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Abstract. Fuzzy databases with linguistic data based on hedge algebras were introduced in [1, 6, 15],
where the evaluation of queries containing linguistic data was transformed into that of traditional
queries. On this new viewpoint, in this paper a notion of linear functional dependencies in these
databases will be defined reasonably. The problems related to increasingly and decreasingly linear
functional dependencies will be considered.

Tém tit. Co s& dir libu mo véi ngir nghia dwa trén céch tiép can dai s6 gia tit da dwoc nghién ctru
trong [1, 6, 15], trong d6 céc viéc lirong gid céc truy van lién quan dén thong tin ngoén ngir duge dira
vé viéc thao tic lirong gid kinh dién. Trén co s& dé, trong bai bdo nay khéi niém phu thudc ham
don diéu trong co s dir lieu mo sé duge dinh nghia va nghién citu. Céc van deé lién quan dén phu
thudc ham don diéu t&ng va phu thudc ham don diéu gidm cing dwoc xem xét.

1. MO PAU

Co s& dir licu (CSDL) md va cde van deé lién quan da dwoce nhiéu tdc gid trong va ngoai
nwéc quan tAm nghién ciru va da cé nhing két qua dang ké [1,6 — 9,11 — 15]. C6 nhiéu cich
tiép can khdc nhau nhw céch tiép can theo Iy thuyét tap mo [9, 13], theo 1y thuyét kha nang
[7], twong tur [8, 12, 14]... T4t ca céc céch tiép can trén nham muc dich ndm bat va xir Iy mot
cich thoa dang céc thong tin khong chinh xdc, khong chic chan hay nhitng théng tin khong
day dd. Véi s xudt hién cdc thong tin mo, khong chic chian trong CSDL sé lam thay doi
can ban viéc thao tdc dir liéu ca trong pham vi ci phdp va nglr nghia.

Nho nhitng wu diém cia cdu tric dai s6 gia tit (PSGT) [2 — 5], tac gid trong [1,6,15]
da dwa ra va nghién citu CSDL mo dira trén cdch ti€p can cua dai s gia tir, trong dé ngtr
nghia ngon ngir dwoc lrong héa bang céc d4nh xa dinh lirong ciia DPSGT. Theo cach tiép can
ctia DSGT, ngit nghia ngon ngit ¢6 thé bidu thi bang mot lan can cic khodng dwoc xéc dinh
bdi do do tinh mo cia cc gid tri ngdn ngtr clia mot thude tinh véi vai tro 1a bién ngon ngir.
Trong bai bdo nay ching toi sé nghién ctru cdc phu thudéc ham don diéu tang va gidm trong
CSDL m¢ va méi quan hé gitra chiing.

2. DAI SO GIA TU

Cho mot BSGT tuyén tinh day du AX = (X, G, H, X%, ¢, <), trong d6 Dom(X) = X la
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mién céc gid tri ngon nglr cia thudc tinh ngon ngr X dwoce sinh tir do tir tap cdc phan thi
sinh G = {1,¢",W,c¢~,0} bang viéc tac dong tir do cac phép todn mot ngoi trong tap H, X
va @ la hai phép tinh véi ngir nghia 1a can trén ding va can dudi ding cua tap H(z), tic
1a Yo = supremumH (z) and ®x = infimumH (z), trong d6 H(z) 1a tap cdc phan tir sinh
ra tir =, con quan hé < la quan hé sap thit tir tuyén tinh trén X cdm sinh tir ngit nghia cia
ngopn ngit. Vi du, néu ta c¢é thuoc tinh Thunhap 1la “Téng thu nhap cia cong nhan trong
mot thang”, thi Dom(Thunhap) = { cao, thdp, rdt cao, hon cao, khd nding cao, rdt thap,
khd ndng thap, it thap,...}, G = {1, cao, W, thdp, 0}, H = {rdt, hon, khd ndng, it} va < mot
quan hé thit tir cAm sinh tir ngit nghia cta cic tir trong Dom(Thunhap), chang han ta cé rat
cao > cao, hon cao > cao, khd ndng cao < cao, it cao < cao.

Cho tap cdc gia tdt H = H- U H, trong A6 H" = {hq, ..., hp} va H™ = {h_1,...,h_g},
v6i hy < ... < hy va h_y < ... < h_g, trong d6 p,q > 1. Ky hiéu fm : X — [0,1] 1a d6 do
tinh m¢& cia BPSGT AX. Khi dé ta ¢c6 ménh dé sau.

Ménh dé 2.1. Dé do tinh mo fm va do do tinh mo cia gia ti p(h),Yh € H, ¢ cdc tinh
chat sau:

(1) fm(hx) = p(h)fm(x), Vo € X.
2)  fm(c)+ fm(ct) =1.

)
3) > fm(hic) = fm(e), trong @6 c € {c~,cT}.
—q<i<p, i#0
9 ST fhe) = fm(), ze X,
—q<i<p, i#0
5) SAnlh):—q<i<—1}=a vi S{ulh) 1< i< p} =B, trong 46 a, B> 0 v

a+p=1.

