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Tém t&t. Bai bao dua ra dinh nghia phu thudc da tri trong co sé di litu mo chia di lieu ngon
ngl dya trén quan didm st dung quan hé tuong ty dugc xay dyng nhd phan hoach trén mién tri ctia
thugc tinh ting véi mot dai sé gia ti thich hgp. Cac tinh chét cia phu thudc da tri mdi dinh nghia
sé dugc nghién citu va cudi cling mot tap cic quy téc suy dién dugc chitng minh 1a ding din va day
dt trén mot 16p cac luge dd quan hé théa man mot s6 diéu kien nhat dinh.

Abstract. In this paper, we present a definition of fuzzy multivalued dependencies in fuzzy databases
with linguistic data based on similarity relation which is built by partitioning the domain of attribute
values corresponding to an appropriate hedge algebra. Some properties of fuzzy multivalued depen-
dencies are studied. Finally, the set of inference rules is shown to be sound and complete for a relation
scheme class when it satisfies some specified conditions.

1. GIOGI THIEU

Mién tri ctia céc thuoc tinh trong co s dit lisu (CSDL) quan hé kinh dién dugc gia thiét
chi bao gdm céc gia tri rd. Tuy nhién, trong thyc té dit liéu c6 thé bao ham nhing thong tin
md, khong chinh xac, thong tin dudi dang ngon ngi. Viéc xu Iy cac thong tin nay vugt ra
ngoai kha nang cta Iy thuyét co s¢ dit licu kinh dién. C6 nhidu cach tiép can dé gidi quyét
van dé diat ra nhu: stt dung tap mo [4], dung phan phéi khd nang [12] hodc st dung quan hé
tuong tu [2, [11]. Chi tiét hon, trong [I], cAc tac gid da chuyén ddi céc gid tri md, gia tri 16 vé
cac khoang s va xay dyng quan hé gan nhau ngit nghia (semantic proximity) tit kich thudc
cia cic khoang so; tit d6 dinh nghia phu thudc ham va phu thugc da tri dya trén quan he
nay. Trong [I1] cac tac gid da biéu dién thong tin md bing mot tap céc gia tri r6 va xay dung
quan hé tuong tu tit khodng cach giita cac tap duge biéu dién. VA phu thuoc da tri md trén
co 53 dit lieu ngon ngit ciing dude cac tac gia dinh nghia dya trén quan hé béng nhau ngudng
a duge xay dung tit mot do do khoéng cach gitta hai tap mo trong [5].

Dai s6 gia tit (DSGT) 14 mot trong nhitng cach tiép can dé xay dung quan hé tuong ti trén
mién tri chita gia tri ngon ngit ctia thuoc tinh. Trong [9], chiing t6i da dé xuat cach biéu dién
nhiéu dang dit lieu khac nhau bang tap cac khoang trong [0, 1] va xay dyng quan hé tuong ti
dya vao cic khodng mo tréen DSGT tuong ting v6i mién tri ctia thude tinh. Khi d6, cac dang
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dit lieu nhu s6, khodng, ngon ngit ciing nhu cac dang dac biet nhit "missing", "inapplicable",
"at present unknown",...da dugc biéu dién mot cach thdng nhat va khai niem bing nhau mo
mitc k duge dinh nghia lam co s dé xay dyng cAc quan hé d6i sanh, chuyén cac truy van md
sang truy van ro.

V6i cach tiép can bang DSGT, phuy thuoc ham md trén CSDL md chita dit lieu ngon ngit
da duge dinh nghia v nhiéu tinh chat quan trong da duge trinh bay trong [10]. Tuy nhién,
phu thuoc da tri md theo cich tiép can nay van chua duge quan tam nghién citu. Trong bai
béo nay, trén co sé khai niém bang nhau md mic k ching toi dé xuat dinh nghia phu thuoc
da tri md; chiing minh mot s6 tinh chat quan trong ctia n6 va cudi ciing mot hé cac quy tac
suy dién lién quan dén phy thuoc ham mo va phy thuge da tri mo duge ching minh 1a ding
dan va day dua trén 16p cac luge do quan hé théa man mot s6 diéu kién nhat dinh.

Ngoai phan gidi thieu va két luan, bai bio dugc t6 chiic nhu sau: Muc 2 danh cho viéc
trinh bay mo hinh CSDL mo chita dit lieu ngon ngit va quan he bang nhau mic k; Muc 3
trinh bay mot s6 két qué quan trong vé phu thuoc ham md; Muyc 4 gidi thiéu dinh nghia phu
thuoc da tri mo va ching minh tinh ding dan ctia mot sd quy tac suy dién; Muc 5 danh cho
viéc chitng minh tinh day du ctia mot tap cac quy téc suy dién ddi véi 16p cac luge dd quan
hé théa man mot sd diéu kién nhat dinh. Noi dung chinh ctia bai béo tap trung ¢ hai muc 4
va 9.

2. MO HINH €O SO DU LIEU MO CHUA DU LIEU NGON NGU VA
QUAN HE BANG NHAU MUC k

CSDL mg chtia dit ligu ngon ngit 1a mot tap DB bao gom {U, Ry, Ry, ..., Ryy; Const}, 6
day U = {Ay, Aa, ..., Ap} 1a khong gian cac thuoc tinh, mdi R; 1a mot luge do quan he, Const
1a tap cac rang buoc dit lieu. Goi mién tri cia mot thudc tinh A nao dé (trong s6 cac 4;) 1a
D 4. D61 v6i mot s6 thuoc tinh, ngoai cac gia tri thong thuong D 4 con chita cic khai niem
mo va nhitng khai niém nay 1& cdc phan ti cia mot DSGT. Khi d6 D4 ¢6 hai phan: phan
thit nhat bao gom cac gia tri thong thuong dugce goi 1a mién tri tham chiéu, ki hieu béi D 4;
phan thit hai bao gom céc gia tri ngon ngit cia DSGT tuong ting véi A, ki higu béi LDom/(A)
(6 day A déng vai tro nhu mot bién ngon ngit ¢6 khong gian c¢o sé chinh 13 D 4). Thuoc tinh
nhu vay c¢6 LDom(A) # () vae A duge goi 1a thudce tinh ngon ngit va ta goi CSDL dang xét 1a
CSDL mo chia dit lieu ngon ngit hay goi tat 1a CSDL ngon ngi.

