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TOM TAT

Co s0 dir liéu (CSDL) quan hé vai dit liéu ngdn ngit dua trén dai $6 gia tir (PSGT) da duogc
gidi thiéu va nghién ctru trong [1, 2], trong d6 mdi dit liéu ngdn ngit x dwoc biéu dién thong qua
hai thanh phan ngit nghia, thanh phan thtr nhat 12 mot gid tri ngit nghia thuéc mién thuc D4 ctia
x, thanh phan th hai 12 mét tap céc 1an can dya trén cdc khoang md cta x. Cdc phép todn so
sanh duoc dinh nghia dya trén khai niém déng thirc muc £, trong d6 k la do dai biéu din chinh
tic cua cdc phan tir trong DSGT. Vi cach nhin ngir nghia dir liéu ngdn ngit nhu vay, mot kiéu
phu thugc ham mo méi trong CSDL quan hé véi dit 1liéu ngdn ngit s€ dugc gidi thi¢u va nghién
ctru. Chung c6 thé duoc xem nhu 1 nhitng rang budc ngir nghia trén CSDL trong méi trudng mo
cua thé gidi thuc. Bai bdo cling dua ra mot tap cdc quy tic suy dan cho cdc phy thuéc ham mo
nay va chirng minh tinh ding din va day di cia ching.

Tir khéa: CSDL md, ngit nghia cia dir lidu ngdn ngit, dai sb gia tir, khoang mo, bang md, phu
thudc ham mo.

1. GIOI THIEU

Nhu chiing ta da biét, phu thudc ham déng vai trd rt quan trong trong viéc duy tri rang budc
toan ven dit liéu di v6i cdc CSDL néi chung va CSDL quan hé md néi riéng. Vi vdy, da c6 nhiéu
nhiing két qua nghién ctru vé phy thuéc ham trong cic CSDL mo voi nhiéu céch tiép can khac nhau
dwa trén cdc céch hinh thirc héa khic nhau dé biéu dién thong tin mo. Béi vay cch xy dung phu
thugc ham trong CSDL m¢ cling phu thudc vao cdch ma ngir nghia cua dir liéu mo duoc b1eu dién
trong CSDL cling nhu vao céch thyc hién so sanh gilta nhiing kiéu dir liéu khdc nhau bao gdm ca
dit liéu mo. Trong [2] da gidi thiéu téng quan mot s6 phuong phap dinh nghia nhimg khdi niém so
sanh dit liéu mo khac nhau dua trén tip mo. Nhiing khai niém nay din dén nhimng kiéu déng thirc
khong chic chian khdc nhau trén cdc mién thudc tinh twong tmg cua ching. RS rang, nhitng kiéu
dang thic khong chic chin khac nhau lai kéo theo nhiing kiéu phu thudc dit liéu md khéc nhau vé
ban chét cho phép mé ta céc rang budc ngit nghia khac nhau ddi véi dit liéu dugc cho phép luu trix

137


https://core.ac.uk/display/229069255?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

Nguyén Cat Hb, Vi Minh Loc, Hoang Tung, Nquyén Tén An

trong mét CSDL. Do vy chiing ta c6 nhimg cdch khac nhau dé thao téc voi cic rang budc toan ven
dir licu.

C6 hai kiéu dang thirc mo (khoéng chéc chén) trén mién tri cia mot thude tinh A dugc dinh
nghia dua trén hai loai quan h¢ mo khac nhau. Thtr nhat la quan hé twong duong mo hay con dugc
goi la quan hé tuong tu, quan hé giong nhau. D6 14 nhitng quan hé mo ¢ cic tinh chat phan xa, doi
xung va bac cau. Thir hai 1a quan hé xap xi dugc déc trung bdi cac tinh chat phan xa va doi xung.

Cho mdt quan hé mo S 1 quan hé twong duong hodc quan hé xap xi mo trén mién tri Dy
cua thudc tinh A. Ham thanh vién cta S 1a is: DaxD4 — [0,1]. Quan hé mo S xac dinh mdt phép
so sanh bang mo, ki hi¢u 1a =g, trén mién tri D4, theo d6 vo6i bat ki hai phan tr a, b € D4, biéu
thitc @ =s b n6i rang hai phan tir nay bang nhau véi mic do chan 1i 1a us(a, b).

Gia sir mdi thudc tinh A ciia CSDL m& dugc gén véi mot quan hé Ss— bang nhau. Phép so sanh
bang mo xac dinh badi S4 duoc ki hiéu 1a =s hoac =, khi khong gy nham lan. Cho X < U, hai b t va
s c6 quan h¢ S — bang nhau trén X v6i muic chan 1i dugc xdc dinh boi (1-1) [3 - 6]:

Hs(s[X], 1[X]) = min{us(s(A), /(A)): A € X} (1-1)

Quaq hé S - b?ing nhau trén X gifra hai bd s va t c6 thé duoc Vjét duéi dang s[X] =s [X].

Miic do bang phau gitia ching duogc tinh theo (1-1). Vi khdi niém bang mo nhu vay, phu thude
ham mo c6 thé dugc dinh nghia nhu sau:

Cho hai tap thudc tinh X va ¥ cua lugc dd quan hé R, moi biéu thic c6 dang f= X ~— ¥
duogc goi 1a mot phu thuoc ham md (PTHM) voi nglt nghia dugce dinh nghia nhu sau: f 1a ding
trong mdt quan hé r, hodc théa mén quan hé r, néu moi cap hai by s va t trong r, mirc béng nhau
cua s[X] =s #[X] phai khong 16n hon muc bé‘ing nhau cua s[Y] =s #[Y]. Mot cach hinh thirc diéu
kién nay cé thé duoc viét nhu sau:

s[XT=s t[X] < s[¥]=sY] (1-2)
Mit khéc, theo [7 - 9] ngit nghia cia PTHM véi diéu kién (1-2) c6 thé dugc thay thé boi:
S[X] =51 1[X] = s[¥]=s11[Y] (1-3)

trong d6 A € [0,1] 12 mét s6 cho trudc va c¢b dinh dbi véi mbdi CSDL md va s[X] =s.4 t[X]
6 nghia 1a hai bd s va t ¢6 quan hé S — bang nhau véi mirc d6 chan 1i khong nhé hon A. PTHM
nhu vay duoc ki hiéu 1a X ~—, Y. Tat nhién diéu kién (1-3) yéu hon diéu kién (1-2) va boi vay
PTHM theo dinh nghia (1-2) ciing 1a PTHM theo dinh nghia (1-3).

Trong [4, 6, 8], ngit nghia dang thirc m¢ dua trén quan hé xap xi va mot sb tinh chat cia PTHM
cling nhu phu thudc da tri mo da dugc nghién ctiru. Hon nita trong [4, 6] mot hé tién dé (con duge goi
1a nhitng quy tic suy dién) cho PTHM vi/hoic FMD di dugc chimg minh 1a dting dan va day du.
PTHM va PTHM da tri trén co s& clia quan hé tuong tw md da dugc nghién ctru. Chang han trong [1]
mot hé tién dé diing va ddy du cho nhimg phu thudc md nay da dugc nghién ciru phat trién.

Céch tiép can tdp mo ddi véi CSDL cho phép nguoi ta c6 thé linh hoat dua ra ngit nghia
clia cdc hang tir (gid tri ciia bién ngdn ngit hay gid tri ngon ngir) nho cac tdp mo hay cac phan b
kha nang. N6 If giai vi sao lai ¢6 nhiéu mé hinh CSDL mo cing nhu nhiéu kiéu PTHM trong cdc
cong trinh nghién ctru, vi chiing phu thudc vao quan diém tiép can ddi véi ngir nghia va cich
biéu dién todn hoc cua céc thong tin md. Dan ching thém, trong [5] nhimg hang tr dugce biéu
dién béi cic khoang, nghia 1a cdc khoang cua mién tri cia mot thugc tinh va tat nhién n6 s& kéo
theo mot kiéu ddng thirc md hay khong chéc chin méi ciing véi kiéu phu thude dit liéu mo méi.
Trong [5] ta thdy viéc gén céc khoang cho cédc hang tir 1a kha ty do va khong c6 mot han ché
nao.

