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Phan 1

Cac kiéu dir liéu tu tao

Trwong Xuan Nam - Khoa CNTT



Cac kiéu dit liéu tu tao

= Kiéu di¥ liéu: quy dinh vé loai dit liéu duoc ghi trong bién
= Co tinh quy wdc, vi dit liéu luon duoc ghi & dang byte / bit
= Xac dinh cach thire xtr ly gia tri khi tham gia tinh toan
= Cac ngdn ngir 1ap trinh cung cdp moét s kiéu dir liéu co
ban (s6 nguyén, so thuc, logic,...)
= Clng la cdc kiéu dir liéu thwong dung trong cudc sdng

= Cudc sébng co nhiéu kiéu dir liéu phirc tap hon:
» Phan so: tlr so (sO thyc) + mau sé (so thuc)
= SO phire: phan thuc (s6 thuce) + phan 3o (s6 thue x i)
= Ngay: ngay (s nguyén) + thang (s6 nguyén) + nam (sd nguyén)
= Gio: gio (s6 nguyén) + phut (s6 nguyén) + gidy (s6 nguyén) +...
* Thoi gian: Ngay + Gio



Tu tao ki€u dir icu mon

= Cac kiéu dit liéu phirc tap thuwong la té hop ti cac loai co
ban va doéi khi tir nhirng loai t6 hop don gidn hon

= Khéng ngdn ngtr 1ap trinh nao cung cdp duoc moi loai di
lieu can thiét cho moi nhu cau thyc tién

= C/C++ cung cap cac co ché cho phép lap trinh vién ty tao
cac kiéu di¥ lieu mai
= C3u truc (struct)
* Hop nhat (union)
= Liét ké (enum)
= Ldp (class)

= Chlng ta thuc té d3 s& dung rat nhiéu cac kiéu dir liéu tu
tao (string, vector,...)



Phan 2

Cau tric (struct)



Pat van dé: xét mot bai toan cu thé

= Quan ly di¥ liéu thoi gian (ngay thang nam)
= Cach lam théng thuwong: bd 3 bién lvu ngay, thang, nam
= MOi khi cé dit liéu ngay thang thi can khai bao thém ca 3
= Truyén théng tin vao ham? Dung 3 tham s6
= Tra vé két qua tir ham? Khoéng lam duoc
= Nhan xét
= D3t tén bién nhap nhang, khoé quan ly, phai cé quy tic riéng
* Truyén tham s6 cho ham dai dong
= Tim kiém, sdp xép, sao chép,... khd khin

= Giai phap cua C/C++: Gom nhitrng théng tin nay tao thanh
mot kiéu dit liéu mai



Khai bao struct

= CU phap st dung struct:
struct <tén kiéu> {
<cac dir 1iéu thanh phan>
¥
= Sau khi khao bdo struct, ta c6 mot kiéu dir liéu mdi, trung
tén voi struct

= Vidu:

struct ThoiGian { // kiéu dit 1iéu ThoiGian
int ngay, thang, nam; // cac thanh phan con

}s

ThoiGian homnay; // bién kiéu ThoiGian

homnay.ngay = 3; // thanh phan ngay = 3

homnay.thang = 4; // thanh phan thang = 4

homnay.nam = 2021; // thanh phan nam = 2021
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Khal bao struct

// khai bao kiéu DIEM va 2 bién
struct DIEM {

int Xx;

int y;
} dieml, diem2;

// khai bdo bién riéng ré
struct DIEM diem3, diem4;

// khai bdo bién trong C++ duogc bd struct
DIEM diem5, diem6;
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Khal bao struct

// khai bdo kiéu gian tiép bang typedef
typedef struct {

int Xx;

int y;
} POINT;

// khai bdo bién vd&i dinh kiéu typedef
struct POINT pl, p2;

// khai bdo va khdi tri
struct POINT {

int Xx;

int y;
} p3 = { 123, 456 }, p4;