Vidu 2.1 Mot quan hé R cia CSDL ngon ngit

Ma NV | Ho va Tén Tudi | Luong | Phuy-cap
01 Nguyén Ngoc Vinh 49 rat-cao 4.6
02 Lé Van Ninh 45 7.5 4.2
03 Tran Van Hung 27 5.8 [3.2, 3.8]
04 Lé Thi Thanh tré khéd-cao 4.0
05 Trinh Thi Tuyét rat-tré 4.7 cao

Xét thuoc tinh Luong trong vi du trén, gia st thong tin khong day du, chi biét luong cao
nhéat ctia nhan vien la 7.5 triéu, thap nhéat bang 0 (c6 ngudi khong c6 luong) va khong biét
duge luong chinh xac cia mot s6 nguoi chi biét 1a ddi véi cdc nhan vien dang xét thi ho ¢
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lwong rat-cao, khi-cao, ... Chiing ta thay rang rat-cao, kha-cao 1a cic khai niem mo. Chiing
c6 thé biéu dién dugce bing cac tap md hoidc ¢ day 1 céc gia tri ngon ngit cia DSGT c6 tap
phan t1t sinh 1a {cao, thip} va tap céc gia tit 1a {it, gan, khd, rdat} chang han. Khi dé mién tri
tham chiéu D pygng = [0, 7.5] v LDom(Luong) = {rat-cao, kha-cao, ...}. Nhu vay, LDom/(A)
chi chia céc gia tri ngon ngit 1a phan tit cia DSGT tuong ting véi thudc tinh A. Nhitng gid
tri ngon ngit khong 14 phan tit cia DSGT nay khong thuoc LDom(A). Céc gid tri ctia thuoc
tinh Ma NV 1a cac gid tri r6. Cac gia tri cia thudc tinh Ho va Tén cling 1a cic gid tri r6.
Ching 1a nhitng gia tri ngdn ngit nhung khong phai 1a cac khai niém md nén khong phai 1a
phan tit cia DSGT. Vi vay, LDom(Ma NV) = () va LDom(Ho va Ten) = (.

Trong bai bao nay, ching ta sé xét CSDL ngon ngit md rong chia cac dang dit lieu khac
nhu: gia tri khoang, tap hitu han cic gia tri o, cic kiéu dit lieu khong xac dinh, thiéu, khong
biét (undefine, inapplicable, missing, unknown) da dé cap trong [9].

Xét CSDL mo chta dit lieu ngon ngt DB véi khong gian cic thudc tinh 1a U. Mot bo ¢
trén U lamot &nh xa t: Ay X -+ X Ay = D4, X--- XDy, . Goi t va s 1a hai bo tuy ¥, khi dé
t[A] va s[A] la hai gia tri thudc D 4.

Chiing ta biét ring phu thuoc ham va phu thudc da tri trong CSDL quan hé (kinh dién)
ludn luon can kiém tra sy bing nhau ctia dit liéu trén mién tri cia thugc tinh. Tuong ty nhu
vay, ¢ day ching ta sé nhéc lai quan diém dé danh gia sy bang nhau gitta t[A] va s[A] trong
CSDL ngon ngit.

Gia st ting v6i thuoc tinh A 1a DSGT tuyén tinh, day da, tydo AX = (X,G,C, H,®, X, <)
(xem chi tiét trong [8]). V6i k 1a mot s6 nguyen duong (k > 0), goi Xy = {z € X : |z| = k},
titc 14 tap tat cd cic gid tri ngon ngit trong X ma biéu dién chinh tic ctia chiing c6 do dai
bing k va 16 rang X1 = {hx € X : 2 € Xy, h € H}. Mbi hx € X1 ¢6 mot khoang tinh
md Jgi1(hz) xac dinh nhy ham fm [8]. Tap tat ca cac khoang Ty 1(hx) 1A mot phan hoach
trén [0,1]. Lan can cia mot gid tri ngon ngit thoat nhin c¢6 thé 1y 1a mot khodng nay, tuy
nhién "kich thuéc" khodng md cia mot gia tri ngdn ngit y phu thudc vao do dai cua nd, co
khi qua bé, c6 khi qua 16n khong ndm tron trong mot thanh phan ctia phan hoach. Vi vay,
kh4i niém lan can ngit nghia téi thiéu ctia y phit hgp hon duge dinh nghia béi mot tap cic
khoéng ro phu hop trén mién tri, ky hieu 1& O k(y).

Gom cum céc khoang Jg41(hx) mot cach thich hgp (chi tiét xem trong [9]) ta c6 mot phan
hoach va dyra trén phan hoach nay chiing ta xac lap mot quan hé tuong tir S,. Hai phan tit
sau khi chuan hoéa tit mién tri vao [0,1] ¢6 gia tri ndm chung trong mot 16p tuong duong do
phan hoach nay sinh ra thi ching dugce goi 1a bing nhau miic k.

Nhu vay, xét sy bang nhau gitta t[A] va s[A] ¢6 thé dung Dinh nghia sau day.

Dinh nghia 2.1. [9] Cho DSGT tuyén tinh day di AX va d6 mo fm. Gid sit v 1& mot ham
dinh htgng ngit nghia trén AX va; véi mdi k ma 1 < k < k*, S 14 mot quan hé tuong ty miic
k trén D 4. Khi d6, v6i hai bo ¢t va s tuy ¥ trén U, hai gia tri t[A] v& s[A] trén mién tri D 4
dugc goi 14 bang nhau mic k, ki hieu 1a t[A] =y, 1 s[A] hodc ¢[A] = s[A], néu nhu ton tal
mot 16p tuong duong Sy (u) ctia S sao cho Opin i (t[A]) € Sk(u) VA Opin k(s[A]) C Sk(u).

Duta trén Dinh nghia nay, Ménh dé 4.5 [9] cho chiing ta tiéu chuan kiém tra sy bang nhau mic k
gitta hai gi4 tri ngon ngit t[A] va s[A] tien 1¢i hon: t[A] = s[A] khi va chi khi v(¢[A]) € Sk(s[A])
hodc v(s[A]) € Sk(t[A]).
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Lién quan dén sy bing nhau ctia hai gi4 tri ngdn ngit v6i hai mitc khic nhau ta c6 khang
dinh sau day.

Ménh dé 2.1. Néu t[A] = s[A] thi t[A] = s[A] vdi moi k' < k.

Chitng minh. Néu k&’ = k thi khang dinh 1& hién nhién, chiing ta sé chiing minh cho trutng
hop k' < k. Gia st t[A] =, s[A], khi d6 theo Ménh dé 4.5 [9], v(t[A]) € Sk(s[A]). Hon nita,
do k' < k nén Si(s[A]) C Sk/(s[A]). Vi vay v(t[4]) € S (s[A]), tic 1a t[A] = s[A].N

Theo tinh chat cia DSGT, mdi khodng md miic k+ 1 bao gid cling nam trong mot khoang
md muc k tic 1a Jg4q(hx) C Ji(x). Do d6, phan hoach mic k& + 1 min hon phan hoach mic
k. Néu k cang 16n (do mo cang nho) thi "kich thudc" 16p tuong duong clia quan hé tuong ty
Sk cang nh6 dan dén diéu kien khi so sénh béng nhau gitta hai gia tri ngon ngit cang chat. Vi
vay khi k& — oo thi hai gia tri bang nhau néu ching bang nhau tuyét ddi theo quan hé bang
nhau thong thuong.