138



Phu thuéc ham mo trong co s& dir liéu quan hé véi di liéu ngbn ngir

Tiép can DSGT t6i ngit nghia clia cdc hang tir 1a hoan toan khic biét. P9 do tinh md cua
céc hang tir mo giit mot vai trd cha chdt trong viée biéu dién y nghia cta cdc hang tir trong
CSDL. Piéu nay phit hgp vdi ban chét ciia théng tin mo. Ching la nhimg thong tin ¢6 the duoc
xdc dinh theo kinh nghiém cta ngudi sir dung trong mdi tmg dung cu thé va l1a cdi gdc dé xic
dinh ngtr nghia cua dit licu mo. Béi vay, trong [2] md hinh CSDL ngdn nglt mo da duoc dua ra
va nghién ctru dya trén nglr nghia dir liéu DSGT. Trong bai bdo nay, chiing toi s€ st dung khai
niém dang thirc mo va nhing két qua nghién ctru trong [2] dé dinh nghia mot kiéu PTHM méi
trong CSDL ngdn ngit mo. Chiing t6i 4p dung céch biéu dién ngit nghia ctia dit liéu ngdn ngir
dua trén co sé cua PSGT da duoc nghién ctru trong [10 - 15] dé dinh nghia khai niém déng thac
muc k hay k-déng thirc, trong d6 k biéu thi mirc d6 mo cta né, véi k chi do dai ctia nhitng hang
tur ngdén ngir dugc xem la nhiing ph?ln tir ciia DSGT. Khéi niém dang thirc nay, mot cich hinh
thure, 1a quan h¢ twong duong trén mién gid tri cua thudc tinh twong ung. Boi vay, khéi niém
dang thirc m& nay rat giéng va cé cung tinh chat hinh thirc héa véi khi ni¢m ding thirc nhi phan
(dang thirc thong thuong) trén cung mién tri dang xét. Diéu d6 cho ta mot nén tang t6t dé nghién
ctru vé mot tap PTHM méi. Mot hé tién dé cho cic PTHM méi nay ciing sé dugc dua ra va
nghién ctru.

Bai bdo duoc bd cuc nhu sau: Muc 2 s& nhic lai mot s khéi niém va nhiing ki hi¢u dugc dung
trong CSDL quan hé véi dit liéu ngon ngit va biéu dién ngit nghia dit liéu ctia ching dya trén DSGT
da duogc nghién ctu trong [2]. Trong Muc 3, khéi niém PTHM moi va ngit nghia cta ching s€ dugc
dua ra va nghién ctru. Muc 4 s€ dugc danh cho viéc nghién ctru mét s tinh chét cua cdc PTHM déng
thoi s& dua ra mot hé tién dé ding dan va day du cho chiing. Muyc 5 trinh bay mot s6 két luan.

2. CSDL QUAN HE VOI DU LIEU NGON NGU VA NGU NGHIA CUA CHUNG

Trong phan nay chiing ta s& nhic lai mot s6 khdi niém va ki phap trong [2]. Mot mo hinh

CSDL quan hé ngén ngit dugc ki hiéu 1a DB, va dugc dinh nghia bdi
DB ={U,R\, Ry, ..., Ry; Const}
trong do:
= {Ai, Aa, ..., Ay} 12 tap Vi tru cda cic thudc tinh, mdt s6 trong ching la thudc tinh

ngon ngtr, tic 1a nhitng thudc tinh cé thé nhan thém céic gia tri ngbén nglr. Gia tri ngbén ngir 1a gid
tri trong mién tri ctia bién ngdn ngilr, dugc goi chung la cic hang tir. Mién gia tri cia bién ngdn
nglr va cc hang tu dugc mo hinh héa boi DSGT.

-Ri,i=1, ..., m, lacac lugc dd quan h¢, mdi luge dd quan h¢ 1a mot tép con cua U,

- Const (Viét tat cua constraints) la tap cac rang budc dir li¢u trén DB.

M3di thudc tinh A; duoc gidn mot mlén tri: D(A;) = Da;, U LDom(A)), trong do Dy; 1a mot
mién thyc thong thudng, LDom(A)) 1a mién tri ngdn ngit. LDom(A;) 1a tap rong néu A; khong
phai 12 thudc tinh ngdn ngit. Cac phan tir ctia Dy; s& dugc ki hiéu 12 a, b, c, ... va cdc phan tir ctia
LDom(A;) sé duoc ki hiéu la x, y, z, u, v..

Théng thudong, mét b ¢ trén U 1la mét anh xa 12 U — D(A)U ... U D(A,) sao cho #(A)) €
D(A)), v6i 1 <i < n. Céc bd s& dugc ki higu 12 #, 5 v6i chi s6 néu can thiét. Cho mot b ¢, ki hiéu
1[A;] 1a gia tri cia b0 7 tai thudc tinh A,. V6i bét ki tap X c U, ki hiéu #[X] 1a han ché cta dnh xat
trén X. Xét mot lugc dd quan hé R trén U. Mdi thé hién ciia R dugc goi 1a mot quan hé. N6 1a
mdt tap cdc b phan biét trén R. Cdc quan h¢ cua R dugc ki hi¢u la r[R], s[R] , ... hay r, s, ..., khi
viéc khong xuét hién ki hiéu R khong giy nhdm Ian.
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Déi v6i CSDL mo, ngtr nghia thong tin mo va phuong phap biéu dién chiing c6 y nghia
quyét dinh dén chat lugng t6 chirc va phuong phép khai thac dir liu. Vi thong tin m& trong
CSDL déu c6 ngudn goc ngodn ngit, nén y tuong cua CSDL ngdn ngir la cho phép luu trir dir licu
ngdn ngir v6i nglr nghia von ¢6 cua ching nho viée dp dung DSGT. Trong [2] da dua ra phuong
phap biéu dién ngir nghia cic gid tri ngbn ngir bang tap hitu han cdc khoang lan can ngir nghia.
Céch biéu dién nhu vay tao nén tang cho phép thao tic dir litu mo thong nhat véi dir liéu kinh
dién. M6t didu quan trong 1a cdc khoang 14n can ngit nghia ciia cic tir ngdn ngit c¢6 thé dugc sinh
ra ty dong khi cho céc tham s tinh m& cuia céc thude tinh ngdn ngit cia CSDL, nghia 1a do do
tinh m& cua mot trong hai phan tir sinh va cta (p + g — 1) gia tor. Thuong p = g =2, vado dé ta
chi ¢6 4 tham s6. Nhu vdy, khac véi CSDL md theo tiép can tdp mo, ngudi thiét ké phai xay
dung cdc tdp mo cho rung dir liéu ngdn ngir, nghia 1a c6 bao nhi€u hang tir thi phai xay dung
ngan 4y tap mo, d6i véi CSDL ngdn ngir nha thiét ké chi phai lya chon gia tri ctia 4 tham s6 tinh
mo.

Véi mdi thude tinh ngdn ngit A;, ta gla thiét tap céc gid tri ngdn ngit 1a tap X;,«; cdc phan tir
cia mot DSGT c6 d9 dai < k;, nghia 1a s6 1an xuét hién cdc gia tur trong cdc hang tir ngoén ngir
khong vuot qué k; — 1. Ki hiéu X, 1a tap con ciia Xj, ¢ gdom tat ca cdc hang tir c6 d6 dai ding
bang k, k < k. Mot khi céc gla tri tham s0 tinh mo cua thude tinh A; da xac dinh, cac dai luong
sau day hoan toan tinh dugc bang cac thuat toan:

(i) Cac gia tri nglr nghia dinh Iugng cua cac hang tir cua Xj, ), {(x) : x € X}, voi vla
anh xa dinh lugng nglt nghia xac dinh bdi cac tham so tinh mo.

(ii) Tap cdc khoang tinh mo cua mdi hang tir trong X;x. Chiing 1ap thanh mot phan hoach
cta mién thudc tinh.

