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Bai 1: Cac khai niém cUa mOt hé
CSDL
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Bai 1: Cac khai niém cUa mOt
hé CSDL

Gidi thiéu

Hé thOng tap tin (File System)
Pinh nghia m6t CSDL

Cac doi tuong st dung CSDL
Hé quan tri CSDL

Cac mUc cUa mOt CSDL
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1. GiGi thi€u

* Tai sao can phdi c6 mot ca s& dir liéu?
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2. Hé thOng tap tin

* Latap hop cdc tap tin riéng 1€ phuc vu cho mot
muc dich cUa don vi sU dung.
¢ Uu di€ém:
" Tri€n khai Ung dung nhanh
" Kha nang dap Ung nhanh chéng, kip thoi (vi chi phuc vu
cho muc dich han hep)
¢* Khuy@t diém:
* Trung lap dit liéu —lang phi, d{t liéu khong nhat quan
" Chi phi cao
" Chia sé€ dir1liéu kém
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3. COsO drliéu (1)

* Pinh nghia:

C0 s6 dr liéu 1a mOt hé thOng cac thong tin cb
cau tric, dugc luu trlr trén cac thié€t bj luu trr
nham thda man yéu cau khai thac thong tin
dong thdi clla nhi€u nguoi st dung hay nhi€u
chuong trinh Ung dung v3i nhlmg muc dich
khac nhau
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3. COsO drliéu (2)

¢* Uu di€m:
" Gidm trung lap thong tin xudng mUc thap nhat,
ddm bdo tinh nhat quan va toan ven d{r liéu.
* pam bdo d{t liéu dugc truy xuat theo nhiéu
cach khac nhau.
* Kha nang chia s€ thong tin cho nhi€u nguoi,
nhiéu Ung dung khac nhau.
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3. CO sG dit liéu (3)

* Nhiing van dé can gidi quyét:
» Tinh chU quyén d{r liéu.
* Tinh bdo mat va quyén khai thac thong tin cla
nguoi sU dung
" Tranh chap d{rliéu
* PAm bao dt liéu khi c6 su cO
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4. Cac d6i tugng st dung

* Ngu0i st dung CSDL khong chuyén vé linh vuc tin
hoc va CSDL -> can céng cU dé€ ho c¢6 th€ khai thac
CSDL khi can.

* Chuyén vién tin hoc xay dung cac Ung dung dé
phuc vu cho cac muc dich quan ly

¢ Quan tri CSDL: tO6 chltc CSDL, bdo mat, cap
quyén, sao luu, phuc hoi dir liéu, gidi quyét cac
tranh chap d{tliéu ...
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5. Hé quan tri co sO dir liéu

(1)

* Hé quan tri co sG d liéu (DBMS — DataBase
Management System) 1a hé thOng cdc phan mém
ho trg tich cuc cho cac nha phan tich, thiét ké va
khai thac CSDL.

¢ Cac DBMS thong dung: Visual FoxPro, Microsoft
Access, SQL Server, DB2, Oracle ... hau hét cac
DBMS hién nay déu dua trén mo hinh quan hé.

Khoa HTTT-Pai hoc CNTT11



5. Hé quan tri co sO dir liéu

(2)

* MOt DBMS phai c6:
" Ngon ng(t giao ti€p gilra ngudi st dung va CSDL
» TU di€n d{r liéu (Data Dictionary)
" Co6 bién phap bdo mat khi c6 yéu cau
" CO ché gidi quyét tranh chap d(r liéu
" C6 cO ché sao luu (backup), phuc hoi (restore)
" Pam bao tinh d6c 1ap gitra dr liéu va chuong trinh
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5. Hé quan tri co sO dir liéu
(3)

Ngon nglr giao ti€p:

* Ngon nglt mé ta d{r lieu (DDL — Data Definition Language):
cho phép khai bdo cau tric CSDL, cdc moi lién hé cUa di liéu,
cac quy dinh, rang bubc dir liéu.

* Ngo6n ng( thao tac dir liéu (DML — Data Manipulation
Language): cho phép thuc hién thao tac thém, xda, sta dr liéu.

* Ngbn nglf truy van c6 cau tric (SQL — Structured Query

Language): cho phép ngUoi khai thac s dung d€ truy van
thong tin can thiét.

¢ Ngobn nglr quan ly dUr liéu (DCL — Data Control Language) cho
phep thay doi cau tric bang, khai bdo bdo mat, cdp quyén cho

nguoi sU dung.
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6. Cac mUc bi€u dién 1 CSDL

Muc trong: (mUc vat 1y — Physical) 1a mUc luu trlf CSDL
(can gidi quyét van dé gi? D{r liéu gi? Luu tr{f nhu thé
nao? ¢ dau? Can cac chi muc gi? Truy xudt tuan tu hay
ngau nhién. Danh cho ngudi quan tri va ngu'oi sU' dung
chuyén mon.

Murc quan ni€m: (Conception hay Logical) can phai luu
tr(t bao nhiéu loai d{r li€u? 1a d{r liéu gi? moi quan hé
MuUc ngoai: cUa nguoi st dung va cac chuong trinh Ung
dung
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6. Cac mUc biéu dién 1 CSDL

NSDI MO6i truong
~ T thuc thé gidi
Cau fl.‘uc thirc
ngoai 1
NSD2 C3u tric e
u tra
T ngoai 2 q'uéa ) « 2 M,Llrc vat 12’7 B
nieém Cau tric vat ly
: hoac |
Cau tric mUc l
= ngoai n logic
Chuong trinh
Ung dung n
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Bai 2: Cac mo hinh dUr liéu

Khoa HTTT-Dai hoc CNTT

16



NOi dung
1. Gi6i thiéu

2. MO0 hinh d{r liéu mang
3. MB5 hinh thuc thé moi két hop
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1. Gi6i thi€u

M6 hinh d{r li€u 1a su truu tuong hda cla moi
trudng thuc, bi€u dién d{ liéu ¢ mUc quan ni€m.
Gidi thiéu mOt sO m6 hinh nhu:

® Mo hinh d{t li€éu mang

® M6 hinh d{r liéu phan cap

® M5 hinh d{t li€u thuc thé moi két hop

® M5 hinh dr li€u quan hé

® M5 hinh d{r li€u hudng doi tuong
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2. M6 hinh dU li€u mang (1)

* M6 hinh d{r li€u mang (Network Data Model) con
g0i tat 1a mo hinh mang hodc md hinh 1udi 1a mo
hinh dugc bi€u dién b3i mot db thi c6 hudng.

= Mau tin (record)

* Loai mau tin

" Toailién hé (set type)
" BansO
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2. M6 hinh dU li€u mang (2)

¢ Mau tin: m6 ta 1 doi tugng trong thé gidi thuc.
(‘NVO001’,’Nguyen Lam’,’Nam’,’10/10/1970°,” Dong Nai’)
* Loai mau tin: 1a 1 tap cic mau tin c6 cing tinh
chat. Vi du: NHANVIEN
" Ky hiéu:

NHANVIEN CONGVIEC

* Loai lién hé: m6 ta sy lién két gilta 1 loai mau
tin chu va 1 loai mau tin thanh vién

" Ky hiéu:
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2. M6 hinh dUr liéu mang (3)

* Ban s0: chi ra sO lugng cdc mau tin tham gia
trong mOi lién hé
" (1:1) (one-to-one): m01 mau tin cUa loai mau tin chU
két hop vdi ding 1 mau tin cUa loai mau tin thanh vién.

" (1:n) (one-to-many): mOi mau tin cUa loai mau tin chU
két hop vGi 1 hay nhiéu mau tin thanh vién.

" (n:1) (many -to-one): nhleu mau tin cUa loai mau tin chU
két hop vOi ding 1 mau tin cla loai mau tin thanh vién.

. (Recurswe) mOt loai mau tin ch cung c6 thé dOng thoi
la loai mau tin thanh vién vOi chinh no. Loai lién hé nay
la Bé quy
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2. M6 hinh dr li€u mang (4)

PHONG J LYLICH

86m\1:n (6 101

NHANVIEN

»/ 1:n -
quan ly
CONGVIEC|,__ - (rue tiép
n:1
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2. M6 hinh dUr liéu mang (5)

* Mo hinh dUr li€éu mang:
» Tuong dOi don gidn
" Dé str dung
= Khong thich hgp bi€u dién CSDL c6 quy md
16n
* Khd ning dién dat ng(f nghia kém
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2. M6 hinh d{r li€u mang (6)

* Bai tap:
Xay dung mo hinh dr li€u mang cho c0 sO
d(rliéu quan 1y ban hang trong moOt siéu thi
(gido vién mo ta hién trang, xac dinh cac
yéu cau)
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3.1
3.2
3.3
3.4
3.0
3.6
3.7
3.8

3. M6 hinh thuc thé moi két hop

GiGi thiéu

Loai thuc thé, thuc thé

ThuOc tinh cla loai thuc thé
Khoa cUa loai thuc thé

Loai mOi két hop, mOi két hop
ThuOc tinh cUa loai mo6i két hop
Ban sO

M5 hinh ER m0 rOng
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3.1 Gidi thiéu

* M5 hinh thuc th€é mo6i két hop (Entity-
Relationship Model viét tac ER) dugc CHEN
gi0i thi€u nam 1976.

* M6 hinh ER dudgc st dung nhiéu trong thiét
ké d(rliéu & mUc quan niém.
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3.2 Loai thuc thé

* Pinh nghia: loai thuc thé (Entlty Type) la
nhu‘ng loai dol tuong hay sU vat cla thé
gidi thuc tOn tai cu thé can dudc quan ly.

* Vi du : HOCVIEN, L.OP, MONHOG, ...
* Ky hiéu:

HOCVIEN LOP
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3.2 Thuc thé (Entity)

* Pinh nghia: thuc thé 13 mo6t thé hién hodc
mOt dOi tugng cla mOt loai thuc thé.

* Vi du: Loai thuc thé 1 HOCVIEN c6 cac
thuc thé:
" (‘HVO001’, ‘Nguyen Nam’, ‘1/2/1987’,"Nam’)
" (‘fHV002’, ‘Tran Nam’, ‘13/2/1987’, ‘Nam’)
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3.3 ThuQc tinh cUa loai thuc thé
(Entity Attribute)

* Pinh nghia: thuOc tinh 1a nhiing tinh chat
dac trung cla loai thuc th€ can luu trit.

* Vi du: Loai thuc th€ HOCVIEN c6 cac
thuOc tinh: Ma hoc vién, ho tén, gidi tinh,

ngay sinh, n0i sinh
Ve o N Mahv
¢ Ky hl@ll: Za Hoten
HOCVIEN | o Gioitinh
(_® Ngaysinh
Noisinh
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3.3 Céc loai thulc tinh (1)

* Pon tri (Simple): mOi thuc thé chi c6 mOt gia tri Ung vOi
cac thuOc tinh.
V1 du: Mahv,Hoten

* Pa hop (Composite): thuOc tinh c6 th€ duoc tao thanh tir
nhi€u thanh phan.
Vi du: DCHI(SONHA,DUONG,PHUONG,QUAN) hay
thudc tinh HOTEN(HO,TENLOT, TEN).
* Pa tri (Multi-valued): thuQc tinh c6 th€ c6 nhi€u gia tri doi
v&i mOt thuc thé.
Vi du: BANGCAP ky hiéu {BANGCAP}
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3.3 Cac loai thulc tinh (2)

* Tom lai, cac thubc tinh da hop va da tri c6
th€ 10ng nhau tuy .

* Vi du: thudc tinh BANGCAP clia HOCVIEN la
mOt thuOc tinh da hop dugc ky hiéu bang

{BANGCAP(TRUONGCAP,NAM,KETQUA,
CHUYENNGANH)}
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3.4. Khoa cUa loai thuc thé
(entity type key)

¢ Khoa cUa loai thuc thé 1a thuOc tinh nhan
dién thuc thé.
* Cin c(r vao gid tri cUa khoa c6 thé xac dinh
duy nhat mot thuc thé.
* Vidu:
= MOi hoc vién c6 mOt ma s6 duy nhat => Khoa
cUa loai thuc th€ HOCVIEN la M3 hoc vién

Khoa HTTT-Pai hoc CNTT32



3.5 Loai mOi két hop (1)
(relationship type)

* Pinh nghia: loai moOi két hop 1a su két hop
gi(ra hai hay nhi€u loai thuc thé

* Vi du: gi(ra hai loai thuc thé€ HOCVIEN va
LOP c6 loai mo6i két hop THUOC

* Ky hi€u: bang mOt hinh oval hodc hinh

thoi
HOCVIEN _@ LOP
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3.5 Loai mOi két hop (2)

¢ Gi(ra hai loai thuc thé c6 thé tOn tai nhiéu
hon mOt loai moéi két hop.

HOCVIEN LOP

La trudng I6p
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3.5 SO ngdi cla loai mOi két hop
(relationship degree)

* SO ngoi. cUa loai moOi két hdp 1a sO loai
thuc thé tham gia vao loai moi két hop do.

