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Tém tit

Hé  suy dan  duoc xday dung trén anh xa dong voi cdc ludt dan dang
X — Y. Hé suy dan co thé coi la mot tong qudt hod cho mét [op céng cu dam bdo ngit nghia

cho cac hé co so dir liéu va tri thicc. Keét qua chu yéu cua bao cao la thudt toan phan hoach
hé suy dan va dinh ly vé biéu dién co so cua hé suy dan thong qua cdc co so cua cac hé
thanh phan, duoc ung dung vao viéc thiet ké va chuan hoa co so dir liéu.

Tur khoa: hé suy dan, phan hoach, co so dir liéu

1. Mé dau

Viéc quan trong nhét khi thiét ké co s
dir liéu quan h¢ 1a ta phai chon ra tép cac
luoc d6 quan h¢ tdt nhat dua trén mot sd
tiéu chi nao do. Va dé c6 duoc lua chon tét,
thi ching ta can dic biét quan tim dén mbi
rang budc gilta cac ditr li€u trong quan hg,
d6 chinh 1a hé suy dan. Dé hiéu hon vé ciu
hoi tai sao phai thiét ké mot co so dit lidu
t6t, ching ta hay cing tim hiéu vi du sau:

Cho lugc d6 SV _DIEM véi cac thude
tinh sau MSV(Ma sinh vién), TENSV(Tén
sinh vién), NS(Nam sinh sinh vién),
MMH(Ma moén hoc), TENMH(Tén mon
hoc), DIEM(Piém). Vi cac luat dan {MSV
— TENSV,NS; MMH — TMH; MSV,MMH
— DIEM} va bang dit liéu cu thé:

MSV | TENSV| NS | MMH | TENMH | DIEM
1 Danh [1998| M1 | CSLD 7
1 Danh [1998| M2 | JAVA 8
2 Hoa |1999| M1 | CSDL 9
3 Dung [1998| M3 WEB 7
2 Hoa |1998| M3 WEB 8

Ta thdy, quan hé trén thiét ké chua tot
vi: Du thua dir liéu (Redundancy): Théng
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tin vé tén sinh vién, ndm sinh sinh vién va

tén moén hoc bi lap lai nhiéu lan. Khong
nhat quan (Inconsistency), Di thuong
(Anomalies),... dit liéu xay ra khi tién hanh
cap nhat dir li€u, gid su xo0a di mon hoc cod
mi mon hoc 14 M3 thi thong tin vé sinh
vién Dung ciing mat. Chinh vi viy, viéc
phan hoach Hé suy dan va ing dung vao
viéc thiét ké co so dir liéu 1a van dé cap
thiét, quan trong.

Hé suy dan dugc xdy dung trén 4nh xa
dong véi cac luat dan dang X—Y trong dé
X va Y 1a céc tich logic. Hé suy dan co thé
coi 1a mot tong quat hoa cho mot 16p cong
cu dam bao nglr nghia cho cac hé co s¢ dit
liéu va tri thirc. Ung dung déu tién va duogc
trién khai kha rong réi 1a trong linh vuc tinh
toan cac dbi tugong cua lugc dd quan h¢ trén
phu thudc ham nhu bao dong cua tap thude
tinh, khoa dugc trinh bay trong “Cdc phu
thuéc logic trong co so dir liéu” (Nguyén
Xuén Huy, 2006), sau do6 la cac phu thudc
mé rong dugc trinh bay trong “Stanford
Encyclopedia of Philosophy” (Hofweber,
Rev. 2011), “Computers and Artificial
Intelligence” (Vu Duc Thi, V7,2,165-184,
1988), tiép dén 1a cac hé sinh cho cac anh
xa dong “Chuyén san cdac cong trinh
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nghién civu — trién khai Vién théng va Céng
Nghé Théng Tin, S6 15, 53-58, 12-2005
(Nguyén Xuan Huy, Lé Thi My Hanh),
“Chuyén san cac cong trinh nghién cuu,
phat trién va iing dung CNTT-TT, Tap chi
Céng nghé Théng tin & truyén théng, Tap
V-1, S6 5(25), 15-21 (Bui Dic Minh,
Luong Nguyén Hoang Hoa, thang 6/2011)
va ban thé hoc (ontology). B&o céo trinh
bay cac khai niém co sé va cac bai toan dac
trung cua hé suy dan. Két qua chi yéu cua
bdo cdo la khai niém phan hoach mot hé
suy dan thanh cac hé con, thuit toan phan
hoach h¢ suy dan va dinh 1y vé biéu dién co
s& ctia hé suy dan thdng qua cac co sd cua
cac hé con. B4o céo cd céu tric nhu sau.
Phan m¢ dau trinh bay cac khai niém co s
vé hé suy dan va cac ki hiu qui wéc. Khai
niém vé phan hoach hé suy dan va thuat
toan phan hoach dugc trinh bay trong phan
thir hai. Phan cudi cing ciia bao cdo danh
cho viéc thao luan vé hudng phat trién va
ung dung.
2. Hé suy dan

