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1. DAT VAN DE

Viéc nghién cfru céc loai phu thudc dir li¢u c6 vai trd quan trong dé ddm bdo tinh nhit qu
dir liéu. M&t 88 loai phu thudc dit liéu dd dwoc dé cip dén nhw phy thudéc him, phu thudc da ¢
phu thudc két ndi,... Céc loai phu thudc d6.d8u cé ¥ nghia thuc t€ v c6 nhigu tinh chit d4
dwgc quan tam.

Trong 6] da giéi thi¢u vé ho Boole vi mét 83 tinh chit co bin cda ching. Tiép theo (2,
da phét trién céc két qud vé loai phy thudc ndy. Céc tic gid 43 quan tim dén mét lép con k
rdng cda né 13 16p phu thudc Boole tong quit. Trong [5] 43 chi ra dinh 1y twong dwong ve tf
din dwgc trong lép cdc quan hé c6 bd tdy ¥ ciing nhw trong 16p céc quan hé chl bao gém cé |
b3 hay trong 16gfc ménh d8 ddi véi 16p phu thudc Boole dwong tdng quit. Ciing trong [5] céc ¢
gid dwa ra ditu kién cin vi dd d€ mdt quan hé 13 quan hé Armstrong d3i véi tip © va da néu
hai vin d&: hiy xdy dung quan hé Armstrong cho tip I céc phu thuéc Boolean dwong tong qu
va ddy cho d4nh gié vé 83 bd cda quan hé Armstrong tdi thiéu.

Sw nghién céu ndy nhdm gép phin gidi quyét cdc vin d@ 43 néu trong [5] vd mdt vai ki
canh khéc lién quan dén 16p c4c phu thudc Boole dwong t3ng quit. BAi viét gom 3 phin. Ph
dBu giéi thiéu chung. Phin hai dwa ra mét s8 dinh nghia co bdn. Ph&n ba i két qua chinh ¢
bai viét: khing dinh quan hé Armstrong cé luén ludn t8n tai hay khéng déi véi mét tip I ¢
phu thuéc Boole t3ng quét cho trwée, trinh by thuit todn tim quan hé thu gon cda mét quan
Armstrong trong trudmng hop khi t&t cid cic mién tri cda c4c thude tinh khéng c6 phin ti tru
hda. Tiép theo IA khing dinh v& sy t3n tai cda quan h§ Armstrong trong trudmg hop khi tit
cdc mién tri ¢ phin t& trung hda. (o} day ciling trinh bdy thuit todn tim quan hé Armstrong
va chitng minh ring quan hé Armstrong da tim 1a khéng rit gon dwoc va c6 kich ¢& bing s3 ph
t cda tip Tx.

2. CAC DINH NGHIA CO BAN’

Gidst U = {A;, Az,..., Ap) 12 t8p cic thude timh, Vé&imdi A;, 1 <4 < n co6mdt tip d; 1
dé gdm {t nh&t hai phin ti dwoc goi 1A midn trj cda thude tinh 4. Véi A € U mién tri cda
ciing dwgc ky hiéu 13 dom(A).

Dinh nghia 2.1. Véi cdc tip d;, 1 <1t < n ta xét céc 4nh xa a; : d; x d; — {0,1} thda man .
digu kién sau:

1. (Va € di) (ai(a, a) = 1)

2. (Va,b € d;) (o4(e, b) = (b, a))

3. (C6 a,b € d;) ((a, b) = 0).

Mot tap con R cda tich dy X dg3 X - -- X d,, goi 1A mdt quan hé trén U. Mdit € R dwoc go
mdt bg. Tap t&t cd cdc quan hé trén tip thudc tinh U dwoc ky hiéu 1A REL(U). Gidsd t €



€ U khi 46 ky hiéu t. A 12 gi4 tri cda ¢t d6i v&i thude tinh A.

Vé&i X C U khi 46 mét cong thire trén X sé dwoc tao bdi phin tir trong X, cdc lién két logic
A, —, = vi chc hing logic 1 (TRUE), 0 (FALSE). Ky hiéu F 1i tip tat cd cc cdng thirc trén

M3i 4nh xa z : U — B = {0,1} dwoc goi 13 mét danh gid trén U. Néu z(A;) = z; véi
< i < n thi ta ky hidu z béi (1, 72,...,7,) € B". Gikst f € F vi z € B" khi d6 f(z) ky hiéu
L tri chan Iy cda f déi véi dénh gid z. Ta a4t Ty = {z € B"|f(z) = 1}. Néu £ C F thi djt
~=n{Ty|f € £}. Nhin thiy ring z € Tt khi va chi khi (Vf € E) (f(z) = 1).