(i11) Biéu dién todn hoc ctia hang tu: Trong [2], mdi tir x € X, ) dugc biéu dién bang hé cac
khoang 14n can, ki hiéu 1a IRp(x), dugc dinh nghia nhu sau:

IRp(x) = {Omins(x) : 1 <k <k;} (3.5)
trong d6 Omini(x) 1a horp cua hai khoang tinh m& mc k&’ k& voi gia tri ¥(x) (chi muc “min” néi
rang né 1a tap nho nhat muc k c6 thé duogc sinh ra nhu vay).

Biéu dién (3.5) mang y nghia quan trong sau day:

- N6 biéu dién duoc tinh mo cua hang tr x vi né dugc tinh tir cic tham s6 tinh mo. Céc
gid tri trong khoang Omins(x) dugc xem la twong tu hay phut hop vdi ngii nghia cua x, hay voi
U(x), & muc k (gidng nhu tap muc cua tdp mo).

- N6laco sé chuyén doi mot cau hdi ngdn ngit md vé cau hoi kinh dién. Ching han, [2] chi ra
rang, dicu kién cau hoi Tuoi(a) = “khd tré” duoc thoa man ¢ muic k dugc kiém chung bang diéu kién
W(Tuoi(a)) € Ominx(khd tré), trong d6 néu Tuoi(a) la kinh dién thi quy udc 1a A(Tuodi(a)) = Tuoi(a).

(iv) Cdc khoang turong tur Sx(x) cua tat ca céc tir trong Xj,x, voi k = 1, ..., k;: Hé khoang nay
duogc xay dung tr cac khoang tinh mo muc &’ > k sao cho:

- Mdi Sk(x) 12 hogp cta mét s6 khoang tinh m& muc &’ va chi chira duy nhat mot gid tri
dinh luong U(x), x € Xj, 03

- Tép {Sk(x): x € Xj, i} 1a mot phan hoach ctia doan mién tham chiéu [0,1] cua A;.

H¢ khoang nay xdc dinh mot quan hé tuong du:orng nhi phan (crisp) dugc ki hiéu la =, voi
ngilt nghia vé sy tuvong duong hay vé dang thuee ¢ muc k. Gid tri k cang 16n n6i rang céc tir do dai

k cang c6 nghia cd biét va sy xap xi nglt nghia cang gan nhau hon. Can nhé rang phéan hoach
muc k£ > 0 min hon phan hoach muc k — 1, nghia 12 moi 16p twong duong ctia phan hoach mic £
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la tdp con ciia mét 16p twong dwong ciia phan hoach mirc k— 1. Nguoc lai, mdi 16p twong duong
cua phan hoach mutc k — 1 la hop cua cdc l6p twong duong cua phan hoach mtrc k.

Quan h¢ = c6 thé hicu la déng thirc md mire k trong CSDL ngdn ngit. k cang 16n thi mién
gid tri cua 16p tuong duong cang gan nhau. Nhu vy, khdc v6i CSDL m¢ thong thuong, trong
CSDL ngdn ngit c6 nhiéu quan hé dang thirc mo.

(v) Ngit nghia cta déng thitc m¢ murc k dugc dinh nghia nhu sau [2]:

Hai gid trj 7[A], s[A] thuc D(A) dugc goi la bang nhau mic &, ki hiéu f[A] = s[A], néu mot
trong céc di€u kién sau day thoa man:

(a) 7[A] va s[A] dOng nhét nhau vé ki hiéu;

b) Ton tai mot 16p tuong tu S(u) cua quan hé twong tu Sy muc & sao cho

Omink(t[A]) € Si(u) va Omini(s[A]) < Sk(w).
Tuy nhién, viéc, kiém chimg xem 7[A] = s[A] theo diéu kién (b) & trén c6 phan phirc tap.

Trong [2] d chi ra rdng, v6i ngit nghia dinh luong dé cho, va véi bat ki hai gid tri 7[A] va s[A]
nao cua thudc tinh ngdn ngit A, ti€u chuén kiém tra dang thuc H[A] =« s[A] 1a cac diéu kién sau:

Ton tai mot khodng tuong tu muc k, Si(u), cua A sao cho

- Néu 1[A] va s[A] ciing 12 gid tri kinh dién thi ta phai c6 1[A], s[A] € Sk(u);

- Néu chi mot trong hai #[A] va s[A] 1a ngdn ngit, vi du 1a ¢[A], thi ta U(¢[A]), s[A] € Si(un);

- Néu ca hai gia tri #f{A] va s[A] cung la ngdn ngit, thi W(f[A]), V(s[A]) € Si(w).

Pé tinh céc khoang tuong tu mic k >0 tay y, ta st dung cdc khoang tinh mo murc k* > k ¢6 du
s0 lwong sao cho gid tri dinh luong cua mdi tir trong tap Xjw co it nhét 2 khoang tinh md mirc &’ ctia

riéng n6. Trong [2] da ching to rang diéu kién d6i voi k12 véi p, g > 1, thi k” > k. Tréi lai thi k” >
k+1.

Toém lai, trong CSDL ngén ngir chiing ta c6:
(i) Céc hang tir ngdn ngit dugc biéu dién bang hé 14n can céc khoang;

(ii) Trén mdi thudc tinh ngdn ngit, c6 nhiéu mbi quan hé dang thirc mic k, O<k < k;.
3. PHU THUQOC HAM MO TRONG CSDL NGON NGU

Nhu da thao luan trong Muc 1, ngit nghia méi ctia quan hé ddi sdénh mo sé kéo theo khdi
niém phu thudc dir liéu madi. Trong muc nay ching ta s€ dua ra khai niém PTHM trong CSDL
ngon ngit va khao sit nglr nghia cta chiing. Xét CSDL ngén ngit DB [2] v6i ngit nghia dir li¢u
duogc biéu dién nhu trén. Dit Urine = {A € U: A 12 mot thudc tinh ngdn ngit} va Ucr = U\ Uting,
1a tap céc thudc tinh thong thudng. Mi CSDL ngdn ngit md 14 md hinh luu giit thong tin khong
chic chén cua mot thé gidi thyc. Trong mot thé gi¢i thuc nhu vy, c6 thé ton tai mot ) phu
thudc dir lidu lién quan t6i thong tin khong chic chin, goi 1a PTHM. Ciing nhu dbi véi CSDL
mo thdng thuong ta ¢ thé dua ra mot $6 vi du sau dé minh hoa rang bu¢c mo:

Vi du 3.1: Trudc khi t6 chic thanh cdc bang déu, ban t6 chirc mot giai béng dd nao d6 thuong
phai phan nhom trinh d6 cdc dgi thanh nhém hat giong, nhém trinh d6 trung binh, yéu, ... Lugc
do quan hé Xeploaitrinhdo cia CSDL Giai giéu X, gom céc thudc tinh MaD (Ma d6i), TenD
(Tén d61), Thanhtichdoikhang (Thanh tich doi khang), Xeploai (X¢&p loai). Trong lugc do quan
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hé nay, mot cich ty nhién, d& thiy c6 PTHM “nhiing d6i c6 thanh tich d6i khang trong lich sir
(tot, rat tot, kha, kém, ... ) tuong tu nhau thi s€ dugc xep vao cung nhém”.

Vi du 3.2: Lugc d6 quan hé Nhomkhaithac (Nhém khai thac) ctia mot CSDL quan li rung, bao gdm
céc thudc tinh MaCay (Ma cay), TenCay (Tén cay), Muctuoi (Muc tudi clia cdy), Kichthuoc (Kich
thude), Nhom (Nhém). Trong luge d6 quan hé nay cting d& thiy c6 PTHM “nhiing ciy ¢6 cung tén,
twong tw nhau vé tudi (tudi ciy c6 thé 1a: gia, rat gia, tré, kha tré, ...) va tuong tu nhau vé kich thudc
(kich thudce co thé 1a: 16n, kh4 16n, bé, tuong dbi bé,...) sé duoc Xep vao cing nhém khai thiac”.