* Vidul: Loa17m01 két hop ThuOc két hop
2 loai thuc thé HOCVIEN va LOP nén c6

sO ngdi 1a 2

* Vidu 2: Loai m0i két hgp Giang day két
hop 3 loai thuc the GIAOVIEN,
MONHOC, LOP nén c6 sO ngoi la 3.
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3.5 50 ngol cUa loai moi két
hop

LOP MONHOC
.Giang day
GIAOVIEN
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3.6 Thuoc tinh cUa loai mOi két
hgp

(relationship fyge attribute)

* ThuOc tinh cUa loai mOi két hop bao gdm céc
thuOc tinh khod cUa cac loai thuc thé tham gia
vao loai moOi két hop d6. Ngoai ra con c6 thé cé
thém nh(ing thudc tinh bo sung kh4c.

* Vidu: Loai m6i két hop Gidng day gi(ra ba
loai thuc th€ GIAOVIEN, MONHOC v LOP ¢6
cac thuOc tinh 1a Magv,Mamh,Malop, ngoai ra con
c6 thuQc tinh riéng 1a Hocky, Nam
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LOP

Q Hocky

MONHOC

GIAOVIEN
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3.7 Ban sO
(relationship cardinality)

Loai moOi ket hop thé hién lién két glu‘a cac
thuc th€, moi lién k€t dugc goi 1a mOt
nhanbh.

Dinh nghla ban sO cua nhanh 1a s6 luong
tOi thi€u va sO lugng tOi da cac thuc thé
thuOc nhanh do6 tham gia vao loai moi két
hop.

Ky hiéu: (ban sO t0i thi€u, ban sO tOi da)
Vi du: Loai thifc th€ NhanVien va DeAn c6
loai mOi kegh@pihamaHs: cNTT39



(1,1) . (1.n)

HOCVIEN LOP
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(1,1) . (1.n)

HOCVIEN LOP

(0,1) (1,1)
La trudng I6p
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3.7 M6 hinh ER mO rOng

3.7.1 Chuyén biét hod / TOng quat hoa
3.7.2 M0i két hgp dé quy
3.7.3 Loai thuc thé yéu
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3.7.1 Chuyén biét hoa (tOng

quat hoa)
ConNguoi — SoCMND
—® HoTen
GiaoVien HocVien
l& HocVi P NgayNH
NgayVL Khéa
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3.7.2 MOi két hop dé quy

* Pinh nghia: 1a loai mOi két hgp dugc tao thanh
tU cing moOt loai thuc thé (hay mot loai thuc thé
c6 loai mOi két hop vdi chinh né)

* Vi du: M0i nhan vién c6 mOt nguoi quan 1y truc
tiép va ngudi quan ly d6 cling 1a mOt nhan vién

(0,1)
NHANVIEN @

(1,n)
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3.7.3 Loai thuc thé yéu

* DPinh nghia:
* Laloai thuc thé khong cé thubc tinh khéa
" Phdi tham gia trong mﬁt loai mOi két hop xac dinh trong
d6 c6 moOt loai thuc thé chu.
¢+ Ky hiéu:

Thuc thé

* Vi du: loai thuc thé LANTHI c6 thuOc tinh Lan
va tham gia trong loai mOi két hop Thi vdi loai
thuc th€ HOCVIEN va MONHOC la loai thuc thé
yeu. Khoa HTTT-Pai hoc CNTT45



3.7.3 Loai thuc thé yéu

MONHOC

(1,n)

(1,n) (1,n)
HOCVIEN LANTHI
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Bai tap
Xay dung md hinh ER

¢ Xay du‘ng mo hinh ER cho CSDL quan 1y
gido vU gOm c6 cac chlc ndng sau:

" Luu trt thong tin: HOc vién , gido vién, mon
hoc

» Xé&p 16p cho hoc vién, chon 18p truéng cho 16p

" Phan cong giang day: gido vién day 16p nao voi
mon hoc gi, & hoc ky, ndm hoc nao.

® Luu trf k€t qua thi: hoc vién thi mén hoc nao,
1an thi th may, di€m thi bao nhiéu.
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Bai 3: M6 hinh dU li€u quan hé
(Relational Data Model)
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1.
2.

NOi dung

Gioi thiéu
Cac khéi niém

2.1 ThuOc tinh

2.2 Quan hé

2.3 BO gié tri

2.4 Thé hién cUa quan hé

2.5 Tan tu

2.6 Phép chi€u

2.7 Khoa

2.8 Ludgc do quan hé va lugc d6 CSDL

2.9 Hién thuc m6 hinh ER bang mé hinh d{ liéu quan hé.
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1. Gi6i thi€u

* M6 hinh D liéu Quan hé (Relational Data
Model) dua trén khai niém quan hé.

* Quan hé 1a khai niém todn hoc dua trén nén
tang hinh thlc vé ly thuyét tap hop.

¢ Mo hinh nay do TS. E. F. Codd dua ra nam
1970.
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2.1 ThuOc tinh (attribute)

* ThuOc tinh:
" Tén goi: day ky tu (g0i nh&)
* Kiéu dirliéu: SO, Chudi, Thoi gian, Ludn 1y, OLE.
" Mién gla tri: tap gia tri ma thuOc tinh cé thé nhan. Ky
hi€u mién gid tri cUa thuOc tinh A 12 Dom(A).

* Vi du:GIOITINH ki€u d{r liéu 1a Chuoi,mién gia
tri
Dom(GIOITINH)=(‘Nam’,’Nu’)
* Tai mOt thdi diém, mot thudc tinh khong c6 gia tri
hoac chua xac dinh dugc gia tri => gia trl Null
Khoa HTTT-Pai hoc CNTT51



2.2 Quan hé (relation)

* Pinh nghia: quan hé 1a mOt tap h(tu han
cac thuOc tinh.
" Ky hiéu: Q(A, A, A)
= Trong d6 Q 1a tén quan h&,Q" =14, A.... A} 13 t&p
cac thuOc tinh cUa quan hé Q
" Vidu:
HOCVIEN (Mahv, Hoten, Ngsinh, Gioitinh, Noisinh, Malop)
LOP (Malop, Tenlop, Siso, Trglop, Khoa)
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2.3 BO (tuple)

Pinh nghia: B0 la cac théng tin cUa mOt doi
tuong thuOc quan hé, dugc goi 1a mau tin
(record), dong.

Quan hé 1a mét bang (table) vOi céc cOt 13 cac

thudc tinh va moi dapgadugc.g0ila A A, ... A)

MOthQ @ILR@'q(IaD hé la
vOi

Vi du: HOCVIEN(Mahv, Hoten, Ngsinh, Noisinh)
cO q=(1003,Nguyen Van Lam, 1/1/1987,Dong Nai)
nghia la hoc vién c6 ma sO la 1003, ho tén la

Nguyen Van Lam, sinh ngay 1/1/1987 & Dong Nai
Khoa HTTT- Pai hoc CNTT53



2.4 Thé hién cUa quan hé
(instance)

* Pinh nghia: thé hién clla mOt quan hé 1a tap hop
cac b0 gia tri cUa quan hé tai moOt thoi di€ém nhat
dinh.

¢ Ky hiéu: thé hién cla quanhé Qla T,
* Vidu: T,y 12 thé hién cla quan hé HOCVIEN

tai thOi diém hién tB@SOEN c6 cac bO nhu shu:
Mahv HoTen Gioitinh | Noisinh Malop

K1103 | Ha Duy Lap Nam Nghe An K11
K1102 | Tran Ngoc Han | Nu Kien Giang | K11

K1104 | Tran Ngoc Linh | Nu Tay Ninh K11
Khoa HITT-Dai hoc CNT154




2.5 Tan tu

* Pinh nghia: tan tU 1d mo6t quy tac dung dé
mo ta mOt quan hé.

* Ky hiéu: Q]

* Vidu: THI (Mahv Mambh, Lanthi, Diem) ||
THI||: mOi hQc vien dugc phép thi mOt mon
hoc nhiéu 1an, mOi 1an thi luu tr(f hoc vién
nao thi mon gi? 1an thi th(* may? va diém la
bao nhieu?
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2.6 Phép chiéu (1)

* Phép chi€u : Dung d€ trich gia tri clla mOt sO thuOc
tinh trong danh sach cac thuOc tinh cUa quan hé.

* Ky hi€u: phép chi€u cla quan hé R Ién tap thuOc tinh
Ala hoac

L 2 4 .
vidu: HOCVIEN
Mahv HoTen Gioitinh | Noisinh | Malop
- hV1= K1103 | Ha Duy Lap Nam Nghe An K11
= th _ | K1102 | Tran Ngoc Han | Nu Kien Giang | K11
. hV3 _ K1104 | Tran Ngoc Linh | Nu Tay Ninh | K11
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2.6 Phép chiéu (2)

* Phép chi€u cla quan hé HOCVIEN lén
thuOc tinh NoiSinh cUa quan hé€ HOCVIEN:
HOCVIEN[Noisinh] = {‘Nghe An’,’Kien Giang’,”Tay Ninh’}

HOCVIEN

\\\\\\\\\‘\\3 v A

Noisinh

Malop

Nghe An

K11

2 X

Kien Giang

K11

Tay Ninh

K11
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2.6 Phép chiéu (3)

* Phép chiéu lén 1 tap thulc tinh
K={Hoten,Noisinh} cUa quan hé HOCVIEN

HOCVIEN[Hoten, Noisinh] = {{‘Ha Duy Lap’, ‘Nghe An’},
{“Tran Ngoc Han’, ‘Kien Giang’ },{ ‘Tran Ngoc Linh’," Tay
Ninh’ } }

HOCVIEN
Mahv HoTen Gioitinh | Noisinh | Malop
K1103| Ha Duy Lap Nam Nghe An [K11
K1102| Tran Ngoc Han |Nu Kien Giang | K11

K1104 | Tran Ngoc Linh | Nu Tay Ninh [ K11
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2.6 Phép chiéu (4)

* Chi€u clla mét bo Ién tap thudc tinh: ding dé
trich chon céc gia tri cu thé cUa bl gia tri d6 theo
cac thuOc tinh dugc chi ra trong danh sach thulc tinh
cua mOt quan hé.

* Ky hleu chiéu clla mOt b gi4 tri t 1én tap thubc
tinh A claquanhé R1at [A] hoac t[A]. NEéuAco1

thuQc tinh t,.A

* Vi du: cho quan hé HOCVIEN v0i tap thuOc tinh
HOCVIEN*={Mahv,Hoten,Gioitinh,Noisinh,Malop},
chta 3 b0 gia tri hv,,hv, va hv,
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2.6 Phép chiéu (5)

* Phép chi€u 1 b0 1én 1 thulc tinh
= hv,[Hoten] = {‘Ha Duy Lap’}

HOCVIEN

Mahv HoTen Gioitinh | Noisinh | Malop

hv,= | K1103 | Ha Duy Lap Nam Nghe An | K11

th_ K1102 | Tran Ngoc Han | Nu Kien Giang | K11

hv,= K1104 | Tran Ngoc Linh | Nu Tay Ninh | K11
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2.6 Phép chiéu (6)

* Phép chiéu 1 b0 1én 1 tap thuOc tinh
tap thuOc tinh K={Hoten, Gioitinh}
hv,[K] = {*Tran Ngoc Han’,”Nu’ }

hv,

hv,

hv,

HOCVIEN
Mahv HoTen Gioitinh | Noisinh | Malop
K1103 | Ha Duy Lap Nam Nghe An | K11
K1102 | Tran Ngoc Han | Nu Kien Giang | K11
K1104 | Tran Ngoc Linh | Nu Tay Ninh | K11
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2.7 Khoa

2.7.1 Sieu khoa (super key)
2.7.2 Khoa (key)

2.7.3 Khoa chinh (primary key)
2.7.5 Khoa ngoai (foreign key)
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2.7.1 Sieu khoa (super key) (1)

* Siéu khéa : 1a mOt tap con cac thulc tinh cua Q*
ma gié tri cUa chiing c6 thé phan biét 2 bd khéc
nhau trong cting mOt thé hién T, bat ky.

Nghia la: Ot,, t, 0 T, t,[K] # t[K] = K lasiéu
khda cua Q.

¢ MOt quan hé c6 it nhat mot siéu khéa (Q*) va cé

thé c6 nhiéu siéu khéa.
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2.7.1 Sieu khoa (super key) (2)

* Vi du: céc siéu khda cUa quan hé HOCVIEN la:
{Mahv};{Mahv,Hoten};{Hoten};{Noisinh,Hoten}

HOCVIEN
Mahv HoTen Gioitinh | Noisinh | Malop
K1103 | Ha Duy Lap Nam Nghe An | K11
K1102 | Tran Ngoc Han | Nu Kien Giang | K11
K1104 | Tran Ngoc Linh | Nu Tay Ninh | K11
K1105 | Tran Minh Long | Nam TpHCM K11
K1106 | Le Nhat Minh | Nam TpHCM K11
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2.7.2 Khéa (key) (1)

Khéa : K 1a khéa cla quan hé R, thda man 2 diéu kién:

* K la mOt siéu khda.