Ky hiéu va quy wée: Cac ky hiéu va
quy udc sau day dugc st dung nhu trong
“Cac phu thuoc logic trong co so dir lieu”
(Nguyén Xuan Huy, 2006). Cac phan tu
cia tip hop duoc ky hiéu bang cac chir
Latin viét thuong dau bang chit a, b, c,...
Céc tap dugc ky hiéu bang cac chir LATIN
HOA cubi bang chit X, Y, Z.,... Cac phan tir
trong mot tap thuong dugc liét ké nhu mot
xdu ky tw, khong c6 cac ky hiéu biéu dién
tap, chang han ta viét X = abc thay vi viét X
= {a,b,c}; XY biéu dién hop cia hai tip X
va'Y, XUY; Phép trir hai tap X va Y dugc
ky hiéu 1a X\Y. Tdp vii tru hay tdp nén M
dugc cho trude ludn ludn 1a hitu han va
khac trong; Ki hiéu Poset(X) la tdp cdc tdp
con cua X voi thir tw bo phan bao ham ().

Véi mdi ho cac tap con ¥ciia M ta ki hiéu

NY la giao cua cac tap con trong ho ¥

Cho R,3 < Poset(M) va XY ePoset(M).

Ta dinh nghia phép toan @ trén Poset(M)

nhu sau:

X @Y = XY (hgp cua hai tdp con X va Y)
X®3I={XY|YeI}va
REOI={XY|XeR YeI}

Vi du, véi M = abc ta cd Poset(M)= {J,
a, b, ¢, ab, ac, bc, abc }. Cho R = {ab, bc},
3 ={b,ac}, X=c,Y=ab. Taco

NN = abnbc = b, X®Y = abc, X&N =
c®{ab,bc}={abc, bc}, RD®I={ab, bc}d{b,
ac}={ab, abc, bc}.

Dé v ring toan tir ® xay dung tir phép
hop cac tap con nén co tinh chat giao hoan
va két hop.

Pinh nghia: Hé suy dan 1a cap p =
(M,R) v&i M 1a tap hitu han, khong rong cac
phén to dugc goi 1a tap nén, R 1a tap cac
ludt dan dang r: X—Y; X,Y ¢ M; XY # @&,
X 1a vé trai va Y 1a vé phai cua luat r. Vi
mdi luat dan r: X—Y ta ki hiéu Set(r) = XY
1a tp cac phan tir xuat hién trong luat r, ta
cling ki hiéu Set(R) 1a hop cua cac Set(r), r
e R.

Vidu: Cho M = abcd, R = {ab—d,
c—b}. Ta co, Set(ab—d) = abd, Set(R) =
abcd.

Co ché suy din (Hé tién dé Armstrong)

Cho hé suy dan p = (M,R), co ché suy
dan ctia hé dya trén ba tién dé sau day:
VXY, ZcM:

(D1) Tién dé phan xa: X o Y = XY,

(D2) Tién & gia ting: X—Y = XZ—->YZ,

(D3)Tién dé bic cau: X—Y, Y>Z = X—>Z.

Dang thu gon ty nhién

Tap luat R trong cac hé suy dan thuong
duoc cho dudi dang thu gon tw nhién thoa
cac tinh chat sau day (Nguyén Xuan Huy,
2006):

- Cac vé trai X va phai Y ciia mdi luat
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X—Y € R khong giao nhau, XnY = & va
khong dong thoi cing rdng, XY # &,

- Moi vé trai trong R khac nhau d6i mot,

Ngoai ra, véi moi hé suy dan p = (M, R)
ta luén gia thiét Set(R) = M. Cu thé 1a néu
¢6 phan tir nao trong tip nén M khong xuit
hién trong bat ky lut nao cia R thi ta loai
phan tir d6 khoi tap nén.

