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Tém tat. Trén quan diém xem mién tri ciia mdi thudc tinh trong co s dit lieu mo chia dit
lieu ngon ngit tuong tng véi mot dai s6 gia tit thich hop phu thuoc ham md va phu thuoc
da tri mo da dugce nghién ciu [4, 5 [7]. Trong bai bao nay, ching to6i tiép tuc nghién citu
mot s6 dang chuan ma. Céc khai niem khéa miic £, siéu khéa mitc & va dang chuan FINF,
AF2NF, AF3NF, AFBCNF trong co s6 dit liéu mo chita dit liéu ngon ngit duge dinh nghia.
Phép tach mot luge do co sé dit lieu vé dang chuan AF3NF bao toan cac phu thuoc ham mo
ciing nhu tach vé dang chuan RFBCNF béo toan thong tin dudc quan tam nghién ciu.

Tt khéa: co s& dit lieu mdo, dit lieu ngon ngit, dang chudn md, phép téch.

Abstract. On the viewpoint that each attribute domain of the fuzzy databases with linguis-
tic data corresponds to an appropriate hegde algebras, the fuzzy functional dependencies and
the fuzzy multivalued dependencies are studied [4} [5, [7]. In this paper, we continue to study a
number of fuzzy normal forms. Such concepts as R-keys, super K-keys and the normal forms
FINF, RF2NF, RF3NF, AFBCNF are defined in fuzzy databases with linguistic data. The
paper focuses on researching the fuzzy dependency preserving decomposition into KF3NF
and the lossless join decomposition into AFBCNF.

Keywords: fuzzy databases, linguistic data, fuzzy normal forms, decomposition.

1. GIOI THIEU

Sy xuat hién thong tin khong chac chin, khong chinh x4c, thong tin mo hd ma ching
ta s& goi chung la thong tin md trong mot mo6 hinh co sé dit lieu (CSDL) nao dé 1a hét sitc
tu nhien. Chéng han khi diéu tra, khio sat thong tin vé nhitng cong ty, doanh nghiép cung
cAp mot so6 mit hang trén thi truong 6 mot dia ban trong nhitng nam gan day thi c6 nhiéu
thong tin khong hoan toan chinh xéc hoic theo kiéu dinh tinh nhu: quy moé doanh nghiép 1a
nhd, rat nho, vita, 16n,..; gia ca c6 thé la cao, rat cao,...; thoi gian cung cip hang 13 nhanh,
cham,...Viéc biéu dién, xit 1y céc loai thong tin nay mot cach truc tiép 1a vAn dé nhan dugc
sy quan tam ctia nhiéu nha nghién cttu va mo hinh chita thong tin md dude goi chung 1a
CSDL mag.
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Trong cac bai bao gan day [4, 5l [7], cac tac gid da nghién citu mot s6 van dé trén mo
hinh CSDL md theo cach tiép can dai s6 gia tit. Ngoai nhiing kiéu dit lieu da duge dé cap
nhu gia tri 16, gid tri khodng, tap hop cac gia tri rd, chiing toi dac biét quan tam dén cac
gid tri clia bién ngon ngit tuong ting véi cac thuoc tinh (quy mo, gia, thoi gian cung cap).
Nhitng gia tri ciia bién ngon ngit & day ciing chinh 1a nhing phan ti, nhitng gia tri ngon ngit
clia mot dai s6 gia ti tuong ting va nhitng CSDL chita cac gia tri ngon ngit nhu vay ching
ta sé goi la CSDL m¢ chita dit liéu ngdn ngit hay cho gon 1a CSDL ngoén ngit.

Phan hoach mién tri ctia thuoc tinh bang mot quan hé tuong duong phu thude vio mot
s6 duong k c6 dinh trude, c6 ¥ nghia la do dai clia mot tit chuan dude chon, dé xay dung
quan hé bing nhau md gitta cac dit lieu trong mién tri. Trén co sé nay cé thé thuc hien céc
chuyén déi truy van mo sang truy van ro [4], dinh nghia phu thudéc ham mg, phu thudc da
tri mo, xay dung tap luat suy dién ding dan va day du [7]. Mot s6 téc gid da dya trén nhing
két qua nay dé dé xuat phuong phap biéu dién va cai dit co sé dit lieu md chita dit lieu ngon
ngtt trén XML.

Tuong tu trong co s6 dit lieu kinh dién, viec thiét ké "t6t" CSDL md trén mo hinh nay
sé tranh dugc nhitng hién tugng "dw tha", "di thuong" khi thiyc hién cac thao tac cap nhat
dit lieu. Vi vay, mot co s6 1y thuyét véi cac khai niem khoa, sieu khéa va cac dang chuan
md, phép tach luge dd quan hé theo quan diém thdng nhat véi nhing két qua trong [4, 5, [7]
can dugc nghién cttu. Day chinh 14 muc tiéu ciia bai béo.