Mt cong thire f € F dwoc goi 1a dwong néu f(e) = 1 véie = (1,1,...,1) € B". Ky
su F, 13 tip tit ci cdc cong thic duwong trén U. M6i f € F, dwoc goi 13 mét phu thude
yole dwrong t8ng quat va dwoc viét tit 13 PTBDTQ. Gid sk ¢6 R € REL(U) va u,v € R, khi

dénh gid (o) (u.A1,v.A4)), az(u.Az,v.42), ..., an(u.An, v.A,)) dwoc ky hiu béi afu,v). Dit
» = {afu,v)|u,v € R}.

nh nghia 2.2. Gid st R € REL(U) va f € F,. Néiring R thda f, k¢ hi¢u 13 R(f) néu
, C Ty. V6i T C F,, khi dé6 R dwoc goi la thda tip PTBDTQ I, k¥ hiéu 13 R(Z) néu v&i moi
= ¥ c¢6 R(f). Digu d6 twong dwong véi Tg C Tx. :

3. QUAN HE ARMSTRONG

Gid st £ C F,, R 12 mét quan hé trén U. Ky hiéu % la tip {f| Z }: f}. Goi tap tdt cd céc
[BDTQ trén U ma ching thda R la LD(R).

inh nghia 8.1. Gid s& R € REL(U). R dwoc goi |3 quan hé Armstrong doi véi tip I néu
D(R) = E¥. -

inh 1§ 8.1. ([5]) GiA st T 13 mdt tap csc PTBDTQ trén U vi R 13 mdt quan hé khéc tréng
in U. Khi d6, digu kién cin va di d& R la quan hé Armstrong d8i véi tip E1d Tp = Ty. ’

Trong |-.1.1‘d”é cip t&isw tdn tai vd xdy dung quan hé Armstrong di véi mét tap cdc phu thuge
m. Ta lién hé didu d6 véi tip cdc PTBDTQ théng qua dinh Iy dwéi diy khi xét dén c4c 4nh xa
.1 <1< nthéa man dinh nghia 2.1

inh 1y 3.2. Khi cdc 4nh xa a;, 1 <1 < n da dwrge xdc dinh thi quan hé Armstrong ddi véi tip
cic PTBDTQ cho truéc khdng phdi luén ludn tdn tai.

Chiéng minh: Thit viy, ta sé chi ra mét phin thi du. Gik e U 1 tip gdm hai
udc tinh A vd B. Cic thudc tinh niy cé cdc mien tri twong tmg 1A dom(A) = {a1, a2, as},
m(B) = {by, b2,b3} vi céc 4nh xa a;, 1 € ¢ < n dwoe xéc dinh nhr sauw:

ay(ay,a2) =1, ‘af{aj,a3) =0, ayfaz,a3)=0.

ag(by,bz) =0, az(by,b3) =0, by bs) =1

Nhin thiy ring véi cic o, 46 thi VR € REL(U) ta c6 thé thay moi a; b&i ai, moi by
ri by vi sau d6 bd di nhirg bd tring nhau thi Tr khéng thay d&i. Xét quan hé P gom tat
chc bd ¢b thé trén U. Tir P ta thay moi a; bdi a;, moi by bdi by 8& nhin dwgc quan hé
= {(QJ rbl) ) (“l:bl’}: (‘:"3151}1 [a-'i: E’B]} véi TQ = {[]'l 1)1 (110]1 {0, 1}1 {010}}'

Xét £ = {f} véi f = (AAB)V(AA(-B))V((-4) A (~B)). Nhin thiy ring Ty =
1,1),(1,0),{0,0)}. Ta sé chi ra ring YR C Q déu ¢6 Tp ¥ T: (*).- Théat viy, véi bét k¥
€ REL(U) gom khéng qué hai b hodc R 13 chinh quan hé Q thiré rang khing dinh (*) 13 déng.
1itng quan hé con cda Q gbm ding ba bd chi 1a nhirng quan hé: R, = {(a1, b2), (a3, b1), (a3, b2)}
y = {(a1,b1), (as, b1), (as, b2)}, Ra = {(a1,b1), (a1,62), (a3, b2)}, Rs = {(a1, b1), (a1, b2), (a3, 1) }.