Cic tinh chit mé rong ciia luat din

Ngoai ba tién dé D1 — D3, dudi day la
mot sb tinh chdt mo rong cua luat dan,
ching dugc ching minh dé dang tir 3 hé
tién dé& D1, D2, D3 (Nguyén Xuin Huy,
2006).

VXY, ZVcM, VaeM:

(D4) Tinh tia bac cau: X—Y, YZ-V =
XZ—V

(D5) M6 rong vé trai va thu hep vé phai:
X—>Y = XZ-Y\V

(D6) Cong tinh day du: X—>Y,Z—V =
XZ—>YV

(D7) Mo rong vé trai: X—Y = XZ—Y
(D8) Bo phan ¢ vé phai: X—>YZ = X—Y

Khai niém hé suy dan dugc sir dung kha
rong rdi trong nhiéu linh vyc. Trong toan
hoc, ¢6 thé coi M 1a tdp cac doi tuong
nguyén thuy nhu diém, duong thing, mat
phang, ... R 1a tip cac tién d¢, tuc 1a cac
ménh dé thé hién twong quan giita cac dbi
tuong noi trén. Vi dy,

r: Qua hai diém phdn biét c6 thé xdc
dinh duy nhdt mét dwong thang.

Luat ndy co thé biéu dién nhu sau:

r:A B—[A;B]

Hé suy dan duoc str dung nhu mdt thanh
phan co s cho chimg minh tir dong “ACM
Transactions on Database Systems”
(Shaoxu Song and Lei Chen, Vol. 9, No. 4,
Avrticle 39, Publication date:March 2011).

Trong sinh hoc, M ¢6 thé 14 tap céac kiéu
gen, R 1a tap cac luat gin két cac gen trong
M.

Trong ban thé hoc, luat r: AB — C c6 thé
cho biét "khdi niém C dwoc xdy dung tir hai
khai niém A va B" (Shaoxu Song and Lei
Chen, Vol. 9, No. 4, Article 39, Publication
date:March 2011).

Pinh nghia: Hai luat dan r va v duoc
goi 1a giao nhau néu Set(r)nSet(v) # &.

Vi du: Trong hé¢ p = (M|,R) voi M =
abcdeghkm, R = {1. a—d, 2: c—g, 3:
h—m, 4: km—h, 5: d—>be}, cac luat 1 va 5,
3 va 4 la giao nhau. That vay,
Set(1)Set(5) = adnbde= d; Set(3)Set(4)
= hmnkhm=hm.

Co sé cita hé suy din

Cho hé suy dan p = (M,R). Tap con K
M duogc goi la co so cua hé suy dan p néu K
thoa hai tinh chat sau:

(1) Tinh du manh: K—M,

(i) Tinh du nho (khéng
duw):VaeK:—((K-{a})>M) (hiéu 1a K-{a}
khong suy ra dwoc M).

Néu K thoa tinh chit (i) thi tap K duoc
goi la siéu co so cua p.

V& ngit nghia, co s ctia mot hé suy dan
chinh 1a cac phan tir nhan di nhé phat trién
toan bd tap nén.

Ta ki hiéu Base(p) 12 tdp cdc co so cua
hé suy dan p.

Vi du: Cho M = abcd, R = {ab—d,
c—b, d—ac}. Ta cé Base(p) = {ab, ac, d}.

Nhan xét

- Cho hé suy dan p =(M,R) va tap con
XcM. Khi @6 X—M khi va chi khi X la siéu
co s0.

- Méi hé suy dan déu c6 co so. That vay,
dit K = M, tir tinh chat DI ta c6 ngay
K—M. Vay K chinh la mdt siéu co so. Ta
loai bo khoi K nhitng phan tir khong anh
hudng dén bat bién K—M s& nhan duoc tap
dt nho. Tap do chinh 1a co sé cia p.

3. Phéan hoach hé suy din
Quan hé twong dwong ~ trén cac tap luat:
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Cho h¢ suy dan p = (M,R). Ta xdy dung
quan hé ~ trén tap luat dan R nhu sau:

Y r, v e R: r ~ v khi va chi khi ton tai
mot diy luat dan t; =T, ty,..., t = v trong R
thoa tinh chét: hai luat k& nhau trong dy Ia
giao nhau.

Ménh dé: Quan hé ~ 1a quan hé tuong
duong.

Churng minh

Ta chung minh quan h¢ ~ thoa céac tinh
chit phan xa, déi ximg VA bdc cau. That
vay, voi moi luat r, u va v trong R ta co

- Néu r: X->Y thi Set(r)nSet(r) =
XYNXY = XY # & vi ta gia thiét XY # &.
Vayr-~r.