Pinh nghia 2.1. Gid st AX = (X,G, H, %, ®,<) la mot DSGT day du, tuyén tinh va tw
do, fm(z) va u(h) twong tng 1a cdc dd do tinh mo cia ngon ngir va cda gia tir h thda man
cac tinh chdt trong Ménh dé 2.1. Khi d6, ta néi v 1a 4nh xa cam sinh bdi do do tinh mo fm

(
(
(
(

cla ngdn nglr néu né dwoce xdc dinh nhw sau:
(1) (W) =k = fm(c7), v(cT) = (K —afm(c) = Bfm(cT), v(c") = K+ afm(ch),
(2) v(hje) = v(@) + Sgn(hja) {1 gy #(hi) fm(x) — w(hjz)p(hy) fm(x)}, trong d6
wlhjz) = 511+ Sgn(hge)San(hyhye) (6 — )] € o ),
véimoi j, —qg < j <pvaj#Oo.
(3) v(®c™) =0, v(Xc™) =k =v(®cT), v(BeT) =1, va véimoi j, —q < j < pva j # 0,

v(@hyz) = v(x) + Sgn(ha) {18, o ulhe) fm(x)} v
v(Shyz) = v(x) + Sgn(hya) {17k wlhi) fm(z)}.

3. CO SO DU LIEU MO

Xét mot CSDL {U; Const}, trong A6 U = { A1, Asg, ..., A} 1a tap v tru cdc thudce tinh,
Const 1a mot tap cac rang buoc dir liéu ciia CSDL. Moi thudc tinh A dwoc gan véi mot mien
gid tri thudc tinh, ky hiéu 1a Dom(A), trong dé mot s6 thude tinh cho phép nhan céc gid tri
mo lru triv trong CSDL hay trong cdc cau truy van va dwoc goi 1a thuoc tinh mo. Nhirng
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thuoc tinh con lai diroc goi 1a thudc tinh kinh dién. Thuoc tinh kinh dién A dwroc gin véi
mot mién gid tri kinh dién, ky hiéu 14 D 4. Thudc tinh mdé A ma mién tri cia né ton tai thir
tir tuyén tinh sé dirge gdn mot mién gid tri kinh dién D4 va mot mién gid tri ngon ngit LD 4
hay 1 tap cdc phan tit cia mot DSGT. Dé bao dam tinh nhit quan trong xi Iy ngit nghia di
liéu trén co s& thong nhat kicu dit liéu cia thude tinh me, moi thuoe tinh mo sé diroe gan
vG4i mot anh xa dinh lwong v4 : LD — D4 dugce xdc dinh bdi mot bo tham sé dinh lwong
cia A. Nhwr vay, moi gid tri mo x cia A sé dwoc gdn mot nhan gid tri thwe va(z) € D4 dwoc
xem nhwr gid tri dai dién cia x. Viéc danh gid do twong tur gitra céc dir liéu cia mot thudce
tinh A dwoc dua trén khdi niém 1an cdn mitc k& cia mot gia tri mo, véi k 14 s6 nguyén dwong.

3.1. Khoang mo' cia khai niém mo

Gid st thudc tinh X c¢6 mién tham chiéu thyc 1a khodng [a,b]. D& chudn héa, nho
mot phép bién doi tuyén tinh, ta gid thiét moi mién nhw vay déu la khoang [0,1]. Khi
do, tinh chat (2) trong Ménh dé 2.1 cho phép ta xay dung hai khodng m¢ cia hai khéi
niém nguyeén thiy ¢~ va ¢T, ky hiéu 14 I(c™) va I(ct) véi do dai twong ing 1a fm(c™)
va fm(ct) sao cho ching tao thanh mot phan hoach cia mién tham chiéu [0,1] va I(c™)
va I(c™) 1a dong bién véi ¢ va T, tite 1a ¢= < T kéo theo I(c™) < I(ct). Mot cich
quy nap, gid st rang Vo € X1 = {z € X : x c6 d6 dai |z| = k — 1}, ta da xay dung
dwge hé cac khodng mo {I(z) : © € Xg_1 va |[I(z)] = fm(z)} sao ching la dong bién
va tao thanh mot phan hoach cia doan [0,1]. Khi d6, trén moi khodng mo I(z), do dai
fm(z), cia x € Xi_1, nho tinh chit (4) trong Ménh dé 2.1, ta cé thé xay dung dwroc ho
{I(hiz) : ¢ < i < p, i # 0, |I(hjz)| = fm(hiz)} sao cho ching la mot phan hoach cia
khodng mo I(z). C6 thé thdy ho {I(hx) : ¢ < i < p, i # 0, |[I(hz)] = fm(hix) va
x€Xp1} ={I(y) : y € Xi va |I(y)] = fm(y)} 1& mot phan hoach cua [0, 1]. Céc khoang
nay goi la cdc khoang mo mire k.

