thanh viét hoa
striwr(s) Chuyén tat ca ki tu cta s thanh viét thudng
strrev(s) Pao ngugc chudi s
stremp(s1, s2) So sanh 2 chudi s1 va s2
Tim ki€m vi tri xudt hién dau tién cua pat

strstr(text, pat) trong text
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& Khai niém

= La kiéu dir liéu gdbm nhiéu thanh phan, cac thanh phan cé
kiéu dir liéu khac nhau

# Thanh phéan caa cau tric dugc goi la trudng (field)

® Kiéu cdu tric déng géi cac dit liéu khac nhau va
tham chiéu ching nhu mét thuc thé

@ Kiéu cau trac con dudc goi 1a kiéu dir liéu tu dinh
nghia (user defined type)
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Pinh nghia ki€u ciu trac

4 Cu phap
struct <TénC&uTric>

<Kiéu 1> <field 1>;
<Kiéu 2> <field 2>;

<Kiéu n> <field n>;

@ Sau khi dugc dinh nghia, <TénCauTric> dugc xem
nhu 1a mét kiéu dir liéu méi
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Pinh nghia kiéu ciu tric

¢ Dinh nghia ki€u méi tir cac kiéu dif liéu co sé

struct Diem struct NgayThang
double x, y; int ng, th, nam;
};

¢ Diem va NgayThang bay gi& c6 thé dugc xem nhu
mot ki€u dit lieu méi, dugc lap trinh vién tu dinh
nghia

Diem A, B, C;
Diem P[100];
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S« dung ki€u ciu tric

# SU dung toan tu . d& truy xuét dén cac thanh phan
cua bién cdu tric

4 CU phap: <TénBién>.<TénTrudng>

Diem A, B;
double AB;
A.x = 2;
Ay =5;
B.x = 8;
B.y =7;

AB = sqrt(sqr(B.x — A.x) + sqr(B.y - A.y));
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S« dung ki€u ciu tric

@ Cac bién c6 cluing kiéu cau trac cé thé dudc gan cho
nhau

Diem A, B;
A.x = 10;
Ay = 4;

B = A; //tuong duong B.x = A.x; B.y = A.y
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St dung ki€u ciu trac

@ Cac ham nhap/xuét chuan khéng ap dung cho bién
cdu trac

SinhVien s;
in>>s; //khéng hop 1é

:2§?§:;; //khéng hop 1é

strcpy (s.MSSV, "091234");

strcpy (s.HoTen, "Le Van Nghia");

cin>>s.NTNS.ng;

cin>>s.NTNS. th;

cin>>s.NTNS.nam;

cin>>s.GioiTinh;

struct SinhVien

char MSSV[50];
char HoTen[100];
NgayThang NTNS;
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S« dung ki€u ciu tric

@ Khong thé ap dung cac phép toan so hoc (+, -, *,
/, ), phép toan so sanh cho bién c6 ki€u cau tric

Diem a, b;
if (a—==Db) //khéng hop 1lé

cout<<"2 diem trung nhau";
else cout<<"2 diem khac nhau";
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S« dung ki€u ciu tric

@ Khdi tao gia tri cho bién ciu tric tai thoi diém khai
bao

= Gid tri cac truong dugdc dat gilra cap ddu { va }, chung
dugc phan cach nhau bdi ddu phay

Diem A = {5,8}, B = {4,7}, C = {8,2};
TamGiac t = {A, B, C};

struct TamGiac

Diem A, B, C;
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St dung ki€u ciu trac

4 Khdi tao gia tri cho bién cdu tric cé thanh phan
ciing 1a mat ki€u cau triac

struct NhanVien

{
char Ten[50];
NgayThang NTNS;
double BacLuong;

}i

NhanVien nv = {"Hung", {5, 7, 1975}, 2.77};
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Cau trac va con tro

# Céc thanh phan cia mét bién ki€u cau trac chiém
mot vung nhé cu thé trén RAM

# Dia chi cua bién cé ki€u cdu tric 1a dia chi caa
thanh phan dau tién
void main()
Diem A, B, C;
TamGiac t = {A, B, C};
//&t == &t.A == &t.A.x
cout<<&t<<endl;

cout<<&t.A <<endl;
cout<<&t.A.x;

4

Cau trac va con tro

4 Con tro cau tric can phai dugc cap phat vung nhé
quan ly trudc khi truy xuat

struct Diem
{

double x, y;
}i

void main()

{
Diem *pA;
//cap phat vung nhé quan ly
PA = new Diem;

4

Cau triac va con tré

4 Con tro cau tric can phai dudc chi dinh ving nhé
quan ly trudc khi truy xuat.

struct Diem
{

double x, y;
}i

void main()
{
Diem A = {3, 8};
Diem *pA;
//chi dinh ving nhé cho con trdé pA quan ly
PA = &A;
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Cau trac va con tro

@ Truy xuat thanh phan cua con tré cau tric
= SU dung todn tr -> gitta bi€n con tro va bién thanh phan

<téncontré> -> <ténthanhphin>
cin>>pA->x; cout<<pA->x;

= SU dung todn tir chdm . truy xudt dén ndi dung ving nhé
ma con tré quan ly

(*<téncontré>) .<ténthanhphin>
cin>>(*pA) .x; cout<<(*pA) .x;
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