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1. MO DAU

Phy thude ydu ciing nhw cde phy thude logic khdc di dwge dé xufit va tién d& héa trong (4]
va [5] va cfu tric logic cda chiing dwgc nghién ciu trong (6], [7), (8], [9]. Bdn thén phy thuge yéu
di dwgc chi A4t trong thidt ké cdc hé quan trj co e& dir ligu ma ching c6 d¥c tinh rit thugn lgi
trong viéc phin tich cdc mdng dit lifu nhd hon. Trong bai ndy, ching t8i dwa ra mét =8 cée két
qud méi v cdc phy thudc yéu. Trwée tién la mét diéu kign cin va dd dd mét quan hé R thich
dng véi mét he phy thude yéu W+ cho trwée (¢ nghia 1d Wi = W), Sau dé ching t6i dua ra
mdt thuft todn cé 4§ phitc tap da thirc véi m8i quan hé R cho truée xde djnh mét quan hé kh&ng
dw thira R' sao cho R' C R, Wi, = W[,

2. CAC TIEN PR

Dinh nghia 1. {2 1a tip hiru han cde thude tinh, R = {h;, cohm} 1 quan h§ trén Q, 4, B €
1. Ta néi ring B 1a phy thugc yéu vao A trong R (ky hifu A —' B) néu
(Vhi, hy € R)((Va € A)(hi(a) = hy(a)) = (b € B)(h (b) = hj(h))).

byt WE={(A,B):A,B#@V&A%B). Ky higu X =0\ X véi X c 0.

Dinh nghia 2. 01 - tdp hitu han, P(Q) - thp che thp con cda 0. P*+(0) = P(N)\ {#}. Cho
Y € P*(0) x P*(N). Ta ndi rhng Y thda mén wt - tién 48, ndu vé6i VA, B,C, D ¢ P ()

(wf) (A,B)eY,ACC,BCD=(C,D)eY

(wi) ABeP*(Q),(vXeP*O))ACXCE=>(XX)eY)) = (ABeY

Dinh nghia 8. Cho Y C P*(N1) x P*(N). Ta ndirdng Y 14 wt - ho trén 0 néu Y théa
mim w* - tién d&,

Dinh Iy 1. (4] Cho ¥ € P*(01) x P*(N). Néu R I quan h§ trén Q thi W/ théa min
w* - tién d8. Nguwoe lai, ndu Y thda min w* - tién d8 thl t8n tgi mdt quan hé R trén 02 sao cho
Y = Wi,

3. HO CAC PHU THUOC YfuU

Dinh nghia 4. Cho Y 13 w* - ho, R 1A quan h§ trén 0. Ta néirkng R 1a thich éng véi Y
nbuWi =Y. '
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Dinh nghia 5. Cho Y 1A w* - ho trén Q. Ta goi (X, X) € Y 14 Q - phy thugec cda
Y, Ky hidu M(Y) 1A t4p tét cd cdc 0 - phy thudc cia Y. Ta goi X 1a 0 - vé trdi cla Y néu
(X, X) € M(Y), vk X 1A 0 - v& phdi cta Y néu (X, X) € M(Y). Ky hidu GF(Y) 1A thp b cd
cde 01 - v tréi cla Y va GD(Y) 14 t4p t&t cd cdc O - vé phdi cda Y.

R& ring rdng GF(Y) va GD(Y) khéng chita 8 va 0.

Dinh I 2. Cho G C P*+(Q)\{N}. Ton tai diing mt w* - ho Y trén 0 sao cho GF(Y) =G,

& diy
Y = {(4,B) e PH(Q) x P*(Q): (VX e P*(Q))(AC X C B = X€G)}.

Chitng minh: D& chiémg minh djnh 1y trén, ta cin b8 48 sau,
B8 dd 1, Cho Y 14 wt - ho trén 1. (4, B) € Y néu v chi néu

(VXePH)(ACXCB=(XX)e M(Y)).

Chitng minh: Néu (4, B) € P*() x P*(N) théa mén
(VX e P*(Q))(AC XS B) = (X,X) e M(Y)) = (A,B) € Y do (w7)
Nguoc lpi, (4, B) €Y, VX € P*(Q))
(AcXcF»Acx BC X = (X,X)e M(Y)) do (w]).