3.2. D6 twong tw mirc k

Chiing ta c6 thé 1dy céc khodng mo ctia céc phan tir do dai k lam do twong tir gitra céc phan
tir, nghia 1 cdc phan tir ma céc gid tri dai dién cia ching thuoc ciing mot khodng mo mite & 14
twong tw mitc k. Tuy nhién, theo cdch xay dung cdc khodng mo mire k, gid tri dai dién cia cdc
phan tir x ¢6 do dai nho hon k luon ludn 14 dau miit cia cde khodng mo mike k. Mot cach hop
1y, khi dinh nghia lan can mitc k chiing ta mong mudn céc gid tri dai dién nhir vay phai 1a diém
trong cua lan can mitc k. Vi vay ta dinh nghia do twrong tu mitc k£ nhw sau. Ching ta luon luén
gid thiét rang moi tap H~ va HT chira it nhat 2 gia tir. Xét X}, 1a tap tat ca cdc phan tir do
dai k. Dwra trén cdc khodng m& mitce k va cdc khoang mo mike k+1 ching ta mo ta khong hinh
thitc viéc xay dung mot phan hoach cia mién [0,1] nhu sau: véi k = 1, cdc khodng mo mite
1 gom I(c™) va I(ct). Céc khodng mo mike 2 trén khodng I(c™) 1a I(hyc™) < I(hp—1c7) <
. < I(hge™) < I(hc™) <walc™) < I(hoye™) < I(h—goc™) < ... < I(h_gy1¢7) < I(h_g4c™).
Khi dé, ta xay dung phan hoach vé d6 twong tw mitc 1 gom céc 16p twong dwong sau:
S(0) = I(hyc); S(c™) =1(c™) [I(h—ge™ )L (hpcT)]; S(W) = I(h_gc™)(I(h_4ct); tuwong tu
ta ¢6 S(ct) = I(c")\[L(h_qc) UI(hyc™)] va S(1) = I(hyc™).

Ta thay, trir hai diém dau miit v4(0) = 0 vava (1) = 1, céc gia tri dai dién va(c™), va(W)
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va va(cT) déu 1a diém trong twrong tmg cia cic 16p twong tw mite 1 S(c™), S(W) va S(ct).

Twong tw, véi k = 2, ta ¢6 thé xay dung phan hoach cic 1ép twong tir mitc 2. Ching
han, trén mot khodng me& mire 2, chang han, I(h;ct) = (va(®hic™), va(Xhich)] v6i hai
khoang mo ké 1a I(h;—1ct) va I(hjy1c™) ching ta sé c6 céc 16p twong dwong dang sau:
S(hic"') = I(hZC+)\[I(hphZC+) @] I(h_qhic"')], S(thc—i—) = I(h_qhi_lc—l—) @] I(h_qhic"') va
S(®hict) = I(hphict) U I(hyhicT), véii sao cho —g < i < p va i # 0. Bang cdch twong tu
nhir vay ta c6 thé xay dung cdc phan hoach céc 16p tirong tu mitc k bat ky. Tuy nhién, trong
thire t& tng dung ching ta cé thé giéi han s6 gia tir tdc dong lién tiép lén phan tir nguyén
thily ¢~ va ¢. Céc gid tri kinh dién va céc gid tri mo goi 1a c6 do twong tuw mite k néu céc
gi4 tri dai dién cia ching cling nam trong mot 16p tirong tir mirc .

Lan can mitc k cua khdi niém mo: gid st phan hoach céc 16p twong tw mike k 1a céc
khodng S(x1), S(z2), ..., S(zm). Khi d6, moi gid tri mo u chi va chi thudce vé mot 16p twong
tir, chang han dé 13 S(z;) va né goi 1a lan can mirc k cia u va ky hieu 1a Qg (u).

3.3. Cac quan hé déi sanh trong CSDL md
Drra trén khai niém do twong tuw nhwr vay, cidc quan hé doi sanh dwoc dinh nghia nhr sau.

Pinh nghia 3.1. [1] Gid st t va s 14 hai bo dir liéu trén tap va tru U cdc thude tinh. Ta néi
t[A;] =k s[A;] va goi la chiing bang nhau mitc k, néu mot trong cac diéu kién sau xay ra:

(1) Néu t[A;], s[A;] € Da, thi t[A;] = s[4;].

(2) Néu mot trong hai gia tri t[4;], s[4;] 14 khai niém mo, chang han dé 1a t[A;], thi ta
phéi co S[AZ] € Qk(t[Al])

(3) Néu ca hai gid tri t[A;], s[A;] déu la gid tri mo, thi Qk(¢[A;]) = Qr(s[4s]).

Néu dieu kién t[A;] = s[A;] khong xay ra ta cé bieu thite t[A;] #r s[A:].

Meénh dé 3.1. [1] Quan hé =i la quan hé twong dwong trén [0, 1].

Pinh nghia 3.2. [1] Gia st t va s 1a hai bo dir liéu trén tap va tru U céc thu oc tinh. Khi
ao:

(1) Ta viét t[A;] <k s[A;], hoac t[A;] = s[A;] hode Qi (t[A;]) < Qr(s[As]).

(2) Ta viét t[A;] <k s[A;i], néu Qi (t[A;]) < Qi (s[A;]).

(3) Ta viét t[A;] >k s[A;], néu Qi (t[Ai]) > Qk(s[A;]).

Trén co s& cdc quan hé ddi sdnh vira trinh bay, trong phan tiép theo ching toi nghién ciru
mot dang phu thude di liéu @6 1a phu thuoe don diéu trong CSDL mo.