* Kla siéu khéa “nhG nhat” (ch(a it thuQc tinh nhat va
khac rOng) nghia la

—0K, OK,K, # 0, K, 1a siéu khéa.

* ThuOc tinh tham gia vao mOt khoa goi 1a thudc tinh
khéa, ngugc 1ai 1a thudc tinh khéng khaa.
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2.7.2 Khéa (key) (2)

* Vi du: cic siéu khda cua quan hé HOCVIEN la:
{Mahv};{Mahv,Hoten};{Hoten};{Hoten,Gioitinh};
{Noisinh,Hoten } ;{ Mahv,Hoten,Gioitinh,Noisinh}...
=> thi khoa cla quan hé€ HOCVIEN c6 th€ 1a
{Mahv}; {Hoten}

* Vi du: khoa cla quan hé GIANGDAY 1a
K={Magv,Mamh,Malop}. Nhu vay thuOc tinh khda
sé la: Magv,Mamh,Malop.
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2.7.3 Khoa chinh (primary key)

* Khi cai dat trén mOt DBMS cu th€, néu quan hé
c6 nhiéu hon moOt khéa, ta chi dugc chon moOt va
90i 12 khéa chinh

* Ky hiu: cic thudc tinh nam trong khéa chinh khi
liét ké trong quan hé€ phai dugc gach dudi.

* Vidu:

= HOCVIEN (Mahv,Hoten,Gioitinh,Noisinh,Malop)
" GIANGDAY(Magv,Mamh,Malop,Hocky,Nam)
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2.7.4 Khoa ngoai (1)

¢ Cho R(U), S(V). K,U la khéa chinh ctia R,K,0V

* Tanéi K, la khoa ngoai cla S tham chiéu dén
khéa chinh K, cUa R néu thda cac di€u kién sau:

= K, va K, c6 cung s lugng thuQc tinh va ng(
nghia cUa cac thuOc tinh trong K1 va K2 ciing
giOng nhau.

= Gi(faR va S tOn tai mOi quan hé 1-n trén K, va
K,,
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2.7.4 Khoa ngoai (2)

* Vidu, cho 2 quan hé
L.OP (Malop, Tenlop,Siso,Khoahoc)

HOCVIEN (Mahv,Hoten,Gioitinh,Noisinh,Malop)

* ThuOc tinh Malop trong quan hé LOP la khéa
chinh cUa quan hé LOP. ThuOc tinh Malop trong
quan hé HOCVIEN la khéa ngoai, tham chiéu dén
Malop trong quan hé LOP
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2.7.4 Khoa ngoai (3)

HOCVIEN
Mahv HoTen Gioitinh | Noisinh Malop
K1103 | Ha Duy Lap Nam Nghe An K11
K1102 | Tran Ngoc Han | Nu Kien Giang | K11
K1104 | Tran Ngoc Linh | Nu Tay Ninh K11
K1105 | Tran Minh Long | Nam TpHCM K11
K1106 | Le Nhat Minh Nam TpHCM K11
v LOP

Malop Tenlop Trglop | Siso | Magvcn

K11 Lop 1 khoal | K1106 | 11 GVO07

K12 Lop2khoal | K1205 | 12 GVO09

K13 Lop 3khoal | K1305 | 12 GV14
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2.8 Lugc do quan hé (1)

* Luoc dé quan hé nham muc dich mo ta
cadu triic clUa mOt quan hé va cdc méi lién
hé gilra cac thuQc tinh trong quan hé do.

* CAau tric cda mét quan hé 1a tap thulc tinh
hinh thanh nén quan hé dé.

* MOt lugc d6 quan hé gbm moOt tap thulc
tinh cUa quan hé kém theo mOt md td dé xac
dinh y nghia va m6i lién hé gilra cac thuc
tinh Khoa HTTT-Pai hoc CNTT71



2.8 Lugc db quan hé (2)

* Ludc db quan hé dugc dac trung bai:
" MOt tén phan biét
= MOt tap hgp hltu han cac thudc tinh (A, ...,
A)

* Ky hiéu cla lugc d6 quan hé Q gbm n
thudc tinh (A, A, ... A)la:

" QA,A,..,A) |
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2.8 Lugc db quan hé (3)

¢ HOCVIEN(Mahv,Hoten,Gioitinh,Noisinh,Malop

* Tan tU: mOi hoc vién c6 mOt ma hoc vién d€ phan biét
vOi cac hoc vién khac. Can luu trlr ho tén, gidi tinh,
noi sinh va thubc 18p nao.

HOCVIEN
Mahv HoTen Gioitinh Noisinh Malop
K1103 | Ha Duy Lap Nam Nghe An K11
K1102 | Tran Ngoc Han | Nu Kien Giang | K11
K1104 | Tran Ngoc Linh | Nu Tay Ninh K11
K1105 | Tran Minh Long | Nam TpHCM K11
K1106 | Le Nhat Minh Nam TpHCM K11
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2.8 Lugc d6 CSDL (1)

* Latap hop gbm cac lugc d0 quan hé va cac
mOi lién hé gilta ching trong cing mOt hé thOng
quan ly.

Cac CSDL
At | | ]|
== ‘—«

HeQuanTr!

Cac quan hé
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Lugc d6 CSDL qudn 1y sinh
vien

HOCVIEN (MAHV, HO, TEN, NGSINH, GIOITINH, NOISINH, MALOP)

Tén tlr: mOi hoc vién phan biét v&i nhau bang ma hoc vién, 1uu tr(t ho tén, ngay sinh,
gi@i tinh, noi sinh, thuc 16p nao.

LOP (MALOP, TENLOP, TRGLOP, SISO, MAGVCN)

Tén tlr: mOi 16p gOm c6 ma 16p, tén 18p, hoc vién lam 18p trudng cUa 18p, si sO 18p
va gido vién chU nhiém.

KHOA (MAKHOA, TENKHOA, NGTLAP, TRGKHOA)

Tan tlr: mOi khoa can luu tr(t méd khoa, tén khoa, ngay thanh 1ap khoa va trudng khoa
(cling 1a mOt gido vién thudc khoa).

MONHOC (MAMH, TENMH, TCLT, TCTH, MAKHOA)

Tan tlr: mOi mdn hoc can luu trlf tén mon hoc, sO tin chi 1y thuyét, sO tin chi thuc
hanh va khoa nao phu trach.

DIEUKIEN (MAMH, MAMH TRUOC)
Tén ttr: c6 nhirng moén hoc hoc vién phdi c6 kién thlc t& m&t s6 mon hoc trudc.
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GIAOVIEN(MAGV,HOTEN,HOCVI,HOCHAM,GIOITINH,NGSINH,NGVL,

HESO, MUCLUONG, MAKHOA)

Tan tlr: ma gido vién d€ phan biét gilta cac gido vién, can luu tr(t ho tén, hoc vi,
hoc ham, gidi tinh, ngdy sinh, ngdy vao lam, hé sO, mUc luong va thudc mot
khoa.

GIANGDAY(MALOP.MAMH,MAGV,HOCKY, NAM,TUNGAY,DENNGAY)

Tén tr: mOi hoc ky cUa ndm hoc sé€ phan cong gidng day: 13p nao hoc mén gi do
giao vien nao phu trach.

KETQUATHI (MAHV, MAMH, LANTHI, NGTHI, DIEM, KQUA)
Tan tlr: 1uu tr(r két qud thi cUa hoc vién: hoc vién nao thi mén hoc gi, 1an thi th(
may, ngdy thi 1a ngdy ndo, di€m thi bao nhiéu va két qua 1a dat hay khong dat.
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Bai 4: Ngon ng(r dai s6 quan hé
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gk W=

NOi dung

GiGi thiéu

Bi€u thUc dai sO quan hé
Cac phép toan

Bié€u thirc dai s6 quan hé
Vidu
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1. Gi6i thi€u

* Pai sO6 quan hé (PSQH) c6 nén tang toan hoc (cu
th€ 1a 1y thuyét tap hop) dé mo hinh héa CSDL quan
hé. boi tuong xUr 1y 1a cidc quan hé trong co s& d
liéu quan hé.

¢ Chutrc nang:

B Cho phép mo ta cac phép toan rt trich dr li€u tU cac quan
hé trong co sG dir li€u quan hé.

" Cho phép t6i Uu qua trinh rit trich bang cac phép toan c6
san cUa ly thuy€t tap hop.
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2. Biéu thic DSQH

* Bié€u th(rc PSQH 1a m&t biéu thlc gdm cac phép
toan BDSQH.

* Bi€u thic BSQH dugc xem nhu mOt quan hé
(khong co ten).

* C6 thé dat tén cho quan hé duoc tao tU mot
biéu thltc DSQH.

* C6 th€ doi tén cac thuOc tinh cla quan hé duoc
tao tU mOt biéu thUc PSQH.

Khoa HTTT-DPai hoc CNTT80



3.1
3.2
3.3
3.4
3.0
3.6
3.7
3.8

3. Cac phep toan

Gidi thi€u

Phép chon

Phép chiéu

Phep gan

Cac phép toan trén tap hop
Phép két

Phep chia

Ham tinh toan va gom nhom
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3.1 Gidi thiéu (1)

¢ C6 ndm phép toan cO ban:
® Chon (o) hoac( :)
® Chi€u (7T) hoac (1)
B Tich (X)
" Hi€u (- )
" HOi (0 )
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3.1 Gidi thiéu (2)

* C4c phép toan khac khong co ban nhung hitu ich:
" Giao( N )
= Két ([><)
" Chia( =)
" Phépbu(—)
" Poitén (L)
" Phépgan( <)

* K&t qud sau khi thuc hién cic phép toan la cac
quan hé, do d6 c6 thé két hop gilra cac phép toan
dé€ tao nén phép toan moi.
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3.2 Phep choOn (Selection)

* Trich chon cac bO (dong) tU quan hé R. Cac b0 dugc
trich chon phdi thda man diéu kién chon p.

* Ky hiéu: 0,®)

* Pinh nghia: O,(R=(t/tCR,p®}  p(t):thOa diéu kién
p

* Két qud trd vé 1a mOt quan hé, c6 cung danh sich
thuOc tinh vdi quan hé R. Khong c6 két qua trung.

* Phép d‘lﬁ(ﬁﬁgi(ﬁhﬂgﬁggmé&m)):%pl p2)(R)
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Lugc d6 CSDL qudn 1y gido
VU

HOCVIEN (MAHV, HO, TEN, NGSINH, GIOITINH, NOISINH, MALOP)
LOP (MALOP, TENLOP, TRGLOP, SISO, MAGVCN)

KHOA (MAKHOA, TENKHOA, NGTLAP, TRGKHOA)

MONHOC (MAMH, TENMH, TCLT, TCTH, MAKHOA)

DIEUKIEN (MAMH, MAMH TRUOC)

GIAOVIEN(MAGV,HOTEN,HOCVI,HOCHAM,GIOITINH,NGSINH,NGVL,
HESO, MUCLUONG, MAKHOA)

GIANGDAY(MALOP.MAMH,MAGV,HOCKY, NAM,TUNGAY,DENNGAY)
KETQUATHI (MAHV, MAMH, LANTHI, NGTHI, DIEM, KQUA)
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3.2 Vi du phép chon

" Tim nhOng hoc vién “Nam’ c6 noi sinh O
“TpHCM’

(Gioitinh=‘Nam’)MNoisinh=‘TpHCM’)(HOCVIEN)
HOCVIEN
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3.3 Phép chiéu (Project)

* SUr dung dé trich chon gia tri moOt vai thuOc tinh
cUa quan hé
* Ky hiéu: 7z a4 B®

trong d6 A. 1 tén cac thuQc tinh dugc chiéu.

* K&t qua tra vé mot quan hé c6 k thudc tinh theo
th tu' nhu liét ké. Cac dong trung nhau chi lay
mOt.

* Phép chi€u khong c6 tinh giao hoan
Khoa HTTT-Pai hoc CNTT87



3.3 Vidu

* Tim ma sO, ho tén nhiing hoc vién “Nam’ c6 noi sinh ¢
“TpHCM’

Mahv,Hoten ™ (Gioitinh=‘Nam’)[(Noisinh= ‘TpHCM’)(H O CVIE N)

HOCVIEN
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3.4 Phep gan (Assignment)

* Dung d€ dién ta cau truy van phuc tap.
* Ky hiéu: A B

* Vidu:
R(HO,TEN,LUONG) « Th,0xy 1eany Luonc(NHANVIEN)

* K&t qua bén phai cla phép gan dugc gan
cho bién quan hé nam bén trai.
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3.5 Cac phép toan tap hop

3.5.1 Gidi thiéu
3.5.2 Phép hoi
3.5.3 Phép tru
3.5.4 Phep giao
3.5.5 Phep tich
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3.5.1 Gidi thiéu

* Cac phép toan thurc hién trén 2 quan hé xuat phat tur
1y thuyét tap hop cUa toan hoc: phép hbi (ROS),
phép giao (RN S), phép tru (R-S), phép tich (Rx S).