Dai véi cac thuoce tinh o (khong dé cap dén tinh md, tinh khong day du, khong chic chén)
nhu ma nhan vién, ho tén nhan vién trong Vi du 2.1 v cac thuoc tinh ma mién gia tri ciia
n6 khong chita gia tri ngdon ngit 1a cac khéai niem ma thi mic k ctua thudc tinh 1a co. Khi so
sdnh, ta sit dung quan hé bing nhau thong thuong, khong xay dung DSGT.

Miic k trén mién tri ciia mdi thuoc tinh c6 thé khac nhau, ng véi thuge tinh A ta viét 1a
ka.

Mot tap {ka|A € U} sé duge ki hieu 1a &y hogc cho gon 1a &. Chang han, trong Vi du 2.1
ta c6 thé chon mot mitc & = (00, 00,1,2,2). Cac s6 1, 2, 2 14 ba miic tity chon tuong ting véi
ba thuoc tinh cudi. Néu chon 1 1 thi mdi cum trong phan hoach ctia mién tri sé 1a hop clia
cac khoang md ctia mot s6 gid tri ngon ngit do dai 2, néu chon 14 2 thi mdi cum trong phan
hoach ctia mién tri sé l1a hgp clia cac khoang md clia mot s6 gia tri ngon ngit do dai 3 (xem
chi tiét trong [9]). V6i X C U, ki higu Rx chi cho sy thu hep £ tit U xudng X (hay xem nhu
14 mot phép chiéu & xubng X).

Tit Dinh nghia 2.1, ching ta c¢6 khai niém bang nhau ctia hai bo trén tap thuoc tinh
XCU.

Dinh nghia 2.2. Cho 8 = {ks|A € U}, ka > 0v6imoi A€ U va X CU. Hai bo t va s
duge goi 1a bang nhau mic £ trén X néu nhu ¢[A] =, s[A] v6i moi A € X.

Cho 8x = {ka|A € X} vi R, = {k/4]A € X} 1a hai mtc tuong tu trén X, ta néi Ky > Ry
hodc 1a &y < Rx néu va chi néu kg > £y véi moi A € X. Tt Ménh dé ta suy ra t = s
thi t = s v6i moi k' < k.

Gia st X,Y C U dang dugc xét véi mic Rx = {ka|A € X} va &), = {k’z|B € Y} tuong
ting. M3 rong ctia Ry va &), ki hiéu la 8x V K&, diing dé chi miic tuong tu trong X UY theo
nghia fx V &y = fx_y URY_ URY, trong d6 Z = X NY va &) = {ka VK A € Z}, 6
day ka V k'y = max(ka, k). Truong hop ka = k'y v6i moi A € Z thi ta néi RKx va K, tuong
thich nhau trén Z va khi dé ta dung ki hieu Kx U Ry thay cho Rx V Ky.

Trong bai bdo nay, ki hieu Kx AR} dung dé chi cho Rx_yUR},_URY, trong d6 Z = XNY
va R, ={ka NK A € Z}, 6 day ka A Ky = min(ka, k).
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3. PHU THUOC HAM MO TREN CO SO DU LIEU NGON NGU

Chiing ta biét rang trong sb cac loai phu thudc dit lieu, phu thudc ham la loai quan trong
va duge nghién cttu nhiéu nhat. Phy thuoc ham déng vai trdo quan trong trong viéc thiét ké co
s6 dit lieu. "Nhitng sinh vién c6 hoc litc ngang nhau thuong c¢6 két qua hoc tap giong nhau" 1a
mot vi du ctia phu thugc ham trong CSDL ngon ngit. So sanh "ngang nhau", "giéng nhau" ro
rang khong phai 1a quan hé bang nhau thong thuong nhu dit lieu r6. Chiing 14 cic khéi niem
md va phu thuoe ham mo 14 rang budc tat yéu duge sit dung trong ngit canh nay.

Dinh nghia 3.1. [I0] Cho DB la mot co s3 dit lieu ngon ngit va R 1a mot luge do quan hé
cua DB véi tap thudc tinh U. V6i XY C U va K [a mot mic tuong tu trén U, ta néi Y phu
thudc hdm mo vio X mitc £ trén lude dé quan hé R, ki hieu f = X —& Y, néu véi moi
quan hé r € R:

(V2,5 € )(X] =g 5[X] = €[Y] = 5[Y])

Theo d6, luge dd quan hé R sé khong théa phu thuoc ham mo f néu ton tai r € R khong théa
f- Phu thudoc ham ma theo Dinh nghia khong phéi 13 md rong tam thuong ctia khai niém
phu thuoc ham trong CSDL quan hé kinh dién. Néu X — Y 13 mot phu thuoc ham thi noi
chung khong thé suy ra X —g Y 14 phu thuoc ham md mitc & ndo dé; mot quan hé r ¢ cac
bo doi mot khac nhau trén X dong thoi ciing khac nhau trén Y 1a vi du cho trudng hop nay.
Ngugc lai, néu X —¢ Y 14 mot phu thuoc him ms thi néi chung khong thé suy ra X — Y 1a
phu thuoc ham. Vi du hai bo (a,b), (a,b1) € X X Y v6i b # by nhung b =g b;.

Gid st F 1a mot tap cac phu thudoc ham ma trén R. Phy thuoc ham m¢ f = X —»g Y
duge goi 1a hé qua logic ctia F' néu nhu véi bat ky r € R, r thda cdc phu thudc ham md trong
F' thi r cang thoa f va ki hiéu 1a F' F f; tap cac hé qua logic suy ra tur F' sé dugc ki hiéu la
F*, tic F* = {f|F F f}. Tuy nhién, chiing minh f € F* theo dinh nghia 14 mot bai toan c6
do phitc tap ham mi theo s6 thuoc tinh trong XY. Vi vay, mot tap cac quy tac suy dién duge
dé nghi trong [10] dé gidi quyét bai toan nay mot cAch hiéu qua hon:

(K1) Phdin za: X —-gY néuY C X;

(K2) Md rong: X —gY = XZ -z YZ, véi moi Z C U va 8 la md rong cia R tréen XY Z;
(K3) Gidm mic: X g Y = X =g Y néu 8y = 8x va 8 < Ky;

(K4) Bdc cau: X =g Y)Y »@ Z = X —ayw Z v0i ﬁgf < Ry.