4. PHU THUQC DPON PIEU TRONG CSDL MO

Khi ngtr nghia cia CSDL dwoc mé rong, nhw cho phép hru gitr trong CSDL céc thong tin
khong chic thi ngit nghia cia cdc phu thudc dit liéu ciing thay doi, nghia la phai mé rong
cac dang phu thudc dir liéu. Trong thuc té, chiing ta thuwdmg gip cdc tri thite dang nhu néu
mét gidng vién cé hoc ham va hoc vi cang cao thi heong cang cao; néu mot tap thé Ty lao
dong cham chi hon tap thé Ty thi Thu nhdp cia tap thé Ty cao hon tdp thé Ty. Hodc trong
mot trirong hop khac néu mét tap thé Ty lao dong khong cham chi hon tap thé Ty thi Thu
nhdp cia tap thé Ty thdp hon tap thé Ts. O day ta khong nhin nhan mdi quan hé trén nh
14 mot luat cia mot co s& tri thite ndo dé ma xem nhw 14 mdi quan hé gitra cac thudce tinh
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trong CSDL, d6 1 thuoc tinh Vin bang, Lwong, S6 ngay lam viéc trong thdng, Tinh kij luat
lao dong va Thu nhap. Trong ci hai triromg hop trén né ton tai moi quan hé khéng chinh
xéc nhr méi quan hé cia céc phu thuoc kinh dién. Do dé, can c6 mot nghién ciru cdc dang
phu thudc dit lidu nhw thé dé ng dung trong viéc phét hién tri thitc va céc qui tic cap nhat
dit liéu trong CSDL ma chiing t6i goi 14 phu thudc don diéu. Vi phu thuoe di liéu kinh dién
duroc xem 14 mot trrdng hop riéng cia phu thuoce dir licu mo, do dé ching to6i xem xét phu
thuoc don diéu trong ca hai trirong hop kinh dién va mo.

4.1. Phu thudc don diéu trong CSDL kinh dién
4.1.1. Phu thudc don diéu tang

Véi X 1a mot tap con cia U va t, s 1a hai bo tuy y trén U, ta viét ¢[X] < s[X], néu véi
moi A € X, ta c¢6 t[A] < s[A].

Pinh nghia 4.1. Cho U 13 m6t lwge do quan hé, r 14 mot quan hé trén U va X, Y C U. Ta
néi rang quan hé r théa man phu thuodc don diéu tang X xdc dinh Y, ky hiéu la X+ — Y,
trong quan hé r, néu ta cé: Vt, s € r, t[X] < s[X] = t[Y] < s[Y].

Vidu 4.1. Taxét lrge d6 quan he U = {MAGV, TENGV,SOTIETGIANG,VUOTGIO}
vGi y nghia: Ma s6 gido vien (MAGV), Tén gido vién (TENGV), S tiét gidng trong ndm hoc
(SOTIET), Tién vuot giv (VUOTGIO). Quan hé Giangday xéc dinh trén U cho & Bang 4.1.

Bdng 4.1. Quan hé Giangday

MAGV | TENCN | SOTIETGIANG | VUOTGIO
Gl Anh 350 120000

G2 Hiéu 450 3000000

G3 Nhan 600 4000000

G4 Giang 300 1000000

G5 HA&i 370 1400000
G6 Ha 360 1300000

G7 Thanh 500 3500000

G8 Thién 650 4500000

G9 Nhan 700 50000000

Trong quan hé Giangday ta thay rang néu SOTIETGIANG cia gido vién cang 16n
thi VUOTGIO cang 16n, hay phu thuoc don diéu tang SOTTETGIANGT — VUOTGIO
ding trong quan hé Giangday. That vay, Vt,s € Giangday ta c6 t{SOTIETGIANG] <
S[SOTIETGIANG| = t[VUOTGIO] < s[VUOTGIO].

Goi Fa la ho céc phu thuoc don diéu tang trén lwoc dd quan hé U. Ta ky hieu Fa- 1a tap
tat cd cdc phu thudc don diéu tang X — Y ma dwoc suy dan tir Fu.

Pinh 1y 4.1. Trong CSDL véi tdp vi tru cdc thudc tinh U, ho Fax théa man cdc tién dé
sau:

(1) Phdn za: X* — X € Fa-.

(2)Gia ting: Xt —Y € Far = XZT - YZ € Far, véi Z C U.

(3) Bdc ciu: Xt —Y € Fae, YT - Z € Far = Xt = Z € Fye.

Cdc tién dé (1) - (3) trong Pinh lij 4.1 la ding ddn.
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Ching minh

(1) Phéan xa:

Hién nhién vi Vt, s € 7, t[X] < s[X] = t[X] < s[X]. Vay X T — X € Fas.

(2) Theo gid thiét ta c6 X+ — Y € Fa« nén theo dinh nghia V¢, s € r, t{X] < s[X] =
tY] < s[Y] (). Véi Z C U, tir t[X] < s[X] ta c6 t[XZ] < s[XZ] (2°). Tuong tu, ti
tY] < s[Y] ta c6 t]YZ] < s[YZ] (3). Tu (1), (2), (3) tacdé Vt,s € r, t|XZ] < s[XZ] =
HYZ) < s]YZ]. Vay XZ+ > YZ € Fa.

(3) Theo gid thiét XT — Y € Fax, YT — Z € Fa- nén ta cé Vt,s € r, t[{X] < s[X] =
tlY] < s[Y]vaVt,s € r, t{Y] < s[Y] = t[Z] < s[Z] hay Vt,s € r, t[X] < s[X]| = t[Z] < s[Z].
Vay X — Z € Fue. n
4.1.2. Phu thuéc don diéu giam

Véi X 1a mot tap con cia U va t, s 1a hai bo tuy y trén U, ta viét ¢[X] > s[X], néu véi
moi A € X, ta cé t[A] > s[A].

