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KHAI QUAT VE CO SO DU LIEU

1.1. CAC KHAI NIEM CO BAN
1. CO s@ dit liéu (database)

MOt co sO dir liéu (CSDL) la mOt tap hop cdc dir liéu cé lién quan v&i nhau
dugc luu trif trong mdy tinh theo mOt quy dinh nhdt dinh nhdm phuc vu cho
mét muc dich quan ly ndo do.

Vi du: CSDL phuc vu cho viéc qudn 1y cac chuyén bay clla mOt hing hang
khong cung cap cac théng tin v€ sO hiéu chuyén bay, noi xudt phat, noi
dén, s6 chd ngdi, ngay bay cUa tat ca cac chuyén bay trong nim; CSDL
phuc vU cho cong tac quan ly dao tao trong trudng chla cac d{r liéu phan
anh thong tin vé hoc sinh, gido vién, mén hoc, phong hoc,...

2. Hé quan tri co s& dit li€u (DataBase Management System)

Hé qudn tri CSDL (HQTCSDL) la phdn mém cho phép ngudi diing giao
tiép vOi co sd dir liéu, va théng qua dé cung cdp mOt moi trudng thudn 10i
va hiéu qua dé tim kiém va luu trr théng tin cUa co sd dir liéu.

Vi du: Hé quan tri co s& d{t liéu FOXPRO, hé quan tri co s& dr liéu SQL
SERVER,...

Viéc phan biét mOt HQTCSDL v&i cac phan mém khac dugc dua trén
hai dac trung cO ban sau:

- Quan ly dir liéu bén. Pay 1a kha nang luu tr(f cic co sG dr liéu phuc
vU cho muc tiéu khai thac l1au dai.

- Truy c&p cdc khGi luong 16n dir liéu mét cdch hiéu qua. HQTCSDL
cung cap cac thao tac cling nhu phuong phap t6 chlc dit liéu nham gitip
cho nguoi s dung truy cap vao cac d{ liéu trong CSDL moOt cdch nhanh
chéng va thuan 10i.

3. Hé co s& dir liéu

Hé co so dir liéu la mOt hé théng phdn mém nham quan ly co so dir liéu
ctia mOt hé théng thong tin cu thé ndo do.

Nhu vay céc thanh phan bén trong m6t hé co s& d{t li€u gbm cé: chuong
trinh, cO s& d{r li€u, hé quan tri co s& dt liéu, ngudi st dung.

1.2. KHA NANG cUA MOT HE QUAN TRI CO SO DU LIEU

% Quanly co sd dir liéu 1au dai (d{r liéu khong bi mat khi két thuc).
% Quan ly mo6t sO luong 16n dit liéu.



% Cho phép truy cap vao m0i kh6i lugng dit liéu 16n vdi yéu cau xU Iy
nhanh.

% Cung cap it nhat mOt md hinh d liéu, qua d6 ngudi dung c6 thé
quan sat dugc d{r liéu.

< Cung cap mOt ngdn nglt bac cao, qua d6 ngudi ding c6 thé dinh
nghia d(r liéu va x(r ly dr liéu.

1.3. Cac murc trttu tuong héa méd hinh co' s@ dir liéu
Mb hinh d{f li€u la sy hinh thlc héa toan hoc cla dif liéu bao gom hai
phan:
- Ky hiéu mo ta d{r liéu
- Tap hop céc phép toan
M6i mé hinh CSDL c6 ba mUc trlfu tugng:

- MUrc vat ly: MUc thap nhat cla su trUu twgng md ta dr liéu dugc 1uu
tr(t mOt cach thuc sy nhu thé nao. Tai mUc ndy CSDL dugc xem 1a mOt b0
cac tap tin, cac tap tin chi muc hodc cdu tric luu trlt khac goi chung 1a
CSDL vat ly. CSDL vat 1y tOn tai bén trong cac thiét bi luu tr{f phu va
nhi€éu CSDL vat 1y c6 th€ dugc quan ly bdi mdt HQTCSDL.

- Muc khai ni€m: MUc cao hon ti€p theo cla su trltu tu'gng mo ta nhiing
d{r liéu nao dudgc luu trlt trong CSDL va cadc mOi quan hé nao tOn tai gilta
cac dir liéu ndy. CSDL muUc khai niém la su trUu tugng hoa thé gidi thuc
khi né gan lién véi ngudi si dung CSDL. MOt HQTCSDL cung cap mot
ngon ng(r dinh nghia mUc khai niém (DDL-Data Definition Language)
thudng goi 1a mé hinh co sG d{r liéu (database model).

- MUc khung nhin (View ): MUc cao nhat cUa su trUu tugng mo td chi mot
phan cla toan bd CSDL. Mac dau s dung cdu triic don gidn hon muc
logic, mOt s6 phirc tap van con ton tai do kich thudc 16n cla CSDL.Hé
thOng c6 thé cung cap nhi€u khung nhin doi v4i cing m6t CSDL.

Ta c6 thé€ hinh dung cac mUc trlu tugng cla CSDL nhu trong hinh vé
sau day:

NSD 1 (View 1

NSD 2 |View 2}
. CSDL khai ni?m
NSD n (View n




Vi du. Xét mOt mang d(r 1iéu hai chi€u n x m phan t(r.

- Tai mUc quan ni€m ta c6 thé hinh dung mdng nay nhu 1a mOt bang
c6 n dong va m cOt. Mang nay dugc dugc mé ta trong mot vai ngoén ng(r 1ap
trinh C nhU sau:

int A[n][m] ;

O mUc nay ta khong biét dugc dir liéu dugc luu trf nhu thé nao trong
thi€t bi nhd ma chi co thé biét rang phan t& & dong i cOt j 1a Afil[j].

- MUc vat Iy clla mang chinh 1a mang dugc luu trt trong thiét bi nhé.
- MUc khung nhin: TU mUc trlfu tuong G trén ta c6 th€ mo ta cac khung nhin
cUa mang. Chang han, cho biét tOng tat cd cac gid tri trén dong i.

f@) ="y ALl
=
1.4. Lugc do va th€ hién

PE xay dung cac CSDL ching ta phdi hoach dinh cho cac d{r liéu trong
CSDL moOt qui cach luu trlf. Qui cach nay nay dudc hinh thUc hod nhu 1a
khung cho moi d{r liéu trong CSDL, goi 1a Iugc d6 CSDL.

Vi du: D€ t6 chlfc CSDL vé cac nhan vién trong mOt cd quan chiing ta tao
trudc lugc do NHANVIEN(HOTEN,NAMSINH ,DIACHI, SODT) dé luu
tr(t cac d{r liéu bao gbm: ho tén, nim sinh, dia chi, sO dién thoai cla cac
nhan vién.

NOi dung hién thOi cUa cdc dit liéu trén lUgc dO goi la mét th€ hién
cUa lugc dd. Chang han, vGi lugc do trén thi bang sau day 1a mOt thé hién:

Nguyén Van Anh 1957 | Phii vang 3837756
Hoang Thi Lan 1958 | 14.Lé Loi, Hué 3825424
Huynh Dung 1958 | 315 Chi Ling, Hué 3545245
Tran Quang 1956 | 12 Pbng Pa, Hué 3822789
Phan Thanh Binh 1960 | 32 Chi Lang, Hué 3345053

Nhu vay mOt lugc do c6 thé c6 nhi€u thé hién khac nhau.
1.5. Cac ngon nglr CSDL
Trong cac ngdn nglr chuong trinh thi cic chi thi mé td va cac chi thi

thuc hién 1a hai b6 phan clla m&t ngdén ng(t. Trong cac HQTCSDL hai chlc
nang mo td va tinh toan néi chung dugc chia thanh hai ngén ng(t khac nhau.

Cac ngon nglr dinh nghia dir liéu ( DDL)



Ngon ng(r dinh nghia d{r liéu DDL (Data Definition Language) khong
phdi 1a ngén ng(r thU tuc ma chi 1a md td céac loai d6i tuong va quan hé
gilta cac d6i tuong.

Chang han, cic chuyén bay clla mOt hing hang khong c6 thé dugc luu

tr(t trong mOt CSDL dugc dinh nghia nhu sau:
CREATE TABLE CHUYEN-BAY

(SO:INT, NG: CHAR(6),CH:INT, TU : CHAR (3),DEN : CHAR (3) );
trong d6 SO 1a s6 hiéu chuyén bay, dugc mé td 1a mot sO nguyén; NG la
ngdy thang thuc hién chuyén bay, dugc mé ta 1a mOt chudi 6 ky ty; CH la
s& ch® ngbi chua dugc dat trén chuyén bay, dugc mo td 1a moOt sO nguyen;
TU, DEN la ky hi€u noi xudt phat va noi dén, moi dia diém duogc viét tat
bdi 3 ky tu.
Cac ngon nglt xtr ly dir liéu

Cac hé QTCSDL doi hoi phai c6 ngdn ng(r d€ xUr 1y cac phép toan trén
CSDL goi 1a DML (Data Manipulation Language) hodc ngdén ng(t truy van
(Query Language).

Chang han, xét cic yéu cau xU Iy dudi day trén ngbn nglt SQL d6i
v0i co sG dir liéu CHUYEN-BAY.

- Gidm 4 ch0 ng0i trén chuyén bay 123 ngdy 31 thang 8 c6 thé viét:
UPDATE CHUYEN-BAY
SET CH=CH-4
WHERE SO =123 AND NG = “AUG 31 ¢;

- Thém vao chuyén bay 147 c6 72 ch ngbi tUr Ha ndi (HAN) dén Hué
(HUD).

INSERT INTO CHUYEN-BAY
VALUES (147, ‘AUG 21°, 72, ‘HAN*, ‘HUI" );

- Tim lai t&r CSDL s6 ch0 ng0i con trong trén chuyén bay 148 ngay 24
thang 7.

SELECT CH
FROM CHUYEN-BAY
WHERE SO= 148 AND NG = ‘JULY 24°;
- Tim 1ai tat cd cac chuyén bay tU Ha n0i dén Hué ngay 20 thang 8.
SELECT SO
FROM CHUYEN-BAY



WHERE NG = ‘AUG 20°
TU = ‘HAN‘ AND DEN = ‘HUIS;

Cac ngon ngit chu (Host Language)

Ngoai nhimg phép xUr ly théng thudng san c6 trong cic HQTCSDL
cac chuong trinh Ung dung can phai c6 thém mot sO cong viéc phlc tap
hon. Chang han, m6t chuong trinh dugc s& dung bang mét hiang hang
khong d€ dang ky ch® khong chi can truy tim s cho trong tr CSDL ma con
phdi 1am céc cong viéc phUc tap hon nhu in vé, 1am gidy hen, doi thoai v&i
ngudi st dung,... Nhu vay, cac chuong trinh d€ xUr 1y d{ liéu can duogc
vié€t chung trong mOt ngon ng{t chU - d6 1a ngdén ng(r thudn tié€n cho viéc lap
trinh, chang han C, C++. Ngon nglt chtl dugc si dung cho cac quyét dinh,
hién thj cau hdi, doc cau trd 10i,...

1.6. CAC MO HINH cO sO DU LIEU

MO6i hé quan tri co s& dit liéu cung cdp mOt mé hinh cho co s& dit
liéu va thong qua md hinh d6 ngudi ding c6 thé thdy dugc ban chat cla dr
liéu va mOi quan hé gilta cac dir li€u. C6 cac loai mé hinh co s& d{r liéu
nhu sau:
Mb6 hinh E-R (Entity — Relationship)
M6 hinh mang
M5 hinh phéan cap
Mb hinh quan hé
Mo hinh huéng dbi tugng

1.7. QUY TRINH THIET KE CO SO DU LIEU

Qua trinh thiét k€ mOt cd s& d{r liéu cho mOt hé co s& d{r liéu c6 thé
dugc thuc hién bdi so do sau:
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M6 hinh mUc
khai niém

A

Mo hinh mUc
logic

A

M6 hinh mUtc
vatly

M0 hinh E-R
Mo hinh UML

M6 hinh mang

M5 hinh phéan cap

MO0 hinh quan hé

M0 hinh hudng ddi tugng

Chon hé qudn tri CSDL
dé thuc hién viéc thi€t
ké.



Chuong 2 L )
MO HINH THUC THE- MOI QUAN HE
(Mo hinh E-R)

2.1. GIOI THIEU

Mo hinh E-R dugc dé xudt bdi P. Chen (1976). Pay 1a m6t md hinh
khai niém dua vao viéc nhan thlc thé gidi thuc thong qua tap cac doi
tugng duoc goi 1a cac thuc thé va cac moi quan hé gilta cac dOi tuong nay.

Thuc th€ (entity) 1a m6t vat thé tOn tai va phan biét duoc véi cac vat
th€ khac. Chang han, moi can bd gidng day trong trudng dai hoc 1a mot
thuc thé, moi sinh vién 1a m6t thuc thé, m6i mon hoc 1a mdt thuc thé,...

MOt nhém bao gOm cac thuc thé “tuong tu” nhau tao thanh mot t4p
thuc thé.

Chang han, tap hgp cac sinh vién trong khoa Cong nghé Thong tin la
mOt tap thuc thé, trong d6 moi sinh vién 1a mdt thuc thé&; tdp hop cac mén
hoc cho sinh vién nganh Tin hoc 1a tap thuc thé, trong d6 m6i moén hoc 1a
mOt thuc thé.

DPE x4c dinh mOt tap thuc thé can phai thi€t 1ap mot s6 hitu han cac
tinh chat dac trung cUa tat cd cac thuc thé trong tap thuc thé dé, goi 1a cac
thudc tinh. Lua chon cac tap thuc th€ 1a mOt budc quan trong trong viéc
xay dung s0 d6 vé moi quan hé thuc thé phan 4nh thong tin qudn ly cho
mOt thé gidi thuc nao dé.

M5 hinh E-R thuong dudgc bi€u dién dudi dang so do (so do E — R).

-

B

-

o

- C4c hinh ch{r nhat bi€u dién cac tap thuc thé
8

Trong do:



- Hinh thoi bi€u dién m6i quan hé&, ching dudgc lién két vGi cac tap
thuc thé€ bang cac canh vo huéng hodc c6 hudng.

- Hinh Oval biéu dién thudc tinh, ching dugc lién két véi cac tép
thuc th€ bang cac canh vo hudng.

Trong thuc t€, c6 nhiéu hé thOng thong tin dugc thi€t k& xuat phat tUr
mo hinh E — R.

Dua vao mé hinh E-R, cdc md hinh E-R md r0ng ciing da dugc dé
xudt nham bi€u dién su phong phi va phUc tap cUa thé gidi thuc (md hinh
UML 1a mOt vi du).

2.2. CAC THANH PHAN CO BAN
2.2.1. Tap thuc thé

MOi tap thuc th€ c6 mot tap cac tinh chat ddc trung, mOi tinh chét
dac trung nay dugc dat bdi mOt tén goi la thudc tinh (attribution) cla tap
thuc th€. Thong tin vé moOi thuc thé trong tap thuc thé dugc xac dinh bdi
mOt bd gia tri cac thudc tinh. Ung v6i m6i thudc tinh c6 mot tap cac gia tri
cho thuQc tinh dé goi 1a mién. Lua chon tap cac thudc tinh cho cac tap thuc
th€ 1a mOt budc quan trong trong thi€t k&€ mot so d6 CSDL quan niém.

Mot thudc tinh hay mét tap téi thiéu cdc thulc tinh ma cac gia tri cla
né xac dinh duy nhdt mOt thuc thé€ trong mOt tap thuc th€ goi 1a khoa (key)
cho tap thuc thé dé.