D% dang kidm tra ring véi R = R, 1 <1 < 4 thi khing dinh (*) ciing ddng. Tir (*) v& dinh
5.1 chitng té khéng tbn tai quan hé Armstrong d8i véi tip £ cdc PTBDTQ di cho. Dinh 1y dd

‘oc chirng minh xong.



Ciing lwu ¥ ring khi c4c 4nh xa a; thay ddi thl cé thé tdn tai quan hé Armstrong d8i v
tip T di cho. Thit viy, trong thf du trén néu ay(ay,az) = 0, az(bs, b3) = 0, vi win giir nguyl
céc dinh nghia khéc cdn lai d3i véi o, az nhr di néu trong chimg minh dinh ly 3.2 thi ta s& ¢
Tr = Tt khi R = {(ay,b1), (a1,b2), (a2,b3)}- Theo dinh ly 3.1 ta c6 R 1i quan hé¢ Armstrong
véi tip .

Dinh nghia 8.2. Quan hé P dwoc goi I3 thu gon cla quan hé R néu P thda céc ditu sau:

a. P i quan hé con cda R (tic 1 mdi bd trong P ciing 12 mdt bd trong R)

b. T, = T

Ta goi quan hé R 13 khéng thu gon dwoc néu khong ton tai quan hé P la thu gon cda Rv
|P| < |R|, & diy |Q| dwgc ky hiéu 13 s8 bd cia quan hé Q.

Vi quan hé Armstrong khong phdi ludn luén ton tai ddi véi tip T céc PTBDTQ do 46 ta xi
mét 88 truwdmg hop riéng. i

Dinh nghia 8.8. Néi ring mién trj d; cda thudc tinh A; cé6 phin t¢ trung héa néu ton tai ¢
phin tt a,b,t € d; sao cho a;(a, b) = 0; o;fa,t) = a;(b,t) = 1. Phin t& trung hda trong mdi t§
(néu ¢6) néi chung 12 khdng duy nhit. Cic thude tinh trong U dwoc goi I3 cing dang ndu mi
tri cda ching d6ng th&i ¢ cdc phin ti trung hda hay khéng.

a. Trudng hop mos mién try cda cdc thude tinh khong c6 phan té trung héa

Hé qua 3.1. Khi moi mién tri cda cdc thudc tinh khéng ¢6 phin t& trung hda thi quan |
Armstrong d6i véi mdi tap & cic PTBDTQ khéng phai 13 luén ludn tdn tai.

Chéng minh: Tacé phin vi du néu trong chirng minh dinh ly 3.2 bdivi & 36, m
mién tri déu khong c6 phin tt trung hoa.

Gid st ring .12 mét tdp cdc PTBDTQ va R 1a mét quan hé Armstrong déi véi tip L. Th{
dinh 1y 3.1 ta ¢6 Tr = Tx. Vin d€ 44t ra 13 hdy tim quan hé thu gon cia quan h& R. Sau day
phuong phip dé tim quan hé thu gon dé. .

Trén mdi d;, 1 < ¢ < n ta xiy dung quan hé = nhwr sau: Va,b € d;, a = b khi va ¢
khi a;(a,b) = 1. Khi d6 quan hé = 1A twong dwong. Thét viy, tinh phin xa va tinh d&i xin
13 hién nhién. Gid st a,b,c € d;, a = b, b = ¢. Néu a vi c khdng thda a = ¢, tir d6 ta
ai(a,b) = a;(b.c) = 1, a;(a,c) = 0. Nhwr vdy b 12 phin tir trung hda trong d;, miu thuin. Viy
12 quan hé twong dwong trén mbi d; v&i 1 <1t < n.

Dinh nghia 8.4. Cho mét quan hé R € REL(U). Gid st u,v € R. Néi u twong dwong véi v, |
hidu u & v néu va chi nfu u.4; = v.4; véi1 <i < n.
Ta xét vii tinh chit cda quan hé niy théng qua hai b3 dé sau:

B3 dé 8.1. Cho R € REL(U) va u,v € R. Khi dé c4c diéu sau la twong duong
¢ a.usmsuy
b. a;(u.A;,v.A)=1v61<1<n
c. VéiVpe R cé a(u,p) = a(v.p)
d. afu,v) =e.
Chéng minh:
a = b. trwc ti€p suy tir dinh nghia cda quan hé =
b=>c. Gidstu,ve Rvao;(ud;vd;)=1véi1<i<n Taséchirardngvéimoipe R
a(u,p) = a(v,p). Néi cach khéc ta cin chimg minh a;(u.A4;,p.A;) = ai(v.4;,p.A) véi 1 <1 <
Thét viy.