Mot phu thuoc ham mo f duge goi 1a suy dién duge tit F béi cdc quy tac suy dién (K1)-
(K4), ki hiegu F | f, néu nhu ton tai mot ddy céc phu thuoc ham mo fi, ..., fm = f sao
cho v6i méi 1 < 4 < m, hodc f; € F hoidc f; suy dién dugc tit cdc phu thudoc ham ms trong
{f1, .y fic1} boi (K1)-(K4). Tap tat ca cac phu thuoc ham mo duge suy dién tir F béi (K1)-
(K4) dugc ki hieu 1a F*. Tap cac quy téc suy dién (K1)-(K4) da dugc chiing minh 1a ding
dan va day dua [10], tic 1a F+ C F* va nguge lai F* C FT.

Dinh ly 3.1. [10] Gid st F la mot tap phu thuoc ham. Khi dé F™ c6 nhimg tinh chdt sau:
(i) X 5gYeFT=X—5gAc FtVAeY.
(ii) (X 5q Y € F*, X g Z € F*) = X —quw YZ € F*, vdi didu kien fx = R
(iii) (X =a Y € FY,.V =g W € F*) = XV =g YW € F*, vdi diéu kien
v < Ryavw.
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(iv) Pit G = {X —g A|X - Y € F va A€ Y}. Khi dé, G+ = FT.

Tit cac quy tac suy dién (K1)-(K4) va Dinh 1j 3.1 ta suy ra mot sé quy tac khac. Dé tién cho
viéc trinh bay phan sau ctia bai bao, ching ta sé danh sd cac quy tac trong ménh dé sau I
(K11), (K12), (K13).

Meénh dé 3.1. Cidc quy tic suy dién (K11), (K12), (K13) sau day la ding ddn
(K11) Quy tdc hop: {X =g Y, X = Z} E X —aup YZ vdi Rx = Ry

(K12) Quy td:c gid bic cdu {X 22 YWY =g Z} EWX —gvw Z vdi 8 < Ry.
(K13) Quy tac tich: Neu X g Y va Z CY thi X —g Z.

Chiing minh. (K11) chinh 1& khang dinh (ii) ctia Dinh 1y 3.1, ta s& chitng minh cac quy téc
con lai.

(K12) Tt gia thiét X —g Y va (K2) ta suy ra WX —g WY v6i md rong tiy ciia K len
W, chéng han lay Sy = K. Ké hop véi diéu kien £}, < £y ta ¢ &y < Kyw. Vi vay
theo gia thiét WY — g Z va st dung (K4) ta thu duge WX —gya 2.

(K13) Dé dang suy ra duge bang cach sit dung (K1) va (K4).

4. PHU THUOC DA TRI MO TREN CO SO DU LIEU NGON NGU

Trong CSDL kinh dién, phu thuoc da tri duge nghién cttu v6i muc dich tranh mot dang du
thtta khi ma hai tap thudc tinh doc 1ap lai phu thudc ngit nghia vao mot tap thudc tinh khac.
"Khi nhiéu sinh vién cting thyc hién chung mot dé tai, néu mot sinh vien dugc cho diém 9
thi tat ci cac sinh vién con lai cting thyc hién dé tai d6 déu dugc cho diém 9". Nhu vay, sinh
vien va diém 14 hai thuoc tinh doc lap phu thuoc vao dé tai. Van dé ciing x4y ra trong CSDL
ngodn ngit, véi rang budc mém déo hon, chang han "Khi nhiéu sinh vién ciing thitc hién chung
mot dé tai, néu mot sinh vien duge diém 9 thi mdi sinh vién con lai ciing thyc hién dé tai dé
dédu c6 mitc diém tuong duong véi diém 9". Trén quan diém bing nhau mic k da néi trong
Muc 2, ching ta sé dua ra dinh nghia phu thudc da tri mg trong CSDL ngon ngit va nghién
citu nhitng van dé dat ra.

Xét luge do quan hé R ctia mot CSDL ngon ngit DB véi tap thuoc tinh U = {Aq, ..., 4, },
trong d6 n > 3. Dé cho gon ta sé dimng ki hitu XY chi cho X UY dbi v6i hai tap con tity ¥
X, Y CU.

Dinh nghia 4.1. Cho DB la co s§ dit liéu ngon ngit va R 14 mot luge dd quan hé cia DB
véi tap thudc tinh U. Gida st X, Y C U, Z = U — XY va K 14 mdt mic tuong tu trén
U. Ta n6i R thoéa phu thuoc da tri mo X ——z Y néu nhu v6i moi r € R, bat ky hai bo
t1,t2 € 7 ¢6 t1[X] =g t2[X] thi trong r ciing ton tai bo t3 v6i t3[X] =g t1[X], t3[Y] =g t1[Y],
t3[Z] =g to[Z].

Vi dy 4.1 Xét quan hé r nhu sau:
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Tén deé tai (T) | Sinh vién (S) | Diem (D)
CSDL1 A 9

CSDL1 B rat-tot
CSDL2 C 8

CSDL2 D kha-tot

Ten dé tai (T) va sinh vien (S) 1a cdc thuoc tinh r, diém (D) 1a thuoc tinh mo. Trong
mién tri ciia diém c6 chita rat tot, kha tot. Day 1a céc khai niem mo biéu dién dude bing
cic phan tit cia DSGT. Do d6 LDom(D) # () va diém la thugc tinh ngon ngit. Gid si
mién tri tham chiéu ctia Diém, D(D) = [0,10]. Chiing ta sé xay dung DSGT tuyén tinh
AX = (X,G,C, H,<) dé biéu dién cho LDom (D) nhu sau: G = {tét, zau}, C = {0, W, 1},
H = H- UH?" = {gan, it} U {khd, rat}, trong d6 it > gan va rat > khd; cac tham s6 mo
fm(t6t) = fm(zdu) = W = 0.5, p(gan) = u(it) = p(kha) = p(rat) = 0.25. Gia st mic
tuong tu ctia thuge tinh diém duge chon bing 1.