Bai béo dugc t6 chitc nhu sau: Sau phan gidi thieu, Muc 2 danh cho viéc trinh bay nhitng
két qua co ban nhat vé phy thudoc ham md trong co sé dit lieu ngon ngit. Muyc 3 trinh bay céc
khai niem, dinh nghia vé khoa, siéu khéa mitc & va cac dang chuan FINF, RF2NF, AF3NF,
AFBCNF. Muc 4 danh cho viéc nghién cttu phép tach luge dd co sé dit lieu vé dang chuan
AF3NF bao toan cac phuy thuoc ham mas. Muc 5 trinh bay vé phép tach luge do co sé dit
lieu vé dang chuan SFBCNF bao toan thong tin. Cubi ciing, mot s6 nhan xét va két luan vé
nhitng van dé da dudc nghién citu trong bai bio sé dude trinh bay trong Muc 6.

2. PHU THUOC HAM MO TRONG CO SO DU LIEU NGON NGU

CSDL ngon ngt, da duge gisi thieu trong [4, [7], 1a mot tap DB ={U, Ry, ..., Ry,; Const}, &
day U = {Ay, As, ..., Ap } 1a khong gian cac thude tinh, méi R; 1a mot luge do quan he, Const
1a tap cac rang buoc dit licu. Mién tri Dom(A) ctia thudc tinh A (trong s6 céc Ay, A, ..., Ay)
c6 thé chita gié tri ro, gia tri khoang, cac kiéu dit lieu khéac diac biet 1a gia tri ctia bién ngon
ngit, chiing 14 nhitng phan ti ctia dai s6 gia ti tuong tng véi bién ngon ngit. Véi mdi Dom(A)
ta chon tuly ¥ mot s6 nguyen duong k > 0. Ghép cac khodng mo thich hop clia tat ci cac tu
c6 do dai k + 1 (chi tiét trong [4]), ta dugc mot phan hoach trén [0, 1] vA qua mot phép ti 1¢
don gidn ta sé thu duge mot phan hoach trén Dom(A). Phan hoach nay xac dinh mot quan
hé tuwong duong Si. Nhitng gia tri cing thuoc mot 16p tuong duong dudge cho 14 bang nhau
miic k hay 13 tuong ty mic k. S6 k cang 16n phan hoach cang min, hai gia tri bang nhau
miic k cang phai gan nhau. Vi vay, doi v6i cac thuoc tinh khong chita cac thong tin mo nhu
tén doanh nghiép, mat hang mic k ddi v6i cac thuoc tinh nay bang co vdi ¥ nghia hai gia
tri bang nhau khi dong nhat véi nhau vé ki hieu. Bo cac s6 nguyen duong & = (ky, ko, ..., k)
dude chon tuong ting véi cac thude tinh trong U dude goi 13 mot mie tuwong tu trén luge do
quan hé R.

Dé tien theo déi, chiing ta nhéc lai mot s6 thuat ngit va ki higu trong [4]. Néu X C U thi
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ki hieu Rx 1a mot bo gom | X| thanh phan thu hep ctia & tit U xudng X. Cho Ry va £y 1a
hai mic tuong tu trén X, ta néi Ky > R’y hodc Ky < fx néu ks > £/, v6i moi A € X. Cho
£x, 8% 1a hai mic tuong tu trén X,Y C U tuong ting. Mic tuong tu mé rong trén X UY,
ki hieu Rx V R}, dugc xac dinh 1a Rx V Ry = Rx_y UR,_y UK, trong d6 Z =X NY va
1= {kaV Ky |A € Z}, & day ka V Ky = max(ka, k). Néu kz = k), thi fx V &y duoe ki
hiéu 1a Kx U Ry.
Theo cach tiép can dai s6 gia tit, véi X, Y C U, Y phu thuoc ham ms vio X trong CSDL
ngon ngit néu hai bo bang nhau mitc Ax trén X thi ciing bang nhau mic Ry trén Y. Ta c6
thé ding miic £ dé chi cho cac miic han ché Rx, Ry cho gon néu khong gay nham lan.

Dinh nghia 2.1. [5] Cho DB Ia mot CSDL ngon ngit va R 1a mot luge do quan hé ctia DB

¢6 tap thudc tinh U. V6i X, Y C U va R 1a mot muc tuwong tu trén U, ta néi Y phu thudéc ham

md vao X miic & trén lude do quan hé R, ki hieu f = X —¢ Y, néu v6i moi quan hé r € R:
(Vt,s € r)(t[X] =g s[X] = t[Y] =z s[Y])

Vi du 2.1 Mot quan hé R cia CSDL ngon ngit (md hinh cho cac vi du con lai)

Tén doanh nghiép | Quy mé | Mat hang Gia | Thoi gian cung cap
al lon cl 9.5 cham

al lon cl rat-cao 4

a2 nho cl 5.8 (2, 4]

a2 khd nho cl it-cao 3

al lén c2 thap nhanh

a3 vua c2 thap rat-nhanh

Gia stt chon & = (00,1, 00,1,2). Cac s6 1,1,2 trong K 1a ba mitc duge chon vé6i ba thuoc tinh
Quy mo, Gia va Thai gian cung cap tuong tng. Néu mitc chon 1a k thi méi cum trong phan
hoach ctia mién tri sé 14 hgp ciia cac khodng md clia mot so gia tri ngon ngt do dai k + 1.