+ Khi ;::(u A pAi) =1tacdud; =pA. Viog(udvd) =1suyraui =v.
do d6 v.A; = p.A;. Tir 46 ta ciing cb o;(v.A;,p.4;) = 1. j
+ Khi a;(u.4;,p.A;) =0, ta ciing cb a,(v.4;, p.A;) = 0. Thét vy néu oy (v. Ay, p. Ai)



1 ciing twong tw nhu trén ta ¢6 o;(u.A;, p.A;) = 1.
¢ = d. Néu moi p € R ta ¢é alu,p) = a(v, p) khi d6 dit p = v sé thu dwoc a(u,v) =e.

d=>a. Do a(u,v) =esuyravédimois, 1 <1< ntacda;(udivA) =1tkcli u.id; =v.A,.
1 d6 ching té u ~ v. B8 d% dwoc chirng minh xong.

de 3.2, Cho R € REL(U) v u,v,u;,v; € R. Khi dé, néu u =~ u; vd v & vy thl a(u,v) =
1:”1)- ; I
Chéng minh: Tirbsde 3.1, cdc gid thi€t va tinh giao hodn cda « ta s€ nhin dwoc ditu
ching minh.

qué 3.2. Quan hé = la quan hé twong dwong trén R.

Chéng minh: Quan hé ~ thda man tinh phin xa do bo d% 3.1. Né ciing thda tinh giao
n béi vi o 13 giao hodn vi do bd dé 3.1. Gid st u & v, v s p khi d6 ta c6 u & p do dinh nghia
quan hé s va tinh twong dwong cla quan hé =.

Véi mdi lép twong dwong trén quan hé R ta ldy mét bdé “dai dién” va tdp cic bd d6 cho ta
. quan hé, ky hiéu 1a P.

1h 1y 8.8. Gid st U 14 tip thudc tinh mA moi dom(A) véi A € U khéng cé phin ti trung hda.
i quan hé bit ky trén U, khi d6 ton tai thudt todn tim quan hé thu gon cda R.

Chéng minh: Thit viy, tir quan hé R ta tim dwgc quan hé P theo phuong phé.p trén.
sé chl ra ring P 1 quan hé thu gon cda R. RS rang véiVue P thi u € R. Tiép theo can chi
p = Tr (1). Hién nhién Tp C Tr (2). VéiVz € Tg 88 c6 u,v € R sao cho afu,v) = z.” Ta
g ¢ uy,v; € P sao cho um uy, v v Theo bo dé 3.2 ta c¢é a(u, v) = a(uy, v;) = z. Ditu 46
g chirng t8 z € T, tirc 1 T C T}, (3) diing. T¥ (2) va (3) ta cé6 (1). Vay P 1A quan hé thu

cda R. D6 1A digu phdi chirng minh.

du 8.1. Véi U 1A tip cic thuéc tinh vi cdc dnh xa a; dwoc xdc dinh nhw trong chimg
th dinh 1y 3.2. Gidsk g = (AAB)V(AA(-B)) va £ = {g}: D? thiy ring véi R =
2,b1), (a1,b3), (a1,b1), (a2, b3), (a1,02)} thi ta ¢6 Tr = T = {(1,1),(1,0)}. St dung phwong
.p trén ta nhin dwoc quan hé P = {{ay, b1), (a1, b3)} 12 thu gon cia R do dé P ciing 13 quan
Armstrong ddi véi tip L.

b. Trwdng hop moi mién try cda cde thude Hnh déu cé phin t trung hoa

Gih st véi mdi A; € U, thi trong dom(A;) ¢6 cdc phin td trung hda, tirec 1A véi 1 <1 < n,
,biy ¢ € dyi, sao cho ai(a;, b;) = 0, ai(ay, ¢i) = ag(bi, i) = 1.

1h 1y 8.4. Gid st T C Fp. Ta cé:

a. Ton tai thuit todn tim quan hé Armstrong R d8i véi tip L.

b. R 1 quan hé khéng thu gon dwoc va |R| = |Tx|.