Hai phu thudc dit liéu ma chiing ta thay trong vi du 3.1 va 3.2 1a nhitng PTHM. Chiing khac
v6i phy thudc ham 1o hay con goi 1a phy thudc ham kinh dién (PTH) & chd: hai bo ¢, s dugc xem
1a thoa min PTH X — Y néu 7 va s “bang nhau” trén X thi s& “bang nhau” trén Y. Con hai bo
nhu vay duge xem théoa man mot PTHM véi vé trai 1a X va vé phai 12 ¥ néu ching “nirong ne
nhau” trén X thi s€ “twong tw nhau” trén Y. Sy khac bi¢t & diy thudc vé ngtr nghia cua khéi
niém “twong tu nhau”. “bang nhau” ddi véi PTH c6 nghia rang cdc phan tir 12 dong nhét. Con
“twong ty nhau” d6i véi PTHM c6 nghia céc phan tir théa mot quan hé twong ty & mot mirc nao
day.

Trong CSDL md thong thudng ¢6 nhiéu cach tiép can dé dinh nghia quan hé “tuong tu””, nhung
hau hét ching khong thoa man quan hé bic cdu. May mén la trong CSDL ngdn ngit cdc quan hé
béng nhau mirc k déu 1a cic quan hé phan xa, d6i ximg va béc cau. Do vay, ching gidng nhu quan hé
dang thic théng thudng, ngoai trir chiing khéng phai la dong nhat thire. Boi vay, moi thudc tinh
ngdn ngir A cua CSDL trong truy van s& dugc két hop V0'1 mot tap cac quan hé twong ty muc &, goi la
k—dang thirc hay bang nhau murc k, duoc ki hiéu 1a “=44”, voi 0 < k < ka, va ks la 0 dai 16n nhat ctia
cac hang tur trong LDom(A). pé thuan tién, mdi thudc tinh thong thuong s€ dugc két hop véi mét
dang thirc mirc 0, =, n6 la mot quan hé bang nhau théng thuong, vi vay, chi s6 0 ¢6 thé bo qua va ta
c6 ki hiéu =.

Vi d6i véi thude tinh ngdn ngir ching ta c6 nhleu dang thirc mo, nén dé biét rang ta sir
dung mét dang thic nao trong nhiing dang thuc ay, ta can dua ra mot s6 ki phap. Ching ta gia
thiét xla mot ham, x: U — N c¢6 tinh chét néu A 1a thudc tinh kinh dién thi x(A) = 0, nghia Ia
quan hé twong ty ciia A 1a dang thirc thong thuong. Néu nguoc lai thi ks > x(A) > 0, nghia 1a
quan hé tuong tur ctia A 12 =44, Nhu vay ham icho biét cac mirc twong tu ciia cac ddng thire str dung
ddi véi cdc thudc tinh ciia U. V6i bat ki X < U, ta ki hidu &x hay x(X) 12 han ché ctia xtrén X.

Cho x va &, ta viét xx > &’x néu &x(A) > K'(A), vé6i moi A € X.

Cho X c U, chiing ta néi riang hai bo 7, s trén U 12 bang nhau véi mirc twong tu da cho & va
viét 1{X] =« s[X], néu ching ta c6 {A] =4, s[A], vOi moi A € X. Trong truong hop nay chiing ta
ciing néi rang 7 va s 1a bang nhau mirc k hoac tiong tu mirc xtrén X. Trong trudng hop nguoc lai,
ching ta viét 1[X] #« s[X]. V6i cach ki hi€éu nhu vay, ching ta dua ra dinh nghia sau vé phu thudc
ham mo.

Pinh nghia 3.1. Cho DB 12 mét CSDL ngén ngit va R 12 mot luoc d6 quan hé caa DB. Moi biéu
thirc ¢6 dang f= X —, Y duoc goi 1a phu thudc ham mo voi mire & (hodc viét tit 1a &PTHM) va n6
xac dinh mdt rang bude dbi véi luge d6 R nhu sau: véi mdi quan hé r trén R, r phai thoa f, nghia 1a

(V1, s € D([X] =xs[X] = Y] =¢s[Y]).

Nhu vy, chiing ta thiy ngoai trir tinh mo, tinh khong chéc chin cua cic déng thirc ctia cic
thugc tinh ngén ngit, hinh thirc héa hay cu phdp cua khdi niém PTHM rat gibng véi PTH kinh
dién. Nhu chiing ta s& thay, cdac PTHM nhu vay rat gan giii véi cdc PTH thong thuong.
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Trong truong hop khéng can thiét phai chi 16 & mot &PTHM f dugce goi don gian Ia
PTHM f.
Vi du 3.3: Xét CSDL “phén ludng hoc sinh ndm cudi THCS” trong d6 c6 luoc dd quan hé phan
nhém hoc sinh, RI = {#MAHS, TEN, TOAN, VAN, XEPHANG, SUCKHOE, #NHOM}, ¢ day
#MAHS (Ma hoc sinh), #NHOM (Nhom) 1a nhiing thudc tinh thong thuong, TOAN (Todn),
VAN (Vian), XEPHANG (Xép hang), SUCKHOE (Suc khoe) 1a nhitng thudc tinh ngdn ngir. Xét
quan hé r ctia RI dugc cho trong bang 1.

Bdng 1. M6t thé hién r cta luge dd quan h¢ R1.

#MAHS TEN TOAN VAN XEPHANG SUCKHOE #NHOM
1 Chuong high 65 82 high G2
2 Tri 75 Lhigh 71 Rhigh G2
3 Phuc 90 95 Ehigh Lhigh Gl
4 Hoa Rhigh 80 78 Elow G4
5 Quéan 48 70 65 Llow G3
6 Tué 45 high Lhigh Llow G3
7 Tiéu 90 Ehigh 93 Lhigh Gl
8 Lap 35 Low 31 Vhigh G5

Trong ngit canh cia thé giéi thyc dang xét, mot cach ty nhién, ta c6 thé gia thiét r tuan theo
quy tic “néu cic gid tri diém trén thudc tinh TOAN va VAN cua hai hoc sinh tuong ty nhau, thi xép
hang cua ching cting s€ tuong ty nhau”. Thém nira, néu chiing ta gia thiét viéc xép nhém hoc sinh
theo quy tic “néu cic hoc sinh tuong ty nhau vé XEPHANG va SUCKHOE, thi chiing s& duoc xép
vao ciing nhém”. Theo d6, chiing ta c6 thé gia thiét luoc dd quan hé RI tudn theo hai PTHM,
f={TOAN, VAN} — XEPHANG va g = {XEPHANG, SUCKHOE} —« #NHOM, gia st voi
k= {KTOAN) = 2, VAN) =2, «XEPHANG) = 2} va ¥’ = { K (XEPHANG, SUCKHOE) = 2
K'#NHOM) =0}.

Ta s& thdy quan hé r trén R/ théa min cic PTHM f va g theo ngit nghia ngdn ngit d trinh
bay ¢ trén voi mot ngir nghia dinh luong phi hop. Thét vay, dé don gian viéc trinh bay chiing ta
gia thiét céc thudc tinh ngdn ngir nay 6 cing mién tham chleu thuc 1a doan [0, 100], va c6 cung
mién céc hang tir, tirc 12 duge nhiing vao ciing mot DSGT tuyén tinh AX = (X, G, C, H, <), trong
d6 G = {low, high}, C={0,W,1}, H={E, V,R, L}, trong d6 E, V, R va L la cac ki hiéu viét tat
theo thtr tu ciia Extremely, Very, Rather va Little, va <1a mdt phép todn thu ty dua trén ngl
nghia. Ngit nghia dinh lugng PSGT dugc xac dinh véi viée Iya chon cac gid tri tham s6 tinh mo
nhu sau: fin(high) = fm(c*) = 0.45, fm(low) = fim(c) = 0,55, (R) = 0,25, w(L) = 0,25, (V) =
0,30 va w(E) = 0,20. Nhu vay chiing ta ¢c6 a= = 0,5.