Vi du: D€ qudn 1y tap céc sinh vién trong moOt trudng dai hoc, ngUdi ta cé
th€ st dung tap thuc th€ sinh vién bao gdbm moOt sO cac thudc tinh sau:

MaSV

HoTen

Sinhvien
Lop

NgaySinh

SoThich

Ta c6 mOt thé hién cla tap thuc thé Sinhvien, chang han:
(K25-15, Lé Van Nam, Tin_K30B, 15/12/83, {am nhac, bong da})
Luu ¥ (trong viéc thi€t k& cac tap thuc thé):

- Th nhat, phat hién mot tap thuc th€ bang cach phat hién tap cac
doi tugng ma ta can quan ly (c6 2 phan t0 tré 1én). TU dé xac dinh cac



thong tin can quan 1y cho tap thuc th€é d6 (cac thong tin dé chinh 1a cic
thudc tinh).

- Th(T hai, can c6 thudc tinh khoa cho mdi tap thuc thé.

- Th( ba, khong st dung thuOc tinh ma d{r liéu cla né dugc 1ay tU
thudc tinh cla tap thuc thé khac.

2.2.2. M@i quan hé giita cac tap thuc thé

MOt mOi quan hé trong mé hinh E - R biéu thi quan hé gilta cac thuc
th€ cla cac tap thuc thé.

M6i quan hé R gilfa hai tap thuc thé E; va E, dugc bi€u dién trong
s0 dO E - R nhu sau:

E—<I>—E
1 2

Ta c6 th€ dién td khai niém moi quan hé gilta cac tap thuc thé mot cach
hinh th'fc nhu sau: MOi quan hé R trén cac tap thuc thé E4, E,,..., E, 1a mit
tap con cUa tich Descartes E; x E, x...x E,. Vi vay, mOt th€ hién cla R 1a
mOt bO n thanh phan (ey, e,,..., e,), g0i tat 1a n-bo, trong d6 e; OE; (i = 1..n).
Né&u n-bo (ey,ey,...,e,) 1a mOt thé hién cla R thi ta néi rang e, e,..., e, 6
mOi quan hé R v4i nhau.

Luu y: MOt mOi quan hé phdi tuong Ung v&i mOt ngt nghia xac dinh. Vi
du xét hai tap thuc thé: Sinhvien (tap cac thuc thé€ sinh vién) va LOp (tap
cac thuc thé€ 16p hoc), xét mOi quan hé Hoctai ¢ ng( nghia nhu sau:

(s,)) Hoctai v&i s thuOc Sinhvien, 1 thuéc LGp = sinh vién s hQc tai
16p 1.

SO do bi€u dién moi quan hé bang E - R.

(131 (1’n 7
Sinhvien ) LOp
Luuy:

« Rang budc vé cac badn sd clla mOt mOi quan hé: trén moi cung
nOi gilra hinh ch{t nhat va hinh thoi phai c6 cdp (min, max) dugc goi la ban
s& clla mOi quan hé. Néu min/max 16n hon 1, ta c6 thé viét tat 1a n.

PE x4c dinh m6t mOi quan hé 1a thudc loai nao (1-1, 1-n, hay n-n), ta
can dua vao ban s0. Cu thé€, cho mdi quan hé R nhu sau:

(min , max ) (min,, max.)

10




Rang budc nay chi rarang :
o0 MOi phan ti (thuc thé) cla E; c6 mOi quan hé R vdi it nhat 1a
min; phan tU cla E,, va nhiéu nhat 1a max; phan t{ cla E,.
o Tuong tu, moOi phan t( cla E, c6 mOi quan hé R vdi it nhat 1a
min, phan t& cla E,, va nhi€u nhat 1a max, phan t cla E,.

Khi d6, mOi quan hé R gilra E; va E; 1a mOi quan hé: max, - max,

+ Cac thu@c tinh cla m&t moOi quan hé: mot mOi quan hé ciing c6
th€ c6 cac thuOc tinh cUa riéng né (dac biét 1a cac m6i quan hé n - n). Céc
thubc tinh clla m6t mOi quan hé quy udc rang chi 1a cac thudc tinh don tri.

Trong truGng hop méi quan hé R c6 thudc tinh, n€u R 1a moi quan hé
1-1 thi ta c6 thé chuyén thulc tinh nay thanh thudc tinh clla moOt trong hai
tap thuc thé tham gia, va n€u R 1a mOi quan hé 1-n thi chuyén thulc tinh
nady thanh thuOc tinh cla tap thuc thé tuong Ung v4i phia nhiéu.

2.3. PHAN LOAI MOI QUAN HE

2.3.1. M@i quan hé nhi nguyén.
Day 1a mOi quan hé gi(ra hai tap thuc thé, bao gom:

Quan hé mot - mOt: MOi quan hé R gilta tap thuc thé A va tap thuc thé B
dugc goi 1a mOi quan hé mot-mot (hay 1-1) néu moi thuc thé cla A c6
quan hé R vGi duy nhat mOt thuc thé cla B va ngudc lai mOi thuc thé cla
B c6 quan hé R duy nhat v4i mOt thuc thé cla A.

Néu R 1a m6i quan hé moét - mot gilta A va B thi c6 cac canh dinh huéng tir
hinh thoi nhdn R dén cac hinh ch{r nhat nhdn A va B.

Vi du: Gid sU ching ta dang xét hai tap thuc th€ sau: tap thuc thé KHOA,
bao gbm tat cd cac khoa trong mOt trudng dai hoc nao do va tap thuc thé
TRUONGKHOA, bao gbm tat cd cac truéng khoa trong truOng nay. MOi
quan hé QUANLY gilta c4c tap thuc th€ KHOA va TRUONGKHOA theo
nghia trudng khoa X c6 quan hé QUANLY vdi khoa Y néu X 1a trudng
khoa cUa khoa Y. Rd rang rang m6i quan hé nay 1a mOt-moOt, vi rang moOi
khoa c6 mOt truéng khoa va moOi trudng khoa quan Iy mOt khoa duy nhat.
Ta c6 th€ thdy mOi quan hé ndy mot cach truc quan bdi hinh sau:

11



KHOA QUAN LY TRUONGKHOA

Toéan Nguy€n Vin Nam

Ly Truong Viét Ha

Hoa Ha Huy Khoi

Van < » Nguyén Thanh Trung

SU / \ L& Thi Tam

Quan hé nhi€u - mot: Gid sU R 1a m&i quan hé gilta hai tap thuc thé E,
va E,. Néu moOt thuc thé E, lién két v4i 0 hodc nhiéu thuc thé cla E;, va
mOi thuc thé trong E, lién két v&i nhi€u nhat mot thuc th€ cla tap thuc
thé€ E, thi n6i rang R 123 mOi quan hé nhiéu - mdt tU E,; vao E..

Néu R la mOi quan hé nhiéu - mét tU A vao B thi ta vé mO6t canh dinh
hudng tU hinh thoi nhdn R vao hinh ch(f nhat nhan B va mO0t canh khong
dinh hudng tU hinh thoi nhan R vao hinh ch{t nhat nhan A.

Vi du: Gid si* KHOA 1a tap thuc th€ bao gOm tat cd cac khoa con
NHANVIEN la tap th€ tat ca cac can b0 gidng day trong mot trudng dai
hoc. MOi quan hé LAMVIEC gilta KHOA va NHANVIEN theo nghia “
nhan vién x lam viéc trong khoa Y” 1a quan hé nhi€u - mot tU tap thuc thé
NHANVIEN vao tap thuc th€ KHOA . M0i quan hé nay c6 thé dugc dién
td bai hinh sau:
KHOA LAMVIEC NHANVIEN
Nguyén Ngoc Hoan

TOAN T BuiThiTan

Lé Ty Luc

/ Nguyén Ngoc Lam

iy — Tran Thu Trang
Y «<——  NguyénManh Quan

\ Huynh Ngoc Long

Hoa binh Ngoc Mai
P
4\
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Pau Tudn Ngoc

Quan hé nhi€u - nhi€u: Cho hai tap thuc thé E;, E, va m6i quan hé R
gi(ta chiing. Néu mot thuc th€ cla E; ¢6 quan hé R vdi 0 hodc nhiéu thuc
th€ clla E; va nguogc lai, moi thuc thé cla E, c6 quan hé R vdi 0 hodc
nhiéu thuc th€ cla E, thi ta néi rang R 1a mOi quan hé nhiéu-nhiéu gilta E,
va Ez .

Vi du: Gid s SINHVIEN 1a tap thuc th€ c4c sinh vién can khdo sat trong
mOt truong dai hoc, con NGOAINGU Ia tap thuc thé cic ngoai ng(r ma
cac sinh vién da dugc hoc, thi moi quan hé BIET vd&i nghia “sinh vién x biét
ngoai nglt y” 1a mOt quan hé nhiéu - nhiéu, vi rang mot sinh vién c6 thé
biét nhi€u ngoai ng(t va mbi mOt ngoai nglt c6 th€ duoc biét bdi nhiéu
sinh vién.

NGOAINGU BIET SINHVIEN
. Phan Pinh Diéu
Tieng Nga x "
Nguyén Van Nhan

Tiéng Anh / Lam Coéng Quang
. ) Nguyén Van Chién

Tiéng Phap >< i .
Nguyen Xuan COng

Tiéng Trung

)< Nguyén Thi Thuong

2.3.2. MOi quan hé Is-a (mGi quan hé ké thira).

Cho hai tdp thuc th€ A va B ching ta néi rang A cé6 m&i quan hé I-sa
vGi B, ky hiéu 1 A Isa B, néu moi thuc thé cla A 1a mot thuc thé cla B.

Nhu vay A bao gbm cac thuOc tinh clla B dong thGi thém cac thuQc
tinh khac. Chang han, B 14 tap thuc thé cic nhan vién cUa khoa Céng nghé
Théng tin, A 1a tap thuc thé cac cau thl béng da trong khoa thi A Isa B, vi
rang mOt cau thU trong khoa ciing 1a mOt nhan vién cla khoa. Ngoai nhiing
thudc tinh chung v&i tap thuc th€ A nhu ho tén, tudi, hoc ham, hoc vi, dia
chi B con thém mot s6 thudc tinh khac chdng han nhu vi tri cdu thl sé tham
gia trong san.
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MO0i quan hé “Is-a” 14 truGng hop ddc biét clla mOi quan hé nhij nguyén 1-1.
Ta c6 th€ bi€u dién né trong m6 hinh E-R nhu sau:

E E
@ Ho?
c \'4
' E,
E

Nhan xét: Néu E, Is-a E, thi moi thuc thé thudc E, thi cling thudc E, va moi
thuQc tinh nao c6 trong E, thi cling c6 trong E..

e CHD (5D
_

CsHD
® N

Giaovien
/

SV-TN \ SV-CTN

2.3.3 MOi quan hé phan xa (méi quan hé dé quy).
L.a mOi quan hé gilta cac thuc thé cla cung mOt tap thuc thé.

Biéu dién
E <:R>

Vidu:

Cha(1,1)

Nguoi <@
Con(0,1)

Ng(r nghia: (n;, n) JLaCha < n;1abo cla n..




Luuy:

DPOi vGi mOi quan hé phan xa, chiing ta can xac dinh rd tén vai trod
cho m&i ban s6 c6 trong mOi quan hé nay.

Cac moOi quan hé phdn xa 1-1, 1-n, hodc n-n ciing tuong tu nhu moi
quan hé nhi nguyén 1-1, 1-n, n-n.

Vi du: (M6i quan hé phdn xa 1-1):

Vo(0,1)

Ngudi <®

Chong(0,1)
)
Ng(r nghia: (n;, n;) 0 KetHon < n; hién la chOng cUa n,

Vi du: (MOi quan hé phan xa n-n):

Id Nguoi  (ny, np) Yeu < ni yeyai(o,ny trong thdi gian TG

HT 7 Nguoi < Yeu — TG

NS AiYeu(0,n)
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2.3.4. MOi quan hé da nguyén
La mOi quan hé gilta 3 tap thuc thé trd 1én.

GiaoVien

‘ (0,n)

>Pa<
hk n
Lop MonHoc

(n,n) (n,n)

Ng(r nghia: (g, 1, m) ODay =gido vién g day mon m cho 16p 1 vao hoc ky 1a
hk clUa ndm hoc n.
Luuy:

Rang budc ham clla m&i quan hé da nguyén: Trong moi quan hé
da nguyén, ngoai rang budc v€ bdn s6 con c6 "rang budc ham". Vi du moi
quan hé Day néu trén ¢6 rang budc ham nhu sau:

{Lop, MonHoc} -{GiaoVien}
(doc 1a: Lop va MonHoc xac dinh GiaoVien). Di€u nay c6 nghia rang: néu
bié€t trudc 16p hoc 1 va mén hoc m thi xac dinh t6i da mOt gido vién g cla
mOi quan hé. Khi dé, trén mé hinh E-R sUf dung cung mili tén nhu sau:

GiaoVien

I (0,n)
ol
(n,n)

hk n
Lop MonHoc

(n,n)

16



Chuong 3 )
MO HINH QUAN HE

3.1. QUAN HE - LUOC PO QUAN HE
3.1.1. Quan hé (Relation)

Quan hé 14 m6t bang ma khong co dong nao giéng nhau, moi dong
clUa bang dugc goi 1a b (tuple) va mOi cbt clia bang dugc ky hiéu bang
mOt tén goi la thudc tinh cla quan hé.

Vidu:

L N A o |W
v o O N O

A
a
a
b
b

Nhu vdy, ta c6 thé xem quan hé nhu 1a mot tap cac bo.

Vi du: t=(a,d,b) r

Vi vay, nguoi ta con dinh nghia: quan hé r trén tap thulc tinh A, A,, ..., Ay
r [J Dom(A;) x Dom(A;) x ... x Dom(A.,)

Trong d6, Dom(A)) 1a tap cac gia tri c6 th€ ¢ cla A; (mién tri cla Ay), v4i i

=1,2,..,n

3.1.2. Luoc dd quan hé (Relational Schema)

Lugc d6 quan hé 1a mOt cdp cé th(r tu: R =<U, SC>

Trong do:
U 1a tap h(tu han céc thuOc tinh cla lugc dO quan hé R.
SC 1a tap cac rang budc cla lugc d6 quan hé R.

Vidu: Sinhvien = <U, SC>
U = {MaSV, Hoten, Ngaysinh}
SC: MaSV xéac dinh duy nhat (khoa cUa Sinhvien).

Luu y: (Quan hé r trén lugc dO quan hé R)

Cho lugc d6 quan hé R = <U, SC>, khi d6 quan hé r dugc goi 1a quan
hé trén R néu r ¢6 tap thudce tinh U va théa man cac rang buQc trong SC

Ta xem: R = { r | r ¢6 tap thubc tinh U va thda cic rang budc trong

SC}
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Vai thuat ngir thong dung:

MOt tap cac lugc dd quan hé trong mOt hé thOng thong tin thi duoc
goi 1a mOt mé hinh co ' sé& dir liéu quan hé (c6 thé dugc goi tat 1a mé hinh
quan hé, hay: Iuroc d6 co ' sé dir liéu quan hé).

Tap hop cac quan hé (hién hanh) cla cac lugc d6 quan hé trong mot
mo hinh quan hé thi dugc goi 1a co sO dir liéu quan hé.

3.2. KHOA CUA QUAN HE
Pinh nghia: Cho quan hé r clla lugc do quan hé R vdi tap thulc tinh U =
{A}, Ay, ..., A}, goitatlaluge dO R(A,, Ay, ..., A,).

Tap X O U (X : tap thuOc tinh) dugc goi 1a khod clla quan hé r néu
n6 thda man cd 2 diéu kién:

i) V6i moi bd t r déu co gia tri khac nhau trén X, khi d6 X duogc

g0i 1a siéu khod cUar.

ii) /X’ O X (tap con thuc su clia X): X’ 1 siéu khoa cUar.

Vidu: A B C
T a b C
b b a
C a a
Suy ra: r c6 hai khoa: {A}, {B, C}, viét tat1a A va BC.
Luuy:

« X dugc goi 1a khod cta lugc d6 quan hé R néu X 1a khoa clla moi
quan hé r trén lugc d6 quan hé R.