Dé minh hoa, xét mién tri ctia thudc tinh "Gia" chita cac gia tri ngon ngit cao, thap,
rat cao, it cao,...vd cac gia tri s6. Gia st mién tri tham chiéu ctia "Gia" la [0,10]. Ching ta
sé xay dung DSGT tuyén tinh AX = (X,G,C, H,<) v6i G = {thap, cao}, C = {0, W, 1},
H = H~ U H?" = {khong, it} U {khd, rat}, trong d6, it > khong va rdt > khd . D& y ring,
khong la gia tit phu dinh dia phuong, khong phai la toan tit phi dinh logic [3]. Céc tham
s6 m& fm(cao) = fm(thap) = W = 0.5, u(khong) = p(it) = u(khd) = p(rat) = 0.25. Mitc
tuong tu cua thuoc tinh "Gia" 1a 1.

St dung ham dinh lugng ngt nghia [4], tinh gia tri dinh lugng ctia cac gia tri ngon ng
va chuyén déi lén mién tri tham chiéu véi he s6 r = 10. Ta c6:

vp(cao) = [W 4 0.5 x fm(cao)] x 10 =10.5+ 0.5 x 0.5] x 10="7.5

vy (it-cao) = [W + 0.5 x fm(it-cao)] x 10 = [0.5+ 0.5 x 0.25 x 0.5] x 10 = 5.625

vp(khong-cao) = [W + fm(it-cao) + 0.5 X fm(khong-cao)] x 10 = [0.5+ 0.25 x 0.5+ 0.5 x
0.25 x 0.5] x 10 = 6.875

vp(khd-cao) = vy(cao) + 0.5 x fm(khd-cao) x 10 = 7.5+ [0.5 x 0.25 x 0.5] x 10 = 8.125

vp(rat-cao) = 10 — 0.5 x fm(rat-cao) x 10 = 10 — 0.5 x 0.25 x 0.5 x 10 = 9.375

Tiép tuc, ching ta tinh cac khodng tuong tu Sy ,(.) trén [0,10] tao thanh bdi cac khodng
md J,.(.) cua cac gia tri ngdn ngit ¢6 do dai 2:

Si,r(cao) = J.(khong-cao) U 3, (khd-cao) = (7.5 —0.25 x 0.5 x 10,7.5+0.25 x 0.5 x 10] =
(6.25,8.75]
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81 (rdt-cao) = (10 — 0.25 x 0.5 x 10, 10] = (8.75, 10]

Sy (it-cao) = (0.5,0.5 x 10 + 0.25 x 0.5 x 10] = (5, 6.25]

Nhu vay, néu chon k = 1 thi quan hé tuong tu S; phan hoach nita trén mién tri tham
chiéu ctia thuoc tinh "Gia" thanh cac khoang (5,6.25], (6.25, 8.75], (8.75,10]. Gia tri it-cao
nam trong khoang (5,6.25], rat-cao nam trong (8.75,10], cac gia tri con lai khong-cao, cao,
kha-cao nam trong (6.25, 8.75]. Tuong ty, ching ta c6 thé phan hoach mién tri ctia céc thuoc
tinh khac c6 ton tai gia tri ngon ngtt nhu thudce tinh Quy mo, Thai gian cung cap.

Cubi cling, trong Vi du 2.1, ta c6 9.5 =1 rdt-cao, 5.8 =1 it-cao va khd-nhé =1 nhé (co thé
suy ra nhg tinh pho dung ctia DSGT).

Vi vay, R théa cac phu thudoc ham mo Tén Doanh nghiép —g Quy mo va (Tén Doanh
nghiép, Mat hang) —g Gid v6i R = (00, 1,00, 1,2) nhung rd rang khong cé cac phu thude
ham tuong ng theo kiéu kinh dién.

Dé dinh nghia va chiing minh mot sé tinh chat vé dang chuan, ching ta sé sit dung mot
s6 két qua chinh vé phu thudoc ham mo trong [4, 5 [7] nhu sau:

Gia st F' 1a mot tap phu thudoc ham md. Bao déng ctia F, ki hieu 1a FT, 1a tap tat ca
cac phu thuoc ham mo duge suy dién tit F bdi cac quy tac suy dién (K1) — (K4):

(K1) Phdn za: X —gY néuY C X;

(K2) Mé rong: X =Y = XZ —a YZ, vdi moi Z C U;

(K3) Giam mic: X =g Y = X =g Y néu 8y = 8x va &) < Ry;
(K4) Biac cau: X =g Y vaY =g Z = X —gyp Z néu 8 < Ry

Tap cac quy tac suy dién (K1) — (K4) da dugc ching minh dang dan va day du [5], tiic
la Ft = F* (6 day F* 1a tap cac hé qua logic ctia F'), dong thoi ta ciing co:

Dinh ly 2.1. [5] Gid s F la mét tdp phu thuoc ham mo. Khi dé FT c6 nhiing tinh chat
sau:

(i) X g Y eFtT=X—5gAc FT VAeY.