B8 d8 dwgc chirng minh,

D& dang thiy rlng Y duwgc xdc djnh & trén thda mén w* - tién 48,

Tht vly, YA, B,C,D € P*()), (A,B)eY,ACC,BC D= .
(VXePtH)CECXCD=>ACCCXCDCB=>XeGdo(A,B)eY)= (C,D)eY.

Do viy Y thda mén (w]), v hién nhién Y thda mén (w]) véi

M(Y)={(X,X)eY}={(X,X): X€ G} Tacé GF(Y)=G. B8 dé 1, ta gid ek rhng c6
mét w* - ho Y' sao cho

GFY)=G=>MY)={(X,X): XeG}=M(Y)=Y'=Y,
Do vy chl cé ding mdt w* - ho Y trén N sao cho GF(Y) =G
Hé qud 1. Cho G € P*(0)\{0}. TBn tai ding mét w* - ho Y trén Qsaocho GD(Y) =@
& ddy :
= {(A,B) € P*(N) x P*(N): (vX e P*(Q))(AC XS B=XeG)}

|nh nghi'a 6. [3]. Cho R = {hy,...,h;} I& quan h§ trén 0.
Eij={a€: hi(a) hj(a), 1 S1 < j < m).

Ta goi Eij b thp chn blng cda B. Ky higu Ep Ia ho tét cd cdc t4p cAn bAng cia R. RS
ring Er khéng chia 0, trong thyce té Ep cé thd chira § vA c6 mét 83 Eyy tring nhau,

D;ti Mn = {E‘J' # 0,: “su BE;"” E" E MR thi El"’ # E“}

= (Al Akt Al A A vEi AT VA A # 0,1 =11},

Dinh 1y 8. Cho Y 1A w* - he trén 0, R la quan h§ trén 0. R 1A thich dng véi W+ néu va
chi nfu GF(Y) = P*(Q) \ (Mr u {0}).

Chitng minh. Do djnh ly 2, d& dang thfy ring R 1A thich ¢ng véi Y néu vi chl néu
GF(W7 = GF(Y). Do viy ta chi cin phai chéng minh GF(W*R) = P*(Q)\ (Mr U (Q})."



cAc PHY THUOC YEU TRONG MO HINH DU LIBU QUAN HE 20

Ré rang GF(W) khéng chita § va 0. Néu X € P*(0)\ (Mp U {0}) thl X ¢ (0,0} va
X # Eiy. Tacé (Vhi,hj € R)((Va € X)(hi(a) = hj(a)) = X € Eij, X # Eij vd Eyj # @ do
X #0=(3beX)(hlb) - hy(b))) = (X, X) e W = X € GF(W). Do vy P*(Q)\ (Mp U
{a}) ¢ aF(Wg).

Nguge lai, X € GF(W]) = X ¢ (9,0} va (X, X) € WS, Néu (hi, h; € R)(Ja € X)(hi(a) #
hy(a)) = X # Ei; # 0.
Néu (hi, hj € R)((Va € X)(hi(a) = hy(a)) = (3b € X)(hi(b) = hy(b)) = X # Eij).

Doviy X #¢e;;, 1<i<j<m=QFWg)C P*0)\(Mpu(n})

Dinh 1y dwec ching minh,

Dinh nghia 7. [10]. Cho R = {hy, ..., h,,} 12 quan h§ trén R.

Nij={a € hi(a) # hj(a), 1 i< j<m}

Ta goi Nij 1a tdp khéng cin bing cla R. K¢ higu Np 1& ho t&t cd cdc tip khéng cin biing
cda R. Ré rhng Np khéng chira @, trong thyc t& Np ¢6 thd chira Q vA c6 mét 8 Ny, tring nhau.

D#tl TR = {N(J' H nsu BNW“N" 9] TR thi N,n‘ # Ngl}

= {B;,...,Bg, B;' 7‘-‘ BJ' Véi I' ?5_7'}.