Trude tién, ching ta tinh gid tri dinh lugng cia cac gia tri ngon ngit va chuyén ddi len
mién tri tham chiéu D(D) = [0, 10] véi hé s6 r = 10 bang ham dinh lugng ngit nghia [§]:

v (t6t) = [W 4 0.5 x fm(tdt)] x 10 =[0.5+ 0.5 x 0.5] x 10 =7.5

vp(it-tot) = [W + 0.5 x fm(it-tot)] x 10 = [0.5 + 0.5 x 0.25 x 0.5] x 10 = 5.625

vr(gan-t6t) = [W + fm(it-tot) +0.5 x fm(gan-tdt)] x 10 = [0.5+0.25 x 0.5+ 0.5 x 0.25 x
0.5] x 10 = 6.875

v (kh&-t6t) = v, (¢6t) + 0.5 x fm(kha-t6t) x 10 = 7.5 + [0.5 x 0.25 x 0.5] x 10 = 8.125

v (rt-tdt) = 100 — 0.5 x fm(rat-tdt) x 10 = 100 — 0.5 x 0.25 x 0.5 x 10 = 9.375

Bay gio, ching ta tinh mot s6 khoang tuong tu trén [0,10] tao thanh bdi cadc khodng md
clia cac gia tri ngon ngit c6 do dai 2, chita cac gia tri can xét:

S1,(t6t) = J,(gan-t6t) U J, (kha-t6t) = (7.5 — 0.25 x 0.5 x 10, 7.5 + 0.25 x 0.5 x 10] =
(6.25,8.75]

Sy (rat-tét) = (10 — 0.25 x 0.5 x 10,10] = (8.75, 10]

Sy (it-t6t) = (0.5 x 10,0.5 x 10+ 0.25 x 0.5 x 10] = (5, 6.25]

Cudi cuing, néu chon k = 1 thi quan hé tuong ty S; da phan hoach nita trén mién
tri tham chiéu ctia thugc tinh diém thanh cac khoang (5,6.25], (6.25,8.75], (8.75,10] chita
it-tot, kha-tot, rat-t6t tuong ing. So sanh véi gia tri dinh lugng da tinh & trén, ta suy ra
rat-tét = 9, kha-tét =, 8, kha-tdt #; 9.

Nhut vay, néu chon mitc & = (00,00, 1) thi quan hé r dd cho théa phu thuoc da tri ms T
——g S (va T ——g¢ D). Khi thay diém ctia sinh vien C bing 9 thi quan hé thu dugc khong
théa T ——g S (do kha-tdt #5 9). RO rang  khong théa T —— S theo dinh nghia phy thuoc
da tri trong CSDL quan hé kinh dién. V& vi du da minh hoa mot kiéu rang budc mo "Nhitng
sinh vién cting thire hién chung dé tai thi diém ctia tat ca cac sinh vien d6 phai tuong duong
nhau".

Nhan xét 4.1 Do vai trd clia t; va to trong Dinh nghia 4.1 nhu nhau va gid thiét

t1[X] =g t2[X] nén néu r théa phu thuoc da tri mo nhu trén thi trong r ciing ton tai mot bo
tq vOI t4[X] =gz tl[X], t4[Y] =g tQ[Y], t4[Z] =g tl[Z].
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Chiing ta ciing quy wdc rang ki hiéu t1[X] =g t2[X] dong nghia v6i phat biéu ¢; bing to
miic & trén X, v6i bat ky X C U. Tuong ty nhu trusng hgp phu thuoc ham, bay gis ching
ta s& dua ra mot s6 quy tic suy dién cho phu thuoc da tri md.

Meénh dé 4.1. Tap cdc quy tic suy dién (K5)-(K10) sau day la ding ddn:

(K5) X =g Y = X =—g Y vdi moi & sao cho Ry = Rx va R;_x < Ru—x.

(K6) X 53 Y & X ——g (U — XY).

(K7) Mé rong X ——x Y, ZCW = XW >z YZ.

(K8) X 53 Y, Y w5 Z = X s Z—Y vdi & = Rx, &y < Ry va & = AAR'.

(K9) X —-gY = X =z Y.

(K10) Néu X =g Y va ZCY, WNY =0, fx = Ky, &) < Ru_x thh W =g Z
kéo theo X —g Z.

Chitng minh. (K5) Gia sit ton tai mot quan hé » € R(U) théa X ——g Y nhung khong
thoa X — R Y véi ﬁ/X = ﬁx va ﬁéij < ﬁU_X. Khi dé tén tai tl,tg €rco tl[X] =g/ tQ[X]

nhung trong r khong ton tai mot bo rs ndo thoa méan r3[X] = t1[X], r3[Y] = t1[Y],
r3[U — XY] =g t3]U — XY]. Ta sé chiing minh diéu nay vo ly.

That vay, vi 8y = Rx nén t;[X] =g t2[X]. Do r théa X ——4 Y nén trong r ton
tal mot bd t3 co tg[X] =ga tl[X]7 t3[Y] =g tl[Y]7 tg[U — XY] =ga tQ[U - XY] thudc r.
T gid thiét Ry_x > K va Meénh dé 2.1, ta suy ra t3[X] =g 61[X], t3]Y] =¢ t1[Y],
t3[U — XY | =@ to[U — XY, thoa cac diéu kién ctia r3 lai thuoc 7. Diéu nay mau thudn véi
gia thiét phan chiing. Vay X ——g Y.

(K6) X =Y & X -5—4 (U—-XY):

Dit Z = U — XY. Xét bat ky quan he r € R va hai bo t1,ts € r ¢6 t1[X] =g t2[X]. Vi
X ——4 Y nén theo Nhan xét 4.1, ton tai t3 € r vdi

tg[X] =g tQ[X],tg[Y] =ga t2[Y],t3[Z} =gz tl[Z]
Vi t3[X] =g t1[X] nén t3[X] =g t1[X] va vi vay t3 c6
t3[X] =a t1[X], t3[Z] =g t1[Z], t3]Y] = t2[Y]

va t3 € r. Theo Dinh nghia X ——g Z. Vivai tro cia Y va Z nhu nhau nén ta ciing suy
ra dugc néu X ——g Z thi X ——zY.

(K7) X =g Y, ZCW = XW 5—g YZ:
Gié st ton tai quan he r € R va hai bo t1,t2 € 7 ¢6 t1[XW] =g to[ X W] nhung bat ky bo
rg thdéa man

7"3[XW} =R tl[XW],Tg[YZ] =R tl[YZ],Tg[U - XYWZ] =R tQ[U - XYWZ]

lai khong thugc 7. Ching ta sé tim mau thuln tir gia thiét nay.
That vay, t1[XW] =g t2[XW] kéo theo t1[X] =g t2[X]. Do X ——4 Y nén ton tai t3 € r
co
tg[X] =g tl[X],tg[Y] =g tl[Y],tg[U — XY} =g t2[U — XY]
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Tit hai dang thitc dau suy ra t3[XY N W] =g t;[XY N W]. Ta lai ¢6
t3[U — XY ] =g t2[U — XY] = t3]W — XY] =4 to[W — XY

va

tl[XW] =q tQ[XW] = tl[W] =ga tQ[W] = tl[W—XY] =a tQ[W —XY]

Do d6, t3[W — XY] =4 t1[W — XY]. Didu nay két hop véi t3[XY N W] =4 t,[XY N W]
ta suy ra t3[W] —R] tl[W]. Va vi Vay tg[XW] =R tl[XW] va tg[Z] =] tl[Z] do Z - w. Két
hgp véi tg[Y] =g tl[Y} ta co t3[YZ] =g t1 [YZ]

Bay gio tit t3[U — XY] =4 t2[U — XY] dé dang suy ra dugdc t3][U — XYW Z] =4 t2[U —
XYW Z]. Nhu vay, t3 thoa cac diéu kién ctia 73 va t3 € 7. Diéu nay mau thuan véi gia thiét
phan ching. Vay XW ——z Y Z.