(ii) (X 5 Y € F¥,X =g Z € F*) = X —qup YZ € F*, vdi didu kien fix = &

(iii) (X —g Y € F*V g W € F*) = XV —gque YW € F*, v6i & < Syovw
(iv) Dat G = {X —g AJX g Y € Fva A€ Y}. Khi d6, G+ = F*.

Mot s6 quy tac khac duge ching minh 14 ding dan bang cach dung (K1)-(K4) [7]. Dac
biét chting ta quan tam dén cac quy tic trong ménh dé sau:

Ménh dé 2.1. [%] Cdc quy tdic suy dién sau day la ding ddn

Quy td:c hop: {X —4 VX wa¢ Z} E X —aua YZ néu Rx = ’QIX'

Quy tac gid bac cau: {X =g YWY =g Z} E WX —gva Z néu 8 < Ry.
Quy tic tach: Neu X =g Y va ZCY thi X —g Z.

3. MOT SO DANG CHUAN MO TRONG CSDL NGON NGU

Thiét ké "tot" mot CSDL ngon ngit nham ngin chin hién tugng "du thita", "di thuong"
xay ra khi cap nhat dit lieu. Ching ta sé md rong mot s6 dinh nghia tit CSDL kinh dién dé
phit hgp véi viéc sit dung quan hé bang nhau mic £ theo cach tiép can dai s6 gia tit.

Dinh nghia 3.1. (Phu thugc toan phan, phu thudc b phan) Cho X, Y C U vé6i U la tap

thuoc tinh ctia luge do CSDL ngon ngit R. Y dudc goi 1a phu thudc ham md toan phan miic
£ ddbi véi X néu va chi néu X —¢ Y va khong ton tai X' € X, X’ # 0 saocho X' —g Y. Y
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duge goi 1a phu thuoc ham md bo phan mic £ déi véi X khi va chi khi X —3 Y va ton tai
X' X, X' #(saocho X' —g V.

Bay gio ching ta sé dinh nghia khoéa, siéu khéa mitc £ clia luge do CSDL ngon ngi.

Dinh nghia 3.2. (Khdéa mic R, siéu khéa mic K) Cho K C U va F 1a tap cac phu thudc
ham mo trong R va K 1a mot mic tuong ty cho trude. Khi d6, K dudc goi 1a mot khoa mriic
A khi vd chi khi K -3 U € F* vd K —4 U la phu thuoc hAm md toan phan mic K. Tap
S C U dugc goi 1a mot siéu khoa miic K khi va chi khi S chita mot khéa mic K.

Néu R c6 nhiéu hon mot khéa mitc K, ta chon mot khoa K bat ky lam khoéa chinh mic .
Nhitng thuoc tinh A € K duge goi la thude tinh khéa mic &, nhing thude tinh A ¢ K duge
goi la thudc tinh khong khéa miic K.

Mién tri ctia mdi thuoc tinh trong CSDL ngon ngit chap nhan cac kiéu dit lieu khac nhau
tit kiéu (1)-(7) bao gom: gia tri r6, khodng, tap hgp, gia tri ngon ngit va 3 kiéu dit licu Null
khac "unknown", "applicable", "undefine" va quan hé bing nhau mic k giita cac kiéu dit
ligu ciing da dugdc dinh nghia (xem chi tiét trong [4]). Vi vay, dang chuan 1 dugc dinh nghia
nhu sau.

Dinh nghia 3.3. (FINF) Lugc dd quan hé md R duge goi 1a 6 dang chuan 1 (FINF) khi
va chi khi v6i moi 7 € R mién tri ctia céc thuoc tinh chita dit lieu thuoc kiéu (1)-(7) [4.

Ngoai trit dang chuan FINF, céc dang chuan khac dude dinh nghia trén luge d6 CSDL ngon
nglt dya trén co sé tap phu thudc ham mo va khéa mic K. Vi vay, trong cac dinh nghia sau
day ching ta sé goi 14 dang chuan md mic f.

Dinh nghia 3.4. (RF2NF) Cho F 1a tap phu thuoc ham mo ctia luge do quan hé ngon ngit
R v K 13 mot khoa mitc &. Khi d6, R dugdce goi 1a ¢ dang chuan 2 mitc & (RF2NF) khi v chi
khi R & dang chuan FINF va v6i moi thuoc tinh khong khéa A ¢ K taco K —g A € FT
va K —g A thoa diéu kien 8, = 8k va &, > R4 1a phu thuoc ham mo toan phan.

Dinh nghia 3.5. (RF3NF') Cho F la tap phu thuoc ham md ctia luge dd quan hé ngon ngit
R va K 1a mot khéa mic 8. Khi d6, R dude goi 1a ¢ dang chuan 3 mic £ (RF3NF) khi va
chi khi R & dang chuan FINF v& v6i moi phy thuoc ham ms X —g A€ FH, A¢ X thi A
l1a thudc tinh khoéa mic K cia R hodc X 14 mot siéu khéa mic R cua R.