Dinh 1y 4. Cho Y 1& w™ - ho trén 0, R 1A quan hé trén 0. R 1A thich ¢ng véi Y néu va
chl ndu GD(Y) = P*(Q)\ (Tr U {01}).

Ménh d8 sau dwa ra ring véi wt - ho Y di cho, ta c¢é thé xay dyng mét quan hé R don
gidn khic @ sao cho W =Y,

Ménh dé 1. Cho Y A W* - ho trén 0, dit M = P*(Q) \ (GF(Y) U {N}).

Néu |M| =0 thl R 1a quan h§ véi mdt phin ti ndo dé.

Néu M| 21,48 M = (A}, ..., Ak},

Ta x8y dung R = {hy, ha, ..., hag-1, hax} nhu sau:

Véii=1,2, ..k Va€n

%—1 véiae A
hai-1(a) = 2i - 1, h,.-(a)={ eSS

2 nguge lai
thl R 1A twong thich véi Y,

Chitng minh, Néu [M| = 0 = GF(Y) = P*(Q)\ (A}, do dé (X, X) € YV v&i VX €
PHO)\{Q} =Y = P*(N) x P*(N) do (w]).

Do vy Wi =Y cda quan h@ R chi cé 1 phlin tik = R # 0,

Néu |M| > 1, do xiy dyng, ta cé |R| # 0. '

R rhng Ep = MU {0} = M = Mp = GF(Y) = P*+(Q)\ (Mp U{Q}) v} GF(Y) khéng
chia Q.

Theo djnh 1y 3, ta c6 W/ =Y.
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4. PHU THUOC YEU VA QUAN HE KHONG DU THUA
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Véi mét quan h§ R tdy y di cho, ta s& xdy dyng thufit todn xdc dinh quan hé R' sao cho
R C R, Wi =W vi R 1a khéng dw thiva. Ta goi R’ 1d w* - quan hé khéng dw thira.

Thuét todn 1. VAO : R = {h,, vy hm } 12 quan h@ trén 0,
RA : R'sao cho Wy, = W vi R' 1t w* - quan h§ khéng dw thira.

Buée 1. T quan h§ R dé cho, ta x8y dyng
Ep = {Ei; 1 tip cAn blngcla R, 1 <1 < 5 < m}

Dit Mp = {Eij #0: néu 3E,,, E« € Mp thl EM # Ey}.

Buéc 2. Gid st rhng Mp = (A}, ..., Ak}, Ta xBy dune cde tip cip chl 88 nhw sau:
L= {(i,5): Eij=A}yo de = (10)): By = Ak

Ky hiéu /; 14 88 chc phiin tik cda [, véis =1,...,k

Ky higu I} (p) va IZ(p) 1A chl 88 thit nh&t vA thé hai cda cfip thit p trong I, véig = 1,.., k
vi 1 < p <1, Sau dé ta thye hign so d5 khéi trong hinh 1, Ta ¢é R' = {h; : 1 € C} 1A mét quan
hé w* - khéng duw thiva.

Chitng minh: Hién nhién rng R' € R. Do céch xfy dyng thuft todn, ta ¢é [, # @ véi
t=1,..,k Theo dinhly 3, ta c6 Wz, = W, Do khdi 1 v khdi 2, thuit todn xéa tdt cd cdc hing
dw thira cda R. Do viy R' 1A mét quan h§ w - khéng dw thiva.

Thuft todn dwge chitng minh.
Nhin xét: Ta thfy ring mdi bwée cla thuft todn 1 4di hdi thai gian da thice d8i véi 88
hang vA 88 cét cda R. Do vy dd phirc tap cia thufit todn 1 1a da thiic d8i véi |R| va |,

Nhin ngdy 8-11-1990
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ABSTRACT

Wenk dependencien in the Relational Model of Data

One of the main concepts in relational database theory i¢ the full family of functional de-
pendencies, that was first axiomatized by W.W. Armstrong (1].

The full family of weak dependencies have also been introduced and axiomatized [4), [5].

In this paper, we give some new results about weak dependencies. We give a necessary and
sufficient condition for Wi = W+, and then we construct an effective combinatorial algorithms to
determine irredundant relation &' for an arbitrary given relation R such that R' C R, Wj, = W,
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