* DPOi vOi cac phép hoi, giao, tru, cic quan h€ R va S
phdi khd hop: |

» SO luong thulc tinh cla R va S phdi bang nhau:
R(A,A,,...A)va S(B,B,,...B)
» Mién gid tri cUa thulc tinh phai tuong thich
dom(A,)=dom(B,)
* Quan hé két qud cla phép hoi, giao, trlf c6 clng tén

thuOc tinh vGi quan he.dag tens -\ rro,



3.5.2 Phép hOi (Union)

* Ky hiéu: ROS

¢ Dinh nghia: RUOS={¢t|tLIRL¥LIS} trong doé R,S la
hai quan hé kha hop.

* Vidu: Hoc vién dugc khen thudng dot 1 hoac

dﬁ. t ré‘OTl DOT2 Mahv Hoten
Mahv Hoten Mahv Hoten K1101 | Le Kieu My
K1103 | Le Van Tam K1101 | Le Kieu My K1103 | Le Van Tam
K1114 | Tran Ngoc Han K1114 | Tran Ngoc Han K1114 | Tran Ngoc Han
K1203 | Le Thanh Hau K1203 | Le Thanh Hau
K1308 | Nguyen Gia K1308 | Nguyen Gia
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3.5.3 Phép tru (Set Difference)

* Ky hiéu: R-S

¢ Dinh nghia: R-S={t[(LIRL¥LIS} trong do R,S la
hai quan hé kha hop.

* Vidu: Hoc vién dugc khen thudng dot 1 nhung
khong dugc khen thuOng dot 2

DOT1 DOT2 Mahv Hoten
Mahv Hoten Mahv Hoten K1103 | Le Van Tam
K1103 | Le Van Tam K1101 | Le Kieu My K1203 | Le Thanh Hau
K1114 | Tran Ngoc Han K1114 | Tran Ngoc Han
K1203 | Le Thanh Hau DOT1- DOT2
K1308 | Nguyen Gia
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3.5.4 Phép giao (Set-Intersection)

* Ky hi€u: RNS

¢ Dinh nghia: RnS={t[tLIRL¥LIS} trong do R,S la
hai quan hé kha hgp. Hoac RnS=R—-(R-S)

* Vidu: Hoc vién dugc khen thudng ca hai dot 1 va

2
KT_D1 KT D2 Mahv Hoten
Mahv Hoten Mahv Hoten K1114 | Tran Ngoc Han
K1103 | Le Van Tam K1101 | Le Kieu My
K1114 | Tran Ngoc Han K1114 | Tran Ngoc Han
K1203 | Le Thanh Hau DOT1n DOT2
K1308 | Nguyen Gia
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3.5.5 Phép tich (1)

¢ Ky hiéu: Rx S
* Dinh nghia: R*S={tt ./t [IR[t IS}

* NéuR c6nbd vaS cémbo thi két qud 1a n*m b0

KQA,A,,...A B.B,...B) « R(A,A,...A )x S(B,B,,...B)

* Phép tich thuOng dung két hop v&i cac phép chon
d€ két hop cac bO c6 lién quan tU hai quan hé.

* Vi du: tu hai quan hé HOCVIEN va MONHOC,
c6 tat ca nhling truOng hop nao “hoc vién ddng ky
hoc mén hoc’KigiaWImtHdashos B&MIHsdiéu kién



3.5.5 Phép tich (2)

HOCVIEN MONHOC Mahv Hoten Mamh
Mahv Hoten Mamh K1103 | Le Van Tam CTRR
K1103 | Le Van Tam CTRR K1114 | Tran Ngoc Han | CTRR
K1114 | Tran Ngoc Han THDC K1203 | Le Thanh Hau | CTRR
K1203 | Le Thanh Hau CTDL K1103 | Le Van Tam THDC
K1114 | Tran Ngoc Han | THDC
K1203 | Le Thanh Hau | THDC
K1103 | Le Van Tam CTDL
K1114 | Tran Ngoc Han | CTDL
K1203 | Le Thanh Hau | CTDL
HOCVIENXx MONHOC
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3.6.1 P
3.6.2 P

hep
nép

3.6.3 P

nep

3.6 Phép két

két
két bang, phép két tu nhién

két ngoai
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3.6.1 Phép két (Theta-Join) (1)

* Theta-join (8): Tuong tu nhu phép tich két hop véi
phép chon. Piéu kién chon goi 1a diéu kién két.

* Ky hiéu: R[> <S

trong d6 R,S 1a cac quan hé, p 1a diéu kién két

* Cac b0 c6 gia tri NULL tai thuOc tinh két nbi khong
xuat hién trong két qud cUa phép két.

* Phép két vbi diéu kién tOng quat goi 1a 8-két vdi 0 1a
mOt trong nhlng phép so sanh (£ ,=,>,>,< ,<)
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3.6.1 Phép két (2)

A>B,

R D> <8
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3.6.2 Phép két bang, két tu nhién

* Néu 0 1a phép so sanh bang (=), phép két goi 1a
phép két bang (equi-join).

Mahv=Trglop

Ky hi€u: HOCVIEN [><| LOP

* Néu diéu kién cUa equi-join 1a cac thubc tinh
gi®dng nhau thi goi 1a phép két tu nhién (natural-
join). Khi d6 két qud cUa phép két loai bo b6t 1
cOt (b 1 trong 2 cOt gidng nhau)

A Mahv o
Ky hieu: HOCVIEN ><KETQUATHI hoac

Mahv

HOCVIEN * KETQUATHI
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3.6.3 Phép két ngoai (outer join)

* M3 rOng phép két d€ tranh mat théng tin
* Thuc hién phép két va sau d6 thém vao két qud
cUa phép két cac bO clla quan hé ma khong phu
hgp v6i cac bo trong quan hé kia.
* C6 3 1oai:
" Left outer join R [><S
" Right outer join R ><[_S
" Full outerjoin R ><U S
* Vi du: In ra danh sach tat cd cac hoc vién va di€ém
sO cUa cac mén hoc ma hoc vién dé thi (n€u cd)
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3.6.3 Phép két ngoai (2)

mahv
* HOCVIEN [><| KETQUATHI HOCVIEN

Mahv Hoten

Mahv Hoten Mahv | Mamh | Diem HVO1 | Nguyen Van Lan

HVO1 | Nguyen Van Lan | HVO1 | CSDL | 7.0 HVO02 | Tran Hong Son

HVO1 | Nguyen Van Lan | HVO1 | CTRR | 8.5 HVO03 | Nguyen Le

HVO02 | Tran Hong Son HV02 | CSDL | 8.5 HVO04 | Le Minh

HVO3 | Nguyen Le HV03 | CTRR | 9.0

HVO04 | Le Minh Null Null Null KETQUATHI
Mahv Mamh | Diem
HVO1 CsDL | 7.0
HV02 CSDL | 8.5
HVO1 CTRR | 85
HVO03 CTRR | 9.0
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3.7 Phep chia (Division)

L4 Binh nghi'a: Q=R-=+S={t/UsJS, (t,s)LIR}

* R va S 1a hai quan hé, R* va S* 1an luot 1a tap
thuOc tinh clla R va S. biéu kién S*# [0 1a tap
con khong bang cla R*. Q 1a két qud phép chia
gitaRvasS, Q" =R*-S*

* C6 thé dién dat bang phép toan dai sO nhu sau:

T, « 1T, ..(R)
I, « 1. .((SXT))—R)
T «— Ti _T2
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3.7 Phep chia (2)

KETQUATHI MONHOC Mahv

Mahv | Mamh | Mamh :> HVO1

HVO1 | CSDL | CSDL HV03

HV02 | CSDL | CTRR

KETQUA+ MONHOC

HVO1 | CTRR | THDC | |

HV03 | CTRR | MONHOC

HVO1 | THDC |

HV02 | THDC |

HVO03 | THDC |

KETQUA — KETQUATHI[Mahv, Mamh]
AR BP 1 MONHOC — MONHOC[Mamh]

KETQUA
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3.8 Ham tinh toan va gom nhom

(1)

* Ham tinh todn gOm c4c ham: avg(giatri),
min(giatri), max(giatri), sum(giatri), count(giatri).

¢ Pheép toan gom nhom:

G,,Gy,..,G, Fl(Al),F2(A2),...,Fn(An)(E)

" E 13 bi€u thUc dai sO quan hé

= G, la thuc tinh gom nhém (rong, n€u khong gom nhém)
= F.1a ham tinh toan

= A latén thuQc tinh
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3.8 Ham tinh toan va gom nhom

(2)

* Pi€m thi cao nhat, thap nhat, trung binh
cUa mon CSDL ?

[ Oyt —csnp (KETQUATHI )

max(Diem),min( Diem),agv(Diem)

* Pi€m thi cao nhat, thap nhat, trung binh
cUa tUng mon ?

Mamh |:|InaX(Diem),min(Diem),avg(Diem) (KE TQ UATHI )
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Bai tap

Luoc dé CSDL quan ly bdn hang gém c6 cdc quan hé sau:

KHACHHANG (MAKH, HOTEN, DCHI, SODT, NGSINH,
DOANHSO, NGDK)

NHANVIEN (MANV,HOTEN, NGVL, SODT)
SANPHAM (MASP,TENSP, DVT, NUOCSX, GIA)
HOADON (SOHD, NGHD, MAKH, MANV, TRIGIA)
CTHD (SOHD.MASP,SL)
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M6 ta cac cau truy van sau
bang PSQH

In ra danh sach cac san phgm (MASP,TENSP) do “Trung QuOc”
san xuat c6 gia tu 30.000 dén 40.000

In ra danh sach cac khach hang (MAKH, HOTEN) da mua hang
trong ngay 1/1/2007.

In ra danh sach cac san phé:m (MASP,TENSP) do “Trung Quoc”
san xuat hoac cic san pham dugc ban ra trong ngay 1/1/2007.

Tim cac s héa don mua cung lic 2 sdn phdm c6 ma sO “BB01” va
“BB02”.

In ra danh sach cac san phdm (MASP,TENSP) do “Trung Quoc”
san xuat khéng ban dugc trong nim 2006.

Tim s6 héa don dd mua tat ca cac sdn pham do Singapore san
xuat Khoa HTTT-Pai hoc CNTT108



Caul

* Inradanh sich cic sén pham (MASP,
TENSP) do “Trung QuOc” sdn xuat co gia
ttr 30.000 dén 40.000.

SANPHAM : ((nuocsx ='TrungQuoc") [1(30.000 < gia < 40.000))[masp, tensp |

It O-( nuocsx="TrungQuoc")[](30.000<gia<40.000) SANPHAM

masp,tensp
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Cau 2

* In ra danh sach cac khach hang (MAKH,
HOTEN) da mua hang trong ngay 1/1/2007.

MAKH
QKHACHHANG > <HOADON : (nghd :#1/1/2007#)@makh, hoten]

MAKH

T O nahd=s1/1/20074 (HOADON > <KHACHHANG)

masp ,hoten
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Cau 3

* In ra danh sach cac san phdm do “Trung Quoc”
san xuat hodc cac sdn phdm dugc ban ra trong
ngay 1/1/2007.

A — SANPHAM : (nuocsx ="TrungQuoc')[masp,tensp]

MASP SOHD

B — (SANPHAM D> <CTHD > <HOADON :(nghd =#1/1/2007#))[masp, tensp]
C -« AUB

_A-m g (SANPHAM)

masp,tensp ~ nuocsx="TrungQuoc
Hoac
. SOHD MASP

Bt (O wgha=s11/ 20074+ (HOADON) [> <CTHD) > <SANPHAM

masp,tensp
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Cau 4

* Tim cac sO héa don dd mua clng ldc cdc san
pham c6 ma sO “BB01” va “BB02”.

A « CTHD :(masp ='BB01')[sohd ]
B — CTHD :(masp ='BB02")[sohd ]

C -« AnB

Hoac A n-sohdo-masprBOP(CTHD)
B ~ n-sohdo-masprBOZ'(CTHD)
C -« AnB
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Cau 5

* In ra danh sach cac sdn pham do “TrungQuoc” san
xuat khong ban dugc trong ndm 2006.