- Néu r ~ v thi t6n tai mot ddy luat dan t;
=1, t..., t = v trong R thoa tinh chat: hai
luat ké nhau trong day la giao nhau. Lat
ngugc day trén ta thu dugc day ty = v, t
1,-., t1 = r va hai luat ké nhau trong ddy nay
giao nhau. Piéu nay chimg to v ~r.

-Néur ~vvav ~ u thi ton tai hai day

ti=r,t .., tk=V; ti, tisy giao nhau,
i=12..k1va

te =V, bty oy tem = U, tj41 gia0
nhau, j = k,...,k+m-1,

N&i hai diy nay lai ta thu dugc r~u m

Do quan hé ~ trén R 1 fwong dwong nén
R dugc phdn hoach thanh m 16p tuong
duong Ry, Ry, ..., Ry DBat M; = Set(R;) ta thu
duoc cac hé suy dan con p; = (M;, R), i =1,
2, ..., m. Ta goi py, P2, ..., Pm 1 phdn hoach
ctia hé suy dan p theo quan hé tuong duong
~vaviétp =p1|p2|... | P

Nhan xét

- Cho phan hoach cua hé suy dan

p=(M,R)

P=pulpz|...|Pm;

i=12.. m.

Khi d6 ta c6 cac phan hoach twong tng
cta M va R nhu sau:

M:M1|M2|...|Mm,

pi = (M;, Ry,

R=R;|Rz2|...|Rnm.

- Tir nhdn xét trén ta suy ra rang co ché
suy dan trong mdi hé thanh phan cia phan
hoach hoat dong doc lap véi nhau. Méi
phén tir a trong M thudc va chi thugc ding
mot tap nén thanh phﬁn M;, mdi luat r trong
R thudoc va chi thudc dung mot tip luat

thanh phan R;.

B dé

Néu p = p. | p. thi Base(p) =
Base(p:)®Base(pz).
Chung minh

Gia sir K = KiKy; K; € Base(py); K; €
Base(p,). Ta can ching minh K 13 co s& cua
p. That vay, theo dinh nghia co so ta co
Ki—>M;, K;—>M,. Theo cdng tinh ta suy ra
K =KiK;»>M;M; =M. Giastra € K. Vi K
1a phan hoach véi céc thanh phan (roi
nhau), K = K;|K; nén tdn tai mot co s& K;
cua pj dé: aeK;, i=1hodci=2. Giasta
€ K,. Khi d6 ta co, theo dinh nghia co so
trong p2, —((Kx-{a})—>M,). Goi V la tap
con 16n nhat trong M, thoa (K;-{a})—-V, ta
c6 V < My. Theo tién dé phan xa, do Ky o
Ko-{a} nén K,—>K,—{a}. Van dung tién d¢
béc cau cho K—>K,—{a} va (K-{a})—V ta
suy ra K,—V. Ap dung luat cong tinh cho
Ki—»M; va Ky,—»V ta thu duwoc K =
KiK;—>MiV # M, mau thudn véi K—M.
Truong hop a € K; duoc 1ap luén hoan toan
tuong tu. Vay K 1a co sé cua p.

bao lai, gia st K = P|Q 1a mdt co sé cua
p, trong d6 P < M; va Q < M,. Goi Vva W
la cac tap con lon nhét thoa P—V, Q-HW.
Do céac h¢ con hoat dong doc 1ap nhau nén
theo cong tinh ta c6 K = PQHVW =M =
MiM,. Tt day suy ra P la siéu co sé cua p;
va Q 1a siéu co s& cta p;. Néu P hodc Q ¢6
phan tir du thira thi phan tir d6 ciing 1a du
thira trong K, diéu nay vi pham dinh nghia
siéu co s0. Vay P phai 1a co so cua p; va Q
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lacosocuap, m

Pinh Iy: Néu p=py|pz|... | Pm,Pi =
(Vi, Ri), i= 1,2, ...m, thi
Base(p) = Base(p1) @ Base(pz) ®...® Base(pm).
Churng minh

Ta chimg minh dinh 1y bang phuong
phap qui nap toan hoc theo m 1a s thanh
phéan ctia phan hoach.

Co so: m = 1 1a hién nhién vi phan
hoach ¢6 duy nhit mot thanh phan 1a p.