TRUONG XUAN NAM

10



Phép toan voi struct

= Mot kiéu struct duvoc xem la mot kiéu di¥ liéu mai

= Phép gan hai bién struct cho nhau: sao chép nguyén van
dit liéu tir nguodn tdi dich
= Phép truy cap thanh phan:
= MOi thanh phan cda struct 13 mot bién doc 1ap
= Truy cap vao tirng thanh phan thdong qua toan tl& thanh phan (.)
struct Toplo {
double top[10];
int len;
¥
ToplO abc;
abc.top[@] = 9.9;
abc.len = 1;

ToplO xyz abc;



Phép toan voi struct

= Truy cap struct [6ng nhau
struct A { int x, y; };
struct B { A p, q; };
B b;
b.p.x =1, b.p.y = 2;

= Todn t& thanh phan s&r dung vai con tro:
struct Toplo {
double top[10];
int len;
int *end;
¥
ToplO * tl = new Toplo;
tl->top[@] = 9.5;
(*tl).len = 1;
tl->end = nullptr;
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Truong bit

= C/C++ cho phép chi dinh kich c& cia mot thanh phan toi
sO bit
struct bit fields {
unsigned int be : 1;
unsigned int bl : 4;
unsigned int b2 : 1;
unsigned int b3 : 10;

}s
= Trong vi du trén thi b0 chi dung 1 bit, b1 dung 4 bit, b2
dung 1 bit va b3 dung 10 bit
= TAt ca 4 trwong trén cd thé dugc “nén” vao trong mot
vung 16 bit (2 byte)
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Truong bit

= Truwong bit l1a cach s& dung tinh té cac dit liéu t&i don vi
nhd nhat cia may tinh, cach lam nay rat thong dung
trong viéc |ap trinh diéu kién hodc giao tiép cip thap

= Quy tac:

1.
2.
3.

S6 bit khdng duoc vuot qua sé bit thue su cha kiéu khai bao
Khong thé thuc hién phép lay dia chi (&) cha trwdng bit

C6 thé ép trinh dich chuyén truwdng tiép theo ra dau byte
bang cach thém mot trwong khéng tén ¢ 0 bit

Bién nguyén ludén cé mot bit dau, vi vay rat than trong vaoi
trwong bit dang nguyén nhung c@ 1 bit

Truong bit khéng thé khai bao dang static

Truong bit khong thé khai bdo dang mang



Truong bit

struct date {
int d : 5; // int hay
intm : 4; // int hay
int y;

}s

struct align {
unsigned int x : 5;
unsigned int : 0;
unsigned int y : 8;

}s

unsigned int?
unsigned int?

// cai gi day?
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Kich ¢O cua struct

struct A {
int a;
double b;

¥

struct B {
int a;
int b;
double c;

¥

struct C {
int a;
double c;
int b;

¥
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Kich ¢ cua struct

= Co ché canh bién:
= Cac bién thudc struct sé dwoc day dich theo tirng buédc, khéng
nhat thiét phai dat lién tiép nhau trong bd nhd
» Loi: tang toc do xir ly
» Hai: kich c& cla struct cé thé tdng do xuat hién nhiéu 6 nhé
thira khong duoc st dung
= Nguy hiém: khéng cd s nhat quan vé ma may
= Chi thj: #pragma pack(n)
= Ncothélal, 2, 4,8, 16
= Visual C++ mac dinh 1a 8
= Borland C++ mac dinh la 1



Phan 3

Bai tap struct
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Hay tu tao vai ki€u dir licu méi

1. Kiéu dif lieu Point moé t3 mot diém trén mat phing
toa d6 (gobm toa dd truc X va truc Y)

2. Kiéu dit litu Line mé td mét doan théng trén mat

bhang toa d6 (gom 2 diém dau cudi)

3. Kiéu dif liu GiaoVien, luu trit théng tin vé cac gido
vién trong trudng, gom co: ho tén, dia chi cu trd, sO
dién thoai, nam vao trudng