Dinh nghia 3.6. (RFBCNF') Cho F la tap phu thuoc ham mo cia luge do quan hé ngon
ngit R va K 1a mot khéa miic 8. Khi d6, R dude goi 1a ¢ dang chuan md Boyce-Codd mitc £
(AFBCNF) khi va chi khi R 6 dang chuan FINF va néu phu thuoc ham mo X —g A € FT,
A ¢ Xthi X 1a mot sieu khoa mic 8.

Vi du 3.1. R 1a lugc do quan hé ngon ngit c¢6 tap thuoc tinh U=ABCDE. Miic tuong
tu R = (00,2,00,1,2). Tap phu thuéoc ham ms F = {4 —z,, B, AC &0 D}, & day
8 = (00,2,00,2,2).

ACE la mo6t khéa mtc & ctia R, béi vi: T AC %, op D ta suy ra AC —4,., D theo
(K3) do Rac = R, va 8p < R)); két hop v6i A —4,, B va cic phu thuoc tam thuong
A—g, A C—g. C, E —g, E, theo Quy tac hop, ta duge ACE —3 ABCDE.

R khong 6 dang chuan AFBCNF vi ton tai A —a,5 B ma A khong la siéu khéa mic K
cia R. R ciing khong ¢ dang chuan SF3NF, bdi vi ton tai AC —g, D € F™ ma D khong
la thuoc tinh khéa mitc R va AC khong 1a siéu khoa miic K cta R. |
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Tiép theo, ching ta sé nghién cttu viéc tach luge dé quan hé nhu trong vi du 3.1 vé cac
dang chuan RF3NF va ARFBCNF bao toan mot s6 tinh chat. Trudc tién, ching ta quan tam
dén khai niem phép chiéu mot tap phu thuoc ham ma sau day.

Gia st R 1a mot Iuge do quan hé ctia CSDL ngon ngit véi tap thude tinh U va F 14 mot
tap phu thuoc ham mo déi véi R, V 1a tap con ctia U. Phép chiéu F lén V cho két qua la
mot tap phu thuoc ham mo, ki hiéu la Iy (F'), véi

y(F)={X »g A|X -y A F" XACV}

Néu chiing ta quan tam mot mitc & x4c dinh trén U thi chi nhitng phu thuoc haim md trong
tap {X —p A|X g A€ FT XA CUvafy = Rx, 8, > Ra} méi ¢6 ¥ nghia va dang
dugce quan tam. Vi vay, d6i v6i V C U, ching ta dinh nghia

Oy (F)lg ={X ¢ A|X =g A€ FT XACV va &y = Rx, &4 > Ra}

R6 rang, Iy (F)|g C Iy (F). Bay gio, ching ta sé nghién citu viéc tach luge do quan he.

4. TACH VE DANG CHUAN &F3NF BAO TOAN PHU THUOC HAM MO

Trong CSDL kinh dién, déi véi luge do quan hé R c6 tap thudc tinh U va tap phu thuoc
ham D bao gio ciing ton tai mot phép tach p = {Ry, ..., Ry} sao cho mdi Ry, i = 1,...,m déu &
dang chuan 3NF véi tap phu thuoc ham D; = Iy, (D) = {X - Y|X - Y € DY, XY C U;}.
Trong d6 U; 1a tap cac thuoc tinh ctia R;. Van dé nay sé x4y ra thé nao doéi véi CSDL ngon
ngit va tap phu thuoc ham ma. Trude tién ching ta trinh bay cac dinh nghia mdé rong vé tap
phu thuoc ham mo tuong duong va tap phu thuéc ham mao tdi tiéu.

Dinh nghia 4.1. Cho R 1a mot Iuge do quan hé cia CSDL ngon ngit. Tap phu thudc ham
md F va G duge goi 1a tuong duong nhau déi v6i R néu va chi néu F™ = G™.

Dinh nghia 4.2. Tap phu thuoc ham md F dugce goi 1a tdi tiéu néu né thoadn man cac diéu
kién sau day:

1. Vé phai ctia mdi phu thuoc ham mo trong F' déu chita ding mot thudce tinh;

2. Khong ¢6 phu thuoc ham X —g A € F ma F — {X —g A} tuong duong véi F

3. Khong c¢6 phu thugc ham X —g A € F ma ton tai Z C X sao cho (F — {X —g
A})U{Z —4 A} tuong duong véi F.

Bay gig, ching ta trinh bay thuat toan tach lugc dd quan hé dugc md rong tit mot thuat
toan trong [8] nhu sau:
Thuat toan 1
+ DPau vao: Luge dd quan hé R va tap phu thuoc ham ma téi tiéu F
+ Daura: p = {Ry1, ..., Ry} sao cho mdi R; & dang chuan K5 F3NF va R; théa cac phu thudce
ham trong Hy, (F)|s)
+ Phuong phap:

1. Néu ton tai thuoc tinh khong thuoc bat ky vé trai hoac vé phai ctia mot phu thudce
ham ma nao trong F' thi loai b6 thudc tinh dé khéi R

2. Néu ton tai phu thudoc ham md trong F bao ham tat cd cac thudc tinh ctia R thi dat
p = {R}, ngoai ra:
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3. V6i mdi X —g A € F, xac lap R; vé6i tap thuoc tinh U; = X A 1a mot phan tii clia
phép tach p.