« Khoa chinh (Primary key) clla mét lugc dé quan hé: Mot lugc do
quan hé c6 thé c6 nhi€u khoéa. Trong sO do, phdi c6 ding mOt khéa
chinh do ngudi thi€t ké ca sG d{t liéu quy udc. Khéa chinh clia mot
lugc d6 quan hé thudng dugc st dung cho viéc tham chi€u dit liéu.
Trong so d6 bi€u dién mOt mo hinh quan hé, d€ biéu dién rang budc
khoa chinh, ta s& dung ky hiéu # & ngay trudc tén cac thudc tinh cUa
khoa chinh

« Khéa ngoai (foreign key) clla mét lugc dé quan hé: Cho 2 lugc
d6 quan hé R; = <U1, SCi>va R, = <U2, SCy>. GOI PK 0U; la khoa
chinh cUa R;. Xét FK OU,. Khi d6, ta goi FK Ia khod ngoai cua Iuoc
d6 quan hé R, tham chiéu dén R, néu co sG d{t 1iéu ludn théa man 2
diéu kién sau:

i. Mién tri cUa FK 1a tring v&i mién tri cla PK.
ii. Gia tri cGla FK hodc 1a NULL hodc phai bang mo0t gia tri hién c6
nao d6 cUa PK.
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Vi du: Hinh v€ sau bi€u dién rang budc khéa ngoai: {HocTai} 1a khéa ngoai
cla lugc dO quan hé SinhVien tham chi€u dén lugc d6 quan hé Lop.

SinhVien Lop
#MaSV » #MaL.op
HoTen TenLop
NgaySinh

HocTai

3.3. CHUYEN POI MO HiNH E-R SANG MO HiNH QUAN HE
Vao: So do E-R
Ra: Tap cac lugc do quan hé (DB).

Quy uéc vé mot so ky hiéu:

= ER: md hinh ER (gid thiét).

= DB: lugc db co s dit liéu quan hé can tao lap.

= Ug: tap tat cd cac thulc tinh clia lugc d6 quan hé R.

= Qg tap tatcd cac thudc tinh don vi cUa tap thuc thé E.

= Qg tap tat cd cac thulc tinh clla mOi quan hé R.

=  PKg: khoa chinh cUa lugc dd quan hé R (Primary Key).

= Kz tap cac thuOc tinh khod cUa tap thuc thé E.

= min(E;R), max(E;R): cac chi sO t6i thiéu & cuc dai cla
bdng sO trén cung noi tap thuc thé F véi mOi quan hé R.

=  FKg: tap tat cd cac khoa ngoai cla lugc do quan hé R.

DPE chi FK 1a m6t khoa ngoai cla lugc dd quan hé R (tlc 1a FK O
FKz) tham chi€u dén khoa chinh cUa quan hé R’ ta s& dung ky hiéu: FK [
PKr. Tén cac thuc tinh c6 trong FK van c6 th€ khac vdi tén cac thudc tinh
c6 trong PKr nhung FK can thda man dOng thoi 2 di€u kién sau:

= Céc thubc tinh trong FK phdi c6 cling mién tri vi cac thudc
tinh tuong Ung trong PKx..

= Gia trj cla FK tai mOt bd t chi c6 thé 1a NULL hodc bang gia
tri PKg tai mOt b0 t’ ndo d6 0 R’.

Cac diéu kién trén cla khod ngoai FK ddac ta mOt rang bulc toan ven
tham chié€u gi(ta hai quan hé R & R’.

Luu y rang, d€ chi rang budc toan ven tham chi€u nay déng thdi tén
cac thuQc tinh c6 trong FK phai tring tén v&i cac thulc tinh tuong Ung co
trong PKg:, ta s€ ky hiéu: FK [0 PKg..

Khi dé, thuat toan chuyén dGi tU mé hinh ER sang mé hinh quan hé
1an luot trdi qua cac budc sau:
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Budc 1: Chuyén doi cac tap thuc thé thanh cac lugc d6 quan hé.

MOi tap thuc thé E dugc chuyé€n thanh lugc d6 quan hé R(E) c6 cung
tén va cung tap thudc tinh. Thudc tinh khoa cla E chuyén thanh khoa chinh
cla R(E).

Luu y: Chuyén dGi thuQc tinh da tri

Néu E c¢6 thuOc tinh da tri A thi trong lugc d0 quan hé, ching ta phai
tao thém lugc d6 quan hé m&i d€ bi€u dién thuOc tinh da trj nay.

Ur@a) = {PKreg), A}

R(A) c6 khod ngoai la PKg tham chi€u dén PKg, cua R(E).
LAy vi du thubc tinh s& thich cla lugc d6 quan hé Sinhvien.

MaSV
SinhVien#Ma SoThich#Ma
Sinhvien oTen SV D SV
HoTen #SoThich
SoThich

Chang han, ta c6 cac quan hé tuong Ung véi dif liéu nhu sau:
SinhVien

MaSV HoTen
1 Lé Van A
2 Lé Van B
3 Lé Van C
SoThich
MaSV SoThich
1 Phim
1 Boéng Pa
1 NOi Tro
2 Phim
2 Boéng Pa

Chuy€n d6i moi quan hé Is — a (m6i quan hé ké& thlra)
DE chuyén dGi mOi quan hé “Is - s” ¢6 hai cach thuc hién.
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Vidu:
Mo hinh ER:

dNguoi
Nguoi HoTen
NgaySinh
DTB /Luong
HB __— SinhVien GiaoVien —_ BienChe

Két qua chuyén doi:
Cach 1: (Khong st dung lugc d quan hé biéu dién 18p cha)

SinhVien
#MaSV
HoTen
NgaySinh
DTB
HB

GiaoVien

#MaGV
HoTen
NgaySinh
Luong
BienChe

Trong d6: MaSV, MaGV chinh la IdNguoi
Cach 2: (B6 sung khoa ngoai cho cac lugc d6 quan hé biéu dién 16p con)

SinhVien Nguoi
#MaSV #IdNguoi
DTB HoTen
HB NgaySinh

A

Budc 2: Chuyén d0i cic mOi quan hé nhj nguyén 1 — 1.

GiaoVien
#MaGV
Luong
BienChe

Phuong phap: BS sung khoa ngoai cho moOt trong hai lugc db quan

(0,1)

hé
Vidu:
Mo hinh ER
MaGV
HT GiaoVien
NS
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Ng(t nghia: (g, 1)(0ChuNhiem <Gido vién g “hién” 13 gido vién chU nhiém
clalépl.
Két qua chuy€n doi

GiaoVien#M Lop#Mal.o
aGV Da— p

HT TenLop

NS L MaGVCN

Budc 3: Chuyén d0i cic mOi quan hé nhj nguyén 1 — n (moOt - nhiéu)
Phuong phap: B0 sung khod ngoai cho 1ugc d6 quan hé tuong Ung
vGi “phia nhiéu”.
Vidu:
Mo hinh E-R

MaSV (1,1) (n, n) MaLop
TenLo
NS P

Két qua chuy€n doi

SinhVien#Ma Lop#MaL.o
SV —> p

HT TenLop

NS

MaL.op —

Budc 4: Chuyén dbi cdc mbi quan hé nhi nguyén n-n (nhi€u — nhiéu)

Phuong phap: Xét mOi quan hé R gilta E, va E, 1a m&i quan hé n-n.
Khi d6, ta can tao thém mot luge d6 quan hé mdi S d€ biu dién moi quan
hé R (dat cung tén v&i mOi quan hé). Trong do, tap thubc tinh dugc xac
dlnh nhU sau: Us = PKR(El) DPKR(EZ) DQ Vél Qla tép thll(,_\)C tinh ija 1'1’161 Jquan
hé.
Céc rang budc:

Khoa chinh: PKs= PKR(El) DPKR(Ez)

Khoa ngoai: S c6 hai khoa ngoai:
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- PKreny cUa S tham chiéu dén R(E)),
- PKge2 cUa S tham chi€u dén R(E,).

Vidu:
Mo hinh E-R
Nam
MaGy (Ln) (1,n) MaMH
HT > GiaoVien 0 MH <
TenMH
NS en

Ng(t nghia: (g, m)(Day ~Gido vién g day mén hoc m bat dau tif nim Nam.

Két qua chuy€n doi:

GiaoVien Day MH
#MaGV < #MaGV » #MaMH
HT #MaMH TenMH
NS Nam

Luuy:

POi v6i mOi quan hé 1-1, 1-n ta ciing c6 thé chuyén d6i tuong tu nhu
viéc chuyén d6i doi v4i mOi quan hé n-n. Viéc chuyén dGi chi khac vé
rang bubc khoa chinh ma théi.

M®Oi quan hé 1-1

MaGy 0.1) (L)

Mal.op
HT GiaoVien Lop <
NS m@ TenLop

GiaoVien ChuNhiem Lop
#MaGV (< #MaGV » #MaLop
HT MaL.op TenLop
NS

Trong truOng hop nay, ta ¢6 th€ chon MaLop 1a khod chinh ciing
duoc.
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M@i quan hé 1-n.

MaSV

(1,1) (n,n) Malop
HT SinhVien Lop |<_
TenLop
NS ﬂ

Két qua chuyén doi:

SinhVien HocTai Lop
#MaSV #MaSV » #MalL.op
HT MaLop TenLop
NS

Budc 5: Chuyén d0i moi quan hé phan xa.

Pugc thuc hién tuong tu nhu viéc chuyén d6i méi quan hé nhi
nguyén 1-1, 1-n, n-n.

Vi du 1 (M0i quan hé phan xa 1-1)

Id_Nguoi Vo(0,1)
. ; Nguoi < KetHo
NS ﬂ Chong(0,1)
Nguoi

#Id_Nguoi

HT

NS

Id_VoChong
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Vi du 2 (M0i quan hé phdn xa 1-n)

Id_Nguoi
HT

NS

>

Con(0,n)

Nguoi

< LaCha

{

Nguoi
#Id_Nguoi

Bo(1,1)

HT
NS
Id_Bo

Vi du 3 (M0i quan hé phan xa n-n)

Id_Nguoi \ YeuAi(0,n)
HT 7 Nguoi < Yeu
NS AiYeu(0,n)
Nguoi Yeu
#Id_Nguoi #Id_YeuAi
HT | #1d AiYeu
NS TG

Budc 6: Chuyén d6i moi quan hé da nguyén.

— TG

Phuong phap: Tuong tu nhu phuong phap chuyén ddi moi quan hé

nhi nguyén n-n.
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Vidu:
Mo hinh E-R

NamHoc
MaGV (n,n) (n,n) MaMH
HT > GiaoVien [« 0 MH <
TenMH
NS
(n,n)
Mal.op
Lop —_
\TenLop
Két qua chuyén doi:
GiaoVien Lop
> #MaGV —>| #MaLop
HT TenLop
NS
DaX m
MaGV » #MaMH
#MaL.op TenMH
#MaMH
NamHoc

Luuy:

Khod chinh cla lugc d0 quan hé S 1a hgp cac khoa chinh cUa cac
lugc db lién quan. Tuy nhién, n€u c6 rang buGc ham thi phai loai bd khoé
chinh tuong Ung vGi tap thuc thé c6 miii tén.

3.4. DAI SO QUAN HE

3.4.1. Phép hop (Union):

Hop cla hai quan hé r va s c6 cing mOt lugc do, ky hiéur O s, dugc
xac dinh nhu sau:

rUs={t|t0rkUs}

3.4.2. Phép giao (Intersection):
Giao cUa hai quan hé r va s c6 cing mOt lugc do, ky hiéur n s, dugc
xac dinh nhu sau:
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rns={t|tUrx0s}

3.4.3. Phép hiéu (Difference):

Hiéu cUa hai quan hé r va s c6 cing mOt lugc do, ky hiéu r - s, dugc
xac dinh nhu sau:

r-s={t|tUrxUs}
Luu y: Phép giao c6 thé bi€u dién théng qua phép hiéu:r n s=1-(r - s)

3.4.4. Tich Descartes (Cartersian Product):

Cho r va s 1a cac quan hé xac dinh 1an lugt trén tap cac thulc tinh
{A}, A,, ..., A} va {By, By, ..., Bu}. Tich Descartes cUar va s, ky hi€u: r x s,
1a tap cac bd cé (m+n) thanh phan sao cho n thanh phan dau 1a moét bo
thuQc r va m thanh phan sau 1a mét b0 thulc s. Hay:

r X S:{(tl,t2)|t1DTu2DS}

Vi du: Xét

A B A B
r= S =
a b a b
a C a
b C
A B A B A B
— r0s rns r-s=
_ a b _ a b a C
a C b C
b C
a a
A B
Xét ~_C D E r= a b
q_
d b C a C
d b C
A B C D E
rx q
_ a b a b c
a b a ¢ d
a ¢ a b c
a ¢ a c¢ d
b ¢ a b c
b ¢ a ¢ d
Nhé@n xét: |rx s|=|r|x |s]|
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3.4.5. Phép chiéu (Projection):

Cho quan hé r trén 1ugc d6 quan hé R = <Ug,SC>, va X [ Ug, phép
chi€u trén tap X cla quan hé r, ky hiéu: [x(r), dugc dinh nghia:

, [1x() = {t[X] |t U} .

O day, t[X] dé chi mOt b0 t chi cha cac thanh phan c6 trong X.

Vi du: Xét vi du & trén.
A . C D
[I 0T Mep(@ = a b
- b a
Luuy:
[ T1x() | = ||

PE don gidn ta c6 th€ ky hiéu CD thay cho {C, D}

3.4.6. Phép chon (Selection):

Cho quan hé r va f 1a mot biu thlc logic ma moi b0 trén r c6 thé
thda man hodc khong. Khi dé, phép chon trén r cidc b0 thda man f, ky hi€u
O(r), dugc xac dinh nhu sau:

5(r) = {t | f(t) 1a duing}
Vidu:

vs]

I‘:

Ope (D) =

o

A
a
a
b

N Nn o |m@

3.4.7. Phép noi (K&t ndi — join):
Xét hai quan hé r va s. Goi f 1a mOt biu thlc logic ma moi bd thubc
tich Descartes r x s c6 thé thGa man hodc khong. Khi dé, phép n0i r va s
theo diéu kién f, dugc ky hrélhfﬂ S , dugc xac dinh nhu sau:
r Df<l s=9(rx s)
Vidu:

n o o |
O N |
~ N T

C
1 S =
1
2

Véif=r.B 2> s.D,tacé:
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A B rC sC D
f a 1 1 2 1
2 1 1 2

b 2 1 2 1
Luu y: Néur va s c6 cac thudc tinh tring tén nhau thi phdi dGi tén cac thudc
tinh ndy trong quan hé thu dugctor . T Df<1 S

o

Phép nOi tu nhién: N&u r va s c¢6 cac thuOc tinh chung va f 1a mét
bi€u thic logic d€ chi mOi cdp thubc tinh chung nay déu cé gia tri bang
nhau, thi ta goi phép n6i nay 1a phép néi tu nhién va ky hiéu la: .
r>ds

Vidu: Xét vi du trén.
s = A B C D
a 1 1 2
b 2 1 2
c 0 2 1

Luu y: Quan hé thu dugc tU phép ndi tu nhién c6 th€ loai bd cac thudc tinh
lap.
3.4.8. Phép chia (Division):
Goir la quan hé trén tap thuOc tinh {A,, A,, ..., A}
s 1a quan hé trén tap thubc tinh {A,x, Ao, ..., An}, vOip > 0.

Khi do:
r+ s={(ayay, ..., ap) | U(ap+1, ap+2, ..., an) I's; (a1, az, ..., an) L1}
Vidu:
. A B C D ‘- C D = s g A B
a b ¢ d C d _ a b
a b e f e f e d
b ¢ e f
e d c d
e d e f
a b d e
Nhan xét:

Phép chia c6 th€é dugc dinh nghia théng qua phép todn khac. Véir, s
1an lugt 1a quan hé trén tap thudc tinh Z, X (X O Z).
r+s=T,-T, (c6 tap thubc tinh: Y = Z — X)
= T1 - rly((S X Tl) - I') s Vél T1 = I_ly(r)

29



Vi du: Xét vi du trén.