4. Kiéu dit lieu SinhVien, luu trit thdng tin vé cac sinh
vién trong truong, gom: ho tén, khoa hoc, I6p quan
ly, dia chi, dién thoai
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Bai tap

5.Xay dung kiéu dif litu méi “Phan So”

Khai bao kleu dif liéu phan s6 (PhanSo) véi ti s6 va mau
so la cac s nguyén

Viét ham nhap phan so

Viét ham chuyén phan so sang string (d€ in ra man hinh)
Viét cac ham tinh tong, hiéu, tich, thuong hai phan s
Viét ham kiém tra phan s6 toi gidn hay khéng

Viét ham toi gidn phan so

Viét ham chuyén tor kiéu double sang phan sO va ngugc lai
Viét ham so sanh hai phan sb

Viét ham so sanh phan so va so double

D liéu ki€u cau truc



Bai tap

6.Xay dung kiéu dif liéu méi “Ngay”

Khai bao kiéu dif liéu ngay (Ngay)

Vit ham nhap dit liéu ngay (ngay, thang, nim)

Viet ham chuyén ngay sang string dang dd-mm-yyyy
Viét ham kiém tra ngay cé thudc ndm nhuin khéng

Viét ham tinh sO thit tu ngay trong n3m

Viét ham tinh s thif tu ngay ké tir khi bat dau céng lich
(ngay khdi diém la ngay 1/1/1)

Viet ham céng thém k ngay (k cé thé am)

Viét ham tinh khodng cach giita hai ngay

Viét ham so sanh hai ngay

D liéu ki€u cau truc



Phan 4

Hop nhat (union)
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Hop nhat (union)

= Hop nhat [a mot kiéu ddng gdbi di¥ liéu thua vi trong C/C++

= Nhac lai vé ciu truc (struct):
= Nhédm cac manh dit liéu lién quan vdi nhau thanh mot khoi
= Cac di¥ liéu con la cac bién doc 1ap nhau, nam trong khéi nh&
cap cho struct theo th& tu khai bao
= Thay d6i dit liéu con nay khéng anh huédng dén dit liéu con
khac
= Hop nhat (union):
» Khai bdo va moi th& (phép todn, ci phap) gidng hét struct
= Khac biét duy nhat: cac di¥ liéu con nam chéng Ién nhau trong
cung mot khoi nha
= Thay d6i dit liéu con nay cd thé anh huwdng dén dir liéu con
khac



Hop nhat (union)

#include <iostream>
using namespace std;

struct A { So d6 bd nhd cha struct A
int x; . N . . y y
short y;
short z;

¥

union B { So d6 bd nhd chia union B
int Xx;
short y; X,¥5Z | X,¥52 | X x
short z;

¥

int main() {
cout << sizeof(A) << endl;
cout << sizeof(B) << endl;
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Hop nhat (union)

= Cu phap khai bao cta union: giong struct
union <tén kiéu> {
<cdc dir 1iéu thanh phan>
}s
= Moi thanh phan cla union déu nam chong |&n nhau
(chung dia chi la phan dau cda union)

= Kich c& ciia union = kich c& cua thanh phan I&n nhat
= Van dé chia sé khoi nh&: cdp nhat thanh phan nay anh
hudng dén thanh phan khac
= Vay union dung vao viéc gi?
= Cung cap nhiéu kiéu nhin cho mét khéi dit liéu
= S dung cung mdt khdi di¥ liéu theo cac cach uyén chuyén hon



Hop nhat (union)

#tinclude <iostream>
using namespace std;

union ABC {

}s

int

int *diachi;
int giatri;

main()

int k = 100;

ABC n;

n.diachi = &k;

cout << n.diachi << endl;
cout << n.giatri << endl;
cout << &k << endl;

cout << (int) &k << endl;

// mot con tro
// nhin con tro nhu la mot

// g0c
// 8oc
// dia
// dia
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Struct trong union

union Date {

char str[11];

struct {
char
char
char
char
char
} parts;

day[2];
separatorl;
month[2];
separator2;
year[4];

