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MOT VAI KET QUA LIEN QUAN PEN BAI TOAN
THANH VIEN TRONG LOP PHU THUOC HAM

Lé Dic Minh
Das hoc Khoa hoc tw nhién - DHQGHN

i d€ c3p dén Iy thuyét co sé dir liéu, 16p cdc phu thugc haim (PTH) do E. F. Cold dé xuit
nhiéu tdc gid quan tdm. Trong d4 bii todn thanh vién 14 mét trong nhitmg van d& c6 ¥
quan trong. D&i véi 16p cdc PTH mét s8 tinh chit vid mdi lién quan gi&a c4c dang suy din
hau da dwoc d€ cap va déng lweu ¥ 13 sv twong dwong gifra viéc suy din theo hé tién d&
ong vi suy din theo quan hé.

[uc dich cda bai viét 12 nghién céu mdt s8 vin d¢ lién quan dén bii todn thinh vién trong
PTH. Bing viéc xem xét cdc phu thuge logic cdm sinh béi cdc PTH, bai viét chimg minh
g dwong cda phép suy dan dya vio hé tién d¢ Armstrong vi phép suy din theo gi4 tri

o thu§t todn tim bao déng cda tip thugc Einh. Trén co s& d6 ciingde cip dén ¥ twdng cho
i a4t thuit todn dé kiém tra xem véi mét PTH f di cho va véi mét tip PTH F, lidu ring
hé din dwoc tir tdp F hay khéng. Viéc ki€ém tra dwgc dwa vio viéc tinh tri cda céc phu
logic cdm sinh véi tip F cdc PTH.

ho lwge d8 quan hé a = (U, F). Ta c6é thé xem U = {4, Az,..., A,}. Gid st B = {0, 1}
= (z1, Z2,-.. , Tn) véi z; € B khi d6 ta xdc dinh A;(z) = z;. Chc 83 0 vd 1 & diy dwoc
hu 12 cée tri logic twong dmg véi cdc hdng logic ding, sai khi d6 mdt s8 mb t4 sé 12 thuln
Juy wéc ring thay cho cich viét X = {B,, B;,..., By} ta viét X = B;B;...B;. Gii
= B;B;...B; 1A mdt tip con cda U khi 46 “X(z) 13 k¢ hiéu ngin gon cda céng thic
“Ba(z)” - "Bk (z). R6 rang “X(z) nhén gi4 trj 0 khi va chi khi ¢ mét B; ndo 46 sao cho
= 0. ?

nghia 1. Cho'mét PTH f: X = Y véi X, Y C U. Mst phu thudc logic dwoc cdm sinh
ky hiéu 1d ©(f), 12 mét bi€u thic dwof k¢ hiéu nhu sau: o(f) = X — Y vi néu F 1A
ip cédc PTH khi dé ta goi o(F) 13 t3p {(f)|f € F}.

‘61 g 13 mt bi€u thirc c6 dang X — Y khi d6 gié tri cda g(z) dwoe x4c dinh bing gié tri
hice “X(z) — 7Y (z). Ky hiéu Ty = {z|p(f)(z) = 1} vA Tr = {z]|z € Ty véi moi f € F}.

nghia 2., V& F 12 mot t3p cde PTH va f 1 mét PTH, néi rdng F 1a suy din f theo hé
& Armstrong vi ky hiéu 14 F|=4= f néu f c6 thé nhin dwoc tir tip F sau mot 88 hiru han
» dung lién hé tién d& Armstrong.

nghia 8. Phu thuéc him f goi I dwoc suy din t¥ tip PTH F theo gi4 tri vi ky hiéu 1A
= f néu moi z € Tr thiciing cé z € Ty.

2 d& 1. Cho tdp F cdc PTH, mét PTH §, khi d6
F|=A=f khi vd che khi F|=V=_f.
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Ching minh. Gid sk f=X =Y, dit 9= p(f) ="X - Y.

a. Gid st ¢6 F|=4- f (1), c&n ching minh F|=Y- f (2).

Nhin thdy rdng: (1) ¢ Y C X*. Theo thuit todn tim bao déng X* khi dé ton
X0 = x, x(1), .. X6)=X*. Trongdé X(k+1) = XK1z vsik =0, 1,...,t va Z(¥)
vé&i nhitng diéu kién 12 c4c PTH:

X;—=YseF, X;€X® vay; ¢ X¥ (+).