T =M@= A B T x g = A B C D
! Y a b ! a b ¢ d
b C b C C d
e d e d C d
a b e f
b C e f
e d e f
O=(T, xs)-r B_¢ D — HY(G):g
C C b C

A B

— r+ s
_ a b
e d

3.4.9. Ung dung clia dai s6 quan hé:

Dua vao Pai s0 quan hé dugc xét & trén, ngudi ta c6 thé xay dung
cac bi€u th(c dai s6 quan hé dé€ trd 10i cac cau truy van.
Vi du:

Xét lugc d6 quan hé da trinh bay trong muc trudc. Xét 1 CSDL hién
hanh bao gbm c4c quan hé sau: NGUOI, GIAOVIEN, SINHVIEN, LOP,
MONHOC, DAY. SU dung cac phép todn Pai sO quan hé d€ trd 10i cac cau
héi sau:

% Liét ké ho tén nhling sinh vién sinh vao ngay 1/1/1985.
[T Hoten (Ongaysinh = {1/1/1985}(Ngu0i><181nh\71en )

= [Hoten (Sinhvien > (Ongaysinh = {1/1/19853 (Ngu0i)))

< Cho bié€t ho tén cla nhiing gido vién c6 day mén CSDL.
[ oten (Oramton - ‘CSDL’(NgUOiNGiaOViean Day))

< Tim ho tén & luong nhitng gi4do vién day moén hoc trén 60 tiét cho
16p nao do c6 si sO > 60.
|_| Hoten,Luong(é(SotiepGO)[ﬂSiso>60)(NgUOiD<]GiaOVieDD<] DayN MOl‘lhOCN LOP))
=T Hoten,Luong(NguoiNGiaoviean DayN 6(Sotiet>60)(M0nh0C)N Osiso-60)(LOP))
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o Chuong 4
MO HINH HUONG POI TUONG

4.1. GIOI THIEU CHUNG

M6 hinh huéng doi tugng (Object-Oriented Model) hinh thanh vao
culi nhitng ndm 1980, phét trién & MYy v&i nhiéu hé quan tri co s& drliéu
dugc xay dung dua trén nén tang 1y thuyét clla mé hinh nay nhu: O,, Object
Store, Objective, Orion, Jasmin, ...

Cho dén nay, mé hinh ndy van chua c6 chudn thOng nhat.

4.2. CAC THANH PHAN CO BAN
4.2.1. LOp, doi tuong va dinh danh ddi tuong

Mé Hinh Hudng Poi M6 Hinh E-R
Tuong
L&p Tap thuc thé
DOi tugng Thuc thé
Dinh danh d6i tugng ThuQc tinh khod
(mdc dinh) (do ngu0i st dung thiét ké)

LGp dugc hi€u nhu 1a moét tap cac thuc thé, hay cac dOi tudng co
cliing cac dac tinh va hanh vi giéng nhau. Cac dac tinh ndy dugc mé ta nhu
cac thuOc tinh bén trong mOt 16p doi tugng. Cac hanh vi chinh 1a cac phuong
th(rc (methods) dugc thuc hién trén moi dbi tugng cla 16p do.

MObi d6i tugng trong mOt 16p dugc xac dinh théng qua tén cla doi
tugng. Nguoi ta st dung thuOc tinh dinh danh OID (Object Identifier) d&
xé4c dinh tén duy nhdt cho cac d6i tuong trong moOi 18p.

4.2.2. ThuOc tinh va phuong thirc

Viéc khai bdo cac thudc tinh thé€ hién cau tric cla 18p dugc khai bao.
MObi thuOc tinh c6 thé 1a thudc tinh don trj hodc thudc tinh da trj (s dung tur
khod “set” d€ khai bao). Ngoai ra, mOt thuQc tinh c6 thé€ 1a mOt thudc tinh
phUc hgp: 1a thulc tinh dugc xac dinh tU tap cac thudc tinh khac (s dung
tUr khoa “tuple” d€ khai bdo).

Thudc tinh mOi quan hé 1a thudc tinh bi€u dién m&i quan hé gilta 18p
nay vdi 16p kia va gia tri cUa n6 1a OID cUa 16p kia.

Viéc khai béo cac phuong thic cla mbi doi tuong trong mbt 1Gp
nham phdn anh cac hanh vi dugc thuc hién trén mo6i déi tugng thude 16p
do.
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Mau dac td cho mbt 1&p c6 thé dugc xac dinh nhu sau:
Class <tén 16p>
properties
{khai bdo cac thuOc tinh}
Operations
{khai b4o cac phuong thirc}
end <tén l4p>.

Vidu:
= Mo hinh ER m& rOng

Id_SV

(1,1) (1,n)
HT — SV LOP ~~_
NS /\ Siso
ST TDNN

o~ Id_Lop Ten
NN CB
[0 M6 hinh hudng do6i tugng:
class SV
properties
Id SV : string;
HT : string;
NS : Date;
ST : set(string);
TDNN : set( tuple( NN : string; CB : char(1)));
Hoctai : LOP; {- mang gia tri OID cUa class LOP}
operations
end SV;
{=======================================}
class LOP
properties
Id_Lop: string;
Ten : string;
Siso : integer;
[Gom : set(SV); {Inverse SV.Hoctai} ]
operations
end LOP;

32



= Minh hoa:

LOP:
OID Id_Lop Ten Siso Hoctai
Lop001 |A TinK25A 70 {SV1, Sv2}
Lop002 |B TinK25B 80 {SV2, SV4}

SV:
OID HT | NS ST TDNN (NN, CB) Hoctai
SV1 X 1/1/85 | {BB, BD, CN} | {(Anh, C), (Nga, B)} | Lop001
SV2 Y 11/3/84 | {BD} Lop001
SV3 Z Lop002
SV4 T Lop002

Luuy:

PE khai bao thuQc tinh ngugc clla mot thudc tinh quan hé, ta ding tU
khoa Inverse. Vi du: [Gom :  set(SV); {Inverse SV.Hoctai} ]

Diéu nay c6 nghia Gom la thubc tinh m&i quan hé nguoc cla thulc
tinh Hoctai thuOc 16p SV.

Viéc dung thudc tinh ngugc ciing ¢6 Uu di€m 1a thudn tién trong viéc
bi€u dién c4c cau truy van. Tuy nhién né ciing c6 nhuoc diém dé 1a gay du
thtra d{r liéu.

4.2.3. Phan cap 16p va su ké thira

Cac 18p trong mo hinh hudng doi tugng cé thé dudgc to chlc theo
mOt phan cap 18p, tuong tu nhu mOi quan hé “Is-a” clla md hinh E-R. Ta
néi rang 16p C, 1a 16p con clia 16p C;, 6 nghia la tap cac dac tinh (cac thube
tinh va phuong thlc) clla 18p C, 1a tap con cla tap cac dac tinh cla 16p C,,
dong thoi tap cac d6i tugng cla 16p C, 1ai 14 tap con cUa tap cac ddi tugng
cla l6p C..

43. CHUYEN pOI MO HINH ER MO RONG SANG MO HINH

HUONG POI TUONG

Qua trinh chuyén d6i dugc thuc hién qua cac budc nhu sau:
4.3.1. Budc 1: Chuyén dbi cac tap thuc thé E.

MOi tap thuc th€ clla mo hinh ER sé& dugc chuyén d6i thanh mot 16p
doi tugng co cling tén va cung tap thudc tinh. Ngoai ra, ta gid thiét rang bat
ky m6t mOi quan hé duoc xac dinh trong mOt mé hinh ER chi c6 thé 1a gid
thi€t clla mOt trong cac budc dugc trinh bay & day:

Luu y: (chuyén dGi mOi quan hé Is-a)

33



Néu tap thuc th€ A c6 moi quan hé Is-a v&i tap thuc thé B thi 16p A
s& ké thUa tat cd cac thudc tinh trong 16p B bang cach s dung tlr khod
Inherits, dOng thdi c6 thé b sung thém cac thuQc tinh cla 16p A.

Vidu:

M6 hinh ER M6 hinh hudng d6i
tuong

Id_Nguoi class NGUOI
NGPOI § HT Id_Nguoi : string;
Tuoi —> HT : string;

Tuol : integer;
end NGUOI,

NHANVIEN — Luong class NHANVIEN
inherits : NGUOI;
Luong : integer;

end NHANVIEN;

4.3.2. Budc 2: Chuyén d6i moéi quan hé nhi nguyén 1-1, 1-n, n-n (khéng cé
thuc tinh)

Néu 2 tap thuc thé A va B c6 mOi quan hé R (R khéng cé cac thubc
tinh dinh kém), thi m6i 16p tuong Ung A va B, ngoai cac thudc tinh cé trong
tap thuc thé A va B, sé& dugc bd sung thém thulc tinh R (thudc tinh moi
quan hé).

MaGV\ (L) (1,n) / MaMH
_— GV Mon \
HT 5 TenMH
Class GV
MaGV: string;
HT: string;
Giang: Set(Mon);
End GV;
Class Mon

MaMH: string;

TenMH: string

[DuocGiangBoi: Set(GV); {Inverse GV.Giang} ]
End Mon,;
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4.3.3. Budc 3: Chuy€n d6i mOi quan hé nhi nguyén n-n (cé thulc tinh).
Néu moi quan hé R cUa hai tdp thuc thé A, va A, c6 kém céc thuOc
tinh, khi d6, ngoai 2 16p A, va A, tuong Ung, ta can b6 sung thém mot 16p
mdi C déng vai trd trung gian. CU thé:
LGp C bao gdm cac thuOc tinh sau:
% Cac thubc tinh clla mOi quan hé R.
% Hai thulc tinh c6 khai bao:
<Teén thubc tinh > : <L6&p A;>
<Tén thuOc tinh > : <LGp A>

Vidu:

TG
Id_GV

Id_Mon
(1, ) (L,n) MON<
HT GV Ten MH

[0 M6 hinh hudng déi tugng:

class GV class MON class DAY
Id_GV : string; Id_Mon : string; dayl : GV;
HT : string; Ten_MH : string; day2 : MON;
dayl : set(DAY); day2 : set(DAY); TG : string;
end GV; end MON; end DAY;

4.3.4. BUudc 4: Chuy€n d6i mOi quan hé phan xa

POi v6i mOi quan hé phan xa, viéc chuyén dbi dugc thuc hién
tuong tu nhu mOi quan hé nhi nguyén (budc 2 va budc 3).
Vidu:

M5 hinh ER M5 hinh huéng doi
tuong
Id_Nguoi class NGUOI
NGUOIL § HT Id_Nguoi : string;
Cha/Me Con Tuoi —> HT : string;
(1,1) (0,n) Tuol : integer;

Cha, Me : NGUOI,
Con : set(NGUOI);
end NGUOI;

4.3.5. Budc 5: Chuyén doi moéi quan hé da nguyén
POi v8i mOi quan hé da nguyén, viéc chuyén dGi dugc thuc hién
tuong tu nhu mOi quan hé nhi nguyén n-n c6 thudc tinh (budc 3).
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Né€u k tap thuc thé€ A,, A,, ..., Ax c6 quan hé véi nhau thong qua moi
quan hé da nguyén R bac k, thi ngoai k 18p A,, A,, ..., A ta s& b0 sung thém
mOt 16p mGi C déng vai trd trung gian. CU thé:

LGp C bao gbm céc thudc tinh sau:

% Cac thubc tinh clla mOi quan hé R.
% Cac thuQc tinh R; ¢6 khai béo:
<Tén thulc tinh > : <L&p A>
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. . Cl},u‘dng 5 A
LY THUYET THIET KE CcO SO DU LIEU QUAN HE

Nhu da trinh bay trong chuong 3 mé hinh CSDL quan hé 1a m6t mé
hinh c¢6 tinh d0c 1ap d{r liéu cao, thuan 10i cho ngu0i sU dung nén trong
chuong nay ching ta ching ta dac biét quan tim nghién c(fu mOt s6 phuong
phap thi€t k& m6t mé hinh CSDL t6t tU mOt md hinh CSDL da cho. NOi
dung cUa chuong chl yéu trinh bay cac rang buOc d{r liéu trong cic quan
hé, cac dang chudn cla cic lugc d0 CSDL quan hé, va viéc tach mot 1uoc
do thanh mOt s6 1ugc dO con theo mOt dang chudn nao dé.

5.1. Gii thiéu
Trong qué trinh thi€t k€ moét co sé& dit liéu quan hé, moét s6 van dé
thudng c6 thé€ xay ra:
@ Du thtra d{r liéu
“  Di thuGng trong cap nhat dt liéu

Vi du: Xét lugc d6 quan hé NC(TCC,DCC,TMH,GIA), trong dé TCC 1a tén
nguoi cung cap, DCC 1a dia chi ngudi cung cap hang, TMH la tén mat hang
dugc cung cap, GIA la gia tién tuong Ung cla mat hang dugc cung cap. C6
mOt vai van dé ndy sinh doi véi lugc do nay:

1. Su du thlra: Dia chi clla ngudi cung cap dudc 1dp 1ai m6i khi mOt mat
hang dugc cung cdp. Chang han, trong quan hé sau dija chi cla dng Tran
Ngoc An lap lai 3 1an.

TCC DCC TMH GIA
Tran Ngoc AT

An 8¢ 23.Lé Loi Khoai tay | 4000

Leé Thi Nga 17. Ha ndi Ca chua 5000
Tran Ngoc AT et .

An 8¢ 23.Lé Loi Bipcai | 2000
Tran Ngoc An 23. Lé Loi Hanh Tay | 4000
Lé Van Hoan 18. Thuan An Toi 100000
DO Anh Tuan 30. An Ling Ca ot 8000

Bang 3.1

2. Su mau thudn khi b8 sung: Néu mdt ngudi cung cap hang quen thudc
nao dé cung cdp mat hang mdéi nhung dia chi anh ta da thay doi thi trong
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quan hé sé& xudt hién su mau thudn (m&t ngudi c6 hai dia chi). Chang han,
ong Lé Vin Hoan sau khi chuyén v€ cu trd tai 15. VS Thi Sau ban thém cho
siéu thi mat hang su hao vai gia 7000 dOng/kg quan hé sé trd thanh nhu sau:

TCC DCC TMH GIA
Tran Ngoc An | 23 L8 Lgi Khoai tay | 4000
Lé Thi Nga 17. Ha ndi Cachua  |5000
Tran Ngoc An 23. Le Lai Bap cai 2000
Tran Ngoc An 23. Lé Loi Hanh Tay | 4000
Lé Van Hoan 18. Thuan An Toi 1000
PO Anh Tudn 30. An Ling Ca rot 8000
Lé Vin Hoan 15. V& Thi Séu Su hao 7000

Bang 3.2

3. Su bat thuong khi loai bé: Khi can xéa cac mat hang dugc cung cap
béi mOt ngudi chiing ta 1ai x6a hét cac thong tin vé ngudi d6. Nhu vay c6
th€ xay ra truOng hop thong tin vé mdt ngudi cung cap mat hang nao dé
khong thé tim thdy trong CSDL. Chang han, néu siéu thi khong can mat
hang Ca chua thi cd s& d{t liéu & bdng trén can phdi loai dong th( 2 ra khéi
bang khi do6 con lai la:

TCC DCC TMH GIA
Tran Ngoc An | 23 L& Lgi Khoai thy | 4000
Tran Ngoc An 23. Le Lai Bép cai 2000
Tran Ngoc An 23.Lé Lai Hanh Tdy | 4000
Lé Vin Hoan 18. Thuan An Toi 100000
DO Anh Tudn 30. An Ling Ca rot 8000
Lé Van Hoan 15. Vo Thi Sau Su hao 7000

Bang 3.3

Do d6 cac thong tin vé nha cung cdp ca chua ciling khong con trong
CSDL va ching ta khong thé tim khi can thiét.
4. Su bat thudng khi bé sung: M6t nha cung cap chua cung cdp hang thi
khong th€ dua dia chi, tén nha cung cap vao quan hé. Chiing ta c6 thé dat
gid tri null cho cac thanh phan TMH va GIA cUa mOt bO cho ngu0i cung cap
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md&i nhung khi ching ta dua vao mOt mat hang vGi ngudi cung cap nay,
liéu chiing ta c6 nhG d€ x6a bO chita gid tri null hay khéng?
Trong vi du da néu, nhiing nhugc di€m tén dugc khac phuc néu
ching ta thay quan hé NC bang hai quan hé:
NCC(TCC,DCC) va CC(TCC,TMH,GIA)
Khi d6 quan hé & bang 3.1 c6 th€ dugc tach thanh 2 bang:

i TCC DCC

Tran Ngoc An 23, L& LOi

L& Thi Nga 17. Ha n0i

Lé Van Hoan 18. Thuan An

DO Anh Tudn 30. An Lang

Bang 3.4
i TCC TMH GIA
Tran Ngoc An Khoaitay | 4000
Lé Thi Nga Ca chua 5000
Tran Ngoc An Bap cdi 2000
Tran Ngoc An Hanh Tay 4000
Lé Van Hoan Toi 1000
PO Anh Tudn Ca rét 8000
Bang 3.5

R rang rang d{t liéu G bang 3.4 va 3.5 dugc t6 chlc trén hai lugc d6
mdi cing cho mOt luong thong tin nhu quan hé trén 1ugc d6 ban dau, dong
thdi tranh dugc cac nhugc diém da néu & trén.