Gia thiét qui nap: Gia st véi phan hoach

P=palpPz|.. [Pm;pi=(ViR) i=1,
2,...,mtaco
Base(p) = Base(p1) @ Base(p,) ®...® Base(pm).
Ta can ching minh véi phan hoach

P=palPzl . | Pm[Pmes i = (Vi Ri),
=1, 2,..., m+1 ta phai co

Base(p) = Base(p1) © Base(py) @ ... ®
Base(pm) @ Base(pm«1).

Gop hai hé con cudi cung 12 P VA Pt
ta thu duogc hé con p' = (M', R') trong d6 M’
= MpMp:1.Va R' = RpRps1. Theo bo dé trén,
Base(p') = Base(pm) ® Base(pm+1). Sau khi
gop ta thu dugc phan hoach véi m thanh
phan 1a

P=pulp2|... [Pms[P"-

Theo gia thiét qui nap ta c6 ngay

Base(p) = Base(p;) © Base(pz) @ ... ©
Base(pm-1) © Base(p').

Do toén tir @ co tinh két hop nén

Base(p) = Base(p;) © Base(pz) @ ... ©
Base(pn1) @ (Base(pm) @® Base(pm+1)) =

= Base(p;) @ Base(p,) @ ... ®

Base(pm-1) © Base(pm) ® Base(pm+1) =

Thuit toan phan hoach hé suy din

Algorithm Partition

Input: Hé suy dan p = (M, R) gébm n
phan tir trong tap nén M, m luét trong R.

Output: Mot phan hoach cua tap luat R.

Method

Budc 1. Xdy dung dé thi vé huong G =
(V, E) Vdi tdp dinh la cdc sé hiéu ludt {1, 2,

..., m}, canh (i,j) thudc E khi va chi khi hai
ludt i va j giao nhau. Pha 1 c6 do phitc tap
tinh toan O(n.m).

Budc 2. Liét ké cdc thanh phan lién
théng ciia do thi G. Méi thanh phan lién
thong sé la mot lop twong duong trong
phan hoach cua tap luat R. Pha 2 co thé
duwogc thuc hién theo ky thudt Find-Union
v6i do phite tap tinh toan O(m?).

end Partition.

Vidu

Ta minh hoa hoat dong cua thuat toan
Partition qua thi du sau: Cho p = (M,R) véi
M = abcdeghkm, R = {1: a—d, 2: ¢ —> g, 3:
h—m, 4: km—h, 5: d—be}.

Sau budc 1 ta thu dugc do thi G = (V, E)
véi vV ={1, 2, 3,4,5}va E ={(1,5), (3,
4)} \ \

Budc 2: D6 thi G c6 3 thanh phan lién
théng la Ry = {1, 5}, R, = {2}, Rs = {8, 4}.
Téng hop lai, ta thu duoc két qua sau:

p1= (Ml, Rj_), M]_ = abde, R1 = {1 a—>d,
5: d—be}, Base(p:) = {a}.

P2 = (Mg, R2), M2 = cg, R, = {2: c—>g},
Base(p,) = {c}.

Ps = (Mg, Rg), M3 = hkm, R3 = {3 h—>m,
4: km—h}, Base(ps) = {kh, km}.

Vay Base(p)= Base(p:)®Base(p.)®Base(ps)
= {a}®{c}®{kh, km} = {ackh, ackm}.
4. Két luan

C6 thé van dung cac két qua trén dé
phan hoach cac lugc dd quan hé ban dau
thanh cac luge dd con trong vigc thiét ké
cac co so dir liéu. Sau khi tim khoa ctia moi
lugce dd con ta téng hop lai dé thu duoc cac
khoa cua lugc dd ban dau. Bai toan tim cac
khoa dugc van dung rong rai trong thiét ké
co s& dir liéu chuén hoa.

Trong ontology cho gido duc va dao tao
va cac h¢ quan tri khac khai niém phan
hoach dugc sir dung dé xac dinh tap khai
niém va d6i twong co s¢ 1a nhing khai
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niém va ddi twong ma nim viing chung s&  ddi trong khacQ
dé dang phat trién sang cac khai niém va
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Abstract

The inference system, built on a closed mapping with the rules of conduction
X — Y, can be considered a generalization for a tool class ensuring the semantics for
database and knowledge systems. The main result of this report is the algorithm for
partitions of the inference system and its theorem of the basic representation through the
bases of the component systems, which can be applied to the design and standardization of
the database.
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