(2) ¢ (Vz € TF) thl g(z) = 1 véi gz) = “X(z) — Y (z). Xét hai trudmg hop:

1. Néu (“X)(z) = 0 khi d6 hi€n nhién c6 g(z) = 1.

2. Néu ("X)(z) = 1, trwée hét ta chimg minh réng

“Xz) = "XV (z) = o= "X)(g) = 1.

Ta c6 X(k+1) = X (k) y Z(*) v4i k=0, 1,..., 1 dwoc x4c dinh nhu & diéu kién (*). Nhén x

Khi ("X(®))(z) = 1 vd X; — ¥, thda min diéu kién (*) thl véi moi z € Tr ta «
("X;)(z) = 1 va (°X; — “Y;)(z) = 1. Viy do ("X;)(z) = 1 va ("X;)(z) = “Y;(z)) = 1
“Yj(z) = 1. Vithé ("Z2%))(z) = 1. Do X(k+1) = X(%)  Z(¥) guy ra ("X (k+1))(z) =
X*®) (z) =1véimoik, 1 <k<i Tacd("X*)(z)=1. T¥ désuy raring véi bit ky Y
thi (*Y)(z) = 1, suy ra g(z) = 1. Phin thir nhit cda dinh 1§ dwoc chirng minh.

b. Gid st ¢6 F|=Y=f. Ta cin ching minh F|=4- f.

Phdn chiérng: Gid st ngwoc lai, néu f = X — Y ¢ F*. Khi dé ta sé chi ra ring
z € Tp sao cho g(z) = 0. D&t z = (z,, 23,..., 2,) sao cho z; = 1 néu z; € X* vd z; =
trudmg hop ngugce lai.

Truée hét ta sé chl ra ring z thda min céc digu kién sau: (‘“;Y*)(z} =1va ("Y)(z) =1
thé nhit 1A hién nhién. Digu ththailddo X =Y ¢ F* suyra Y ¢ X* va do d6 ("Y)(
Do (*X)(z) = 1 va ("Y)(z) = 0 suy ra g(z) = 0.

Ti€p theo ta cin chira z € Tr. Diéu d6 cé nghia 12 véi bat ky f' € F, ta cin chim
e(f')(z) = 112 dd. Gid st f' 1a mét PTH -6 dang Z — W. Dt o' = ('), khi d6 nhi
ring:

-Khi Z ¢ Xt thl ("2Z)(z) =0, do d6 ¢'(z) = 1.

-Khi X C X% thl ("2)(z) =1. DoW C Z* C X* tasuy ra ("W)(z) = 1 v} (CX*)(
Viy ¢(z) = 1 t&c 12 p(f')(2) = 1. Do dé z € Tr. '

Ménh d28 di dwgc chimg minh xong.

Dinh nghia 4. Cho PTH f = X — Y va mét quan hé R trén U. Néi ring quan hé R
PTH f va k¢ hiéu 13 R(f) néu véi bit ky hai bd u, vE€ R mi u.X = v.X thi cliing ¢6 u.Y

Véi thp F cic PTH, néi ring quan hé R théa min tdp PTH F vi ky hiéu 12 R(F)
R(f) d8i véi méi f € F.

Néi ring PTH f 1A suy din dwoc tir tip cdc PTH F theo quan hé néu véi bt ky qua
nao trén U ma R(F) thi ciing ¢6 R(f). Khi dé ta ky hidu F |[-B- f.

Tir ménh dé trén va sw twong dwong giira phép suy dan theo hé tién dé Armstrong v
suy din theo quan hé (trong [3]) ta suy ra dinh ly sau:



I$ 1. Cho tgp cde PTH F, mét PTI f. Khi 44 cdc dvéu sau ld twong dwong:
| Fl=2=f 2} Fl=R=r 3} Fl==f.

nghia 5. Trén mdi mién tri d; 1 < ¢ < n cda thudc tinh A; ta xdc dinh 4nh xa bing o
w: Vé&i bat ky a, b € d; thl

1 néua=>h

a;(a, b) = {

0 ngwoc lai
'ho quan hé R trén U, khi d6 véi u, v € R ta k§ hiéu a(u, v) 1a bd

a(u, v) = (ai(u.4;, v.4;), ax(u.Az, v.43), ..., ag(u.4,, v.4,)).