C6 hai phuong phap dé€ thi€t ké mot co s& dir liéu quan hé
) Phuong phap 1: thi€t k€ xudt phat t&r mé hinh E-R.
) Phuong phap 2: thi€t k€ bang phuong phap chudn héa.
Vidu:

Gid s ta can xay dung mOt hé théng d€ quan 1y thong tin cUa cac
sinh vién trong mOt truOng dai hoc (MaSV, HT, NS) va thong tin vé cac
khoa trong truOng (MaKhoa, TenKhoa, TruongKhoa). Ngodi ra ta con phai
qudn 1y sinh vién thuOc khoa nao.
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Thiét ké theo phurong phdp 1.
X4y dung md hinh E-R.

MaGV, MaKhoa
: (1,1) (n,n) /
HT ‘ ] TenKhoa
—— SV Khoa i
NS ﬂ TruongKhoa
SV 1 Khoa
#MaSV » #MaKhoa
HT TenKhoa
NS © TruongKhoa
MaKhoa

Thiét ké theo phurong phdp 2.

Gid s ngudi ta chi s dung mOt lugc d0 quan hé d€ quan Iy hé
thOng nay.

SinhVien = <U, SC>

Trong do: U = {MaSV, HT, NS, MaKhoa, TenKHoa, TruongKhoa}

Cho quan hé r nhu sau:

MaSV HT NS MaKhoa | TenKhoa | TruongKhoa
1 LeVanA |1/1/08 | Al CNTT Mr.Han
2 LeVanB |1/2/08 | Al CNTT Mr.Han
3 LeVanC |1/3/08 | A2 Toan Mr.Phung
4 LeVanD |1/4/08 | A2 Toan Mr.Phung

SC = {MaSV -U ; MaKhoa —I'enKhoa.TruongKhoa}

Viéc thi€t k€ ca sé& di liéu chi s& dung mOt lugc do quan hé nhu
trén c6 th€ ndy sinh cac van dé nhu sau: DU thUra d(r 1iéu, di thudng trong
cap nhat dir liéu : stra, bO sung, xo4.

Dua theo phuong phép th(r hai, ta s& phat hién ra nhiing di€u nay do
lugc dO quan hé SinhVién khong dat chuan 3NF. TU d6 ta c¢6 thé thuc hién
vi€c phan tach lugc d6 quan hé SinhVien thanh hai lugc d6 con SV va Khoa
tuong tu nhu két qud culi cung clla phuong phép 1.

5.2. CO SO LY THUYET CUA PHU THUOC HAM

5.2.1. Qui uéc vé cac ky hiéu:
@ Cdac thuOc tinh: A, B, C, ..., A}, A,, ...
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Tap cac thulc tinh: X, Y, Z, ...; ABC « {A, B, C}

HOp cUa cac tap thuOc tinh: XY « XOY; XYZ - XOYOZ; ...
Ludc do quan hé: R, S, ..., RS = <U, SC> ;(SC : Set of Constraint)
Quan hé: 1, s, ...

BO:t, ty, to, ...

Vi t 1a mOt bg, X 1a tap thudc tinh thi ky hiéu t[X] d€ chi gia tri
cUa b0 t trén tap thudc tinh X.

EEREERRKE

5.2.2. Phu thu®c ham (Functional Dependency)

Pinh nghia: (Quan hé théda min phu thudc ham)
Cho lugc d6 quan hé R = <U, SC>, cho X, Y 0 U. Xét quan hé r trén
R. Quan hé r dugc goi 1a thda phu thudc ham: X - Y (doc 1a X xéac dinh Y,
hodc Y phu thubc ham vao X) néu va chi néu: O t,, t, O r sao cho:
t1[X] = t[X] O t:[ Y] = to[ Y]

Nhan xét :
Do dé, r khﬁng th6a XsY = Dtl,tz Or: t1[X] = tz[X] ] tl[Y] * tz[Y]

Vidu:

_ A B
r khong thda : A - By
rthda: AB -G
rkhﬁngthc’)a:l%—»C
rthéa:C - A ¢
rthda:CD - A

r khong thda : AD - C

o o N0 |0
oo oo (T

EEEREERE

Thudt toan: Kiém tra quan hé r c6 thda man phu thuGc ham X Y khéong?
Function  Ktra(r, X, Y);
Begin
Temp := true ;
fori:=1ton-1do
forj:=i+l1tondo
if (t[X]=t[X]and t[Y]<>t[Y]) then
begin
temp:= false;
break;
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end;
Ktra:= temp;
End;

Pinh nghia: (Lugc dé quan hé théa mian phu thudc ham)

Cho lugc d6 quan hé R = <U, SC>, cho X, Y [ U. R dugc goi 1a thda
phu thuéc ham X »Y < OrOR:rthda X Y.

= UdrQ R, U 1, & Or: tl[X] = tz[X] U tl[Y] = tz[Y]
Luuy:

Thoéng thudng ta quy UGc rang tap cac rang budc SC chinh 14 tap céac
phu thudc ham va dugc ky hiéu 1a F. Vi vay, m6t lugc d6 quan hé dugc ky
hiéu 1a R = <U, F> thi R phai sé thda tat ca cac phu thuOc ham trong F.

Pinh nghia: (Suy di€n logic)

Cho lugc d6 quan hé R = <U, F>, X, Y O U.

Ta néi phu thudc ham X -Y dugc suy dién logic tir F, ky hiéu: F E XY,
néu vGi mOi quan hé r cla R théa man cac phu thudc ham cUa F thi ciing
thda X Y. Khi d6 ta ciling néi rang X —Y la phu thubc ham hé qud cla F.
Vidu: F={A -B,B - C} thi A - C dugc suy dién logic ttr F (dé thay !)

Pinh nghia: (Bao déng clia tap phu thudc ham)
Cho R = <U, F>. Bao dong cUa tap phu thuGc ham F, ky hiéu la F*, 1a
tap tat ca cac phu thudc ham dugc suy dién logic tir F, nghia la:
F={X-Y|X,YOUVAFEX-Y}

Vidu:
ChoR =<ABC,{A - B,B - C}>
TacoF'={A -B,B-C,A>C,AB -C,A S5 A, ...}
Luuy: FOF"
Pinh nghia: (Khoa cla lugc d6 quan hé)
Cho R = <U, F>, cho X 0 U. Khi d6 X dugc goi 1a khod clla R néu va
chi néu thda man dong thoi 2 diéu kién:
1. XU OF' (hay: X 1a siéu khoa cUa lugc d6 quan hé R)
2. Khong O X’ O X : X’ la siéu khoa cla R
Vidu 1: Cho R =<U, F>
U=ABC; F={A-B,B-C}
0 X = A 14 kho4 cUa lugc d6 quan hé R
Ta chUng minh: A - ABCOF" = RthdaA - ABC = rJR:
R thda A — ABC (dé dang!).
Vidu 2: ChoR = <U, F>
U=ABC; F={AB-C,C-A}
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R c6 hai khoa la AB va AC (vi sao ?)

Luuy:
@) Khod clla mOt lugc dO quan hé 1a khong duy nhat.
@, MOt lugc d6 quan hé ludn [ khoa.

5.2.3. Hé tién d& Amstrong
Cho R = <U, F>, Armstrong da dUa ra ba qui tac (tién dé€, luét) sau:
) Ludt phan xa:
NéuX, YOUvaxXxOYthiY-XOF
) Ludt gia tdng (tdng truong):
NéuX,Y,ZOUvaX-YOF thi XZ-YZOF*
i Ludt bac cdu:
NéuX,Y,ZOUvaX-YOF,Y-ZOF thiX-ZOF*

Ta c6 cac quy tac suy dién m& rOng:

Ménh dé: ChoR =<U, F>, X, Y, Z, W O U. Liic dé:
1) Luat hgp: Néu X Y va X »Z thi X -YZ

2) Luat tach: Néu X Y vazZ 0 Y thi X -Z

3) Ludt tua bac cu: Néu X Y va WY -Z thi WX -Z

Pinh ly: Hé tién dé Armstrong la diing dan va day du.
@) Tinh day dU cUa hé tién dé trén duoc hi€u la v4i bat ky phu
thudc ham hé qua nao ta ludn cé th€ s& dung mot s6 hiru han quy
tac trong hé tién d€ nay dé€ chling minh.

Vidu:
Cho R = <U, F>, trong d6: U = ABC, F = {A -B, A-C}
ChUng minh: A - BCOF*
Ta co: A-B (1)
A-C (2)
Tu(1)OA - AB (3) (Luat gia ting)
TU (2) O AB - BC (4) (LuAt gia ting)

TU(3) & (4) 0 A - BC (Ludt bac cau)

[J dpcm
5.2.4. Bao dong cUa tap thuOc tinh (X")
DPinh nghia:

Cho R = <U, F>. Cho X 0 U. Khi d4, bao déng cUa X, ky hiéu 1a X",
dugc dinh nghia nhu sau:

X" ={A|X->AOF?}
Luuy:
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©)  PE& chi rd bao déng clla X dugc xac dinh trén tap phu thudc ham
F, ta ky hi€éu: X'
M Xlasifukhod = X - UOF =« X"'=U
A X OX”
Pinh ly: (Bai toan thanh vién: Diéu kién can va du dé€ X Y O F")
Cho R =<U, F>va X, Y U U. Khi dé:

X-YUOF «YUOX'

Chung minh: Gid s0’'Y = A,...A,, v8i A; 0 U 1a céc thuQc tinh.
PU: Gids0Y 0 X, suyra A;J X*, véi moi i =1,...,n.

TU dinh nghia cla X" ta c6 X - A, suyra X — Y (luat hgp).
Can: Gidslrcé6 X - Y OF,suyra X — A, 0 F'(luat tach).
TudésuyraY O X"

Vi du:
Cho R = <U, F>, trong d6: U = ABC, F = {A =B, A -C}
AB - COF do(AB)"=ABCOC
B - A OF' (do B* = B khong ch(fa A)

5.2.5. Thudt toan tinh bao déng cua tap thuOc tinh
Vao: R=<U,F>vaXOU
Ra: X'k
Phuong phap:
Function BaoDong(X);
Begin
new:= X;
Repeat
old:= new;
formbi X - YO Fdo
if X [J new thenm
new:=new U Y;
Until old = new;
Return new;
End;

Vidu:
Cho R = <U, F>, trong do:
U = ABCDEG
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Tinh (BD)':
X% =BD
XM =BD 0 {EG} = BDEG
X@ =BDEG O {C} = BDEGC
X® =BDDEGC O {A, AG} = BDEGCA
X® =BDEGCA = X®
0 (BD)" = ABCDEG
Chirng minh BD la khod cUa R:
Theo cdu trén ta c6 BD la siéu khod. Mat khac ta co:
B"'=B# UUOB - UUOF’
D'=DEG# UUOD -UOF"
[J dpcm
Bai tap:
Viét thudt toan tua Pascal nham ki€m tra tdp X nao d6 c6 phai la
khoa cUa R hay khong?
“ Vao: R=<U,F>vaXUOU
@ Ra: Yes/No

5.2.6. Phu tOi thi€u (pht cuc ti€u)
Pinh nghia: (Hai tap phu thudc ham tuong duong)

Cho 2 tap phu thudc ham F va G. Khi d6: F dugc goi la tuong duong
v0i G, ky hiéu: F = G, néu va chi néu F' =G".
Vidu:

ChoF={A-B,B-C},G={A-B,B-C, A-C}

OF « G

Y nghia:

Cho R = <U, F> va G tuong duong vdi F thi ta c6 thé dung G thay cho
F trong lugc dO quan hé R. TUc1a R = <U, F> =<U, G>

4 BO dé 1: NeuFOGOF OG".
*  BO dé 2: (E) =F"
Tinh chat:
O0G '
FeGe F oy
OF*(2)

ChUng minh, diing 02 b6 dé & trén:
(d): FOF =G"0 (1) ding
GOG"=F [ (2) ding
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(d): FOG'OFE)' ' O(G) =G*(b6dé1)

GOF 0(G) O F) =F

Vay F' = G*, do d6 F tuong duong G.
Y nghia:

Cho phép xay dung thudt todn d€ ki€m tra xem hai tdp phu thuOc ham
c6 tuong duong v4i nhau hay khong.

Thudt toan ki€m tra F twong duong G
Procedure KTTD(F, G);
Begin
1. {Kiém traF O G'}
for m6i X Y O F do
if X' /Y then
begin
write(‘F va G la khong tuong duong’);
exit;
end;
2. {Kiémtra G O F*}
for m6i X Y 0 G do
if X't /Y then

begin
write(‘F va G la khong tuong duong’);
exit;
end;
3. writeln(‘ F tuong duong véi G);
End;
BO dé:
ChoR=<U,F>, X0OU,A0U,i=1..n
X A F
N X A F
Taco: XQAA, A & @ 2
X A F
Tinh chat:
Cho R=<U, F>. Khi d6 bao gi& ciing 0 m6t phu thubc ham G

" G e F
) V€ phai clla moi phu thubc ham trong G chi c6 mOt thuOc tinh.

Pinh nghia: (Pha t0i thi€u ctla mét lugc dd quan hé)
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Cho R = <U, F>, F dugc goi 1a phu t6i thi€u cUa R khi va chi khi:
a. V& phai clla moi phu thuQc ham trong F 1 chi ¢6 1 thuQc tinh.
b. Moi phu thuOc ham trong F khong cé thuQc tinh du thira & vé
trai, nghiala: U X - AOF, 0B 0X,
(F\{X-A})O (X\{B} - A) # F'
c. Trong F khéng c6 phu thuGc ham nao la du thura, nghia la:
O0X ADF, XA OF\{X-A})

Nhan xét:

1) Kiém tra diéu kién a) kha dé dang.

2) biéukiénb) « X -~ AOF,0BOX,
(F\{X-A})O(X\{B} -A)'# F'

Ta c6 thé xem di€u kién trén < diéu kién sau:
OX oAOF 0OBOX thi X\{B} ~AOF
00X -AOFOBOXthi(X\{B})" A

3) biéukiénc) = 00X - AOF, X-AO(F\{X-A})
And D X - A EI F, X+F\{X_.A} / A

Vidu:
R=<U,F> U=ABC, F={A-B, AB-C}
HOi F c6 phai 1a phu t0i thi€u cla R khong?
@) Ki€m tra di€u kién a: ding
) Kiém tra diéu kién b:
Xét AB -C UF, ta co:
X = AB, xem thU thudc tinh B c6 du thtra khong?
Ta c6: (X\B)'=A" = ABC O C Suy ra thuQc tinh B & vé trai cUa phu
thudc ham AB —C la du thtra. Vay F khong phdi 1a phu toi thi€u cUa R.