Pinh nghia 4.2. Cho U 1a mot lwge do quan hé, r 1a mot quan hé trén U va X, Y C U. Ta
néi rang quan hé r théa man phu thuoc don diéu gidm X xéc dinh Y, ky hiéu 1a X — Y,
trong quan hé r, néu ta cé: Vt, s € r, t[X] < s[X] = t[Y] > s[Y].

Vi du 4.2. Ta xét lwge do quan he U = {SOBD, TENHS,SOPHUT, DIEMTHTI} véi
v nghia: S6 bdo danh hoc sinh (SOBD), Tén hoc sinh (TENHS), S6 phit chay trong 100m
(SOPHUT), Piém thi (DIEMTHI). Quan hé Thihocky x4c dinh trén U dwrgc cho & Bang 4.2.

Bdng 4.2. Quan hé Thihocky

SOBD | TENHS | SOPHUT | DIEMTHI
001 Thuy 10 8

002 Binh 12 6

003 Minh 11 7

004 Nhat 9 9

005 Thuong | 13 5

006 Huyén 12 6

007 Thuan 8 10

008 Thanh 10 8

009 Hang 14 4

Trong quan hé Thihocky ta thay rang, néu SOPHUT ma hoc sinh chay trong 100m cang
16n thi DIEMTHI cia hoc sinh cang kém. Nhur vay, trong quan hé Thihocky ton tai phu
thu oc don diéu gidm SOPHUT~ — DIEMTH I ding trong quan hé Thihocky. That vay,
Vt, s € Thihocky ta c6 t{SOPHUT] < s[SOPHUT| = t(DIEMTHI| < s DIEMTH]I]|.

Goi Fp 1a ho cac phu thuoc don diéu gidm trén lwge dd quan hé U. Ta ky hiéu Fp« 1a
tap tat ca cdc phu thuoc don diéu gidm X~ — Y ma dwoc suy dan tir Fp.

Pinh ly 4.2. Trong CSDL véi tip vu tru cdc thudc tinh U, ho Fp= théa man cdc tién dé
sau:

(1) Phdn za: X~ — X € Fp=.

(2) Gia tang: X~ =Y € Fp = XZ~ —-YZ e Fp+~, ZCU.

(3) Hon hop bdc ciu: X~ —Y € Fps, YT - Z € Fpr = X~ — Z € Fp-.
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Ching minh. Twong tu nhw chitng minh Pinh 1y 4.2.

Hé qua 4.1. T Pinh ly 4.2 ta co

(4) Hon hop bic ciu 1: XT =Y € Fas, Y~ - Z € Fp- =X~ — Z € Fp-.

(5) Hon hop bdc ciu 2: X~ =Y € Fp«, Y~ = Z € Fpr = X+ — Z € Fy-.
4.2. Phu thudéc don diéu trong CSDL mo
4.2.1. Phu thuoc don diéu tang

Véi X 1a mot tap con cia U va t, s 1a hai bo tuy ¥ trén U, ta viét t[X] <j s[X], néu véi
moi A € X, ta c6 t[A] <i s[4].
Pinh nghia 4.3. Cho U 14 mot lwge dd quan he, r 14 mot quan heé trén U va X, Y C U. Ta
néi rang quan hé r thdéa man phu thuoc don diéu tang X xac dinh Y véi mite k, ky hiéu la
X T ~» Y trong quan hé r, néu ta cé: Vi, s € r, t[X] <g s[X] = t[Y] < s[Y].
Vi du 4.3. Ta xét lrge d6 quan hé U = {MASO, TENCN,SONLV,THUNH AP} véi y
nghia: Ma s6 cong nhan (MASO), Tén cong nhan (TENCN) 1a 2 thudc tinh kinh dién, S6
ngay lam viéc trong thang (SONLV), Thu nhap (THUNHAP) 1a 2 thudc tinh ngéon ngr. Trong
d6 DSONLV = [0,30] vi DTHUNHAP = [0,100]. LDSONLV vi LDTHUNHAP c6
cling tap cac xau giong nhau véi tap cdc phan tir sinh 1a {0, thdap, W, cao, 1} va tap cdc gia
t 1& {4, khd ndng, hon, rdt}. Quan hé Luongch x4c dinh trén U dwoc cho & Bang 4.3.

Bdng 4.3. Quan hé Luongch

MASO | TENCN | SONLV | THUNHAP
N1 Anh 27 90

N2 Anh Cao cao

N3 Lan 28 94

N4 Huong 20 52

N5 Hang 22 53

N6 Hong 22 54

N7 Thuy thap 10

N8 Thanh 21 52

N9 Hién 12 thap

baéi véi thude tinh SONLV @ fm(cao) = 0,35, fm (thdip) = 0,65, p(khd nding) = 0,25,
w(it) = 0,2, phon) = 0.15 va prdt) = 0,4. Ta phan hoach doan [0, 30] thanh 5 khodng twong
tu mie 1 la:

Fm(rdt cao) x30 = 0,35 x 0,35 x 30 = 3, 675. Vay S(1) x 30 = (26, 325, 30].