(K8) X =g Y,Y »—=w Z = X »—g Z —Y v6i didu kien Ry = Ry, Ry > R va
A"=R/ANR:
Gid sit ton tai 7 € R va hai bo t1,ty € r c6 t1[X] =gr t2[X] nhung bat ky bo r3 théa mén

Tg[X] =g tl[X],T’3[Z - Y] =g tl[Z - YLT3[U - X(Z - Y)] =g tQ[U - X(Z - Y)]

lai khong thudc 7.
Vi R% = Rx neén t1[X] =g t2[X]; theo gia thiét X ——¢ Y vA Nhan xét 4.1, ton tai mot
bd ts € r co
t3[X] =g t1[X], t3]Y] =g to[Y], t3]U — XY] =4 t1[{U — X Y]
Tt &% = Rx, Ry < Ry va B = AN R tasuy ra R, = &) va R,_y < R,_, nén theo
(K5) ta c6 Y ——sgqv Z, va vi vay ton tai ty € 7 c6

tlY] =g ©[Y], ta[Z] =g t3]2], 14U = Y Z] = 12[U — Y Z]

Ta sé& chiing minh mot s6 khing dinh sau day:
+ t4[X] =g t1[X]: That vay, tit t4[Z] =g t3[Z], t3[X] = t1[X] va Bx = R%, ta suy ra

t4[X N Z] =gn tl[X N Z]
Hon ana7 tu t4[U - YZ] =g/ tQ[U — }/Z]7 t4[Y] =g tQ[Y] va tl[X] =g tQ[XL ta lal co
t4[X — Z] =g tl[X — Z]

Vi vay, t4[X] =gr t1[X].

+ t4[Z — Y] =g tl[Z — Y]: That vay, t4[Z] =g tg[Z] = t4[Z — Y] =g tg[Z — Y] Hon
nita, ti

tg[X] =R tl[X],tg[U - XY] =R tl[U - XY] va ﬁ// =RKA .ﬁl

ta suy ra tg[Z — Y] =g tl[Z — Y] Vay t4[Z — Y] =gn tl[Z — Y]

+ t4[U—X(Z — Y)] =g tQ[U—X(Z — Y)] Vi t4[Z} =g tg[Z] theo gia thiét va tg[Y] =g
tQ [Y] = t3 [Y] =g t2 [Y] nén

t4[Yﬂ Z] =g tQ[Yﬂ Z]
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Dé y ring (U - X(Z-Y))NZ=(YNZ)— X, cho nén
(U —-X(Z-Y)NZ] = ta|(U—-X(Z-Y))N Z]

Hon nita, ta cling ¢6 bao ham tap hop (U—-X(Z-Y))—Z C (U—-Y X)UY va theo gia thiét
t4[Y] =gn tQ[Y],t4[U — YZ] =gn tQ[U — YZ] nén

Ll(U = X(Z = Y)) — Z) = (U~ X(Z V) - 2]

Vay t4[U — X(Z = Y)| =g» t2]U — X(Z = Y)].
Nhu vay, t4 théa man cac diéu kién ctia r3 va t4 € 7. Diéu nay mau thuln véi gia thiét
phan ching. Vay X —»—ar Z —Y.

(K9) X gV = X ——g Y: Gid stt ton tai r € R(U) théoa X —g Y nhung khong
théa X ——¢ Y, nghia la ton tai t1,ts € 7 ¢6 t1[X] =g t2[X] nhung bat ki bo r3 thoa méan
r3[X] =g t11X], r3[Y] =g t1]Y], r3[U — XY] =4 t2[U — XY lai khong thuoc r.

Xét bo to, ta co tQ[X] =g tl[X], tQ[Y] =g tl[Y] viX —gY va hién nhién tQ[U — XY] =ga
to[U — XY]. Nhu vay to thoa cac diéu kién ctia r3 va to € r. Diéu ndy mau thuin véi gia thiét
phan ching. Vay X —»—g Y.

(K10) Neu X =g Y vaZCY, WNY =0, Ax = 8y, fu_x > K _( thi W —g Z
kéo theo X — g Z:

Giasir € R(U) théa X —w—=g Y vaW —g Z, 6day Z CY va WNY = () nhung r
khong théa X — g Z; nghia la ton tai t1,te € r ¢6 t1[X]| =g t2[X] nhung t1[Z] £ t2]Z].

Do X -»—g Y vd 8y = R neén ton tai t4 € r ¢6

t4[X] =g tl[X],t4[Y] =ga t2[Y],t4[U — XY} =ga tl[U—XY]

Két hgp cac khang dinh nay véi gid thiét W NY = 0, ta suy ra t4[W] =g t1[W].

Tt t4[Y] =g to[Y] v Z C Y, ta c6 t4[Z] =g t2[Z]. Két hop véi t1[Z] #x t2]Z] (gia thiét
phan chimg) va Ry_x > R_y, ta suy ra t4[Z] #x t1[Z].

Bay gio, tit t4[W] =g t1[W] va cac dieu kien Rx = Ry, Ry_x > R, _y tasuy ra t4[W] =g
t1[W]. Nhu vay, t4[W] =g t1[W] va t4][Z] #& t1[Z]. Diéu ndy mau thuan véi W — g Z. Ménh
dé da dugc chitng minh.H

Nhu vay, tinh ding dan cta tap cic quy tac (K1)-(K10) da duge chiing minh va chi si
dung cac quy tic nay ching ta c6 thé suy ra mot s6 quy tic tien dung hon.
Ménh dé 4.2. Cdc quy tic suy dién (K14), (K15), (K16), (K17) sau day la ding dan:

(K14) Quy tic hop {X —=—g V., X w—=g Z} E X =g YZ vdi &' = KA & néu
ﬁ/X = Rx va (ﬁg/ < Ry hodc Rz < R/Z)

(K15) Quy tdc gid bdc cau {X ——g YWY == Z} E WX —=—a (Z —WY) vdi
8" =R AR néu ”Q/XW = Rxw vad ﬁ,Y < Ry.