Ching minh: Dit Ty = {z|z€ B", Vf € L ¢é f(z) = 1}. Ta cin xdy dyng mét quan
? sao cho Ty = Tx. Tinh diing d4n cda dinh Iy khi |Tg| = 1 12 16 rang. Ta xét trudmg hop khi
|> 1.

a. Vé&i méi phin tk z = (z;,23,...,2,) € Tx ta xéc dinh mdt b u. trong quan hé R nhw sau:
iz=cthlu,. A =a;vé6il <1< n. Takyhiéubdndyldu.. Khiz # ethiu, A; = binéuz; =0
4z, A; = ¢; néu z; = 1. Ta sé chira véi m8i u, € Rta cb afu,,u;) =z (1) vindu y,z€ T vd

- # e thl afuy,u;) = ¢ (2). Thét viy khi z; = 0 ta ¢é a;(u.. A, ug-4;) = a,(a,,b ) =0=g.
iz, =1tacdeg(u..A; uz.A) = ogfag,¢) = 1=z,

Nhu v8y ta di chi ra dwogc o(u. A;, uz. Ai) = z; véi 1 < ¢ < n hay au., uz) = z véi moi
: Tz. Ditu d6 cling suy ra Tg 2 Tx (3). Nhin thiy rdng v6i 1 <1 < n thiuy. A;, u,.A; € {b;, )
oy ((1.', b‘) = Q,(C.‘, C,') = a,—{b.—, C{) = ﬂ;(C,‘, b,) = 1, tirc la &i(uy.Ag, U,.A.‘) =1, ﬂ!.ng thirc (2) da
yc chirng minh va tir d6 suy ra T C Ty (4). Tir (3) va (4) chimg té R 1 quan hé Armstrong
vai tip Tx.



thl uy, # u,. Thit viy néwcéd y,z € Ty, y # 2z vi uy = u, (6), thi ta c6 a(u, uy) = y
a(ue,u,) = z (8). T (6), (7), (8) suy ra y = z, miu thuin véi gid thiét cda y va 2. Di#
chimg té [R| > |Tx| (9). Tir (5) va (9) ta cé |R| = |Tx|.

Gih st ring tn tai mdt quan hé thu gon P cda R vi |P| < |R|. Ré ring u, € P. D& j
ring ton tai mdt bd u € R, u & P vi u # u,. Theo cich xdy dung R suy ra c¢6 z€ Ty mi u,
Gid s c6 v/, € P va u! thda a(u.,u.) = z. Khi dé ta cé a(u.,u;) = alu.,ul) (10). Ding ¥
(10) twong dwong véi o;(uc.Ai, uz.Ai) = ai(u..Ai, ul.A;) (11) v6i 1 <4 < n. Nhin thiy 4
thirc (11) xdy ra khi va chi khi u,.4; = ul A, (12) vé6i 1 <@ < n. Tir (12) suy ra u; = u}, vd
d6 u, € P, miu thuidn. Viy R 1i quan hé khéng thu gon dwgc. Dinh ly dwroc chimg minh xo

b. Trwéc hét chi ra ring |R| = |Tx|. Hién nhitn |R| < |Tx| (5). Véiy,z € Tx, y':'j
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ON PRESENTING SETS OF
GENERALIZED POSITIVE BOOLEAN DEPENDENCIES

Vu Ngoc Loan

Faculty of Mathematics, Mechanice and Informatics Hanot University

In [6] a family of Boolean dependen::ies and some its basic properties are mtroduced. In
some concepts and results concerning with the class of generalized positive Bookan dependen
are mentioned.

The purpose of the paper is to develop some results about Armstrong relaiions, which b
been obtained from the generalized positive Boolean dependencies. Some results about the pret
of sets of generalised positive Boolean dependencies are given. The paper also shovs that, in gen
cases the existences of Armstrong relation for a set of generalized positive Bookan dependen
does not hold. The assertion is the same if each domain of atributes has not medi-elements.
algorithm for finding a reduced realion of an Armstrong relation in that case is prisented. Wher
domains of attributes have medi-elements, the paper shows that the esistence of Armstrong relal
for a set of generalized positive Boolean dependencies holds. Here are also giver an algorithm
finfing an Armstrong relation for a set generalized positive Boolean dependencies ind some rem:
about that Armstrong relation when all domains of attributes have medi-elemeits.
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