Dau tién, chiing ta tinh cdc gia tri ngit nghia ctia nhitng hang tir sau cho fdt cd céc thudc
tinh ngdn ngit (theo gia thiét & trén) véi luu ¥ rang do @@= B = 0,5, va,(x) la diém trong cua
khoang J.(x), ¢ day r 1a chi s6 dudi chi 1o cdc gid tri thudc mién thuc [a, b] cta thudc tinh A
trong truy vén, thay vi 1dy gi4 tri trong [0,1], nhu quy udc & [2].

s (high) = [fm(low) + 0,5xfm(high)]x100 = [0,55 + 0,5x0,45]x100 = 77,5
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s, (low) = 0.5xfm(low)x100 = 0,5 x 0,55x100 = 27,5
Us,(Llow) = vy (low) + ((R)Xfm(low) + axu(L)fm(low))x100
=27,5+ (0,25%0,55 + 0,5x0,25%0,55) x100 = 48,13
UaA(Lhigh) = [fm(low) + 0.5xfm(Lhigh)]x100 = [0,55 + 0,5%0,25x0,45]x100 = 60,625
Us,(Rhigh) = [fm(low) + fm(Lhigh) + 0,5xfm(Rhigh)]x100
=1[0,55 + 0,25%0,45 + 0,5%0,25%0,45]x100 = 71,875

Vs, A(Vhigh) = v (high) + 0,5xfim(Vhigh)x100 = 77,5 + 0,5x0,30x0,45x100 = 84,25
Vs A(Ehigh) = 100 — 0,5%fm(Ehigh)x100 = 100 — 0,5x0,20x0,45x100 = 95,5
BAy gio chiing ta sé tinh cdc khoang tuwong ty mirc 2 ctia mién [0, 100] nhu sau:
Sa.(high) = 6>,(high) = S(Rhigh) U S(Vhigh)

= (77,5 -0,25%0,45x100, 77,5 + 0,30x0,45x100] = (66,25, 91,00].
S2.(Ehigh) = 3.Ehigh) = (100 — 0,20x0,45x100, 100]= (91, 100].
Sa.(Lhigh) = S(Lhigh) = (0,55x100, 0,55x100 + 0,25x0,45x100] = (55, 66,25].

So.(Llow) = S(RLIow) U J(VLhigh) = ((Us,Llow) - t(R)X(L)xfm(low))x100, (va,(Llow)
+ w(V)xp(Lyxfm(low))x100]
= (48,13 - (0,25x0,25x0,55)x100, (48,13 + 0,30x0,20x0,55)x100] = (44,7, 51,43].

By gid chiing ta c6 thé kiém tra nhitng phu thuéc ham duoc dé cap o trén ¢6 thoa mén boi r
voi k' va & da cho hay khong dya vao (iv) Muc 2. Vi du, ching ta thdy rang high = 75 (vi 75,
s (high) € Sy(high) = (66.25, 91.00]) va 65 =x Lhigh (Vi 65, vs,(Lhigh) € S>/(Lhigh) = (55,
66,25]) va boi vay #[TOAN, VAN] =, [TOAN, VAN]. Tuong tu, voi thuoc tinh XEPHANG
chiing ta ¢6 82 =, 71 va diéu nay chimg t6 #; va £> théa man f. Vi thude tinh SUCKHOE ta c6 high
=, Rhigh va vi vy 1; va 1> ciing thoa g. Hoan toan tuong ty nhur vay, chiing ta ¢6 thé kiém tra thiy r
théa cac PTHM fva g.

Ching ta ciing c6 thé thay rang PTHM {TOAN, VAN} —, XEPHANG biéu thi day du
ngit nghia mong mudn va né khic biét véi ngit nghia cia PTH c6 ciing vé trdi va vé phai,
{TOAN, VAN} — XEPHANG, boi vi r0 rang 1a hai by 7 va s ma bang nhau kinh dién, tic 1a
bang nhau vé mat ki hidu trén A, dii 12 ki hiéu gid tri ngdn ngit, thi chiing phdi digc xép cing
hang. Nghia 14 phu thudc ham kinh dién {TOAN, VAN} — XEPHANG ciing thoa trong r.

Mot cdch hinh thirc, theo dinh nghia cia PTHM & trén, dé thdy PTHM kiéu nay khéc véi kiéu
PTHM théng thuong. Bay gid chiing ta s& cling ban luan vé mét sd dédc trung ngit nghia cta kiéu
PTHM mdi nay. Khac voi ngudng A,0 < A< 1, trong trudng hop cia PTHM thong thuong, n6 la
mot ngudng chung cho tat ci cdc PTHM thong thuong trong truy van, trong nghién ctru nay, mdi
PTHM duoc két hop v6i mot mirc & (mdt vector mirc) va nhitng mirc nay dién dat nhimg dic diém
ngit nghia ro rang cia kiéu PTHM méi. Néu x(XY) = 0, ¢6 nghia 1a X va ¥ khong bao gdm cic
thudc tinh ngdn ngi, thi X —, ¥ 1a mot phu thugc ham kinh dién (PTH). Tuy nhién, ngay ca khi
nhiing tap niy bao gom nhiing thudc tinh ngdn ngir thi van c6 thé ton tai phy thudc ham kinh dién
PTH X — Y xdc dinh trén cling cdc tap X va Y, nhu di dé cap & trén. Nhu vay. véi bat ki thudc
tinh ngdn ngir A ndo déu c6 nhitng diang thirc mo, =xa), &1 > 0, dong thdi van c6 mot dang thirc
kinh dién (b?mg nhau trén ki hiéu) = trén D(A) = D4; U LDom(A;), duoc xem nhu mdt déng nhét vé
cu phép.
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Tir céch nhin nay, ching ta ¢ thé xem cdc PTH kinh dién nhu rang budc 6 murc cu phip
hay rang budc cii phdp, boi chiing kéo theo phép bang ctia dir liéu trong truy vén, va ching biéu
thi mot kiéu rang budc ngit nghia ciia thé gidi thie. Cdc PTHM méi 12 nhing rang budc & mirc
ngir nghia ngdn ngit khi nguoi sir dung biéu thi cic rang budc ciia thé gidi thyc bang ngdn ngi.
Vi du 3.4: Xét CSDL “Hudng nghi¢p”, luu trir thong tin hudng nghiép cho hoc sinh phd thong.
Lugc d0 quan hé phan nhém nghé nghiép, R2, bao gom cdc thudc tinh MAHS (M3 hoc sinh),
TENHS (Tén hoc sinh), DMTN (Dlem cidc mon tu nhién), DMXH (Dlem cdc mon xa hgi), DNK
(Diém ngoai khéa), NHOM (Nhém nghé nghiép), trong d6 cic thudc tinh DMTN, DMXH,
DMNK la céc thudc tinh ngdn ngi.

Bdng 2. Quan hé r trén R2.

MAHS TENHS DMTN DMXH DNK NHOM
HO01 Hung 4.5 8.0 35 Nhém 5
H002 Hoan 7.0 5.5 7.0 Nhoém 3
HO003 Tudc Rather high Rather low Cao Nhém 3
H004 Chuén Little low 7.5 7.0 Nhém 7
HO005 Phuong Very high Little low Rather low Nhém 6
HO006 Bang 4.37 Very high 39 Nhém 5
HO007 Sting 4.95 High Very high Nhém 7

Xét quan hé r cia R2 dugc cho trong bang 2. Theo tinh chat va muyc dich ciia CSDL, ta c6
thé thay trong R2 ton tai phy thudc dit liéu mo “nhitng hoc sinh c6 diém tong két cdc mén &
DMTN, DMXH va DNK tuong tu nhau thi s& dugc dinh huéng vao chung mot nhém nghé
nghiép”. Nghia la ta phai c6 cic PTHM h={DMTN, DMXH, DNK} —, NHOM. Gia st v6i
KIDMTN] = 2; i DMXH] = 2; s{DNK] = 2; sf{MAHS] = ({TENHS] = 0; sfNHOM] = 0. Véir
trong Bang 2, ta s& thiy né thoa man PTHM £, that vay, dé kiém chimg, ching ta gia thiét cdc
thudc tinh ngdn nglt nay c6 cung rmen thuc 1a doan [0, 10], va ¢6 cung mién cac hang tu, tuc la
dugc nhing vao cung mot DSGT tuyen tinh AX = (X, G, C, H, <), 6 day G = {low, high}, C =
{0, W, 1}, H={L, R, V, E} trong d6, L, R, V va E 1a cic ki hiéu viét tit theo thtr tw cta Little,
Rather, Very, Extreamly. Dé dinh lugng DSGT nay, ching ta gia thiét fin(high) = fin(c*) = 0,6,
Jm(low) = fm(c”) = 0,4, (L) = 0,15, (R) = 0,25, (h) = 0,20 va w(Extreamly) = 0,40. Nhu vay
chiing ta c6 a= 0,4 va f=0,6.