(fm(khd nang cao) + fm(hon cao)) x30 = (0,25 x 0,35+ 0,15 x 0,35) x 30 = 4,2 va
S(cao) x 30 = (22,125,26,325]; (fm (it thip) +fm(it cao)) x30 = (0,25 x 0,65 + 0,25 x
0,35)30 = 7,5 va S(W) x 30 = (14,625,22,125]; (fm (khd ndng thdp) + fm(hon thdip))
%30 = (0,250, 6540, 15%0, 65)x30 = 7, 8 va S (thdp) x30 = (6,825, 14, 625, S(0) x30 =[0,
6,325).

Daéi véi thuoe tinh THUNHAP : fm(cao) = 0,6, fm(thdp) = 0,4, p(khd ndang) = 0,15,
wit) = 0,25, phon) = 0,25 va urdt) = 0,35. Ta phan hoach doan [0, 100] thanh 5 khodng
twong tu mikc 1 la:
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fm(rdt cao) x100 = 0,35 x 0,6 x 100 = 21. Vay S(1) x 100 = (79, 100].

(fm(khd nang cao) + fm(hon cao)) x100 = (0,25 x 0,6+ 0,15 x 0,6) x 100 = 24 va
S(cao)x 100 = (55, 79]; (fm(it thdp) +fm(it cao)) x100 = (0,25x 0,60, 25x0,4)x 100 = 25
va S(W) x 100 = (30, 55]; (fm(khd ndng thap) + fm(hon thdp))x100 = (0,25 x 0,440, 15 x
0,4) x 100 = 16 v& S(thdp) x100 = (14, 30], S(0) x 100 = [0, 14].

Chiing ta c¢6 thé thay phu thuoc don diéu ting SONLV™' ~s; THUN H AP ding trong
quan hé Luongcb. That vay, ta c6 Vt, s € Luongceb, t{fSONLV] <q s[SONLV| = t{THUNHAP] <4
s[THUN H AP]. Do d6 theo dinh nghia ta ¢6 SONLV ™ ~» THUNHAP.

Vi du 4.4. Cho lwge dd quan hé U = {TENCTY, NAM, DOANHTHU, LOINHU AN}
véi ¥ nghia: Tén cong ty (TENCTY), Nam (NAM) la 2 thuoc tinh kinh dién, Doanh thu
trong nam (DOANHTHU), Loi nhuan (LOINHUAN) la 2 thudc tinh ngén ngk. Trong dé
Dpoanuarru = [500,3000] va Drorvauan = [50,500]. LDpoanuTHU V& LDLOINHU AN
c6 cung tap cdc xau giong nhau véi tap cac phan tir sinh 1a {0, thdp, W, cao, 1} va tap céc
gia tir 13 it, kha ning, hon, rat. Quan hé Loinhuancty xéc dinh trén U dwgc cho & Bang 4.4.

Bdng 4.4. Quan hé Loinhuancty

TENCTY NAM | DOANHTHU | LOINHUAN
Théng Long 2006 | rat thap 135

Thuén Thanh | 2006 872 140

Trang Tién 2007 | 1275 170

Cau Giay 2007 | hon thap it thap
Pdng Pa 2007 1990 260

Dau khi 2006 | hon cao hon cao

Ha Long 2007 | 2575 375

Cé do 2005 | rat cao rat cao
Huwong Giang | 2005 2950 490

Daéi v6i thuoe tinh DOANHTHU : Chon fm(cao) = 0,35, fm(thdp) = 0,65, pu(khd ndng) =
0,25, u(it) = 0,2, p(hon) = 0,15 va u(rdt) = 0,4. Ta phan hoach doan [500, 3000] thanh
céc khoang twong twr mirc 2 la:

Fm(rdt rdt cao) x 2500 = 0,4 x 0,4 x 0,35 x 2500 = 140. Vay S(1) x 2500 = (2860, 3000].

(fm(hon rdt cao) + fm(khd ndng rdt cao)) x 2500 = (0,15 x 0,4 x 0,35+ 0,25 x 0,4 x
0, 35)x2500 = 140 va S(rdt cao)x2500 = (2720, 2860]; (fm(dt rdt cao)+fm(rdt hon cao))x
2500 = (0,2 x 0,4 x 0,35+ 0,4 x 0,15 x 0,35) x 2500 = 122,5; (fm(khd ndang hon cao) +
Fm(hon hon cao)) x 2500 = (0,25 x 0,15 x 0,35 + 0,15 x 0,15 x 0,35) x 2500 = 52,5 vi
S(hon cao) x 2500 = (2545,2597,5]; (fm(it hon cao) + fm(rdt khd nding cao)) x 2500 =
(0,2 x 0,15 x 0,35 4+ 0,4 x 0,25 x 0,35) x 2500 = 113,75; (fm(hon khd nang cao) +
Fm(khd ning khd ning cao))x 2500 = (0,15x0, 25x0, 3540, 25x 0, 25 X 0, 35) x 2500 = 87, 5
va S(khd nang cao) x 2500 = (2343, 75, 2431, 25].