} ngaynghi = {"30/04/2021"};

So d6é bd nhd cda union Date

%) / %)

4 / 2 0

\o
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Union trong struct

#include <iostream>
using namespace std;

struct Domain {
string name;
union {
unsigned char p[4];
unsigned int v;
} ip;
} mydomain = {"txnam.net", { 156, 95, 105, 231 } };

int main() {

cout << "Ten mien: " << mydomain.name << endl;;
cout << "IP: " << mydomain.ip.v;

TRUONG XUAN NAM
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Phan 5

Li¢t ké (enum)
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Li¢t ké (enum)

= Kiéu liét ké 1a tap hop cac hang sé nguyén duoc dat tén
= Cu phap:

enum <tén kiéu> { <danh sach cac hang sé> };
= Vidu:

// kiéu Ngay, 1liét ké cac ngay trong tuan

// gid tri cdc hang sé do trinh dich tu chon
enum Ngay { chunhat, thu2, thu3, thu4, thu5, thu6, thu7 };

// kiéu Giéi tinh, liét ké cac giéi tinh duoc khai bao
// xac dinh ludn vai gia tri clta hang

// hang s6 KhongKhaiBao dugc tu dong chon la 3

enum GioiTinh { Nam = 1, Nu = 2, KhongKhaiBao };

// kiéu Bai tap, liét ké cdac loai bai tdp dugc giao
enum BaiTap { mot_ tiet, giua ky, cuoi ky, do _an };
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Li¢t ké (enum)

= Thay vi dung kiéu liét k&, |ap trinh vién cé thé tv dinh
nghia cac hang s6

= Nhung kiéu liét ké gom cac hang s6 cé cung mai quan hé
thanh mét nhdm, gilp viét m3 trong sang, dé hiéu hon,

= Vi du:
GioiTinh abc = Nam;
switch (abc) {
case Nam: cout << "Giol tinh Nam"; break;
case Nu: cout << "Giol tinh Nu"; break;
case KhongKhaiBao:
cout << "Khong khai gioi tinh"; break;
default:
cout << "Loi";

TRUONG XUAN NAM
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Phan 6

Cau trac tu trd va danh sach

TRUONG XUAN NAM
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Cau truc tu tro: khai niem

= Cau truc tu trd |a dang struct ma trong ban than struct
chira (cac) con tro dén chinh cau tric do

= Cau truc binh thuong vs Cau tric ty trd

struct Info {
string name;
int * data;
string *sub;

}s

struct Node {
string student;
Node * next;

};

TRUONG XUAN NAM
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Cau truc tu tro: co nhi€u loai

// cau truc tu trdé dung cho danh sach lién két
struct ListNode {
int data; // dir 1liéu
ListNode *next; // nut tiép theo
}s
// cdu truc tu trd dung cho cay nhi phan
struct BinaryTreeNode {
int data; // du 1liéu
BinaryTreeNode *1left, *right; // nat trai va nuit phai
}s
// cdu truc tu trd dung cho cdy téng quat
struct TreeNode {

int data; // dir 1iéu
int childNo; // sO nut con
TreeNode **child; // cac nut con

}s
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Cau tric tu tré: ing dung vao danh sach (list)

= Danh sach: la cau truc dit liéu thong dung trong may tinh
= Lay cam hirng tir cudc séng
» Cac dit lieu mdc ndi véi nhau thanh moét chudi
= C6 thé dé dang x6a mét muc
= Co thé dé dang chén thém mot muc
= Duyét theo thir tir tr muc dau tién dén hét

G,
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Cau tric tu trd: ing dung vao danh sach (list)

= Co nhiéu cach cai dat danh sach, st&r dung cau truc tu trd
trong bai nay chi la mdt trong nhitrng cach cai dat, thwong
goi la danh sach lién két don (single linked list)