Ta cling quy udc va(x) léy gia tri thude mién thyc [a, b] thay vi léy gia tri trong [0,1] nhu
quy udc trong vi du 3.3.

Vpmrw,(low) = Bxfm(low) = 0,6x0,4x10 = 2,4;

So pmrn,(Llow) = 6 pyrv ALlow) = S(VLIow) U F(LLIow) = ((fm(low) + B* fim(Llow) —
fm(VLIow), (fm(low) + Bxfin(Llow) + fm(LLIow)] = (0.4 + 0,15%0,6) — 0,2x0,15x0,6, (0,4 +
0,15x0,6)+ 0,15%x0,15%0,6] x (10 —0) = (4,72, 5,035]

Upmxn,Ahigh) = fm(low) + fm(high) xo. = (0,4 + 0,4x0,6) x10 = 6,4;
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So.ouxihigh) = &.pwxushigh) = SLhigh) O S.Vhigh) = (Vpsxu,(high) — (L) x
fin(high)), (Vowx.(high) + (V) x fim(high)] = ((0,64 — 0,15%0,6, 0,64 + 0,2x0,6]) x10 = (5,5,
7.6]

So.omxuAVhigh) = 6 pmxu,(Vhigh) = S(LVhigh) U I(VVhigh) = (Upmxu.(high) +
Jm(RVhigh), (Upmxu,A(high) + fm(Vhigh)) — fm(EVhigh)] = ((0,64 + 0,25x0,2x0,6, 0,64 + 0,2x0,6
-0,4x0,2x0,6]) x10 = (6,7, 7,12].

Qua céc két qua tinh todn & trén ta thiy b thur 4, 1, va bd thir 7, £7 c6: t,[DMTN] =
t7]DMTN]; t4[DMXH] =; #{DMXH]; t4DNK] =; #7[DNK] suy ra ##[DMTN, DMXH, DNK] =
#7[DMTN, DMXH, DNK] dong thoi ta lai ¢6 4[NHOM] =, t;[NHOM], diéu d6 c6 nghia 1a #4 va
t7 thoa PTHM h. Tinh todn twong ty nhu vdy ta c6 thé chi ra v6i hai cap bo bat ki cia r chiing
déu thoa PTHM h. Vay, r dugc cho nhu trong bang 2 thoa PTHM h.

Luuy réng, mac du [ X] = s[X] suy ra #[X] =« s[X], v&6i moi & nhung cé thé dé dang chi ra
bang vi du rang néu ta ¢c6 PTH f = X — Y thi khong thé suy ra &PTHM f’ = X —, Y, v6i mot
muc & nao d6. Nghia 1, ton tai mot quan hé r saocho “r théa man PTH f nhung khong thoa mén
xPTHM f’. Ngugc lai, néu c6 &PTHM f= X —,Y ciing khong suy ra dugc PTHg=X > Y.

Tuy nhién, nhu mot hé qua truc tiép tir dinh nghia PTHM ta ¢ ménh dé sau:

Ménh dé 3.1. Néu mot quan hé r thoa man PTHM f=X —, Y, thi r théa man PTHM f = X —
Y, voi bat ki k¥ sao cho K¥(X) = K(X) va K€(Y) < K(Y).

Gia thiét vé &’ trong ménh d¢ trén néi rang quan hé bang nhau mirc & manh hon trén X nhung
yéu hon trén Y. Vi vy néu hai by bang nhau véi mic &° trén X thi chiing ciing bang nhau mirc xtrén
X. Lap ludn tuong ty, ta suy ra ching ciing phai bang nhau mirc & trén Y. Truong hop nguoc lai,
chéng han, x’ thoa K’(Y) > xY), ta c6 thé chi ra vi du ma xPTHM f= X —,Y thda quan h¢ r nhung
K-PTHM g = X — Y lai khong thoa quan h¢ r d6. Nghia 14, véi & théa x'(Y) > xY), »PTHM f
khong suy dan ra x’-PTHM g hay, néi khéc di, £-PTHM g c6 ngit nghia rang budc dit liéu ctia riéng
né. Nhu vay, khéc véi trudng hop PTH kinh dién, giita hai tap thudc tinh X va Y chi ton tai toi da
mét phy thude ham, ¢ ddy giita chiing c6 thé c6 2 PTHM khéc nhau, &PTHM fva x’-PTHM g.

Nhu vy, moi xPTHM, dong vai tro nhu mdt rang budc va s6 hiru mot ngir nghia xdc dinh
cua riéng no. Diéu nay rt quan trong vi né sé& Ia dic trung phai duoc tan dung dé xay dung tap
céc quy tac suy dan cho cic PTHM. Nhu vay, k¥ thuat chirng minh str dung quan h¢ gom 2 b
chi bao gém céc phan tor 0 va 1 duoc sir dung trong [5], & day 0 va 1 ki hi¢u phan tir nho nhat va
16n nhit trong mién thugc tinh twong Ung, khong du dé ching minh tinh day du ciia cdc quy tic
suy dan cho cdc PTHM, vi quan hé gdm 2 bd nhu vay cho thiy khong mé ta dugc sy khac nhau
ve ngilt nghia gitta X — Y, X =+ Y va X =, Y nhu da thao luédn ¢ trén.

4. HE CAC QUY TAC SUY DAN PUNG VA PAY PU CHO CAC PTHM
Hay xét mot tap cdc PTHM trén tap v tru cac thudc tinh U, F = {X; - Y i=1,2, ..., n},
trong d6 X;, ¥; € U. Luu y rang theo dinh nghia PTHM, véi mdi &-PTHM X; —, Y, & duoc

ngém dinh 1a xac dinh trén X;Y; = X; U Y. Tiép theo chiing ta s€ dinh nghia cac khdi ni¢m vé hé
qué ngir nghia va hé qua ci phdp cia tap F. Pau tién, chiing ta dinh nghia mot s6 ki hiéu.
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bat x= {k(A): A € X} va K’ = {k’(B): B € Y} la hai muc twong tu cho trudc. Néu KZ) =
K'(Z),voiZ c X NY, thl xkva K’ dugc goi la twong thich trén Z. Vi hai mirc tuong tu bat ki xva
K, thi kv k' la mic tuong tu {k(A): Ae X\Y} U {k’B):Be Y\X} U {k(A) VK (A):Ae XN
Y}, & ddy k(A) v k’(A) = max{ k(A), k’(A) }. Néu xva &' 12 twong thich trén X N Y thi kv & la
mot mo rong clia xva & trén tap XY va, trong truong hop nay, chiing ta c6 thé viét kU &' = kv
K.

Mot PTHM f= X —, Y dugc goi 12 hé qud ngit nghia cua tap F cac PTHM néu v6i moi r trén
R, néu r thoa tat ca PTHM trong F, thi r ciing thoa f. Khi d6, chiing ta viét F [ .