(fm(it khd nang cao)+ fm( rdt it cao)) x 2500 = (0,2x0,25x0,35+0,4x0,2x0,35) x
2500 = 113, 75; (fm(hon it cao)+ fm(khd ndng it cao))x2500 = (0,15x0,2x0, 35+0, 25 x
0,2 x 0,35) x 2500 = 70 va S(it cao) x 2500 = (2160, 2230].

(fm(it it cao) + fm(it it thap)) x 2500 = (0,2 x 0,2 x 0,35+ 0,2 x 0,2 x 0,65) x
2500 = 100 va S(W) x 2500 = (2060, 2160]; (fm(hon it thaip) + fm(khd ndng it thdp)) x
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2500 = (0,15 x 0,2 x 0,65 + 0,25 x 0,2 x 0,65) x 2500 = 130 vi S(it thdp) x 2500 =
(1930, 2060]; (fm(dt khd nang thdap) + fm(rdt it thdp)) x 2500 = (0,2 x 0,25 x 0,65+ 0,4 x
0,2 x 0,65) x 2500 = 211, 25; (fm(hon khd ndng thap) + fm(khd ndng khd ndng thdap)) x
2500 = (0,15 x0,25x0,65+0,25x0,25x0,65) x 2500 = 162, 5 va S(khd ndng thdp) x 2500 =
(1556, 25, 1718, 75]; (fm(it hon thdap)+fm(rdt khd ndang thap))x2500 = (0,2x0,15x0, 65+
0,4 x 0,25 x 0,65) x 2500 = 211, 25.

(fm(hon hon thap) + fm(khd ndng hon thap)) x 2500 = (0,15 x 0,15 x 0,65 + 0,25 x
0,15 x 0,65) x 2500 = 97,5 va S(hon thdp) x 2500 = (1247, 5, 1345); (fm(it rdt thip) +
Fm(rdt hon thip)) x 2500 = (0,2 x 0,4 x 0,65 + 0,4 x 0,15 x 0,65) x 2500 = 227, 5;
(fm(hon rdt thap) + fm(khd ndng rdt thdap)) x 2500 = (0,15 x 0,4 x 0,65 + 0,25 x 0,4 x
0,65) x 2500 = 260 va S(rdt thap) x 2500 = (857,5, 1117,5]; fm(rdt rdt thip) x 2500 =
0,4 x 0,4 x 0,65 x 2500 = 260, Vay S(0) x 2500 = [500, 857, 5].

Badi v6i thuoe tinh LOINHU AN: Chon fm(cao) = 0,6, fm(thdp) = 0,4, p(khd ndng) =
0,15, u(it) = 0,25, p(hon)= 0,25 va u(rdt) =0, 35.

Twong twr, phan hoach doan [50, 500] thanh cic khodng twong tuw mitc 2 ta cé céc két
qué twong trng nhw sau: S(1) x450 = (466,925, 500], S(rdt cao) x 450 = (429, 125, 466, 925],
S(hon cao)x450 = (354,875, 381,875], S(khd ndng cao)x450 = (307,625, 323, 825], S(it cao)x
450 = (246,875, 273, 875], S(W)x450 = (218, 75, 246, 875], S(it thp)x450 = (200,75, 218, 75,
S(khd ndng thap)x = (167,45, 178,25], S(hon thap)x = (128,75, 146, 75], S(rdt thip)x =
(72,05, 97,25], S(0)x = [50, 72, 05].

Chiing ta c6 thé thay phu thuoc don diéu ting DOANHTHUY ~s LOINHUAN &ing
trong quan hé Loinhuancty. That vay, ta c¢6 Vt,s € Loinhuancty, t{DOANHTHU] <
SIDOANHTHU] = t{LOINHUAN] <9 s{fLOINHUAN]. Do d6 theo dinh nghia ta c6
DOANHTHUT ~so LOINHUAN.

Goi F 1’3 14 ho céc phu thuoc don diéu ting mitc k trén lirge do quan hé U. Ta ky hiéu
Fa-k 1a tap tat cd cdc phu thude don diéu ting X+ ~j Y mitc k ma dwoce suy dan tir F%.

Pinh ly 4.3. Trong CSDL mo véi tap vi tru cdc thudce tinh U, ho Fk. théa man cdc tién
dé sau:

(1) Phdn za: X+~ X € FE..

(2) Gia tang: X~ Y € Fho = XZT ~, YZ € Fh., Z CU.

(3) Bdc ciu: XT ~p Y € Fh Yt oy Z e Fh = XT oy Z € FEL
Ching minh

(1) Phan xa: Hién nhién vi Vt, s € r, t[X] <p s[X](#[X] <k s[X]. Vay X~y X € FE..

(2) Theo gid thiét ta c6 X~y Y € FE, nén theo dinh nghia Vt, s € r, ¢[X] <j, s[X] =
Y] <g s[Y] (). V&1 Z C U, tir t[X] <p s[X] ta c¢6 t[XZ] <k s[XZ] (2). Tuong ty, ti
Y] <g s[Y] taco t[YZ] <i s[YZ] (3"). T (1), (2'), (3") tacd Vi, s € r, t{XZ] <j s[XZ] =
tYZ) < s|YZ]. Vay X Z+ ~, YZ € Fk..