ATt o (SANPHAM)

masp,tensp ~ nuocsx="T'rungQuoc

MASP SOHD

B « ((SANPHAM [><CTHD) > <HOADON)

C — nmasp,tenspO-(nuocsx:'TrungQuoc')D(year(nghd):2006)(B )
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Cau 6

¢ Tim sO héa don da mua tat cd cac san
pham do Singapore sdn xuat

A N n-maspo-nuocsx:'Singapore'(SANPHAM)

MASP
B nmasp,sohdJnuocsx:'Singapore'(SANPHAM [>¢'THD)
C -« BFA
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Bai 5: Ngon ngu SQL
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SR L S

NOQi dung

Gidi thiéu

Céac ngdn ng(r giao tiép

Ngon ng( dinh nghia dr li€u

Ngon ng(r thao tac dir li€u

Ng6n ng(r truy van d(t liu cé cau tric
Ngon ng(r diéu khién dir liéu
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1. Gi6i thi€u

L.a ngdén ng(r chuan d€ truy van va thao tac trén
CSDL quan hé

La ngon ng(r phi thu tuc

Khdi ngubn cla SQL 1a SEQUEL - Structured
English Query Language, nam 1974)

Cdc chudn SQL

= SQLA8Y9

= SQLI2 (SQL2)
" SQLIIY (SQL3)
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2. Cac ngon ng( giao tiép

* Ngon nglr dinh nghia dir li€u (Data Definition
Language - DDL): cho phép khai bdo cau tric
bang, cidc mOi quan hé va céc rang bulc.

* Ngon nglr thao tac dir li€u (Data Manipulation
Language - DML): cho phép thém, x6a, sua d(
liéu.

* Ngon nglr truy van dir li€u (Structured Query
Language — SQL): cho phép truy van d liéu.

¢+ Ngon nglt di€u khi€n dit liéu (Data Control
Language — DCL): khai bdo bao mat thong tin, cap
quyén va thu hdicguyenikbai Hetcarémesso du



3. Ngon ngU dinh nghia du
liéu

3.1 Lénh tao bang (CREATE)
3.1.1 Cuphap
3.1.2 MOt sO kiéu dr liéu
3.2 Lénh stra cau triic bang (ALTER)
3.2.1 Thém thuOc tinh
3.2.2 SUa ki€u d{r liéu cUa thuOc tinh
3.2.3 Xo04 thuOc tinh
3.2.4 Thém rang bulc toan ven
3.2.5 Xoa rang bulc toan ven

3.3 Lénh xé6a bang (DROP)
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3.1 Lénh tao bang

3.1.1 Cu phap
CREATE TABLE <tén_bang>

(

<tén_cOt1> <ki€u_d’_liéu> [not null],
<tén_cOt2> <ki€u_d’_liéu> [not null],

<tén_cOtl> <ki€éu_d{ _liéu> [not null],
khai bao khoa chinh, khoa ngoai, rang budc
)
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3.1 Lénh tao bang (2)

3.1.2 M6t sO ki€u d{F liéu

Ki€u dir liéu SQL Server
ChuOi ky tu varchar(n), char(n),nvarchar(n), nchar(n)
SO tinyint,smallint, int,

numeric(m,n), decimal(m,n),float, real,
smallmoney, money

Ngay thang smalldatetime, datetime

Luan ly bit
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3.1 Lénh tao bang (3)

Luoc dé CSDL quan ly bdn hang gém c6 cdc quan hé sau:

KHACHHANG (MAKH, HOTEN, DCHI, SODT, NGSINH,
DOANHSO, NGDK, CMND)

NHANVIEN (MANV,HOTEN, NGVL, SODT)
SANPHAM (MASP,TENSP, DVT, NUOCSX, GIA)
HOADON (SOHD, NGHD, MAKH, MANV, TRIGIA)
CTHD (SOHD.MASP,SL)
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3.1 Lénh tao bang (4)

Create table KHACHHANG

(
MAKH char(4) primary key,
HOTEN varchar(40),
DCHI varchar(50),
SODT varchar(20),
NGSINH smalldatetime,
DOANHSOmoney,
NGDK smalldatetime,
CMND varchar(10)
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3.1 Lénh tao bang (5)

Create table CTHD

(

SOHD int foreign key
references HOADON(SOHD),

MASP  char(4) foreign key
references SANPHAM(MASP),

SL nt,
constraint PK_CTHD primary key (SOHD,MASP)
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3.2 SUa cau tric bang(1)

3.2.1 Thém thuOc tinh
ALTER TABLE ténbang ADD téncét ki€uditliéu

" Vidu: thém cot Ghi_chu vao bang khach hang
ALTER TABLE KHACHHANG ADD GHI_CHU varchar(20)
3.2.2 Stra ki€u dit liéu thudc tinh
ALTER TABLE ténbang ALTER COLUMN téncét
kiéudirliéu_moi
* LUuuy:
Khong phai stra bat ky kiéu dir liéu ndo ciing
duorc
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3.2 SUa cau tric bang(2)

® Vi du: SUa COt Ghi_chu thanh ki€u d{t li€u varchar(50)

ALTER TABLE KHACHHANG ALTER COLUMN GHI_CHU varchar(50)

» Néu sUa ki€u d{r liéu cla cOt Ghi_chu thanh varchar(5),
ma truOc d6 da nhap gia tri cho ¢t Ghi_chu c6 d0 dai hon
5ky tuU thi khong duQc phep.

* Hodc stra tUr ki€u chuOi ky tU sang ki€u s0, ...

3.2.3 Xéa thuOc tinh
ALTER TABLE tén_bang DROP COLUMN tén_cot

" Vidu: xéa cOt Ghi_chu trong bang KHACHHANG
ALTER TABLE NHANVIEN DROP COLUMN Ghi_chu
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3.2 SUa cau truc bang(3)

3.2.4 Thém rang buOc toan ven

— UNIQUE tén_cot

ALTER TABLE <tén bang> —— PRIMARY KEY (tén_cot)

ADD CONSTRAINT
<tén_rang_buoc>

__ FOREIGN KEY (tén_cot)
REFERENCES tén_bang

(cot_la_khéa_chinh) [ON
DELETE CASCADE] [ON
UPDATE CASCADE]

—— CHECK (tén_cot diéu_kién)
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3.2 SUa cau truc bang(4)

* Vidu

= ALTER TABLE NHANVIEN ADD CONSTRAINT PK_NV
PRIMARY KEY (MANV)

= ALTER TABLE CTHD ADD CONSTRAINT FK_CT_SP
FOREIGN KEY (MASP) REFERENCES
SANPHAM(MASP)

= ALTER TABLE SANPHAM ADD CONSTRAINT
CK_GIA CHECK (GIA >=500)

" ALTER TABLE KHACHHANG ADD CONSTRAINT

UQ _KH UNIQUE (CMND)
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3.2 SUa cau truc bang(5)

3.2.5 Xo0a rang budc toan ven
ALTER TABLE tén_béng DROP CONSTRAINT
tén_rang_budc
" Vidu:
® Alter table CTHD drop constraint FK_CT_SP
® Alter table SANPHAM drop constraint ck_gia
* Luu y: dOi v&i rang buOc khoa chinh, mudn
x6a rang buOc nay phai x6a hét cac rang bulc
khoa ngoai tham chiéu tdi n6
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3.3 Lénh x6a bang

* Cu phap
DROP TABLE tén_bang
* Vi du: x6a bang KHACHHANG.
DROP TABLE KHACHHANG
* Luu y: khi mu6n x6a mOt bang phai x6a
tat cad nhing khoa ngoai tham chiéu t&i
bang do6 trudc.
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4, Ngbn ngU thao tac dU liéu

* Gom céac 1énh:
4.1 Lénh thém d{ liéu (INSERT)
4.2 Lénh sUa dirliéu (UPDATE)
4.3 Lénh xéa dit lieu (DELETE)
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4.1 Thém dU liéu

* Cu phap
INSERT INTO tén_bang (cOtl,...,cOtn) VALUES
(gia_tri_1,...., gia_tri_n)
INSERT INTO tén_bang VALUES (gia_tri_1, gia_tri_2,
..., gid_tri_n)
* Vidu:
" insert into SANPHAM values('BCO01','But chi', 'cay’,
'Singapore’, 3000)
" insert into SANPHAM(masp,tensp,dvt,nuocsx,gia) values
('‘BCO1','But chi','cay’,'Singapore’,3000)
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4.2 SUa dUrliéu

* Cu phap
UPDATE ten béng

SET cOt_1 = gla_ tri_1, cOt_2 =gia tri_2 ....
[WHERE diéu_kién]

* Luu y: can thn voi cac 1énh x6a va sta, néu
khong c6 di€u kién 6 WHERE nghia la x6a hoac
sUra tat ca.

* Vidu: Tang gia 10% dol v6i nhing sdn pham do
“Trung Quoc” sdn xuat

UPDATE SANPHAM
SET Gia = Gia*1.1 |
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4.3 X6a dit liéu

* Cu phap
DELETE FROM tén_béng |[WHERE diéu_kién]
* Vidu:
" Xo0a toan bO nhan vién
DELETE FROM NHANVIEN

= X6a nhing san pham do Trung Qudc sdn xudt b gid
thap hon 10000

DELETE FROM SANPHAM
WHERE (Gia <10000) and (Nuocsx=‘Trung Quoc’)
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.1
5.2
5.3
5.4
D.D
5.6
5.7
5.8

5. Ngon ngUu truy van d(t liéu cé
cau truc

Cau truy van tOng quat

Truy van don gidn

Phép két

Pat bi danh, s dung *, distinct
C4c toan tU

Cau truy van con (subquery)
Phép chia

Ham tinh toan, gom nhom
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5.1Cau truy van tOng quat

SELECT [DISTINCT] *|tén_cOt | ham
FROM bang

‘'WHERE diéu_kién]

‘GROUP BY tén_cOt]

'HAVING diéu_kién]

'ORDER BY tén_c6t ASC | DESC]
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5.2 Truy van don gidn(1)

¢ SELECT
* Tuong duong phép chiéu cla DSQH
= Liét ké cac thuOc tinh can hié€n thj trong két qua
* WHERE
» Tuong Ung v&i diéu kién chon trong DPSQH
* Piéu kién lién quan t6i thuOc tinh, st dung cac phép noi
luan 1y AND, OR, NOT, céac phép todn so sanh,
BETWEEN
* FROM
» [iét ké cac quan hé can thiét, cic phép két
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5.2 Truy van don gidn(2)

* Tim masp, tensp do “Trung Quoc” sdn xuat
c6 gia tu 20000 dén 30000

Select masp,tensp
From SANPHAM

Where nuocsx="‘Trung Quoc’
and gia between 20000 and 30000
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5.3 Phép két(1)

* Inner Join, Left Join, Right Join, Full Join
* Vidu:
" In ra danh sach cac khach hang (MAKH,
HOTEN) da mua hang trong ngay 1/1/2007.

select KHACHHANG.makh,hoten

from KHACHHANG inner join HOADON on
KHACHHANG.makh=HOADON.makh

where nghd='1/1/2007"
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5.3 Phép két (2)

* Vi du: In ra danh sach tat cd cac héa don va ho
tén cUa khach hang mua hoa don dé (néu co)
" Select sohd, hoten

From HOADON left join KHACHHANG on
HOADON.makh=KHACHHANG.makh

® Select sohd, hoten
From HOADON ,KHACHHANG
where HOADON.makh*=KHACHHANG.makh
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5.4 Dat bi danh, st dung *,
distinct

* Pat bi danh — Alias: cho thuOc tinh va quan hé:
tén_ci AS tén_mai
® Select manv,hoten as [ho va ten] From NHANVIEN
* Liét ké tat ca cac thuOc tinh cUa quan hé:
= Select * from Nhanvien
" Select NHANVIEN.* from NHANVIEN

* Distinct: trung chi 1ay mot lan
" Select distinct nuocsx from SANPHAM
* Sap x€p k€t qua hién thi: Order by

" Select * from SANPHAM order by nuocsx, gia DESC
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*

® 6 6 O 6 ¢ o o

5.5 Toan tU truy van(1)

Toan tU so sanh; =, > <,>= <= <>
Toan t logic: ~ AND, OR, NOT
Phep toan: +, - ,*,/

BETWEEN .... AND

IS NULL, IS NOT NULL

LIKE (_ %)

IN, NOT IN

EXISTS, NOT EXISTS

SOME, ALL
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5.5 Toan tU truy van(2)

¢ ISNULL, IS NOT NULL
" Select sohd from HOADON where makh is Null

" Select * from HOADON where makh is Not Null
* Toan tU so sanh, phép toan
" Select gia*1.1 as [gia ban] from SANPHAM where
nuocsx<>’Viet Nam’
" Select * from SANPHAM where (gia between 20000 and
30000) OR (nuocsx=*‘Viet Nam’)

* Toan tu IN, NOT IN
" Select * from SANPHAM where masp NOT IN
(‘BB01’,’BB02’,’BB03’)
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5.5 Toan tU so sanh(3)

Toan tu LIKE
® So sanh chu0i tuong doi
® Cq phap: s LIKE p, p c6 thé chlta % hodc _
® % : thay th€ mOt chuOi ky tu bat ky
® : thay thé mOt ky tu bat ky

® Vidu: Select masp,tensp from SANPHAM
where masp like 'B%01°
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5.6 Cau truy van con (1)

In hoac Exists

* Vidu: Tim cac sO héa don mua cing liic 2 sdn pham
c6é ma sO “BB01” va “BB02”.