Vidu:
ChoR=<U,F> U=ABC, F = {A-B, B-C, A-C}. HGOi F c6 phdi la
ph( t0i thi€u cUa R khong?
?)  Ki€m tra di€u kién a: diing
@) Ki€m tra di€u kién b: ding
@l Kiém tra diéu kién c:
Xét A-COF, taco:
F\{A-C}={A-B,B-C}
A" g 8.cy = ABC O C Vay trong F ¢6 phu thubc ham A -C 1a du
thlra, do d6 F khong phai 1a phti t0i thi€u cla R.
Bai tap:
Cho R = <U, F>. Viét gidi thuat tua Pascal d€ ki€m tra F c6 phai la
mOt phu t0i thi€u cla R hay khong?
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Pinh nghia: (Pha t0i thi€u cla tdp phu thudc ham)
Cho R = <U, F>. Tap phu thudc ham G dudgc goi 1a m6t phu t6i thiéu
cUa F néu thOa hai diéu kién:

" G e F
@) Glaph0 t0i thi€u clia R’ = <U, G>
Luuy:
PhU t0i thi€u cla mOt phu thudc ham 1a khong duy nhat
Vidu: Cho R =<U, F>, U = ABC

F={A-B,B-A, A-C,C-A, B-C, C-B}
Khi d6, F c6 cac phu t0i thi€u khac nhau nhu sau: (?)

G, ={A-B,B-A,A-C,C-A}

G,={A-B,B-A,B-C, C-B}

G3 = {A —>B, B —>C, C —>A}

Thudt toan (Tim mét phu t6i thi€u cua F)
“ Vao: R =<U, F>
@, Ra: G (G 1a mOt phu t6i thi€u cla T)
@ Phuong phap:
Procedure TimPhuCucTieu(F);
1. Phan ra cac phu thuGc ham trong F ma v€ phdi c6 2 thuOc tinh trd
1én (1am cho F thda diéu kién a). Cu thé:

X A

.. X A

X AA,.A 0 C
X A

2. (Lam cho F thda diéu kién b)
for (mbi X -~ A OF)do

for (m6i B 0 X) do

if (X\{B})= U A) then
X :=X\{B};

3. (Lam cho F thda diéu kién c)
for (mbi X -~ A OF)do

lf (X+F\{X LA} [l A) then

F:=F\{X-5A};
4. Két luan:
G :=F;
End;

Vidu
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ChoR=<U,F>, U=ABC,F={A -BC, AB - C}
Tim mOt phU tOi thi€u cUa F.

Budc 1:
F={A -B,A -C,AB - C}

Budc 2:

Xét AB - COF, ta co:

(AB\B)' = A" = ABC 0O C. Vay thuOc tinh B la du thUa.

(AB\A)" =B* =B  C. Vay thuOc tinh A khong du thua.

Budc 3:

Xét A - B: A+F\{A_,B} = AC / B

Xét A - C: A+F\{A LC} — AB / C
K&t ludn:

Vay G ={A - B, A - C}1a m0t pht t0i thi€u cla F can tim.

Luuy:

Trong thudt todn tim mOt phU t6i thi€u cUa F, khong thé thuc hién
1am cho F tha diéu kién c) trudc khi 1am cho F thoa diéu kién b) (néi cach
khéc, viéc 1a cho F thda di€u kién c) ludn phdi dugc thuc hién sau khi 1am
cho F thda di€u kién b)).

Phuong phap sai: (Budc 3 thuc hién trudc budc 2)
ChoR=<U,F>, U=ABD,F={B-D,B-A, D-A, AB-D}
©)  Né€u ta loai bd cac phu thudc ham du thUa trudc, thi 1an 1ugt xét:
B0y =BAD O D O loai bd B - D.
UF={B-A, D-A, AB-D}
B+F\{BHA} =B / A
D'rp.ay=D /A
(AB)+F\{AB .D} — AB / D
) Ti€p dén, loai bd thubc tinh du thira & v€ trai, chi xét: AB - D
Ta c6: B'==BAD U D U loai bd A
UF={B-A, D-A,B-D}
) Thé nhung, ta thdy B —A [ F 1a phu thu6c ham du thUra.
Phuong phap dung:
@l Loai b0 thuOc tinh du thtra & vé tréi, chi xét: AB D
Ta c6: B'+ = BAD O D O loai bd A
UOF={B-A,D-A,B-D}
“l  Loai b0 cdc phu thudc ham du thtra:
B -D:
Ta co: B+F\{BHD} =BA / D
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B SA:
Ta c6: B'rys_.a; = BDA O A O loai bd B A
D SA:
Ta co: D+F\{DﬁA} =D / A
*  Kétluan: F={D-A, B-D}

5.2.7. Cac thudt toan xac dinh mét khoa clia mét luoc dd quan hé
X 1a khoa cUa lugc d6 quan hé R = <U, F> néu:

1) X - UO F* hay X'r = U (X 14 siéu khod)

2) Khéng tobntai X’ 0 X, X*=U

Thudt toan tim mot khoa clia mot lugc dé quan hé.
@ Vao: R =<U,F>
@ Ra: K (mOtkhod cUaR)
7 Phuong phap:

Function Key(R)
Begin

K:=1U;

Form6i A O U do

If (K\A)'r = U then
K := K\ {A}; {loai b thulc tinh A}

Return K;

End;

Vi du
R =<U,F>, U= ABCDEG; F={B C,C B,A GD}
K = ABCDEG
Ta co:
4 (K\A)" = (BCDEG)" = BCDEG # U
4 (K\B):" = (ACDEG)" = ACDEGB = U
0 K = ACDEG (loai B)
4 (K\C):' = (ADEG)' = ADEG # U
4 (K\D):" = (ACEG)’ =ACBEGD = U
0K = ACEG (loai D)
4 (K\E)* =(ACG) =ACGBD # U
4 (K\G)" = (ACE)'= ACEGDB = U
Vay K = ACE la kho4 cUa lugc d6 quan hé.
Chi y: Khi thay dGi th(r tu viéc loai bd cac phan t clia K, ta c6 thé thu
duogc khoa khac cla luge dd quan hé.
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Chiing ta c6 th€ cdi ti€n thudt toan trén thdng qua dinh 1y sau:
Pinh ly HO6 Thu&n - Nguyén Vin Bao: (Piéu kién can d€ X 1a khoa).
Cho R = <U, F>, cho X [0 U. Khi d6, néu X la khoé cUa R thi:
(U\P)O X0 (U\P)O (T n P)
Trong do: T= U X

X YF

p= UY

X Y F

Y nghia:

Dinh 1y nay cho phép ta thu hep pham vi tim ki€m khoé
Vidu: Cho R = <U,F>, trong do:

U=ABCDEG; F={B C(C,C B,A GD}

T =ABC
€0 T YP=BC
P = BCDG

Goi XlakhodclaR: U\ =AE O X 0O (U\P) O (TnP)=AEBC
Né€u goi K 1a tap tat cd cac khoa clla R O K chi c6 thé ch(fa AE,
AEB, AEC, AEBC.
Ta co: (AE)’=AEGD# U AEOK
(AEB)" = AEBGDC = U OAEB 0 K
(AEC)' = AEBGDC=U [ AEC K
C6 thé chira K = {AEB, AEC}
Ngoai ra, AEBC chi 1a siéu khod cla R
Hé qua 1:

Néu (U \ P)" = U thi U\ P 1a khoa duy nhat cUa R.

Vidu:
Xét R= <U, F>, Vél U= A1A2A3A4A5A6
F={A: A;,As A, As As}
P= A2A4A6 mé (U \ P)+ = (A1A3A5)+ = A1A3A5A2A4A5 =U
[0 R c6 1 khoa duy nhat 1a A A3A;
Hé qua 2:

Néu T n P =0 thi U\ P la khoa duy nhat cUa R|

Hé qua 3:

(U\P) O (T n P)lasiéu khoa claR.

Nhan xét:
TU 3 hé qua trén cho phép ta xac dinh gidi thudt d€ tim mOt khod cla
lugc d6 quan hé R nhu'sau :
Vao: R=<U, F>
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Ra: Tim 1 khod cla R
Phuong phap:

Function Key(R)
Begin

K:=U\P)UI (T n P)

For <m0i A O (T n P)>do

If <(K\ A)" = U> then
K :=K\A; {loaibd thuOc tinh A}

Return K.

End;

Vidu:
R=<U,F>, U=ABCDEG; F={B C,C B,A GD}

T =ABC

@9 T OP=BC
P = BCDG

X = (U\P) O (TnP) = ABCE
(X\B)'=U O X = ACE (loai B)
(X\C)'=(AE)'# U

O ACE OK

5.2.8. Giai thudt xac dinh tat ca cac khoa cila mét lugc dé quan hé.
Phuong phap 1: SU dung cay tim ki€m
Y tuong:

Dung moOt cdy c6 nut gbc 1a U\P, rOi thém dan céac thuOc tinh con
thi€u trong TnP cho dén khi dugc céc siéu khod
Vidu:

Cho R = <U, F> v6i U = ABCDEG
[P:BCGDD (U\P=AE

F={B -C,C -B,A -GD} U _ anr Or o 5= nr
Dung cay: AE
Tinh (AE)'=AEGD# U B C
(AEB)' = AEBCGD =U
(AEC)" = AECBGD =U
AEB AEC

Két luan:
K = {AEB, AEC}
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MBb ta phuong phdp:
Budc 1: tinh (U\P)". Néu (U\P)" = U thi két luan K = {U\P}. Nguogc
1ai, dung cdy c6 nit gOc 1a U\P va cac nit con 1a: (U\P)A, vGi A O TnP
Budc 2: 1an lugt duyét cay theo chiéu rOng doi vdi cac nit chua
dugc danh dau dén chUng nao moi nit 14 clla cdy d€u dugc danh dau.
Luuy:
Tai mOi nit X chua dugc danh d&u ta thuc hién thd tuc sau:
Procedure DuyetNut (X);
Begin
If X chta niit da danh d&u khod then
Panh dau X 1a ntit da xét
Else if X" = U then
DPéanh dau X 1a ntit khod
Else
Tao céc nit con cla X bang cach bd sung cac thuOc tinh con
thi€u trong TN P.
End;

Phuong phap 2: SU dung dinh 1y Lucchessi-Osborn.
Pinh Iy Lucchessi va Osborn: (di€u kién can va du d€ bG sung khod)

Cho R = <U, F>. Goi K 1a m0t tap khac rbng cac khoa cla lugc do
quan hé R. Khi d6, diéu kién can va dl d€ c6 th€ bs sung khoa mdi vao K
la:

OKOK, OX-YOF: T=X0O (K\Y) khong ch(ta phan t( nao cla
K.

Luuy:

Phan chiing minh cUa dinh 1y nay chimg t0 rang néu di€u kién trén
dugc thda man thi khod m&i dugc bé sung vao K 1a khod k' nhan T lam siéu
khod. TU day, ta c6 th€ xac dinh dugc gidi thudt tim tat cd cac khoa cla R
nhU sau:
5.2.8.3. Thudt toan tim tat ca cac khoa clia mét luoc dd quan hé

Vao: R=<U, F>
Ra: K
Phuong phap:
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Procedure TimTatCaKhoa(R);
Begin
1. Tim mOt khoa K O K {theo thuat todn tim mOt khoa}
K:={K};
2. For <m6i K O K> do
For <m6i X Y OF>do
begin
T=XUOEK\Y);
If <T khong ch(fa phan t0 nao clla K> then
begin
Tim mOt khod K’ nhan T lam siéu kho4 ;
K:=K0O {K'}
goto 2; {khong can xét 1ai (K, X -Y) da xét}
endIf;
end;
Return;
End;

Vi du:
Cho R = <U, F> v6i U = ABCDEG
F={B -C,C -B,A ~GD)}
Tim mOt khoéa cUa R theo thudt todn tim 1 khoa: ABE
pat K= {ABE}
*  XétK=ABE OK:
XétB - COF O T=B 0O (K\C) = ABE cha phan tlf cla K
XétC - B OF OT=C O (K\B) = ACE khéng ch(ta phan tr ndo clla K
Tim khoa K’ nhan T = ACE lam siéu kho4 (theo thudt toan da biét), ta
tim dugc khoéa 1a K’ = ACE O K = {ABE, ACE}
Xét A -~ GD OF O T = ABE chfa phan ti clla K
*  XétK=ACE OK:
XétB — COF O T = ABE ch(fa phan tlr clla K
XétC -~ BOF O T = ACE ch(a phan tif cla K
Xét A -~ GDOF O T = ACE chfa phéan ti clla K
Vay K = {ABE, ACE}

5.3. LY THUYET PHAN TACH

TU mOt CSDL 16n, c6 th€ 1am ndy sinh su du thUa d{ liéu va nhing
di thudng trong cap nhap d{t li€u. Chinh vi vay can phan tach 1ugc do nay
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thanh cac lugc do con. Trong li thuyét phan tach, yéu cau viéc phan tach nay
phai ddm bdo dugc tinh chat “bdo toan thong tin”.

Ngoai ra, phan tich nay sé tao diéu kién thudn 10i cho ngudi 1ap trinh
né€u né con bdo ddm dugc tinh chat “bao toan phu thudc ham”.
Pinh nghia: (Phan tach / Phép tach)
Cho lugc d6 quan hé R = <U, F>, cac lugc do con R, = <U,, Fi>, Ry = <U,,

F,>, ..., R, = <U,, F,>. p dugc goi 1a mOt phan tach cla R thanh cac lugc do

®=-R,R,,..,R) € _
v ) néu Uu. =u.

con Ry, Ry, ..., Ry, (ky hiéu
b B2 y &@=(U,U,, ...U,)q -

Vidu:

Cho R =<U, F> v6i U = ABCD

0 p=(AB, BC, ACD)la 1 phén tach cUaR.
Nhan xét:

Cho r 1a mOt quan hé trén R va p = (U,,Uy,...,U,) 1a mOt phan tach cUa
R. Khi d6, phan tach p cho ta cidc quan hé con tuong Ung ry, 1y, ..., 1, dUgc
xac dinh nhu sau:

L= 0 (i=1,n)

5.3.1. Phan tach bdo toan thong tin
(Phép tach c6 két nOi khong mat thong tin)

Pinh nghia: (Phan tach bao toan théng tin trén mOt quan hé)
Cho R = <U, F> va phép tach p = (U.,U,,...,U,) trén R. Khi dé phép
tach p dugc goi 1a bdo toan théng tin trén r n€u va chi néu:

Q. () ><Q, () D><.. DX, (=1, Or R

Pinh nghia: (Phan tach bao toan théng tin trén mot luoc dd quan hé)
Cho lugc do quan hé R = <U, F>.
Khi d6, phép tach p = (U,,Us,...,U,) dugc goi la bdo toan thong tin trén
R néu Or0R: p 12 bdo toan thong tin trén r.
Pinh ly 1: (Diéu kién d0 d€ mOt phan tach 1a bdo toan thong tin)
ChoR=<U,F>vaX,Y U U.
Khi d6, néu X -YOF* sao cho XnY=0vaZ=(U\XY)# Othi: p=
(XY, XZ) 1a bdo toan thong tin (BTTT).
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Vidu:
Chor ONKBH = <U, F>, v6i F = {STT -U, MH -TH, MH -DbG}

STT | TK NG MH | TH | bG |SL

1 | A |1/1/2000 A | Ca | 10 |3

2 | A A | Tieu | 20 | 7

3 | B > |Tieu | 20 | 1

4 | cC Ayl ca | 10] 2
A

0= (HG, NK) v6i HG (MH, TH, DG); NK (STT, TK, NG, MH, SL)
TUF O MH - {TH, PG} OF*
0 p= (U, Uy) 1a BTTT.