(3) Theo gid thiét X T~ Y € FE., V¥~ Z € Fk néntacéVt, s € r, t{X] <j s[X] =
Y] <g s[Y]vaVvt,s €r, t[Y] <i s]Y]| = t[Z] <k s[Z] hay Vt,s € r, t{X] <k s[X] = t[Z] <k
s[Z]. Vay Xt~y Z € Fk.. m

4.2.2. Phu thuoc don diéu giam
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Véi X 1a mot tap con cua U va t, s 1a hai bo tuy ¥ trén U, ta viét t{X] > s[X], néu véi
moi A € X, ta c6 t[A] >k s[A].

Dinh nghia 4.4. Cho U 14 mot lwge dd quan he, r 14 mot quan heé trén U va X, Y C U. Ta
néi rang quan hé r théa man phu thudc don diéu gidm X xéc dinh Y véi mite k, ky hiéu la
X~ ~ Y, trong quan hé r, néu ta cé: Vi, s € r, t[X]| <g s[X] = t[Y] >k s[Y].

Vi du 4.5. Ta xét lwge dd quan hé U = {MASO, TENCN,SN_.NGHILV,THUN H AP}
véi y nghia: Ma s6 cong nhan (M ASO), Tén cong nhan (TENCN) la 2 thudc tinh kinh dién,
S6 ngay nghi lam viéc trong thang (SN.NGHILV), Thu nhap (THUN H AP) 1a 2 thudc tinh
ngén ngfr. Trong do DSN_NGHILV = [0,30] va DTHUNHAP = [0, 100]. LDSN_NGHILV va
LDryuNmAp c6 cung tap céc xau giong nhau véi tap cdc phan tit sinh 1a {0, thdp, W, cao, 1}
va tap cdc gia tir 1a {it, khd ndng, hon, rdt}. Mac du cdc thuoc tinh ngon ngr dang xét c6
cing tap cic xau, nhung ngtr nghia dinh lrong ctia ching khac nhau. Phan hoach cdc mién
tri dugce tinh giong nhwr trong Vi du 4.3. Quan hé Luongcebl trong vi du nay dwoc cho trong
Bang 4.5.

Bdng 4.5. Quan hé Luongcbl

MASO | TENCN | SN.NGHILV | THUNHAP
N1 Anh 3 78

N2 Anh 5 75

N3 Lan 2 cao

N4 Huong thép 52

N5 Hang 8 53

N6 Hong 8 54

N7 Thuy cao 10

N8 Thanh 9 52

N9 Hién 18 thép

Chiing ta c¢é thé thdy rang phu thuoc don diéu gidam SN_NGHILV ™ ~» THUNHAP
ding trong quan hé Luongcbl. That vay, ta ¢6 Vt, s € Luongcbl, t{SN_NGHILV] <4
SISN_.NGHILV] = t{{THUNHAP] > s[THUNHAP]. Do d6 theo dinh nghia ta c6
SN_NGHILV~ ~ THUNHAP.

Goi F 5 14 ho cac phu thuoc don diéu gidm mirc k trén lirge do quan hé U. Ta ky hiéu
FE. 1a tap tit ca cdc phu thuoe don digu gidm X~ ~ Y mitc k ma dwogce suy dan tir Fp.
Dinh ly 4.4. Trong CSDL mo véi tap v tru cdc thuoc tinh U, ho .7-"5* théa man cdc tién
aé sau:

(1) Phdn za: X~ ~y X € FE..

(2) Gia ting: X~ ~y € Fho = XZ~ ~y Z € F., Z CU.

(3) Hon hop bdc ciu: X~ ~p Y € Fr., YT~y Z e Fh. € X™ ~p Z € FEL.

Ching minh. Twong tu nhw DPinh 1y 4.3.

Tt Dinh 1y 4.4 ta c6 hé qua sau.

Hé qua 4.2.
(4) Hon hop bdc cau 1: Xt~ Y € FE Y™ s Z€FR. = X~y Z € FP..
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(5) Hon hop bdc ciu 2: X~~~ Y € FP, Y™~y Z € FR. = X T~y Z € F.

5. KET LUAN

Viéc nghién ciru CSDL véi thong tin md, khong chic chan dira trén cich tiép can DSGT
cho phép chiing ta gidi quyét bai todn triuc quan hon so véi cdch tiép can 1y thuyét tap mo,
Iy thuyét kha nang va co s& twong twr... Nho xay dung cdc khoang 1an cin va sir dung 4nh xa
dinh Iwrong v&i tham s6 14 do do tinh m& ciia ngon ngir, cac gid tri ngon nglr ¢ gid tri thure
trong mién tham chiéu lam dai dién ciing véi hé 1an can ngtr nghia ciia né cho phép ching ta
chuyén céc thao tac dir licu trong CSDL md vé cac thao téc dir liéu kinh dién lam cho viéc
t6 chirc thao téc tré nén don gidn hon. Véi wu diém ciia DSGT, trong bai bdo nay chiing toi
nghién ciru phu thuoe don diéu tang va don diéu gidm trong CSDL mo, CSDL kinh dién va
moi lién hé gitra ching doi véi phu thude ham mo. Tinh day di cia céc tién dé tir Dinh 1y
4.1 d@én Dinh 1y 4.4 van chwa dwoc khang dinh bdi vi phai can c6 mot tién dé bao ham mitc

k phai c6 tinh ding dan va day du.
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