Trong thuat toan trén, mdi phu thudc ham mo X —g A € F ¢6 mot mic K riéng va
phép tach béo toan phu thuoc ham trong Iy, (F')|g tng véi mic K do.

Meénh dé 4.1. Gid st R la mot lige do quan hé cia CSDL ngon ngi, F la mot tap phu
thuoc ham toi tiéu trong R va p = {Ry, ..., R} la mot két qud tach tu R bang Thudt todn 1.
Khi dé, méi R; théa cdc phu thuoc ham trong Uy, (F)|g va R; ¢ dang chuan RFSNF véi
1=1,...,m.

Chatng minh. R6 rang R; théa cac phu thudc ham trong Iy, (F')|g bdi villy, (F)|s C Hy, (F).
Bay gio, chiing ta sé chitng minh R; & dang chuan KF3NF d6i véi Hy, (F)|g. Oday U; = XA
tuong tng véi X —g A duge xit Iy trong bude 3 ciia Thuat toan 1. Dé chitng minh phan
chiing, gia st ring R; khong & dang chuan SF3NF dbi véi Iy, (F)|g. Khi d6, ton tai Y —g
B € Iy, (F) | (B khong thuoc Y) ma Y khong la siéu khéa mic K va B khong la thuoc tinh
khoéa mitc & trong R;. Dé y ring A 1a thuoc tinh don va Y B C X A. Xét hai truong hgp sau
day:

Truong hgp 1: A = B. Khi d6 YB C XB. Vi B khong thudoc Y nén ta suy ra Y C X.
Hon nita, vi X la siéu khoa mitc 8 va Y khong la siéu khéa miic R trong XA nén Y C X.
Ta coY =g B e lly,(F)|g, ticlaY —g A € Iy, (F)|g. Theo dinh nghia cta Iy, (F)|s thi

L =Ry, R, > K. Theo (K3), Y g A€y, (F)|g vado do Y —z A € FT. Vi vay, trong
F ta c6 thé thay X —¢ A bing Y —z A ma bao déng F' khong thay ddi. Diéu nay mau
thuan véi tinh chat t6i tiéu cta F.

Truong hop 2: A # B. Vi X —4 A nén X 1a mot siéu khoa miic £ trong X A va ton tai
Z C X sao cho Z 1a mot khoa mitc & trong X A. Do A # B va B C X A nén ton tai B’ trong
B va B’ € X. Hon ntta, B’ khong 1& thuoc tinh khéa mic & do B khong chita thuoc tinh
khoéa mitc £ theo gia thiét phan chitng. Vi vay B’ ¢ Z, ta suy ra Z C X. Nhu vay ta c6 thé
thay Z —4 A cho X —4 A trong F ma FT khong thay déi. Diéu nay mau thudn véi tinh
chat t6i tiéu ctia F.

C4 hai truong hop déu xay ra mau thuan, ménh dé da dugce chitng minh. [ |
Vi du 4.1. R 1a lugc do quan hé ctia CSDL ngon ngit, ¢6 tap thudc tinh U=ABCD. Tap
phu thuéc ham mo F = {A —g,, B, AC —8,.p DA —aup D}, trong d6 mic tuong tu
8= (00,2,00,1), & = (00,2,00,2). R khong & dang chuan RF2NF vi ton tai D, khong 1a
thuoc tinh khéa mitc K, phu thudoc ham bo phan mitc £ vao AC do ton tai AC —facp D
va A —g,, D. Trong d6, AC —g,., D € Ft dugc suy ra tu AC —w,,, D boi (K3). St
dung Thuat toan 1, tdch R thanh p = (AB, ACD, AD). R6 rang, p bao toan cac phu thude
ham md. AB ¢ dang chuan AF3NF d6i v6i [Tap(F)|q, ACD & dang chuan &F3NF ddi v6i
Hacp(F)|g va AD & dang chuan SF3NF d6i véi Ilap(F)|g. Dé ¥ ring A —g,, D khong
thudc HACD(F)’ﬁ/ do Rp < ﬁlD.

5. TACH VE DANG CHUAN AFBCNF BAO TOAN THONG TIN

5.1. Dinh nghia phép két nbi tu nhién trong CSDL ngén ngit

Trong CSDL kinh dién, phép tach luge dd quan hé R véi tap phu thuoc ham F thanh
p = (Ry,...,R,;,) dudc goi la phép tach bado toan thong tin (hay tach khong ton that) néu
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nhu két néi ti nhién cac hinh chiéu ciia R lén cac thanh phan R; c¢6 tap thuoc tinh U; tuong
ing ta thu duge chinh quan hé R. Diéu nay nghia 13 ddi v6i mdi quan hé r € R théa F, ta
CO T =T % ...k Ty, trong d6 1; € R; va r; = Iy, (r),7 = 1,...,m. Khi thyc hién phép két ndi
tu nhién gitta hai quan hé, két qua thu dugce phu thuoc vao syt biang nhau ctia dit lieu trén
cac thudc tinh chung ciia hai quan hé. Khi quan hé bang nhau thong thuong dude thay béi
quan hé bing nhau mitc £ trong CSDL ngon ngit mot s6 tinh huéng x4y ra trong vi du sau.
Vi du 5.1. Cho R = ABC, R; =Il4p(R), Ry = llpc(R) tuong ting véi cac quan hé:

r = {aibic1, a1bica, agbaca}, r1 = {a1b1, agba}, re = {b1c1, bica, baca}

Néu xét quan hé bang nhau thong thuong thi 71 * r9 = r nhung néu dung quan hé bang
nhau mic K, gid st by = by va dat b’ 1a gia tri bang nhau mic k ddi v6i by va by thi
1 XTo 7'5 r, bdi vi r kTro = {alblcl, alblcg, alb/CQ, agb'cl, GQb/CQ, a2b202}.

Dé han ché cac bo sinh ra tit cac cap c6 gia tri bing nhau mic K& trén nhitng thudc tinh
chung, khi xt Iy tréen CSDL ngon ngit, ching ta sé gidi han phép két noi ty nhién chi thyc
hién ddi véi nhitng cép c6 gia tri bang nhau thong thuong, khong st dung quan hé bing
nhau mitc K trén nhiing thuoc tinh chung. Gid st U = {Ay, ..., A, }, Dom(R), Dom(S) C U,
mot cach hinh thuec:

T %8 = {(T1y ey The1s Thy ces Ty Smt 1y ooy S ) |70 = Siyi =k, ...ym},Vr € R,Vs € S

Véi phép két ndi ty nhién nhu vay, ching ta dinh nghia phép tach bdo toan thong tin trong
CSDL ngon ngit.

Dinh nghia 5.1. Cho R I lugc do6 quan hé CSDL ngon ngit ¢6 tap thuoc tinh U, F 1 tap
phu thuoc ham mo déi véi R. Phép tach p = (Ry, ..., Ryn) dude goi 1a bao toan thong tin dbi
v6i R khi va chi khi v6i moi r € R, r théa F ta c6 r = Iy, (r) * ... x IIy,, (1), trong d6 U; la
tap thudc tinh cua R; tuong tng.

B6 dé 5.1. Cho R la mét luge do6 CSDL ngon ngi vdi tap phu thuoc ham mo F trén tap
thuoc tinh U va p = (Ry, ..., Ry) la mot phép tach cia R. Khi do,

a) Néu p la phép tach bio toan thong tin va thay thé R; bdi phép tich o = (S, ..., Sp)
bdo toan thong tin thi phép tich T = (Ry, ..., Ri—1,51, ..., Sn, Rit+1, ..., Rm) bdo toan thong tin
doi vdi F.

b) Néu p = (R1, ..., Rp) la phép tach bio toan thong tin thi bo sung vao p mot so lige
do quan hé (Rmi1, ..., Ryr) trén U ta duge phép tach 7 = (Ry, ..., Ry, Ryt -y Rinak) bdo
toan thong tin doi vdi F.

Chatng minh. Ching minh tuong tu nhu trong [8].

5.2. Tach bao toan thong tin vé cic dang chuan RFBCNF

Phép tach bao toan thong tin duge dat ra ddi véi cac luge dd quan hé R khong & dang
chuan AFBCNF. Trong CSDL kinh dién, mot quan hé R véi tap phu thuoc ham F khong &
dang chuan BCNF déu cé thé tach béo toan thong tin thanh céc quan hé con & dang chuan
BCNF. Trén mo hinh CSDL ngon ngit, ngit nghia ctia phu thugc ham md mitc £ va phép
chiéu tap phu thudc haim md da dinh nghia, ching ta ciing c6 mot két qua tuong tit bang
viéc mé rong Thuat toan 5.3 trong [§]
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Thuat toan 2. Tach bao toan thong tin vé cic dang chuan AFBCNF

+ Dau vao: Luge dd quan hé R, tap phu thuoc ham mds F va mot mic &

+ Dau ra: p 1a mot tach clia R

+ Phuong phap:

1. bat p={R}

2. While (ton tai S € p khong & dang chuan AFBCNF) do
Chon phu thugc ham ma X —g A € [Ig(F)|g vi pham chuin AFBCNF trong S:
a. bat S1 = X A;
b. Dat So = S — A.
c.p=p— {S} U {Sl,SQ}

Meénh dé 5.1. Gid st R la mot hige do quan hé ciia co s¢ dit lieu ngon ngi, F la mot tap
phu thugc ham mo trong R, & la mot miic tuong tu cho trudc va p = {Ry, ..., Ry} la két qud
tach tw R bing Thudt todn 2. Khi dé moi R;, i = 1,...,m déu ¢ dang chuan RFBCNF va
p bdo toan thong tin.