= MOt nut trén danh sach: dung cau truc tu tro
struct Node {
string data;
Node * next;
}s
= Khai bdo danh sach: mdt con trd tré tdi dau danh sach
Node * head;

o{@e-E@e-Be-Ee-Ee-

head
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Cau tric tu trd: ing dung vao danh sach (list)

// kiém tra xem danh sach cé rong khong?
bool isEmpty(Node * head) {
return nullptr == head;

}

// tao mét ndt méi véi dir 1iéu value, con tro tiép la next
Node * createNode(string value, Node * next = nullptr) {
return new Node { value, next };

}

// tao mdt danh sach chira n gid tri 13y tu mang value
Node * createlList(string value[], int n) {
Node * p = nullptr;
for (int i = n-1; 1 >= 0; 1i--)
p = createNode(value[i], p);
return p;
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Cau tric tu trd: ing dung vao danh sach (list)

// tao mdét danh sach rong
Node * createlList() {
return nullptr;

}

// huy mdét danh sach
void deletelList(Node * & head) {
Node *ptr = head;
while (nullptr != ptr) {
Node * ¢ = ptr;
ptr = ptr->next;
delete c;

}
head = nullptr;

TRUONG XUAN NAM
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Cau tric tu trd: ing dung vao danh sach (list)

// dém s6 nut trén danh sach
int lengthList(Node * head) {
int len = 0;
while (nullptr != head) {
len++;
head = head->next;

¥

return len;

}

// in ra cac phan tu trong danh sach
void printList(Node * head) {
while (nullptr != head) {
cout << head->data << endl;
head = head->next;
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Cau tric tu trd: ing dung vao danh sach (list)

// chéen gia tri value thanh vi tri thd n trong danh sach
// chén vao cudéi néu n > s6 phan t& trong danh sach
void insertNode(Node * & head, string value, int n) {
Node **ptr = &head;
while (n > 0) {
if (nullptr == *ptr) break;
ptr = &((*ptr)->next);
n--;
}

*ptr = createNode(value, *ptr);
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Cau tric tu trd: ing dung vao danh sach (list)

// Xx6a gia tri th n trong danh sach
// khong lam gi néu n > s6 phan tu trong danh sach
void deleteNode(Node * & head, int n) {
if (nullptr == head) return;
Node **ptr = &head;
for (int 1 = 0; 1 < n; i++) {
ptr = &((*ptr)->next);
if (nullptr == *ptr) return;
}
Node * ¢ = *ptr;
*ptr = c->next;
delete c;
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Phan 7

Bai tap

TRUONG XUAN NAM

42



Bai tap phan struct va union

1.SU dung union Date dugc dinh nghia & trang 27, hay
viet ham nhap di liéu vao Date bang cach nhap ngay
thang n3m & dang sO nguyén roi chuyén thanh day ki
tu va ghi vao cac truong day, month, year.

2.Su dung union Date dugc dinh nghia & trang 27. Hay
viet ham addYear 1am nhiém vu cong thém 1 nam niia
vao dii liéu hién thai. In ra két qua thuc hién.

3.SU dung struct Domain dinh nghia & trang 28. Hay
viet ham nhap di liéu gSm tén domain va 4 trudng
dia chi dang IP4, sau d6 in théng tin vé domain ra
man hinh dang <tén domain> (<dia chi ip>).
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Bai tip phan danh sach lién két: viét cac ham

1.Ham insertHead(value) chén value vao dau danh sach

2.Ham insertTail(value) chén value thanh phan t cudi
cling cua danh sach

3.Ham insertBeforeTail(value) chén value thanh phan tu
diing trudc phan td cudi cung cua danh sach

5.
0.

am removeHead() x6a phan ti dau cla danh sach
am removeTail() xéa phan ti cudi trong danh sach
am removeAll(k) x6a moi phan tlr c6 gia tri k trong

danh sach, ham tra vé so nut bi x6a khoi danh sach

7.Ham findNode(k) tim va trd vé con tré dén phan td
dau tién cé gia tri k trong danh sach, trd vé nullptr
néu khéng t\lm dUOC TRUONG XUAN NAM 44