Pinh ly 2: (Piéu ki€n can va d0 d€ mOt phan tach thanh hai lugc do con 1a
bdo toan thong tin )
Cho R = <U, F>. Khi d4, phan tdch p = (U;, U,) trén R bdo toan thong
tin n€u va chi néu:
UnU,-U\NU20F
hOéC UnU -U\U OF

Vi du: xét vi du NKBH & trén
(U, n U,)* = (MH)" = {MH, TH, DG}
(Ui \U,) = {TH, bG}
Véy (Ui\Uy) O (Uin Uz)Jr
U n U, - U\NU, U F*
0 p= (U, Uy) 1a bdo toan thong tin.

Thuét toan ki€m tra tinh chat bao toan thong tin clla mt phan tach:
Vao: R=<U, F> v6iU = {A,, A, ..., A)} va p= (Uy,Us,...,Uy)
Ra: Yes/No
Phuong phap:
Budc 1 (Lap bang):
Thanh 13p 1 bang gbm k dong va n cbt. Cac cOt dugc ky hiéu bdi cac

thudc tinh A; (i = 1,n), cac dong dugc ki hiéu bdi cac tap thudc tinh U; (j=
1k), cac phan tl clla bang s& duoc ghi 13 a; hodc b; theo nguyén tac sau:
« phantlrdongicOtjlaanéuA; 0U;
 phan t cOt dong i cOt j 1a by néu ngugc lai
Budc 2 (Bién dbi bang):
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Repeat
Form6i X - YOF do
Thuc hién viéc bang trén Y v&i nhiing dong c6 chung X
(Uu tién bi€n doi by thanh a))
Until bdng khong thay dGi dOi vGi vong for
Budc 3: (K&t luan)
@, N€u tbn tai mOt dong (bO) hoan toan cac gia tri a; (i = L,n) O p
bdo toan thong tin
“ Ngugc lai O p khong bdo toan théng tin.

Vidu:
ChoR =<U, F>, v6iU=ABCDE
F={A -C,B-C,C-D,DE -C,DE - A}
Vi p=(AD, AB, BE, CDE, AE)

Budc 1: <Lap bang>

A B C D E
AD d; bio bis d4 bis
AB di d> b23 b24 b25
BE ba a bss b4 as
CDE bas ba ds dq as
AE di b52 b53 b54 ds
Budc 2: Bi€n d6i bang
XétA - C
A B C D E
AD di b1 bz dq bis
AB a a b3 b4 bas
BE ba a b3 b4 ds
CDE ba ba ds dg ds
AE di bsz b13 b54 ds
XétB - C:
A B C D E
AD di b1, bis dq bis
AB di d2 b13 bas b25
BE b d: bis by ds
CDE b bap az da ds
AE di bs, b1z bs4 ds
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XétC -D

A B C D E

AD di bio bz dg bis

AB di d2 b3 d4 bos

BE ba: do b3 dg ds

CDE b bap az da ds

AE di bs, b3 dg ds

Xét DE - C:

A B C D E

AD di b1, bis dq bis

AB di d2 bz da bos

BE ba: do d3 da ds

CDE ba ba az dy ds

AE di bs, d3 dg ds

DE - A

A B C D E

AD d; bio bis dg bis

AB d; do bis dg bas

BE di a; ds dy ds

CDE di ba ds dg ds

AE ai bs, ds dg ds

TU bang ndy ta thdy dong 3 c6 b0 (ai, az, as, as, as). Vay phan tach p 1a
bdo toan thong tin.
Luuy:
Trong qué trinh thuc hién budc 2 (chua xong) néu da ton tai mot
dong toan 1a cac gid tri a; thi ta cling da c6 th€ két ludn ngay phan tach P Ia
bdo toan thong tin.

5.3.2. Phan tach bdo toan phu thudc ham
Pinh nghia: (Phan tach bao toan phu thudc ham)
Cho R = <U, F>, p= (R,,Ry,...,Ry) 1a phan tach trén R v4i R; = <U,, F;>
k
(i =1,_k). Khi d6, p dugc goi 1a phan tach bado toan phu thudc ham néu UE

i=1

k
tuong duong F (hay (UE ) = F).

i=1
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Vidu:

Cho R = <U, F>, trong dé: U = ABCD, F = {A - BCD, C - D},
va p = (Ry, Ry), vdi R, = <CD, {C - D}>, R, = <ABC, {A - BC}>.

Do G = {C - D, A - BC} tuong duong F nén p la phép phan tach
bdo toan phu thudc ham.

Néu cho trudc R = <U, F>, p= (Uy, U,, ..., Uy) thi: viéc x4c dinh cac
F. (i =1,k ) dugc thuc hién dua vao dinh nghia sau:

Pinh nghia: (Chi€u clia tap phu thudc ham F trén tap thudc tinh U))
Cho R = <U, F>va U; 0 U. Khi d6, chi€u cUa F trén tap thuOc tinh Uj,
ky hiéu 1a My(F), dugc xac dinh nhu sau:

Mu(F) ={X-AOF |X,A0UvaAUX}

Vidu:
ChoR=<U,F>,v6iU=ABCD,F={A -D,D -B,A - C}
Xét p= (ABC, AD) (U, = ABC, U,= AD)
a =(A C,A B (Chleu cUaF lén tap U,)
va Fz {A D} (chleu cUa F lén tap Uy)

Nhan xét:

Mu(F) 1a bao gdbm cac phu thudc ham tam thudng va khong tam
thu‘dng (phu thuOc ham tam thuong 1a phu thudc ham ma vé& phai 1a con
cla vé tréi). o) day chung ta dung (A O X) 1a d€ loai bd cac phu thudc ham
tam thuong. Vi vay vi€c xéac dinh cac F; (i =1,k) 1a dua vao viéc xac dinh
phu t6i thi€u cla Mu(F):

F; = Phu t6i thi€u (Mw(F)) (i=Lk)

Thuat toan: Tim M x(F)

Budc 1:
Tinhcac X, O0X° O XvaX # [
Budc 2:
Xéc dinh cac phu thuOc ham cla Mx(F), dua vao:
Begin
F =01
For mOi X* = A;A,...Ax do
Fori=1tokdo
If (A X™) and (A; 0 X') then
FF=F0{X - A}
rlx(F) =F’;
End;
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Vidu:
Cho R = <ABCD, {A-D, D-B, A-C}> va X =ABC
Ar' = ABCD (AB)s" = ABCD

Br =B (AC):" = ABCD

G =C (BC):" = BC.

Fl,: {A —>B,A —)C,AB —>C,AC —>B}
Nhan xét:

Cac phu thuOc ham tdm thuOng s€ bi loai bd khi xét mot phu toi
thi€u v6i F..
Vi du: Xét vi du trén:

Ta c6 1 phu t6i thi€u cla F;' la:

Fi={A C,A B}

D€ ki€m tra mOt phan tach c6 bdo toan phu thudc ham hay khéng,
theo phuong phép néu trén ta phdi thuc hién viéc x4c dinh cac F; (i = 1Lk).

k
TU d6 suy ra G = UE va viéc kiém tra F tuong duong G dua vao tinh chat
i=1
tuong duong sau:
G F )
F tuong duong G < .
G (2
Do (1) 1a hién nhién nén ta chi can ki€m tra (2) dua vao thudt ton
sau:

Thudt toan: Ki€m traF 0 G *
Vao: F, G
Ra: Yes/No
Phuong phap:
Procedure KiemTra;
Begin
Form0Oi X -~ Y OF do
If X¢" /Y then

Begin
Write(p khong bdo toan phu thuGc ham’);
Exit;
End;
Write(‘0 bdo toan phu thudc ham’);
End;

Thudt toan: Tinh X" ma khong can phai x4c dinh G
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D€ c6 thé tinh dugc X¢* ma khong can phdi xac dinh G (khéng can
x4c dinh cac F)) ta c6 thé dua vao thudt toan sau:
Vao: R=<U, F>
p = (Rl,Rz,. . .,Rn)
XOUu
Ra: X¢'
Phuong phap:
Procedure Tinh Xg';
Begin
7 :=X;
Repeat
For i:=1tondo
=7 ((Z N Ui)+F N Ui)
Until <Z khong thay dGi>
)(GJr = Z,
End;

Vidu:
Cho R=<U,F>,U=ABCD,F={A -B,B -C,C -D,D - A},
va p=(AB, BC, CD) c6 bdo toan phu thu6c ham
- XétD - A OF, tinh Dg" nhu sau:
1. Z:=D
2. ei:=1;U;i:=AB
0 Z:=20((ZnU)f n U)=D0O ((DNAB) n AB)=D
ej:=2;U,=BC
O Z=DUO(DnBC)y n BC)=D
*i1:=3;U;=CD
0 Z:=D O ((DnCD):* n CD) =CD : Z thay d6i O quay lai
*i:=10Z=CD
«i:=207Z=BCD
«i:=307Z=BCD
«i:=107Z=ABCD
*i:=207Z=ABCD
*«i:=307Z=ABCD
O Ds"=ABCDOD -A0OG"
- XétA -BOF, tinh A'c=ABCD [ B
- XétB - COF,tinhB'c=ABCD U C
- XétC - DOF, tinhC'c=ABCD D
0 Kétluan: pbdo toan phu thudc ham

Luuy:
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MOt phan tach p bdo toan théng tin nhung cé thé khong bao toan phu
thudc ham.
Vidu:
R=<U,F>,v6iU=CSZ,F={CS -Z,Z - C}
Xét p = (ZC, SZ), p bdo toan thong tin (bai tap) nhung o khéng bao
toan phu thuOc ham.
MOt phan tach bdo toan phu thudc ham nhung ciing c6 th€ khéng bdo
toan thong tin.
Vidu:
ChoR =<U, F> v6iU=ABCD,F={A - B,C - D}
Xét p=(AB, CD), pla bdo toan phu thuQc ham vi:
Fi={A -B}
F.={C -D}
Nhung ro rang P la khong bdo toan thong tin.

Nhan xét:

MOt phan tach bdo toan théng tin nhung khéng bdo toan phu thulc
ham thi van c6 th€ s& dung dugc. Tuy nhién di€éu nay s€ gy phién phc
doi v&i ngudi 1ap trinh, bdi 1€ viéc cap nhat dit liéu trén mo6t quan hé r; O
Ri (i = Lk) s€ c6 th€ 1am cho quan hé gOc r khong thda F. Do dé viéc cap
nhat thudng dugc thuc hién theo quy trinh sau:

“  Budc 1: Cap nhat dr liéu trén r;

«  Bu&c 2: Tinhr

s Budc 3: Néu r thda F thi viéc cap nhat dugc chap nhan, con néu
khong viéc cap nhat sé bi huy bo.

5.4. LY THUYET CHUAN HOA

MOt lugc dO quan hé quan hé thi€t ké khong t6t sé gay ra nhiing di
thudng dir li€u nhu du thUra d(r 1iéu va do viéc cap nhat d(t liéu. PE tranh
di thuong d{t liéu, lugc d6 quan hé can thié€t phai bién dbi thanh cac dang
phtt hop. Qua trinh d6 dugc xem 1a qua trinh chudn héa lugc dO quan hé.

Ly thuy€t chudn hoé sé& xac dinh cic dang chudn (Norm Form) cUa
mOt lugc d6 quan hé. Bong thoi cho phép xay dung cac thut toan d€ phan
tdch mOt lugc db thanh cac lugc dO con sao cho cac 1ugc d6 con déu thudc
mOt dang chudn nao doé.

5.4.1. Dang chuén 1 (1NF)
Pinh nghia:

MOt luge d6 R dugc goi 1a thubc dang chudn 1 (ky hiéu: R 0 1INF)

n€u mién gia tri cla cac thudc tinh trong R chi chlta nhiing gia tri nguyén t0
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(khéng th€ phan chia dugc), hay cac thudc tinh ndy déu la cac gia tri don va
don tri.

Nguogc v6i thudc tinh don 1a thudc tinh phUc hgp (day 1a thudc tinh
dugc xay dung tU nhiéu thuQc tinh khéc).

Ngugc vai thubc tinh don tri 1a thubc tinh da tri (day 1a thudc tinh ma
gi tri cUa n6 1a mOt tap hop).

Quy udc:
Tat cd cac lugc dd quan hé néu khdng néi rd né khong 1a INF thi
xem nhu n6 thuOc 1NF.

5.4.2. Dang chuén 2 (2NF)
Pinh nghia: (ThuOc tinh khoa)

Cho R= <U, F>. Khi d6, thuQc tinh A dugc goi la thu®c tinh khoa
néu A thudc mot khoa nao dé clia R. Nguoc lai, A dugc goi 1a thudc tinh
khong khoa.

Vi du:

1) R =<U, F>, v6i U=ABCD, F = {AB - C, C - D} 0 tap c4c khéa K cUa
R 13 K = {AB} O R ¢06 hai thuQc tinh khod: A va B, va R ¢6 hai thuOc tinh
khong khoa: C va D.

2) R =<U, F> v6iU=ABCD,F={AB - C,B -~ D,BC - A}
[0 tap cac khoa K cla R 1a K = {AB, BC} O R c6 ba thulc tinh khoa: A,
B va C, con D la thudc tinh khong khoa.

Pinh nghia: (Phu thuéc ham day dua)

Cho R = <U, F>. Khi d6, X - Y OF dugc goi 1a mét phu thudc ham

day du (doc 1a: Y phu thudc ham day dd vao X) néu:
Y7 0 X sao cho Z ~YOF*
Vi du:

NKBH = <U, F>

v0i U = {NG, SP, MH, bG, SL}, F = {{SP, MH} -U, MH DG}

O {SP, MH} - BG 0 F" khéng la phu thudc ham day du (vi 0 MH [
{MH, SP}: MH - DG 0O F")

Nhan xét:

X - U OF*1a mo6t phu thubc ham day du khi X 1a khoa cUa R.
Pinh nghia: (2NF)

Cho R = <U, F>, R dugc goi la thudc dang chudn 2 (ky hiéu R O
2NF) néu v&i moi thulc tinh khong khod cla R 1a phu thudc ham day du
vao moi khoa clla R.

Nhu vay:
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« R O 2NF néu va chi néu JA 1a thuQc tinh khéng khoa, 0 X O thuOc
tap cac khoa clla R thi X — A 00 F*1a phu thudc ham day du.

« R [ 2NF néu va chi n€u 0 A 1a thuOc tinh khong khoa va [OX [ thuQc
tap cac khoa cla R sao cho X A [ F* khong 1a phu thuOc ham day

= I
.,

Cac vi du:
Vi du 1: Xét vi du trén, lugc d0 NKBH c6 tap cac khoa 1a K = {SP, MH},
do d6 hai thuOc tinh khod 1a SP va MH. Suy ra cac thuOc tinh khong khoa:
NG, DG, SL.

Theo trén ta c6 : {SP, MH} DG [ F* khong 1a phu thudc ham day du
vi MH DG [0 NKBH [ 2NF.

Vidu 2: Cho R = <SAIP, {SI - P,S - A}. Luc dé R [J 2NF.
That vay, R chi ¢ khoa SI nén A 1a thuQc tinh khong khdéa, mat khac A
khong phu thuGc ham day dU vao khéa SIvi S - A.

Vidu 3: Cho R = <SAIP, {SI - P}. R I 2NF.

That vay, R chi c6 khéa SI nén A, P 1a c4c thuOc tinh khong khda, mat khac
A va P phu thuOc ham day du vao khéa SI vi khong cé tap con nao cUa SI
xac dinh ham A va P.

Thudt toan: Ki€m tra R thudc 2NF
Vao: R=<U, F>

Ra: Yes/No
Phuong phap:
Procedure KiemTra2NF (R);
Begin
For mOi A khong phai 1a thudc tinh khoé do
For mOi X 0 K do {K l1a tap cac khéa clla R}
If <X - A khong la phu thuOc ham day d0> Then
Return No;
Return Yes;
End;
Nhan xét:
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1. Néu moi khod clla lugc d6 quan hé R chi c6 mot thuOc tinh thi R O2NF.
Hay (0 X O K: [X| = 1) O R [J 2NF.