Chaing minh. Trudc tién, ching ta ching minh R;, i = 1,...,m déu 6 dang chuan RFBCNF.
Thuat toan 2, tach mdi luge dé quan hé khong & dang chuan RFBCNF thanh céc luge do
quan hé c6 s6 thuoc tinh it hon va Thuat toan ditng sau hitu han buée. Khi dé, ta thu duge
két qua la cac luge dd quan hé ¢ dang chuan AFBCNF. That vay:

Gia stt, ton tai S € p khong & dang chuan AFBCNF vi ¢6 phu thudc ham ms X —g A €
[Ig(F)|g v6i A ¢ X ma X khong la siéu khéa mic & doéi v6i S. Thuat toan 2 chia S thanh
hai luge dd quan hé S; = XA va S = S — A. Ro rang, So C S. Ching ta sé chiing minh
S ciing 1a tap con thyc sy ctia S. Gia st ngugce lai S = S tiic XA = S . Theo gid thiét
X g A € IIg(F)|g thoa S tic Ia X —g A voi 8y = fx va £, > &4. Do d6 X —g A
theo (K3). Hon nita, theo (K1) X —& X. Theo quy tac hgp, ta suy ra X —g XA tic la
X —g S, mau thuan véi X khong la sieu khéa mic & ctia S. Nhu vay, s6 thuoc tinh trong
S1 ciing nhu Sy ludn it hon trong S.

Thuat toan ditng sau hitu han buée vi s6 thugce tinh trong mdi luge dd quan hé it dan. Néu
S chi ¢6 mot thuoc tinh thi S hién nhién & dang chuan AFBCNF. Néu S c6 ding hai thudc
tinh chédng han S = AB va ton tai mot phu thuoc ham mg, chang han A =g B € llap(F)|gq
thi chttng minh twong ty nhu trén, ta dugec A —g AB, tic A 1a mot siéu khéa miic K ctia S.
Do d6 S ¢ dang chuan RFBCNF.

Bay gio ta sé ching minh phép tach p bao toan thong tin. That vay, khi khéi tao p = {R}.
Tai mot thoi diém nao do, gia sit mot luge do quan he S € p c6 X — w5 A € IIg(F)|g khong
thoéa diéu kién ctia ASFBCNF. Theo Thuat toan 2, S dudc tach thanh hai luge do quan
he S = XA va Sy = S — A Nhuvay S1NSy = X, S — S5 = A va theo gia thiét
X —g A € Ilg(F)|g, tic la S; NSy —g S1 — Sz. Tuong tu phép ching minh Dinh 1y 5.5
[8], phép tach S thanh (S7,S2) bdo toan thong tin. Theo Bo dé 5.1, p bao toan thong tin.

Vi du 5.2. R 1a luge dd quan hé ctia CSDL ngon ngit, ¢6 tap thudc tinh U=ABCDE. Miic
tuong tu K = (00, 2,00, 1,2). Tap phu thuoc ham ms F' = {A —4,, B, AC =&, 0p D}, & day
8 = (00,2,00,2,2). R khong ¢ dang chuin AFBCNF vi ton tai A —g,, B ma A khong la
sieu khéa mic R ciia R. St dung Thuat toan 2 tach R thanh p = {AB, ACDE}. AB & dang
chuan AFBCNF déi véi tap phu thuoc ham ms Hap(F)|g = {4 —ga,, B}. ACDE khong 6
dang chuan AFBCNF déi véi tap phu thuoc ham ma 1a Hacpp(F)|g = {AC —g

ACDE D}
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vi trong luge d6 ACDE, AC khong la sieu khoa mitc . Tach ACDE thanh {ACD, ACFE}.
Lic nay, ACD & dang chuan AFBCNF (do AC la khéa mitc & trong ACD, diéu nay dugc
suy ra tit AC —g,., D bdi vi R, = fac va R, > £p). ACE & dang chuan RFBCNF la
tam thuong. Nhu vay, R dugdc tach thanh p = {AB, ACD, ACE}.

6. KET LUAN

Trong co s6 dit liéu ngdn ngit, phu thudoc ham mo duge nghién citu dya trén quan hé
tuong tu dé phan hoach mién tri ctia cac thuoc tinh theo mic 8 Nhu mot tham sb, mic &
c6 thé thay doéi theo ¥ nghia ctia titng ting dung. Vi vay, md rong ctia cic dang chuan tit co
sé dit lieu kinh dién sang co sé dit lieu ngon ngit 1a khong tam thusng. Khéa mic & va mot
s6 dang chuan mdo mitc & duge dinh nghia. Gisi han céc phu thuoc ham md han ché theo
miic & cho phép tach mot luge do co sd dit lieu ngon ngit thanh cac luge do 6 dang A3NF
thoéa cac phu thuoc ham ma trong Iy, (F)|g ciing nhu tach mot luge do co s6 dit lieu ngon
ngit vé dang chuan AFBCNF bao toan thong tin déng gép mot phan trong dinh huéng thiét
ké cac co s6 dit lieu ngon ngit. Cac dang chuan mg lien quan dén phu thuoc da tri trong co
s dit lieu ngon ngtt [7] 14 nhitng van dé can nghién citu tiép theo.
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