(K16) Quy tdc phan ra

a) {X =g Y, X 2og Z} EX 2> (Z-Y) vdi & = KA K néu &y = fx va
R/, < &y
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b)) {X =gV, X =g Z} EX 5= (Y —2) vdi &' = KA R néu 8y = Rx va
Rz < ﬁ/Z'

){X =g Y, X 523 Z}EX 5—g Y NZ

(K17) Quy tdc pha tron, gid bic cau {X -—g YV, XY wg Z} EX g Z-Y

Ching minh.
(K14) Ta X ——4x Y theo (K7) ta c6
X =g XY (1)
Lai st dung (K7) v6i gia thiét X ——g Z, tasuy ra XY ——g Y Z va do d6 theo (K6) ta c6
XY 5—q U—XYZ (2)
Néu 8y = Ry va £, < Ry thl R, < fxy. V1 vay, ap dung (K8) cho (1) va (2), ta ¢6
X =g U—-XYZ, v6i R = AN R (3)

Stt dung (K6) cho (3) ta dugc
X —>—r gV YZ - X (4)

Lai st dung (K7) cho (4) v6i bo phan mé rong duge chon 1a Y ZN X ta thu duge X ——gr Y Z.
Truong hop Ry = Rx va Bz < R/, viéc ching minh hoan toan tuong tu.

(K15) Stt dung (K7) cho gia thiét X ——¢ Y thu dugce
WX 5—g WY (5)

Tir diéu kién cta quy tdc (K15), ta suy ra Ry < Swy. Do vay két hop (5) va gid thiét
WY g Z, sit dung (K8), ta duge WX ——sqr (Z — WY) véi & = A &

(K16) (a) Stt dung (K7) lan lugt cho céc gia thiét X ——g YV, X ——w Z ta c6
X —»—g XY (6)
va
XY 5w YZ (7)

Tu cac diéu kien Ry = Rx va R < Ry, suy ra &y, < Ryy. Vi vay, st dung (K8) ddi véi
(6) va (7) ta co
X s—=a Z - XY (8)

véi R = RAAR. Bay gio, md rong (8) véi (X —Y)NZ bang (K7) ta thu duge X ——gv Z-Y.
(b) Dugc suy ra tryc tiép tit (a) nho tinh ddi xting ctia gia thiét.
(¢) Tuong ty nhu phan chitng minh cho (a) trong dé6 lay & = & ta da két luan dugc

X —-—g X(Z-XY) 9)
M6 rong X ——g Z véi Z — XY bing (K7) ta c6

X(Z-XY)—>—s Z (10)
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Stt dung (K8) déi véi (9) va (10) thu duge
X—==2zg(YNnZzZ)-X (11)

Mé rong (11) v6i X NY N Z bang (K7) ta duge X —-—g Y N Z.

(K17) Tut X ——g Y va (K7), (K8) ta suy ra X ——g U — XY . Két hop vdi giad thiét
XY —g Z vasit dung (K10) ta c6 X —g Z— XY. Hon nita theo (K1), X —5 (XNZ)-Y).
Vivay X —g Z—Y theo Dinh Iy 3.1(iii) v6i nhan xét 1a (Z — XY)U((XNZ)-Y) = Z Y.

Sau day chiing ta sé chitng minh tinh day du cta tap quy téc suy dién (K1)-(K10).

5. TINH DAY DU CUA TAP CAC QUY TAC SUY DIEN

Trude tién 1a mot sd dinh nghia lien quan dén viéc chitng minh tinh day da ctia mot tap
quy tac suy dién.

DPinh nghia 5.1. Cho F' va G 14 tap cac phu thudéc ham mo va phu thude da tri moé tuong
iing trén U. Bao dong ctia F U G, ki hieu 1a (F,G)™", 1a tap cac phu thuoc ham md va phu
thuoc da tri mo suy dién duge tit F'U G nho cic quy tic suy dién (K1) — (K10).

Dinh nghia 5.2. Cho F' va G 14 tap cac phu thudoc ham mo va phu thude da tri mo tuong
ttng trén U. V6i mdi X C U va & 14 mot mifc tuong tu trén U, bao déng X[ ciia X (ing
véi F va G) la tap hop {A € U|X —g A€ (F,G)T}.

Ménh dé 5.1. X —3 Y thuoc (F,G)" khi va chi khi Y C Xg, d day X; la bao dong mic
R cia X dng vdi F va G.

Chitng minh. Diat Y = Ay...A, vdi Aq,..., A, 1 cac thudc tinh va gid st rang X —g Y
thuoc (F,G)". Theo (K13), ta suy ra X —g A; thuoc (F,G)" v6i méi i = 1,...,n. Va vi vay
theo Dinh nghia A; € X; nén Y C X;. Ngugc lai, gia st Y C X}:, tic 1a A; € X;{ va
X —g A; thuoe (F,G)* v6i mdi i = 1,...,n. Theo (K11), ta suy ra X —g Y thuoc (F,G)™".

Meénh dé 5.2. Cho X C U, khi dé tap U — X 6 thé phan hoach thanh cic khoi W1, ..., Wi,
sao cho vdi moi Z CU — X, X ——g Z khi va chi khi Z la hop ciia mot s6 cic khoi W;.

Chitng minh. Dau tién xem toan bo U — X 1a mot khéi Wy. Gia sit dén mot thoi diém nao
d6 U — X da dugc phan hoach thanh cac khéi Wy, ..., W, (n > 1) va X ——g W; véi moi
i=1,..,n. Nbu X ——g Z va Z khong 1a hgp ctia cac W; thi ta phan hoach mdi W; thanh
WinNZ va W; — Z. Theo (K16), ta ¢c6 X =-—g W;NZ va X —-—g W; — Z. Vi tap thuoc tinh
U hitu han nén cudi ciing ta phan hoach dugc U — X sao cho v6i moi X ——4 Z, Z déu la
hop ctia mot s6 cac W;. Ngugc lai, néu Z 1a hgp cac W; thi tir (K14) ta suy ra X ——g Z.
Bay gio ching ta sé phéat biéu v chimg minh tinh ddy du cla tap cic quy tic suy dién
(K1)-(K10) déi v6i mot 16p cac luge do quan hé thoa mot s6 diéu kien nhat dinh.

Dinh 1y 5.1. Vdi mot mise & cho trude, tip cdc quy tdc suy dién (K1)-(K10) la day di doi
vdi cdc luge do quan hé théa man dieu kién: mién tri cia moi thuoc tinh A; € U déu ton tai
mot cdp a;, b; sao cho a; #_ﬁAi b;.
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Chitng minh. Dé chitng minh tinh day di ctia (K1)-(K10) déi véi 16p céc luge dd quan hé
théa man diéu kién néu trén, ta sé chitng minh rang néu F va G tuong tng 13 tap phu thuoc
ham md va phu thuoce da tri mo (goi chung la phy thuoe ma) cho trude ciia mot luge do quan
hé trén tap thudc tinh U va d 14 mot phu thudc mo khong suy dién duge tit F' v G boi tap
cac quy téc (K1)-(K10), tiic la d ¢ (F,G)™", thi ton tai mot quan hé r thoéa cac phu thuge mo
trong (F,G)T nhung khong thoa d.