Tr = {afu, v)|u, vE R}.

iinh I sau ddy ciing cho ta mét ditu kién cin va dd dé ki€ém tra xem véi mét quan hé R va
ip PTH F trén tdp thuéc tinh U thi quan hé R d6 cé thda man F hay khong?

h 1y 2. Diéu kién cin va dd d¢’ ¢é R(F) ld Tp C Tf.

ng minh:

a. Gid st c6 R(F), tasé chirardng Tr C Tp. Xét bit ky z € T khi d6 c6 hai bd u, v € R sao
t = a(u, v). Ta cin chimg minh z € Tr. Nhian thiy rdng (1) & (Vg € p(F) thi g(z) = 1. Gid
="X —="Y =p(f) véibat ky f = X —= Y € F. Ro rang la: néu ("X)(z) = 0 thi g(z) = 1.
g trudrng hop ("X)(z) = 1, thiy ring véi moi A € X ta cb u.d = v.Aviz = a(y, v).

Tir 46 suy ra u.X = v.X. Do R(F) nén ciing ¢6 R(f). Tir d6 suy ra u.Y = v.Y.

Viy z(B) = 1 vé6imoi B € Y, tic 13 ("Y)(z) = 1. Khidé g(z) = 1. Vig I thy ¥ vd
o(F), suy ra z € Tr. Diéu d6 chirng tb ring néu cé R(F) thl ciing cé T C TF.

b. Gid sk c6 Tr C Tr ta can ching minh R(F) (2). That viy, do (2) twong dwong véi vide
da fABivéimoi fEF. Xét bat ky fe Fvagidst f=X—-Y. Xét haibftdy yu,ve R
tho uX=v.X. Tacinchira u.Y =0vY.

Pit z = afu,v), khidé € Tr vidod6 z € Tr. Pit g = p(f) = "X = "Y. Doz € Tr
€ p(F)suyrag(z) =1 MNuX=vXviz=oauv)suyra A(z) = 1 véimoi A € X.
(*X)(z) = 1. Do g(z) = 1 suy ra ("Y)(z) = 1, téc |2 véi moi B € Y thi u.B = v.B. Vi thé
= v.Y. Viy ta chirng minh dwoc R(f). Do f 1 bit ky trong F, suy ra R(F). Dinh ly duwee
g minh xong.

Tir dinh 1y 2 ta cé hé qud sau:
qua 1. Gid s¢ F ld mét tdp ndo d6 cdc phu thudc ham vd f ld mdt phy thude hdm trén cing

tip thudc tinh U. Khi @6 F |=R- f khi va ch{ khi vés moi quan hé R trén U néu c¢é R(F) thi
cd TR g T! .

Saun diy 13 ¥ twdmg cho viéc cai dit chuwong trinh ki€m tra tfnh din dwgc cda mét PTH f tir
tip F cidc PTH.



Function Test (X — Y, z): Boolean;
Actions
For each A in X do
If A(z) = 0 then return (True) endif;
endfor;
For each Bin Y do
If B(z) = O then return (False) endif;
endfor;
return (True);
End; {Test}
Ta c6 thé xem 13 cic PTH trong F 1 c6 mét thit ty ndo d6. Gid st ring F = {f,, fa,
v3 ¢6 mét ham ¢ sao cho véi méi tap F cic PTH ta tinh dwoc gid tri k, tic 13 ¢(F) = k.
Function Member (F, X — Y): Boolean;
var ¢, k: integer; b: Boolean;
Actions
k := c(F);
for each z in B™ do
t ;= 1; b := True;
while 1+ <= k do
if not (Test (f;, z)) then
1 := k; b := False;
endif;
s:=s+4+1;
endwhile;
If b and not (Test (X — Y, z) then return (False) endif;
endfor;
return (True);
End; Member
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SOME RESULTS RELATED TO THE MEMBERSHIP PROBLEM
IN THE CLASS OF FUNCTIONAL DEPENDENCIES

Le Duc Minh
College of Natural Sciences - VNU

The main purpose of the paper is to study some problems related to the membership problem in
lass of functional dependencies. In the paper a way of proving the equivalence of consequences

Krmstrong axiomas and by logical values on the basic of the algorithm for finding the closure
set of attributes.

Such as, for a set F of functional dependencies and a functional dependency f then the three
pwings are equivalent: 1) F implies f by Armstrong axiomas, 2) F implies f by logical values,

3) F implies f by relations.

The paper give a necessary and sufficient condition for testing that whether a relation R
gfies the set F' of functional dependencies or not.

The paper also mentions some idea for implementing the algorithm to test deduction of a
ctional dependency from the given set of functional dependencies.