" select distinct sohd
from CTHD where masp='"BB01' and sohd IN
(select distinct sohd from CTHD where masp="BB02")

" select distinct A.sohd
from CTHD A where A.masp="BB01' and
EXISTS (select * from CTHD B
where B.masp="BB02°‘ and A.sohd=B.sohd)
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5.6 Cau truy van con (2)

Not In hoac Not Exists

* Vi du: Tim cic s6 héa don c6 mua san pham ma s6
‘BB01’ nhung khéng mua san pham ma s6 ‘BB02’.
" select distinct sohd

from CTHD where masp='"BB01' and sohd NOT IN
(select distinct sohd from CTHD where masp="BB02")

" select distinct A.sohd
from CTHD A where A.masp="BB01' and
NOT EXITST (select * from CTHD B
where B.masp="BB02‘ and A.sohd=B.sohd)
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5.7 Phep chia

SU dung NOT EXISTS

* Vidu: Tim s6 héa don dd mua tat ca nhing san
pham do “Trung Quoc” san xuat.

* Select sohd from HOADON where not exists
(select * from SANPHAM
where nuocsx=‘Trung Quoc’ and not exists
(select * from CTHD where
HOADON.sohd=CTHD.sohd and
CTHD.masp=SANPHAM.masp))
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5.8 Cac ham tinh toan va gom
nhom (1)

5.8.1 Cac ham tinh todn cO ban
" COUNT: Bém s0 b0 d{r liéu cUa thuOc tinh
* MIN: Tinh gi4 tri nh® nhat
" MAX: Tinh gi4 tri 16n nhat
" AVG: Tinh gia tri trung binh
» SUM: Tinh tOng gia trj cac b6 d{r liéu
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NHANVIEN
MANV HOTEN PHAI | MANQL | PHONG | LUONG
NV001 | Nguyén Ngoc Linh NGO | Null NC 2.800.000
NV002 | binh B4 Ti€én Nam |NV002 |DH 2.000.000
NV003 | Nguyén Vin Manh Nam |NV001 |NC 2.300.000
NV004 | Tran Thanh Long Nam |NV002 |DH 1.800.000
NV005 | Nguyén Thi Hong Van |N{&* | NV001 |NC 2.500.000
NV006 | Nguyén Minh Nam |[NV002 |DH 2.000.000
NV007 | Ha Duy Lap Nam |NV003 |NC 1.800.000
NV008 | Tran Kim Duyén N |NV003 |NC 1.800.000
NV009 | Nguyén Kim Anh N  [NV003 |NC 2.000.000
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Sk W N

V1du

Tinh luong thap nhat, cao nhat, trung binh va
tOng lUong cUa tat ca cac nhan vién.

C6 tat ca bao nhiéu nhan vién

Bao nhiéu nhan vién c6 ngudi quan ly

Bao nhiéu phong ban c6 nhan vién truc thudc

Tinh

Tinh
tung

luong trung binh cUa cdc nhan vién

luong trung binh cUa cac nhan vién theo

phong ban
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Tinh luong thép nhat, cao nhat, trung binh
va tOng luong cUa tat ca cac nhan vién.

SELECT min(luong) as thapnhat,
max(luong) as caonhat,
avg(luong) as trungbinh,
sum(luong) as tongluong

FROM NhanVien
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2. C6 tat ca bao nhiéu nhan vién
SELECT count(*) FROM NhanVien

3. Bao nhiéu nhan vién c6 ngudi quan ly
" Select count(*) FROM NhanVien WHERE mangl is not null
" SELECT count(Manql) FROM NhanVien

4. Bao nhiéu phong ban c6 nhan vién truc thubc

SELECT count(distinct phong) FROM NhanVien
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5.8 Cac ham tinh toan va gom
nhom (2)

5.8.2 Gom nhém: ménh dé GROUP BY

* SU dung ham gom nhom trén cic bo trong quan hé.

¢ MOi nhém bd bao gbm tap hop cac b0 cé cling gia tri
trén cac thuQc tinh gom nhém

¢ Ham gom nhém ap dung trén mOi bO dOc 1&p nhau.

* SQL c6 ménh dé GROUP BY dé€ chi ra cac thudc tinh
gom nhém, cac thuOc tinh nay phdi xudt hién trong
ménh dé SELECT
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5. Tinh luong trung binh cUa cac nhan vién

SELECT avg(LUONG) as LUONGTB
FROM NhanVien

6. Tinh luong trung binh cUa cac nhan vién theo tung
phong ban.

SELECT phong, avg(LUONG) as LUONGTB
FROM NhanVien
GROUP BY phong
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5.8 Cac ham tinh toan va gom
nhom (3)

5.8.3 Pi€u ki€n sau gom nhém: ménh dé
HAVING
" Loc két qud theo diéu kién, sau khi dd gom nhém
* Piéu kién & HAVING dugc thuc hién sau khi gom
nhém, cac diéu kién c6 lién quan dén thudc tinh Group

By
* Vi du: tim phong c6 sO lugng nhan vién “N{” trén 5 ngu0i
SELECT phong
FROM NhanVien
WHERE phai = ‘N
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Bai 6: Ngon ng(r tan tu
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N U A W=

NOQi dung

Gi0i thiéu
Cu phap
Cac dinh nghia

Dién gidi clla mOt cong thlic

Quy tac lugng gia cong t
Ng6n ngr tan tU c6 bién -

hUc
anbo

Ng6n ngr tan tU c6 bién -

a mién gia tri
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1. Gi6i thi€u

* Ngbn nglf tan tU 1a ngdn nglt truy van hinh thirc do Codd
dé nghl (1972-1973) dugc Lacroit, Proix va Ullman phat
tri€n, cai dat trong mOt sO ngdn ng(t nhu QBE, ALPHA...

* Pac diém:

" Ngbn ng( phi thu tuc

®» Rt trich cai gi ch( khong phdi rit trich nhu' thé nao

» Kha ning dién dat tuong duong voi dai sO quan hé
* Co hai loai:

= C6bi€nlanbd

" C6biénla mién gia tri
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* 6 o o

2. Cu phap

( ) : bi€u thUrc trong ngodc
Bi€n: dung ch(t thudng & cudi bo ky tu: x,y,zt,s. ..
Hang: ding ch(t thuong & dau bd ky tu: a,b,c, ...
Ham: 1a mOt 4nh xa tU mOt mié€n gid trj vao tap hgp gOm 2
gid tri: ding hodc sai. ThuOng dung ch{ thuOng & gilta bO
ky tu- hoaf....
Tan ti: 1a mOt bi€u thic duoc xay dung dua trén bi€u
thUc logic. Dung ch( in hoa & gilra b0 ky tu' P,Q,R...
Cac phép toan logic: phu dinh (=), kéo theo (0), va (D),
hoac (D).
Cac luong tur: véi moi (0), ton tai ()
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3. Cac dinh nghia (1)

* Pinh nghia 1: Tan tu 1 ngoi
® Tan tU 1 ngdi dugc dinh nghia trén tap X va bién x c6 gia tri
chay trén c4c phan tU cla X.
» V&imoOi gi4 tri cla x, tan tU P(x) 1a mOt ménh dé logic, tlrc 1a
no co gia tri ding (P) hoac sai (S)
" Vidu
® P(x), x 1a bién chay trén X, 1a mOt tan tU
® P(gt), gtlX 1a mOt ménh d€, X = {Nguyen Van A, Tran Thi B}
* Vi tan tU NU'(x) dudc xac dinh: “x la ngudi nl”. Khi d6
® Ménh dé NU'(Nguyen Van A): cho két qud Sai
e NU(Tran Thi B): cho két qua Pung
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3. Cac dinh nghia (2)

* Dinh nghia 2: Tan tU n ngoi
= Tan tU n ng6i dugc dinh nghia trén cac tap X, X, ..., X_va
nbiénx,, x,, ..., x_1ay gia tri trén cc tap X, tuong Ung.
= V&i moOi gié tri a(0X, x.=a.Tan tU n ngdi 1a mOt ménh dé.
» Ky hiéu: P(x,, X,, ..., X)
= Vi du: CHA(x,,x,): “x, 1a CHA cUia x,”
= Chu y:
 Cac X, khong nhat thié€t phai 14 rOi nhau
e V@i x=a, P(x, X,, ..., a, ..., X ) 1a tn tU n-1 ngdi
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3. Cac dinh nghia (3)

* Pinh nghia 3: Tw
= TUr1a mOt hang hay 1a mOt bién
= Néuf(t,t, ..., t)la ham n ngdi thi f 1a mOt tU
* Pinh nghia 4: Cong thirc
= Cong thUc nguyén t0: P(t,, t,, ..., t), t. 1a cac tUr
= NéuF,, F, 1a cac cong thlc thi cac bi€u thifc sau ciing 14 cac
cong thie:  F,[F,, F,[F, F=>F, -F,
= Néu F, 1a mbt cong thic thi O:F,, Ox:F, ciing 1a c4c cong thlc
= NéuF, 13 cong thitc thi (F,) cling 1a mOt cong thlic
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3. Cac dinh nghia (4)

* Dinh nghia 4:
" Cong thlrc déng la cong thlrc néu moi bién déu c6 kém
v@i lugng tu. (khang dinh B, S)
= Cong thlrc md 1a cong thirc tOn tai 1 bi€n khong kém
lugng tu. (tim kiém thong tin)
* Vidu:
» C,:Oxt0y(P(x,y,a)0 Oz(Q(y,z,t)[R(x,t)) la cong thirc
déng vi cac bién x,y,z,t déu c6 kém luong tur 0,0
= C,:Ox Ot (P(x,y,)0 Oz(Q(y,z,t)R(x,t)) 1a cong thlrc mG
vi bién y khong c6 luong tu [,
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4. Dién gidi cUa mOt cong
thUc

GOm 4 phan:

* Mién gi4 tri cUa cac bién cla cong thlc (ky
hidu 1 tap M)

* SO dung cac hang, cac tan tU (¥ nghia tan
tlr, xac dinh dugc quan hé n ngoi)

* Y nghia cla cong thic

® Xac dinh 1 quan hé n ngoi trén tap M»
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5. Quy tac lugng gia cong thirc

¢ LuQng gia tan tu: xét tan tU bac n: P(x,,X,,...X ) va lién
két v&i quan hé R, n ngoi.
P(a,a,,...,a ): b < (a,a,...,a ) R
P(a,,a,...,a): S < (a,,a,...,a ) LIR
* C4c phép toan [L,0 dung bang chan tri

¢ Lu‘dng tur [: goix la bién. Cong thUc Ox F(x) 1a ding
khi ¢6 it nhat mOt a[IM/F(a,):D

M={a,a,,...,a } = [F(a), a,[LIM
* Luogng tU [: x 1a bién, Ox F(x): B v6i U a[IM/F(a,):D
M={a,,a,,...,&hsaHE} DM hoc CNTT165




6. Ngon ng(r tan tUr c6 bi€én 1a n b

6.1 Qui tac

6.2 Dinh nghia

6.3 Cong thUc an toan

6.4 Bi€u dién cac phép toan
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6.1 Quy tac (1)

Bién la 1 b0 cla quan hé
TU: hang, bién hodc bi€u thlrc cé dang s[C], s:
bién, C: tap cac thuOc tinh cla quan hé dugc
g0i 1a tU chiéu.
Cong thuc:
Rs (R 1a quan hé, s 1a bi€n) dugc goi la ti. Mién gia
tri s€ dinh nghia mi€n bién thién cUa s.
t,0a,t0t & day t,t, 1a cdc tU chiu, con a 1a mot
hang, B 1a toan tU so sanh dugc goi 1a cong thirc
nguyén to
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6.1 Quy tac (2)

MOt céng thUc nguyén t6 1a mOt cong thUc

F, va F, la cong thuc: F,[F,, F,[F,, F,OF,,

-F, 1a cong thUc

. Fla cong thlc, s 1a bién OsF, OsF 1a cong
thUc

F 1a cong thuc, (F) 1a cong thUc
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6.2 PBinh nghia

* MOt cau hoi trong ngon ng(r tan tUr c6 bién
1a n bO dudc biéu dién nhu sau: {s | F}.
Trong d6 s 1a bién n b0, F 1a mOt cong thiic
chi c6 mOt bién tu do 13 s.