KihiCuF*={f=X —>,Y: F |=f} nghia 1a F* 12 ho tat ca cic PTHM vdi nhitng miic tuong
tu xkhdc nhau trén U ma 1a hé qua ngir nghid cua F. D¢ dinh nghia khéi niém hé qud cii phdp
cta F, dau tién chiing ta dua ra cdc quy tic suy dién ci phdp sau:

(k1) Phan xa: X —X’, v6i X’ C X
(K2) Lam chat’: X =Y = X =4 Y, v6i moi & thoa x¥x > kx va K%y < kv,

(3) Tang trieong: X =Y = XZ —>wwz YZ, vOi bat ki Z < U va béi bat ki muc tuong
tu &% trén Z sao cho &x¥y~z < Kinz, 60 dAy XZ =X U ZvaYZ=Y U Z,

(4) Bic cau: X =Y, Y 5 Z = X =i Z, 6 ddy K< K.

Nhu chiing ta da biét, mot dan suét (ct phap) tir F 1a mot ddy cdc PTHM fi, ..., f sao cho
véi moi i, 1 < i< m, f; hoac 1a mét PTHM cua F hoac 1a mot PTHM dugc suy dién tir mot hodc
hai PTHM trong day fi, ..., fi1, tgéng viéc dp dung mot trong s cdc quy tac suy dién (i1) — (4).
Mot PTHM f duoc goi 1a suy ddn duoc tir F néu ton tai mot dan suat fi, ..., fu tt F sao cho f=
Jfin Khi d6, ta viet F |- fvafdugc goi la mét hé qua cd phdp cua F.

Mot quy tac suy dlen dugc goi la diing néu né bao toan dugc tinh ding cua cac PTHM c6 mét

trong tién d& cua quy tic, nghia 12 véi bat ki quan hé r, néu cic PTHM ¢ tién dé 1a dtng trong 1 thi
PTHM két luan ciing s& dting trong r. Pinh 1i sau khing dinh tinh ding dfn cua céc quy tic suy dién:

Pinh li 4.1. Cdc quy tdc suy dién (k1) — (k4) cho cdc PTHM la diing din.

Chirng minh. Chimg minh (k1) va (i3) rat don gian. (k2) 12 ménh dé 3.1. Bé chimg minh (k4),
gid sirrang X =« Y, Y =, Z, véi Ky < K, 12 diing trong r va 5, £ € r 1a nhimng bd bt ki sao cho
S[X] =i 1[X]. Vi s[A] =i H{A] suy ra s[A] =«a) t[A], bGi dinh nghia cua kv k', VA € X,
tirc 1a ta c6 s[X] =« f[X]. Vay, s[Y] =, #[Y]. Diéu nay dan dén s[Y] =, f[Y], do &'y < k. Vi ¥ —,
Z ding trong r, nén ta lai thu dugc s[Z] =, f[Z]. Két hop cic dang thirc md da thu duoc, ta thy
SLY N Z] = t[Y N Z] va s[Z\ XY] =, [Z\ XY]. Vi &'y < K, cudi cling ta c6 X = Z. B

V6i mot tap PTHM F cho truge. Ki hi¢u F* 1a ho nho nhat cdic PTHM chira F va dong dbi
v6i céc quy tic suy dan (1) — (k4). Hodc hiéu theo céch khéc, F* 1a tdp nho nhét cic PTHM c6
thé duoc suy dan tir F. Theo dinh Ii 4.1, chiing ta ¢6 F*  F*,

Tuong tu nhu trong trudng hop PTH, chiing ta ciing c6 khéi niém pha: cho mét tap PTHM
F, tip PTHM G duoc goi 1a mot phu cua F néu G* o F*. R6 rang, F 1a mot phi cua chinh né. F
va G dugc goi 1a tvong dwong néu G* = F*

“ Thuat ngit nay ldy tir y nghia ctia diéu kién &%y > &, nghia 12 diéu kién bing nhau mirc x*x chit hon
dicu kién bang nhau muc &x.
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Pinh i 4.2. Cho tép F cdc PTHM, tdp F* c6 nhitng tinh chat sau:

DX YeF = X—>Y e F,viimoi Y CY,;

)X > Ye FF&X—>¢Ze F = XoweYZe F, odiy kva k' la tuwong thich trén X,

(D)X > Ye Fr& Vo We F = XV 5w YWe FHvii Kyvav < Kiav Va Kyvaw > Kiaw,

V) TapG={X—>A:X—>YeF &Ae Y}, thi, G'=F*.

Chitng minh. D& dang ching minh rang (i) la ding nho dp dung (k1) va (k4). Con dé chung
minh (ii), dat Yo={Be YN Z: K< &k} va Y’ = (Y\Z)Yo. Do (i) ching ta c6 X —, Y. Ap
dung (k3) voi x*x = Kx ta thu dugc PTHM X —, Y’X € F*, vi khi d6 &'y~z < Kv~z Ap dung
(k3) cho PTHM tht hai cua (ii), ching ta c6 Y'X —, Y'Z € F*, trong d6 ¥’ = K’ v kv hodc né
duogc xdc dinh boi K'xz = K VA K'ywz = Kz, do K'x = Kk theo gia thiét trong (ii). RS rang, &'yx
< Kkvx, nén theo (k4) voi kv K’ = kv kK, tasuyra X >« YZ € F*.

Bay gid ching ta s& ching minh (iii). Ap dung (k3) cho PTHM thtt nhat cua (iii), voi diéu
kién da cho 1a K'y~v £ Kinv VA K'v~w = Kiaw, ching ta thu dugc XV — e YV € Ffva YV
—KY)vK YWe F"'. Vi Kv~v < Kvnav Va K'v~w > Kvaw, N€n ta co (K'y \% K")YV = (K'\/ KJv)YV la dl’mg.
Vi vay dp dung (k4) tasuy ra XV = YWe F*,do (kv Kv) V(KrV K)=KkV K.

RO rang ménh dé (iv) 1a hé qua cua (i) va (ii). Tu (i) ta c6 G < F* va nhu vy G* c F".
Nguoc lai, véi mdi X >,Ye F,tt X —>«A € G, v6i moi A € Y, va (ii) kéo theo X —,Y € G*,
nghia la chingtac6 G' 2 F. SuyraG* o F*. &

Pinh li 4.3. Tdp cdc quy tdc suy dan (k1) — (x4) trong dinh li 3.1 la day di, nghia F* 2 F* va vi
vdy chiing ta c6 F* =F*,

Chitrng minh. Dau tién ching ta c6 nhan xét: Dya vao (k2) nén dé dang thay riang véi bat ki
PTHM Z —¢A ¢ F*chingtac6 Z -, A ¢ F* v6i moi k' théa man x'z = kz va K4 > K. That
vay, vi nguoc lai néu ta c6 Z —, A € F* thi theo (k2) ching ta c6 Z —xA € F* v6i moi kthoa
K7=K;va K12 K.

Theo dinh 1i 4.1 ta da ¢6 F* < F*, nén ta chi can chi ra bao ham thtic nguoc lai. Dua vao
khang dinh (ii) ctia Dinh 1i 4.2, ta chi can chiing minh rang véi mdi PTHM f=X—>xA ¢ F" (voi
su bang nhau muc xtrén X U {A}), thi:

Ir thoa min tat ca cic PTHM trong F* nhung khong thoa min f= X —A *)

Diat X, = {Be U:3g=X -, Be F*, v6i moi &’ théa K'x = kx}. Voi mdi B € X, dit k*p
= max{&’p: 3k sao cho X -, B € F* va Kx = kx}. RO rang, k*s = &3, v6i moi B € X. Véi bat
kKiZc X, kihi€uk*z1atap{k*s: Be Z}.