That vay, gia st d 14 phy thudc mo c6 miic £ va vé trai 14 X. Theo Ménh dé 5.2, ddi vdi
X ta cb tap Yi,..., Y, 1a mot phan hoach trén U — X tuong tng véi F' va G. Dat X = {A €
UlX g A€ (F,G)*}. Khi d6 X —g X! € (F,G)" va theo (K9), X »—g X1 € (F,G).
Theo (K6), ta suy ra X ——¢ U — X} € (F,G); va vi vay theo Menh dé thi U-X{ 1a
hop clia mot s6 cac W voi W; € {Y1,..., Yy}, tic la U — X1 = JI%, W;. Bay gio, ching ta sé
xay duyng quan hé r gom 2™ bo nhu sau:

Xg Wy Wo W

(ai)icr, | (@i)ien, | (ai)ier, | - | (@i)iern
(ai)ier, | (bi)ien, | (ai)ier, | - | (@i)ier,
(ai)ier, | (@i)ier, | (bi)ier, | - | (ai)ier,
(ai)iery | (bi)ier, | (bi)ier, | - | (ai)ier,
(ai)iery, | (bi)ier; | (bi)ier, | - | (bi)ier,,

Vi du v6i m = 3 vh mdi tap X;{, W1, Wa, W3 chi chita 1 thuoc tinh, r s& gom 8 bo:
< a,a,a,a >, < a,b,a,a >, < a,a,b,a >, < a,a,a,b >, < a,b,b,a >, < a,b,a,b >, <
a,a,b;b> < a,bbb>.

Truée tién ching ta ching minh r théa F' va G. Gid st Y —g Z 1a mot phu thudoc ham
mo mic R thuoc F. Dat W = J,o; Wi véi I = {i]Y N W; # 0}. Dé thay Y C X;W va vi vay
XiW =4 Z € (F,G)" theo (K1) va (K4).

Theo Ménh dé 5.2, ta lai c6 X ——¢ W € (F,G)". Hon nita, X ——3 X1 € (F,G)" nén
stt dung (K14) ta suy ra X ——g XIW € (F,G)*. Theo (K17), X =3z Z— X W € (F,G)".
Theo dinh nghia cia X{ tac6 Z— X W C XT ticla Z - XJW =0 vavivay Z C XIW.

Gia st t1,t2 € r va t1[Y] =g t2]Y]. Theo cach xay dung r, ta cé t;[W] =g t2[W] va
t[X1] =g t2[X]], tac 1a H[X W] =g t[XIW]. Vi vay t1[Z] =g t2]Z], tdc la r thoa
Y —»q Z.

Bay gio, gia st Y ——4 Z 1a mot phu thudc da tri mo mitc R, ticla Y -—g Z2 € G. Vi
Y C X;W va ) C X;W nén sit dung (K7), ta dugc X;W ——gx Z € (F,G)*". Hon nita, theo
chiing minh tréen X ——g X{W € (F,G)T, do vay theo (K8), X —»—g Z— X W € (F,G)"
va theo Ménh dé 3.5.2 ta suy ra Z — X;W = U,e;, Wi 1a hop ctia mot s6 cac W; vdi
Il - {1, ,m}

V6i hai bo tuy § t1,te € r ¢6 t1[Y] =g to]Y], ttic t1[Y] = t2[Y]. Theo cach xay dung r, ton
tai mot bo t3 6 t3[Z — X W] =42 - X W] vats[lU —(Z— X W) =t2[U — (Z - XIW)].

Bay gio ta sé chiing minh ¢3 13 bo thoa cac diéu kién trong Dinh nghia 4.1. That vay,
do t3]U — (Z — XTW) = to[U — (Z — XTW)] va to[Y] = 01[Y] nen t3[Y] = t,[Y]; Tt
t3[Y] = t1[Y] ta suy ra t3[W] = t;[W] va hai bo tlly § trong r déu bang nhau trén X nén

i€l
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t3[ XA W] = t1[XIW]. Vivay t3[ZNX W] = t1[ZNX 1 W]. Theo cach chon t3, t3[Z—X W] =
t1[Z — X{W]. Do d6 t3[Z] = t1[Z]. Con lai, t3[U — YZ] = t,[U — YZ] dugc suy ra ti
t3lU — (Z — XIW)] = t2]U — (Z — XIW)] véinhan xét U —YZ C U — (Z — X W). Nhu
vay t3 thoa cac didu kién trong Dinh nghia 4.1, tic 1a r théa Y ——4 Z.

Bay gio, ching ta chitng minh ring r khong thoa d. That vay, xét truong hopd = X —g Y.
Vid ¢ (F,G)"nenY ¢ X}!. Theo cich xay dung r, ton tai hai bo t1,t2 € r ma t1[Y] # to[Y];
trong khi d6 ¢;[X] = to[X]. Ta suy ra ¢1[X]| =g t2[X] nhung 1[Y] #g t2[Y], tic 1a r khong
thoa d.

Truong hopd = X ——g Y ¢ (F,G)T. Dé chiing minh phan chiing gia sit 7 thoa d. Do cach
xay dyngrnénY = X'UW’, § day X' C X&' va W' = J;c; Wi, v6i J C {1,...,m}. Theo Ménh
48 5.1, X =5 X' € (F,G)* va theo (K9) ta 6 X ——g X' € (F,G)*. T W’ = U, W,
véi J C {1,...,m} va Ménh dé 5.2 ta suy ra X —-—g W’ € (F,G)". Stt dung (K14) cho hai
két luan trén ta c6 d = X »—g X' UW' € (F,G)", tiiclad = X ——g Y € (F,G)", mau
thuén v6i gid thiét. Vay r khong thoa d. Dinh 1y da dugc chiing minh.l

6. KET LUAN

Trong bai bao nay, cac phu thudc co ban trén mo hinh CSDL md chia dit liéu ngon ngi
da duge nghien cttu va dic biet 14 phu thuge da tri mo v6i nhitng tinh chat ctia n6. Mot tap
cac quy tac suy dién dugce ching minh 1a ding din va day dua trén 16p céc luge do quan he
thoa man diéu kién nhat dinh. Diéu dang néi 1a tir cach tiép can xem mién tri cia thudc tinh
nhu mot DSGT, tiéu chuan bing nhau mtc k 13 co sé dé xac dinh sy théa man céc loai phu
thuoc nhung rat linh hoat thuan tién cho viéc cai dit vi cac tham sé khac duge tinh toan hai
ham dinh lugng ngit nghia phu thudc triyc tiép vao k. Cac dang chuan mg lién quan dén cac
phu thudec ma trong bai béo sé duge quan tam nghién citu tiép theo.
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