* Vi du: BIENGIOI(nuoc,tinhtp). Phep toan
quan hé BIENGIOI[nuoc] dugc chuyén
thanh cau hoi trong ngbn ng(r tan tUr c6 bién
la bO: {s[nuoc] BIENGIOI s}
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6.3 Cong thUc an toan

F 1a cong thtrc an toan: néu no thod man 3 diéu kién sau:
i) Né€u slabo nthda: F(s) 1a ding thi moi thanh phan cla s
1a phan t& ca DOM(F):

(F:Ding) — sLIDOM (F)

ii) F’1a cong thUc con cUa F:
BF'S,F'S:Bling — SLIDOM (F")

i) OsF',F':Diing - sODOM (F')
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6.4 Bi€u dién cac phép toan

(1)

* 1. Phép hoi
= Q,,Q, 14 cic quan hé n chi€u
= F,F,lacéac cong thlc Ung vGi Q,, Q,
= Cong thUc cla Q= Q,01Q,
" F=F[F,
* 2. Phép tru
= Q,,Q, 1a cac quan hé n chiéu
» F,F,lacac cong thUc Ung v4i Q,, Q,
= Cong thrc cla Q= Q,-Q,

" F=F,9F,0  Khoa HTTT-Pai hoc CNTT171



6.4 Bi€u dién cac phép toan

(2)

¢ 3. Phép tich
" Q(Xp-5Xp)y QY- --5Y0)
» F, F,1a cac cong thUc Ung vGi Q,, Q,
= Cong thUrc cla Q= Q,x Q,
F:S(X;5eeesX 5 ViseresY,)
F.=(0v) (O p) (F,, OF,, 0
s,=v, LL..s =v_[k__=p, LL..s_. =p)
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6.4 Bi€u dién cac phép toan

(3)

* 4. Phép chiéu
= Q,(X,,...,X.), F, 1a cac cong thuc Ung vGi Q,
= Cong thirc cla Q= Q, [x,, X.,...,X,]
F=(Uv) (F,, L5,=v, 4,=v,, Ll.. s,=v,)
¢ 5. Phép chon
= Q, 1a quan hé n chiéuy, F, 1a cong thirc Ung véi Q,
= Cong thlrc Q=Q:diéu kién PK  (PK:x,6x, hodc x,0a)
F=F,[k0s hoac F [k0a (1<i,j< n,i#])
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7. Ngon ng(r tan tU c6 bién 1a mién gi4
tri

7.1 Quy tac

7.2 Bi€u dién cau hoi

7.3 Cong thUc an toan

7.4 Bi€u dién cac phép toan
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7.1 Quy tac

TU: 1a hang hodc bién
Co6ng thUc nguyén tO
= Q(t,t,,...,t ): t.1a cac tU, Q la quan hé
= t0¢,40a vOitlatl, alaméthang, 6 1a phép todn
MOt céng thirc nguyén t6 1a mOt cong thirc
F, vaF, la cong thuc: F,[F,, F,[F,, F,0F,, -=F, la cong
thUc
F 1a cong thUc, t:bién tu do, UsF,sF ciing cong
thUc
F 1a cong thUgndi)Haeprsatiide cNTT175




7.2 Biéu dién cau hoi

1(X,X0.. X ) | F(X,,X,,...,X )}

* x.1a cdc bién tu do cla F

* Q= {(X,X,y...,x ) | F(X,,X,,...,X )} NéN (X,,X,,
..,x)UQ O F(x,,X,,...,x ):DPung
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7.3 Cong thUc an toan

F 1a cong thtrc an toan: néu no thod man 3 diéu kién sau:
i) Né€u slabo nthda: F(s) 1a ding thi moi thanh phan cla s
1a phan t& ca DOM(F):

(F(xl,...,xn):BLing) — xl.DDOM(F) Ji=1,...,n
ii) F’1a cong thUc con cUa F:
[ XF":Pung — xL IDOM (F")
iii) OxF"Pung — [XLIDOM (F")
(F(xl,...,xn):BLing) — Dxl.DDOM(F) Ji=1...,n
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7.4 Bi€u dién cac phép toan

(1)

* 1. Phép hoi
= Q,,Q, 14 cic quan hé n chi€u
= F,F,lacéac cong thlc Ung vGi Q,, Q,
= Cong thUc cla Q= Q,01Q,
= F=F,[F,
* 2. Phép tru
= Q,,Q, 1a cac quan hé n chiéu
» F,F,lacac cong thUc Ung v4i Q,, Q,
= Cong thrc cla Q= Q,-Q,

" F=F,5F,  Khoa HTTT-Pai hoc CNTT178



7.4 Bi€u dién cac phép toan

(2)

¢ 3. Phép tich
" Q(Xp-5Xp)y QY- --5Y0)
= |, F, la cac cong thUrc Ung vGi Q,, Q,
= Cong thUrc cla Q= Q,x Q,

F(Xj5. X, Vis---5Y,) =F.(X;5 . X )F(v,,...,Y,)
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7.4 Bi€u dién cac phép toan

(3)

* 4. Phép chiéu
" Q,(X...,X), F,(X,,...,x ) 1a cac cong thUc Ung vbi Q,
= Cong thirc cla Q= Q, [X, Xopy...,X,,]
F, (%30 X -%,0= (C%)(0%,). (05, )E (X, .. X,)
trong do (X;;, X« - X ) (X;15 Xipse - 05X ) =(Xp5 X550 005X,
¢ 5. Phép chon
" Q,(X...,X), F,(X,,...,x ) la cac cong thiUc Ung vdi Q,
= Cong thlrc Q=Q:diéu kién PK  (PK:x,6x, hodc x,0a)
F (x...,x) = F(x,...,x,) [k;6x hoac
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Bai 7: Rang bulc toan ven
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W

NOi dung chinh

GiOi thiéu rang buOc toan ven (RBTV)
Céc dac trung cua mOt RBTV

Phan loai RBTV

Bang tam anh hudng tOng hop
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1. Gi6i thi€u

* Rang buOc toan ven 1a cic quy dinh, diéu kién tUr
Ung dung thuc té, cac di€u ki€én nay la bat bién.

(Vi thé phdi luén ddm bdo co s& dit liéu thod

rang buOc toan ven sau mOi thao tac 1am thay doi
tinh trang cUa cO sG d{ liéu.
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2. Cac dac trung cUa moOt
RBTV

2.1 NOi dung
2.2 BOi cdnh
2.3 Bang tam anh hudéng
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2.1 NOi dung

* Mo ta chat ché y nghia cUa rang bulc toan
ven.

* NOi dung dugc phat biéu bang ngon ngl tu
nhién hodc bang ngon ngu‘ hinh thUc (ngon
ng(r tan tu, dai sO quan hé, ma gia,...)

" Ngon ng(r tU nhién: dé hi€u nhung khong chat
ché, logic.
" Ngon ng(r hinh thUc: chat ché, ¢6 dong
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2.2 BOi cdnh

* La tap cac quan hé khi thao tac trén nhing
quan hé do c6 kha nang lam cho rang buOc
bl vi pham.

* D6 1a nhiling quan hé c6 thé vi pham rang
buOc toan ven khi thuc hién cac thao tac
thém, xo04, sUa.

Khoa HTTT-Pai hoc CNTT186



2.3 Bang tam anh hudng (1)

¢ Nham xac dinh khi nao ti€én hanh kiém tra
rang bulc toan ven. Thao tac nao thuc hién
c6 thé 1am vi pham rang bulc toan ven.

¢ Pham vi anh hudng cla mOt rang bubc
toan ven dugc biéu dién bang mot bang 2
chiéu goi 1a bdng tdm anh huong.
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2.3 Bang tam anh hudng (2)

MOt sO quy dinh

¢ Nhirng thuOc tinh khoa (nhing thuOc tinh nam
trong khoa chinh cUa quan h&) khong dugc phép
sUra gia tri

* Thao tac thém va xoa xét trén mOt bO cUa quan hé.

Thao tac sUa xét sUa tung thuOc tinh trén b cla

quan hé

* Trudc khi xét thao tac thuc hién c6 thé 1am vi
pham rang buOc hay khong thi CSDL phai thoa
rang buQc toan ven trudc.

Khoa HTTT-DPai hoc CNTT188




2.3 Bang tam anh hudng (3)

* Bang tam anh hudng clla mOt rang budc

Rang bubc | Thém X6a SUa
Ri

Quan hé 1

Quan hé n

+ :thuc hién thao tac c6 th€ 1am vi pham RBTV
- : thuc hién thao tac khong th€ 1am vi pham RBTV
+(A) : c6 thé€ 1am vi pham RBTV khi sUra trén thuOc tinh A
—® : khong vi pham RBTV do thao tac khong thuc hi€n dugc
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3. Phan loai

3.1 RBTV c6 b0i cénh trén 1 quan hé
3.2 RBTV c6 b0i canh trén nhiéu quan hé
3.3 Phu thu®c ham (functional dependency)
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3.1 RBTV c6 bOi cdnh 1 quan hé

.1.1 RBTV mién gia tri.
.1.2 RBTV lién thuOc tinh
.1.3 RBTV lién b0
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Lugc d6 CSDL qudn 1y gido
VU

HOCVIEN (MAHV, HO, TEN, NGSINH, GIOITINH, NOISINH, MALOP)
LOP (MALOP, TENLOP, TRGLOP, SISO, MAGVCN)

KHOA (MAKHOA, TENKHOA, NGTLAP, TRGKHOA)

MONHOC (MAMH, TENMH, TCLT, TCTH, MAKHOA)

DIEUKIEN (MAMH, MAMH TRUOC)

GIAOVIEN(MAGV,HOTEN,HOCVI,HOCHAM,GIOITINH,NGSINH,NGVL,
HESO, MUCLUONG, MAKHOA)

GIANGDAY(MALOP.MAMH,MAGV,HOCKY, NAM,TUNGAY,DENNGAY)
KETQUATHI (MAHV, MAMH, LANTHI, NGTHI, DIEM, KQUA)
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3.1.1 Rang buc mién gia tri

* La tap gid tri ma mOt thulc tinh c6 thé nhan.
* R1: Gi6i tinh cUa hoc vién chi 1a Nam hoac NI
" NOi dung:
(Jhv [0 HOCVIEN: hv.Gioitinh [J {‘Nam’,”NU”}
" BOi canh: quan hé HOCVIEN
* Bdng tam anh hudng:

R1 Thém | X6a SUra
HOCVIEN| + | - |+(Gioitinh)
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3.1.2 Rang buOc lién thulc tinh

* Larang bulc gilta cac thubc tinh v6i nhau trén 1
bd cUa quan hé
* R2:Ngay bat dau (TUNGAY) gidng day mOt mén hoc cho mot
16p 1udn nhé hon ngay két thic (DENNGAY)
" NOi dung:
Ogd O GIANGDAY: gd. TUNGAY < gd. DENNGAY
* BOicanh: GIANGDAY
* Bdng tam anh hudng:

R?2 Thém | Xoa SUra
GIANGDAY | + - | +(Tungay, Denngay)
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3.1.3 Rang buOc lién bo (1)

* Larang buQc gilla cac bO trén cing mOt quan hé (c6 thé
lien quan dén nhiéu thuOc tinh).

¢ R3: Tat ca cac hoc vién phai c6 ma sO phan biét v&i nhau
" NOi dung:
[Jh,,h,00 HOCVIEN: N€u h,# h, thi h,.Mahv# h,.Mahv
* BOi canh: quan hé HOCVIEN
* Bdng tam anh hudng:

R3 Thém | X6a | SUa
HOCVIEN + - _(™
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3.1.3 Rang buOc lién bO (2)

* R4: Cac gido vién c6 cung hoc vi, cling hé sO luong thi
mUrc luong sé€ bang nhau

" NOi dung:
[gv,,gv,L1 GIAOVIEN:
Néu (gv,.Hocvi=gv,.Hocvi)[{gv,.Heso=gv,.Heso) thi

gv.Mucluong=gv.Mucluong

" BOi canh: quan hé GIAOVIEN
* Béng tam anh hudng:

R4 Thém | X6a SUra
GIAOVIEN | + - | +(Hocvi, Heso, Mucluong)
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3.2 RBTV c6 boi canh nhiéu quan

hé

3.2.1 RBTV tham chiéu (khod ngoai, phu
thuOc tOn tai)

3.2.2 RBTV lién thuOc tinh
3.2.3 RBTV do thubc tinh tong hop

3.2.4 RBTV do chu trinh trong lugc do
biéu dién quan hé
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3.2.1 Rang buOc tham chiéu

(1)

* La rang buQc quy dinh gia tri thuOc tinh
trong mOt bO clla quan hé R (tap thulc tinh
nay goi 13 khoa ngoai), phai phu thubc vao
sUr tOn tai cUa mOt bQ trong quan hé S (tap

thuOc tinh nay 1a khoa chinh trong quan hé
S).