Bdng 3. Quan hé 2 b6 voi bi =k*(B[) 1 nhu:ng b,’ ¢k*(8[)+1 1, i= 1, . I’l—l, vaa
=k#A)-1 1 IlhlIIlg a Fr+A) 1.RO rz‘mg 1a0 Fx(A) 1, voi VK

) X U\X,
Bo
X Bm+1 .o Bn»l A
H 1 1... | 1... ... 1 1 1... |
1) b1 by ... ... bm bosl... ... b1 a 0... ...0
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Bay gid quan hé r thda mén doi hdi trén s€ duogc xay dung theo tung truong hop nhu sau:

Véi truong hop A ¢ X, quan hé r gdbm 2 bd vdi cic phan tir 0 va 1 s& dwoc xdy dung
twong tu nhu trong truong hop PTH kinh dién sao cho né thoa man diéu kién (*) o trén voi cac
biéu thirc trong F* va f dugc xem 1a cic PTH thong thudng. Nhung vi chi ¢6 hai gid tri kinh dién
0 va 1 trong quan hé nhu vy nén véi hai gid tri bat ki a va b, néu a = b ta suy raa =¢b vainéu a
# b ta ciing suy ra dugc a #,b, v6i moi & O ddy, 0 va 1 ki hiéu tuong tmg 1a phan tir nho nhét va
16n nhét trong mién tri clia thudc tinh tuong @ng, nén ta luén ludn c6 0 %, 1, voi moi & Do vay
ta suy ra cic PTHM trong F* ciing thoa trong r nhung f thi khong, nghia 1a diéu kién (*) dwoc
thoa man.

Vi truong hop A € X4, quan hé r s€ dugc xay dung nhu sau:

Gia thiét rang cdc thudc tinh trong X duoc sap xép sao cho X&' = {Bi:i=1,2, ..., n}, B,
=AvaX={Bi:i=1,2,....m},m<n. Voi mdi thudc tinh B, i = 1, 2, ..., n-1, nhan mot gia tri
bi € Dgi=[0,1] sao cho bi =+s, 1 nhung b; #ixpy+1 1 va ton tai mot gid tri a € Dy = [0,1] sao cho
a =g+a) 1 nhung a #g«4) 1. Nhitng gi tri nhu vay ton tai véi mdi k > 1, do mdi 16p twong dwong
clia quan hé bang nhau muc k — 1, =, ludn ludn bao gém it nhat hai 16p twong twong min hon cia
quan hé bang nhau =;. Vi vy, ta luén lu6n c6 thé xay dung duoc quan hé r nhu trong bang 2.

Chiing ta s& chi ra rang moi PTHM g = Z —, B € F* ludn thoa man trong r. That vay, do
truong hop B € Z < X, PTHM g 12 tam thudng, nghia 13 né ludn ludn thoa man trong moi
quan hé, nén ta xét truong hop B ¢ Z. Vi Z ¢ X, 10 rang g dugc thoa man boi r, boi 11[Z] #x
©[Z]. Véi Z < X, theo dinh nghia cta X, ta suy ra B € X,*. Xét truong hop &'z £ k*z Khi d6
ton tai B; € Z sao cho K’z > k*p. Dya theo cich xdy dung quan hé r, ta c6 b; FiB 1 1, nghia la

ta c6 t1[Bj] #«) 12[B;], nén g cling thoar.

Béy gio ta gia thiét &', < k*,. Néu B # A thi r6 rang g dugc thoa man bai r, boi chiing ta
ludn ludn c6 #[B] =x®) t2[B], do cdch xay dung r. Xét truong hop B =A, thuc la g=Z —« A. Do
Z C X, tu dinh nghia ciia X" va k* va ap dung (ii), Pinh 11 4.2, tr diéu kién X >, B’ € F*, B’
€ Z, ching ta thu dugc X —« Z € F*, v6i mic tuong ty x¥” duoc dinh nghia trén XZ thoa man
diéu kién x”x = K va K" = k*p, VB’ € Z. Lai theo dinh nghfa cia k*, tir diéu kién Z < X suy
ra Kz < K’z Sir dung quy tic (x4), tt X = Z € F* va g =Z —, A € F* chiing ta suy ra X
— v A € F*. Do vy, theo nhan xét ¢ phan dau ctia chimg minh, tir gia thiét da cho 1a f= X —
A ¢ F*ta suy ra k3 khong thé thoa min xx < &7 v Ka VA, Vi VAy, ta c6 K > K74 V Ka = K4,
nghia la déng thirc mirc x4 min hon mic k4. Do cach xdy duyng r, ching ta c6 #i[A] =« @) H[A],
nhung #1[A] #xa) 2[A]. Diéu nay chimg té g thoéa mén quan hé r, nhung flai khong thoa r. n

5. KET LUAN

Déi vi CSDL véi thong tin khong chic chin [3, 16, 4 — 6, 8 - 9], dudong nhu van dé cdt 16i
1a can phai xdy dung dugc md hinh todn hoc hop Ii biéu dién dugc ngit nghia ciia nhitng khai
ni¢m mo ding ban chat ty nhién von c6 cua né, ddng thoi cich biéu dién nhimng khai niém nay
trong CSDL can phai don gian va hiéu qua. Nghién ctru y nghia cua céc hang tir ngon ngit trén
mién tri cta cic bién ngdn ngit hodc thudce tinh ngdn ngtr, PSGT c6 thé dwoc xem nhu md hinh
todn hoc biéu dién duogc day du ciu tric ngir nghia cua cdc mién hang tir ngdn ngit. Cong cu
dinh luong trong DSGT cho phép c6 thé biéu dién va thao tic v6i cac khdi niém mo trong CSDL
ngdn nglt mot cdch don gian va thuan l¢i [2]. Céc phép todn so sanh dugc dinh nghia dya trén
khai niém k-bang, & ddy k 1a do dai cta biéu dién chinh tic ctia nhiing hang tir, né chi rd mirc
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tuong tu trong quan hé bang nay. Tinh khong chic chin hodc tinh mo ciia déng thirc khoéng chic
chin dua trén cdc khoang mo mirc k ciia cdc hang tir mo dugc s dung dé dinh nghia nhing
dang thtrc nay. Tuy nhién, ching 12 nhiing quan hé bang nhau rd trén mién tham chleu cua cdc
thudc tinh dwoc xem xét va boi vay chiing rat gidng véi quan hé bang théng thuong vé mit hinh
thtrc.

Vi ngir nghia cta dir liéu ngdn ngu nhu vy, bai bio di gidi thiéu va da trinh bay mét kiéu phu
thudc ham md méi. Mdi PTHM duoc két 'hop v6i mot mie twong tu & xac dinh trén nhimg thude
tinh lién quan, ching chi r6 mirc khong chic chan ciia PTHM. PTH va PTHM vdi ciing vé trdi va vé
phai dd dugc théo luan va chi ra ring PTH c6 thé dugc xem nhung nhitng rang budc ci phép ciia
CSDL ngon ngit, trong khi 6 PTHM duogc xem nhu nhiing rang budc ngtr nghia. V&i mot ho cic
PTHM nhu vay, mot tap cac quy tic suy dan da dugc thiét 1ap va da dugc chimg minh 1a ding va
day du.

Loi cim on. Nhom tdc gia c4m on Quy Phat trién Khoa hoc va Cong nghé Qudc gia (Nofosted) thong qua dé
tai ma so0 102.01-2011.06 da ho trg ching t6i thuc hién bai bdo nay.
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ABSTRACT

FUZZY FUNCTIONAL DEPENDENCIES IN FUZZY RELATIONAL DATABASES
WITH LINGUISTIC DATA
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Relational databases with linguistic data based on hedge algebras — based semantics were

introduced and investigated in [1, 2], in which each linguistic datum x are represented in two
semantic components, a semantic value belonging to the real domain D4 of x and a set of
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fuzziness-intervals-based neighbourhoods of x. The data comparison operations are defined
based on k-equalities, where k indicates the length of the representation of elements in hedge
algebras. On this new viewpoint of linguistic data semantics, in this paper, a new type of fuzzy
functional dependencies in these databases will be defined and examined. New fuzzy functional
dependencies can be considered as semantic constraints on the databases in fuzzy environment.
It is shown that a sound and complete set of inference rule for these fuzzy functional
dependencies can be established.

Keywords: fuzzy database, linguistic data semantics, hedge algebras, fuzziness intervals,
uncertain equality, fuzzy functional dependency.

Y kién Tong bién tap:

1. Dé nghi tic gia ra sodt lai phién ban ‘proof’.

2. Dé nghi kiém tra viéc trich dan: cdc tai lidu tir 17-20 chua thiy trich dan trong bai viét.
Néu dénh s6 lai thi cAn chinh lai s6 tai liéu trich d4n cho khép.
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