2.Lugc d6 quan hé R 2NF = 0 X-A O F, véi A 0 X va X 0 K (K la
khoa cUa R) thi A 14 thuQc tinh kho4. (bai tap)

5.4.3. Dang chuén 3 (3NF)
Vidu:
Cho NKBH = <U, F>, v6i U = {STT, NGAY, MH, TH, DG, SL},
F = {STT -U, MH -TH, MH DG}
0  NKBH O 2NF (do lugc dO6 c6 mOt khoa duy nhat 1a STT chi c6
mOt thuOc tinh) nhung van ton tai du thtra dr liéu trong lugc do nay.

SIT | Ngay | MH | TH PG SL
1 |01/01/01] A1 |Tiéu 50 10
2 |o2/0101] A2 |cCafe 20 20
3 |o03/01/01] A1 |Tiéu 50 30
4 |04/01/01] A2 |cafe 20 40

0  Phan tdch NKBH thanh 2 lugc do con:
HANG = <U1, F1>, Vél U1 = {MH, TH, DG} Vél F1 = {MH — U1}
NK = <U,, F»>, v6i U, = {STT, NGAY, MH, SL} va F, = {STT - U,}

R1 = NK | | R2= HANG
#STT o #MH
Ngay TH

vu |00 DG
SL

Ta sé& chlng minh rang:
@ NKBH O 3NF
@ HANG, NK O 3NF

Pinh nghia: (R 0 3NF)
Cho R = <U, F>. Khi d6 R dudc goi 1a thudc dang chudn 3 (ky hiéu

R O3NF)néu 0 X -A OF" v6i A O X thi:

@ hodc X la siéu khoa

7 hoac A 1a thuQc tinh kho4
Tu dinh nghia suy ra:
RO3NF - OX - A OFvGi A 0 X sao cho thda hai diéu kién sau:

1. X khong la siéu khoa

2. A la thuOc tinh khéng khod
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Vidu 1:
Xét vi du trén, NKBH = <U, F>, v&i
U = {STT, NGAY, MH, TH, BG, SL},
F = {STT -U, MH -TH, MH DG}
NKBH chi c6 m6t khéa STT va dé dang thdy NKBH O 3NF bdi vi tOn tai
phu thubéc ham MH - TH O F* ma MH khong 1a siéu khod, TH ciing khong
phai 1a thudc tinh khoa.
Xem hai lugc dO con clla NKBH 1a HANG va NK:
HANG = <U1, F1>, Vél U1 = {MH, TH, DG} Vél F1 = {MH — U1}
NK = <U,, F,>, v3i U, = {STT, NGAY, MH, SL} va F, = {STT - U,}
R6 rang HANG c6 duy nhat khéa 1a MH va NK c¢6 duy nhat khéa 1a STT, tur
d6 dé thdy HANG va NK [ 3NF.
Vidu 2:

Cho R = <CSZ, {CS - Z, Z - C}>. Lugc db nay c6 hai khéa l1a CS va SZ.
Vay R khong c6 thuOc tinh khéng khoa nén R O 3NF.

Vidu 3:
Cho R = <SIDM, {SI - D, SD — M}>. Lugc do0 nay chi c6 mOt khéa 1a SI,
D, M la céc thuQc tinh khéng khéa. R [0 3NF vi [0 SD - M.
Chu y: Néu R khong chlta thubc tinh khong khéa thi R [0 3NF.
Thudt toan: Ki€m tra 3NF
Vao: R=<U, F>
Ra: Yes/No
Phuong phap:

Procedure KiemTra3NF(R);
Begin
For mOi X khong 1a siéu khoa clia R do
If <X* O A la thubc tinh khong khod va A [J X> then
Return No; {R khong thuOc 3NF}
Return Yes; {R thubc 3NF}
End;

Nhan xét
Néu R [0 3NF thi R [ 2NF
Néu R [0 2NF thi R 0 INF
Ta c6 thé chlng minhrang: RO3NF « OX - YOF'vaY - A OF voi:
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@ X la khoa

Y khong la siéu khoa

) A'la thudc tinh khéng khod va A OY
Hay:

RO3NF = [0Xlakhoa ~Y,Y-A va A khong la thubc tinh khod, A O'Y

Vidu:
Xét vi du trén: NKBH = <U, F>, v0i
U = {STT, NGAY, MH, TH, bG, SL},
F={STT -U, MH -TH, MH -DG}
NKBH [ 3NF, vi: {STT}_khoa e MH - TH_khong khoa.

Thudt toan 1: Phan tach thanh cac luoc do con 3NF bdo toan théng tin
Vao: R=<U, F>
Ra: p=(R, R, ...,Ry) vOi R, 3NF (i = k) va pla bdo toan thong tin.

Phuong phap:
Budc 1: Ki€m tra R 0 3NF

@, N&u R [ 3NF: khong phan tach va ding

@ Néu R 0 3NF thi 0 X_khoa S Y, maY - A_khong khoa, A []

Y. Phéan tach R thanh 2 lugc d6 con: p= (YA, U\A)
Budc 2: Kiém tra cac lugc dO con
Ki€m tra 1an 1ugt cac 1ugt cac lugc db con c6 thudc 3NF khong, néu

khong thuOc thi 1ai phan tach ti€p (theo quy tac chi ra trong budc 1) cho dén
khi ndo tat ca cac lugc db con déu thudc dang chudn 3NF. By gi0 chiing
ta s& c6 mOt cay phan tach (cay nhi phan) ma cac nit 14 1a cac lugc do con
thuc chudn 3NF. D6 1a két qua can tim.
Procedure PhanTach(U, F);

Begin
If (X - A, X_khong siéu khoa, A_khong khoa, A [ X) then
begin
PhanTach(XA, F,);
PhanTach(U\A, F»);
end;
End;
Luuy:

Néu phan tach p= (Uj, ..., U,) ton tai U;1a tap con cla U; (i # j) thita
loai bé lugc do tuong Ung vai tap thudce tinh U..
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Vidu:
Xét vidu trén: J {STT} - {MH, TH} - DG
O p={MH, TH, bG}, {STT, NGAY, MH, TH, SL})

[ 3NF 0 3NF, do OSTT _~ MH TH
{MH,TH} {STT,NGAY,MH,SL}
[0 3NF [ 3NF
0 p=({MH,TH, DG},{STT,NGAY,MH,SL})

Luuy:
Thuat toan trén khong duy nhat
Vidu: Xét vi du trén
0{STT} ~ {MH} — TH.
0 p=({MH, TH} , {STT, NGAY, MH, BG, SL})
[J 3NF [J3NF, do: JSTT ~ MH-DG

N

{MH, DG} {STT,NGAY,MH,SL}
[ 3NF [J 3NF
O p=({MH, TH}, {MH, DG}, {STT, NGAY, MH, SL})

Luuy
Ta c6 th€ gOp cac lugc dO c6 dang nhu sau d€ tao thanh mot lugc do
ma van bao toan thong tin va phu thuGc ham.

R =<AA{A - A}> [
R, = <AA,{A — A}>[
O R=<AAA,..A {A - AA,..A }>L3NF
R =<AA{A - A}>H
Thudt toan 2: Phan tach thanh cic lugc d6 con 3NF bdo toan théng tin va

bdo toan phu thuGc ham
Vao: R=<U, F>

Ra: p=(Ro R, Ry ..., R)VGi R 3NF (i= 0,k), plabdo toan
thong tin va bdo toan phu thuQc ham.
Phuong phap:
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{Phan tach thanh c4c lugc d6 con 3NF bdo toan thong tin va bdo toan phu
thuOc ham}

Budc1:  Xac dinh phu t6i thi€u cUa F:
F’ = {Xl —>Ai|i: l,m}

Budc2:  Tim mOt khod X batki cla R.
Budc3:  Xac dinh cac lugc db con Ry = <Uy, Fo> v6i Uy = X

Ri = <U, F>v6i U= XA; (i= 1,m)

Luu §
“,  Néuli# jmaU OU(,j= 0,m) thiloai bd Ri. Qua trinh nay sé&
ti€p tuc cho dén khi khong th€ loai bé dugc mot R; nao nifa.
@) Chting ta c6 th€ gdp cac lugc dd nhu trong phan 5.4.3.9. Luu y

Vi du
Cho R =<U, F>, v6i U= ABCD, F = {A =B, B_.C, CD A, AC-D}
Budc1:  Tacé moOt phu toi thi€u cla F la:
F={A-B,B-C, CD-A, A-D}

Budc2:  Taco AlamoOt khod claR.
BUé’C 3: RO = <U0, F0> Vél Uo =A s Fo =[]

R = <AB, {A -B }>

R, =<BC, {B-C}>

R; =< ACD, {CD-A, A-D, A-C}>

Ry =<AD, {A-D}>

L0a1 Ro va R4
Kétluan: p=(AB, BC, ACD)
Luuy:

Thuat toan khong duy nhat, bédi vi:
i Do cach tim mOt khod ban dau c6 thé& khac nhau.
) Do cach xac dinh phu t0i thi€u 1a khong duy nhat.
5.4.4. Dang chuan BCNF (Boyce - Codd Normal Form)
Vidu
ChoR=<U, F> v8iU=CSZvaF={CS-Z,Z-C}. Nhudai thay &
trén, R 0 3NNF, tuy nhién lugc d6 nay van con du thtta dirliéu, chang han
xét quan hé r 0 R nhu sau:
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Tach thanh lugc d6 con:

C Z S Z
=T
VN 84 N Hue 84
My 1 HN 84
My 2 A 1 Khong
du
X 99 B 1 thita
@ C 2
Khéng du thira D 2
A 99

Ta thdy R 0 3NF (vi R ¢6 2 khoa: CS va SZ), nhung R van du thira. Ta sé
chUng minh R 00 BCNF.
Pinh nghia: (Dang chuan BCNF)

Cho R = <U, F>. Khi d6 R thudc dang chudn BCNF (ky hiéu
ROBCNF) néu véi moi X ~A O F' v3i A 0 X thi X 1a siéu khoa cUa R.
Nhan xét:

R OBCNF O R O 3NF
“s  ROBCNF « OX-A OF v8i A O X va X khong 1a siéu khoa.
Vidu:

ChoR=<U,F> v6iU=CSZvaF={CS-Z,Z-C}, R0OBCNF vi
07 -C OF" ma vé trai (Z) khong phai 1a siéu khoa.

Thudt toan: Ki€m tra mét luoc dé quan hé c6 thuéc BCNF
Vao: R=<U, F>
Ra: Yes/No
Phuong phap:

Procedure KiemTraBCNF(U, F);
Begin
For <m0i X khéng la siéu khoa> do
If X'r # X then
Return No;
Return Yes;
End;
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Nhan xét:
) Tat cd cac dang chudn: INF, 2NF, 3NF
déu c6 thé du thira d{t liéu.
©, R OBCNF < Odu thUa d{rliéu.
) Khi R 0 BCNF, tat ca cac phu thulc
d{r liéu déu la c4c rang bubc vé khoa.

INF

Thudt toan 1 (Phan tach R thanh cac lugc dd6 théda BCNF va bdo toan
thong tin)
Phai tim chi€u cUa cac phu thudc ham trén cac lugc db con.
Vao: R=<U, F>
Ra: p=(Ro, Ry, Ry, ..., Ry) bAo toan thong tin va R; 0 BCNF
Phuong phap: xay dung cdy phan tach theo céc thU tuc sau:

Procedure BCNF_PTH (U, F);
Begin
If <OX A OF" v6i A O X v6i X khong 1a siéu khoa> Then
begin
BCNF_PTH(XA, []xa(F));
BCNF_PTH(U\A, [Tua(F));
end;

End;

Vidu:

ChoR=<U,F> v6iU=CSZvaF={CS-Z,7-C}.

R [0 BCNF vi Z -C O F, Z khong 1a siéu khoa (tap khoa: {CS, ZS}).
Do vay ta phan tach R thanh 2 lugc d6 con nhu sau:

R

R1 =<ZC, {Z -C}> R2 =<8z, >
U R1 [1 BCNF 0 R2 [0 BCNF
Nhan xét:
Uu di€ém: viéc phan tach cac lugc d6 thanh cac luoc d6 con BCNF 1a
dumng.
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Nhugc diém: c6 dd phlc tap ham mii (d6 1a sO thudc tinh cla moi
lugc dob con).

BO dé 1:

Moi lugc do c6 hai thuOc tinh déu thubc dang chudn BCNF. biéu
nay co nghia: |[U| =2 U R = <U, F> [ BCNF.

Chtng minh:
Gid sU' R = <AB, F>, xet cac truOng hQp sau:
F=g¢ O
F={A _ B} H
[0 R=<U,F >L1BCNF

F ={A - B,B - A}H

BO dé 2:

NéuR OBCNF thi JA,BOU (A # B): UAAB - A OF". T(c la: néu

ZIA,BOU(A# B): UAAB - A O F" thi R 0 BCNF.

ChUng minh: bang phuong phap phan ching

Gid s ROBCNF O OX - A OF": A X va X khong la siéu khoa
(X'r 2 U).

DoX'2UOOBOU:BOX'(Az B)OBOXDOXOUAB. O
U\AB - X O F". Ngodira: X - AOF 0 U\AB - A 0F" (mau thuan) O
diéu phai chUng minh.

Dua vao hai b6 dé & trén ta c6 thudt toan sau day:

Thudt toan 2: Phan tach R thanh cac lugc do6 thda BCNF va bdo toan
thong tin (khong can tinh chi€u cua F trén cac luoc do con).

Vao: R=<U, F>
Ra: p=(Ro, Ry, Ry, ..., Ry) bdo toan thong tin va R; [0 BCNF
Phuong phap:
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Procedure BCNF_PTH(U, F);
Begin
p:=0;
Z:=U;
Repeat
PhanTach(Z, Y, A’);{nham xac dinh Y va A’ d€ phan tich Z
thanh hai lugc d6 con Y O BCNEva Z\ A’};

p:=pU{Y}
2 =7\A;
Until 21 A, BOZ (A # B): AO(Z-AB)’;
End;
Trong do:
Procedure PhanTach(Z, Y, A’);
Begin
Y:=7;
While JA,BOY: A% BvaA U (Y-AB) do
begin
Y:=Y -B;
A’:=A;
end;
End;
Vi du
ChoR=<U,F> v6iU=CSZvaF={CS-Z,7Z-C}
Y=CSZ AlcC
Y | CZ
Y =CSZ
CZ SZ
(Z - C) 2 thubc tinh

0 p=(CZ, SZ) 1a phan tach can tim.

Nhan xét
Uu diém: thudt toan ndy c6 dO phUc tap tinh toan 1a da thlic O(n’m)
v6éin=|U|,m = [F|.
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Nhuoc diém: Déi khi lai phan tdch mot luge d6 quan hé da & dang
chudn BCNF.
Vidu1l: ChoR=<ABC,F={C - A,C - B}>

Y = ABC
A A
B B
Y | AC
C'=CAB
AC BC
(C - A) 2 thubc tinh

p = (AC, BC) l1a phan tach can tim.
Vidu 2:
Cho R = <ABCDEFG, {AB - D,CD -E,E - B,EF - G}>

ABCDEFG
AB B B B BBA
C D F GYBCDEFG
BDEFG BEFG BEG BEBCDEFG
BE v = (CDEFG)”
E_B ACDEFG
AG G GBA
C DYCDEFG
DEFG EFG
EFG v
EF -G ACDEF
AE EBA
FYCDEF CDE

v
CDE ACDF
CD-E [UIBCNF

0 p = (BD, EFG, CDE, ACDF).
Nhan xét

Cd hai thudt toan trén déu c6 thé cho phan tach p khong duy nhat.
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R® rang khong tOn tai mOt thudt todn phan tach thanh BCNF vUa bdo
toan thong tin, vira bdo toan phu thuQc ham.
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