¢ RBTV tham chi€u con gOi la rang bubc phu
thuOc tOn tai hay rang budc khéa ngoai
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3.2.1 Rang buOc tham chiéu

(2)

* R5: Hoc vién thi mOt mon hoc nao d6 thi mén hoc dé
phai c6 trong danh sdch cdc modn hoc
" NOi dung:
¢ [k 0 KETQUATHI, [Um 0 MONHOC: k.Mamh = m.Mamh
® Hodc: KETQUATHI[Mamh] 0 MONHOC[Mamh]

* BOi canh: quan hé KETQUATHI, MONHOC
* Bdng tam anh hudng:

R5 Thém | X6a SU’a
KETQUATHI| + | - | -(%
MONHOC A R e
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3.2.2 Rang buOQc lién thuOc tinh

(1)

* Larang bubc gilra cac thuOc tinh trén nhing quan hé
khac nhau
* R6: Ngay gido vién giang day mOt mon hoc phai 16n hon hoac
bang ngay gido vién do vao lam.
" NOi dung: Ogd 0 GIANGDAY

Néu Ogv [0 GIAOVIEN: gd.Magv = gv.Magyv thi
gv.NGVL < gd. TUNGAY

* BOi cdnh: GIANGDAY, GIAOVIEN

* Bdngtam anh huéng: R6 Thém | Xoa SUa
GIANGDAY + | - | +(Tungay)
GIAOVIEN i - | +Naw)
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3.2.2 Rang buOQc lién thuOc tinh

(2)

* R7: Ngdy thi mOt mon hoc phai 16n hon ngay két thic hoc
mon hoc do.
" NOi dung:
[lkg U KETQUATHI
Néu Ogd OGIANGDAY, [hv OHOCVIEN:
(gd.Malop=hv.Malop)L(kg.Mamh=gd.Mambh) thi
gd.Denngay < kq.Ngthi

* BOi canh: GIANGDAY, HOCVIEN, KETQUATHI
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3.2.2 Rang buOQc lién thuOc tinh

(3)

" Bdng tam anh hudng:

R7 Thém | Xoa SUa
HOCVIEN - - +(Malop)
GIANGDAY 3 3 +(Denngay)
KETQUATHI + - +(Ngthi)
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3.2.3 RBTV do thuOc tinh tOng hop (1)

* Larang buOc gilra cac thuQc tinh, cac b trén nhiing

quan he khac nhau.

* ThuOc tinh tOng hop 1a thudc tinh dugc tinh todn tU

gi4 tri cUa cac thuOc tinh khéc, cac bd khéc.

* Vidu: SANPHAM(Masp,Tensp, Nuocsx, Gia)
KHACHHANG(Makh, Hoten, Doanhso)
HOADON(Sohd, Nghd,Makh, Trigia)
CTHD(Sohd,Masp,Soluong,Gia)

" Trj gid clla mOt hoa don bang tOng thanh tién cla cac chi ti€t
thuOc hoa don dé
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3.2.3 RBTV do thuOc tinh tOng hop (2)

* Doanh sO clla mOt khach hang bang tOng tri gia
cac hoa don ma khach hang do da mua

" NOi dung:
[lkh 0 KHACHHANG,
kh.Doanhso = Z(hd [ HOADON: hd.Makhzkh.Makh)(hd'Trigia)

* BOi canh: KHACHHANG, HOADON
* Bdng tam anh hudng:

Thém | Xba SUa
KHACHHANG + - | +(Doanhso)

HOADON + | + | +(Makh)
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3.2.3 RBTV do thuOc tinh tong hop (3)

* R8: SisO cla mOt 16p 1a sO lugng hoc vién thudc 16p doé
" NOi dung:
[1]1 00 LOP,
I.Siso = Count(hv [ HOCVIEN: hy.Malop = lp.Malop)(*)
* BOi canh: quan hé LOP, HOCVIEN
" Bdng tam anh hudng:

R8 Thém | X6a SU’ra
LOP + - +(Siso)
HOCVIEN + + | +(Malop)
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3.2.4 Do hién dién cUa chu trinh (1)

Bi€u dién lugc do quan hé dudi dang do thi:
" Quan hé dugc bi€u dién bang nit tron rong to
" ThuOc tinh dugc bi€u dién bang nit tron dac nhd
" Tat cd cac nut déu dugc chi rd béng tén cUa quan
hé hoac thulc tinh. Thulc tinh thuOc mOt quan hé

duoc bi€u dién bdi mOt cung noi gilta niit tron to
va nut tron nho

= Néu do thi bi€u dién xuat hién mOt dudng khép
kin

=> ]UuQc d6 CSDL c6 su' hién dién cUa chu trinh.
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3.2.4 Do hién dién cUa chu trinh (2)

Magv o

O Malop
) </x
Suonm v

O 7 © Mamh
Hoten Y
Hocvi Tenmh
o MONHOC
Makhoa o

O TcLT
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3.2.4 Do hién di€én cuUa chu trinh (3)

¢ X = GIANGDAY[Magv, Mamh]
Makhoa

* Y = (GIAOVIEN P4 MONHOC) [Magv,Mamh]
* Y nghia:
" X: gido vién va nhUng mo6n hoc da dugc phan cong cho
gido vién d6 giang day
" Y: gido vién va nh{ng mon hoc thuc khoa gido vién dé
phu trach

* MOi quan hé gilra X va Y trong cac rang buOc sau:
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3.2.4 Do hién dién cUa chu trinh (4)

* Rang buOc 1: gido vién chi dugc phan cong
giang day nhUng mon thudc khoa gido vién
do phu trach XY

* Rang buOc 2: gido vién phai dugc phan
cong giang day tat ca nhlng mon thudc
khoa giao vien do phu trach X=Y

* Rang budc 3: c6 thé phan cdng gido vién
giang day bat ky mén hocnao X # Y
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3.2.4 Do hién dién cUa chu trinh (4)

* R9: gido vién chi dugc phan cong giang day
nh{ng mo6n thuOc khoa gido vién dé phu trach
XOY

R9 Thém | Xo6a SUta
MONHOC - - | +(Makhoa)
GIAOVIEN - - | +(Makhoa)
GIANGDAY + - | +(Magv)
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3.3 Phu thuQc ham (1)

* Cho quan hé Q(A, B, C). Phu thuGc ham A xac
dinh B. Ky hiéu A - B néu:
q,,9,0Q: Néu q,.A=q,.A thi q,.B=q,.B
* A - B dudc goi la phu thuéc ham hién nhién néu
BUA
* A - B dudgc goi la phu thudc ham nguyén té néu
-[JA’A, A’~2Asaocho A’ > B
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3.3 Phu thuQc ham (2)

* MOi quan hé déu c6 it nhat mot phu thudc ham
* Rang bubc khoé ciing 1a mOt phu thudc ham
Mamh - Tenmbh, Tclt, Tcth, Makhoa
* R4: Cac gido vién c6 cung hoc vi, cing hé sb
luong thi mUc luong sé bang nhau. Rang bulc
ndy c6 th€ bi€u dién bang phu thudc ham nhu
sau:

Hocvi,Heso — Mucluong
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4. Bang tam anh hudng tong hop (1)

* Bang tam anh hudng t6ng hop cla m rang budc trén n
quan hé bbi canh

QH, QH, QH,
T XS |T |X|S |...|T|X]|S
R1
R2
Rm

Khoa HTTT-Pai hoc CNTT213



4. Bang tam anh hudng tong hop (2)

HOCVIEN

GIAOVIEN

LOP

MONHOC

GIANGDAY

KETQUA

THI

T

X

S

T

X

S

T

X

S

T

X

S

R1

R2

R3

R4

R5

R6

R7

R8

+

+

R9

+

+

+
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Bai 8: TOi uu hda cau hoi
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NOQi dung

GiOi thi€u
Cac nguyén tac tOng quat d€ tOi Uu hoéa cau hodi
2.1 Bi€u thUc tuong duong
2.1.1 Dinh nghia
2.1.2 Tinh chat cUa phép két va phép tich
2.2 Nguyén tac tOng quat
2.3 Cac phép bién dobi tuong duong
MOt sO kY thudt tOi Uu héa cau hdi bang DPSQH
3.1 KY thuat (ddy phép chon, phép chi€u, hoan vi ...)
3.2 Thuat gidi tOi Uu hoa cau hdi trong .
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1. Gidi thiéu (1)

* Muc dich:
" Gidm thGi gian xU 1y cau hodi, gidm khoi lugng
d(r liéu trung gian.
» K&t hop gilra cac phép tich, phép két vi phép
chon v&i phép chiéu.
* Vidu:
+((Q1 > @2) A= CIO)[C]
+((Q,: A=a,) > <Q,)IC]
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1. Gidi thiéu (2)

Q Q
| T
E AGB
R R S
QZRZD AEB
Q=R > <s
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1. GiOi thi€u (3)

F % A=a, E Q,
Q

Q, Q
(Q P><Q,): A=aq,)IC] ((Q,:A=a,) > <Q,)IC]
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2.1 Tinh tuUOng duong (1)

¢ 2.1.1 Pinh nghia: hai bi€u thic A, B 1a tuong
duong néu c6 cing mOt tinh trang CSDL thi déu
cho mOt két qua.
+ 2.1.2 Tinh chat cUa phép két va phép tich
= Phép két
® Giaohoan Q) *Q, =Q, x<Q,
® K&t hop Q, X(Q, *Q;) =(Q, XQ,) *Q,
" Phép tich B B
® Giao hoan: Cgklll> @szz Q,> < el o
e Kéthon: Q50 =@ B0, 0,
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2.1 Tinh tuUOng duong (2)

2.1.3 Cac phép bién d6i tuong duong

1. Q(AB)><Q,(B,C) =(Q, *Q, : Q[B]=Q,[B])

2.
3.

4,

B6D
Ql(As B)D@z (C, D) = (Ql XQ2 BHD)
QNnQ,=~(-Q)U(=Q,))
2Q(X e, X)) E(QLX IXQLX, 1%, X QLX) - Q(X ..., X))

Q, (A, B) n Q,(A,B) = Q,[BI - ((Q[BI*Q,[A]-Q, (A, B))[B]
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2.2 Nguyén tac tOng quat

. Thuc hién phép chi€u, phép chon cang s6m cang
tot

. Gom céc phép chon va chi€u cing quan hé dé thuc
hién cung lic

. Bién phép tich thanh phép két tu nhién hay theta
két

. Tim cac bi€u thUc con chung trong mOt bi€u thirc

. Tién xU 1y cac quan hé: 1ap chi muc
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3.1 Cac kY thuat t6i uu (1)

Day cac phep chOn

Day céac phép chi€u

Hoan vi gi(ta phép chi€u va phép chon

Hoan vi gitra phép chon va phép tich

Hoan vi gilra phép hOp va phép chon

Hoan vi gi(ra phép chon va phép tru
D
D

Hoan vi gitta phép chi€u va phép hoi

Hoan vi gilra |

hép chi€u va phép tich
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3.1 Cac kY thuat t6i uu (2)

1. Day cac phep chon
(((Q:dkl):dk2)...:dkn) =Q: dkl

2. Day phép chiéu

(QIYDIZ1=QlZ], Z

(QLA,C,DNIAD] = Q[AD]

dk2
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3.1 Cac kY thuat t6i uu (3)

3. Hoan vi gilra phép chi€u va phép chon
" Néu X 0Y
(Q:dk(X)IY]=(QLY]):dk(X)

= Néuy X LY
(Q:dk(X))IYI=(QLX LY]):dk(X)
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3.1 Cac ky thuat toi uu (4)

4. Hoan vi gitra phép chon va phép tich:
* Piéu kién dk x4c lap trén cac thuOc tinh cla X
(Qi(X)) 1 dk(X) >Q,(Y) =(Q(X)>Q,(Y)): dk
" Néu dk =dkiOdk2 , dk1 xac lap trén cac thubc
tinh cUa X, dk2 xac lap trén cac thubc tinh cUa

(Q (X)*Q, (1)) : dk1(X) Odk2(Y) =((Q,(X) : dk1) X(Q,(Y) : dk2)

» Néu dk1 x4c lap trén cac thulc tinh cla X va

dk2 xdolap sénric da@o dakeckaix) sy
((Q,(X) :dk1) *(Q,(Y)) : dk2(X LIY))
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3.1 Cac kY thuat t6i uu (5)

5. Hoan vi gitra phép hoOi va phép chon
(Q UQ,):dk =(Q, :dk)U(Q, : dk)
6. Hoan vi gitta phép chon va phép tru
(Q —Q,):dk =(Q, :dk) —(Q, : dk)
7. Hoan vi gilta phép chi€u va phép hoi
(Q 0Q)IZ1=(QIZD) T (Q,IZ])
8. Hoan vi gilta phép chi€u va phép tich

(Q(X)xQ,(MNIZI=(QIY n Z)x(Q,[YNn Z]), ZzOXDOY
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3.2 Thuat toan

* Budc 1: Ap dung cac phép bi€n dbi tuong ducng

* Budc 2: Ap dung (1)

* Budc 3: boi vdi cac phép chon ap dUHg (3), (4), (5), (6)
nham dua phép chon cang sau cang tOt

* BUudc 4: bo6i voi cac phép chiéu 4 ap dUHg (2), (3), (7),
(8) nham dua phép chi€u cang sau cang tOt

* Budc5:
» Tap trung cac phép chon dé ap dung (1)
» Ké&t hop phép tich va phép chon dé chuy€n thanh phép két
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