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TOM TAT

Khéai niém quan trong nhét trong viéc thiét ké céc luge dé co so dir lidu dé 1a phu thude
ham, Phu thuge ham mé ta méi lién hé giira cac thudce tinh v 1a mét trong cac khai niém chinh
duge sir dung trcrng qua trinh chuan héa. Trén co s¢ md hinh co so hudng d6i trgng md theo
cach tlep can dai sb gia tir duge tac gia de xuat, trong bai bao nay, chung to1 s€ trinh bay nghién
ctru vé cic dang phu thudc dir ligu, bao gdm phu thude haim mé trong 1op d6i tuong, phu thude
hiam m& ddy di, phu thudc ham mé bd phén, phu thude ham mé bic cdu va phu thuéc ham mé
voi lugng tir ngdn ngir. Dya trén cic khai niém phu thuge ham md, bai bao ciing dé xut cac
dang chuin ddi tugng mé ciia 1op trong mo hinh.

Tir khda: co s dir liéu hudng d6i tugng md, dai s6 gia ti, phu thude ham mo, céc dang chudn
16p dbi tuwong mé.

1. DAT VAN DE

Phu thudc dit liéu 12 nén tang li thuyet dé xic dinh cac dang chudn cia luge dd co s dir
liéu (CSDL), nham han ché dén miic thap nhét su du thira dir liéu, nguyén nhin chinh pha v&
tinh toan ven dit liéu trong c4c hé théng CSDL. Khi ngit nghia cua CSDL duge mo réng, nhu
cho phép luu trit cdc thdng tin khéng chic chan, khong diy du (gm Ia rhc:-ng tin ma), thi ngit
nghia cua cac phu thugc dir liéu ciing thay d6i, nghia la phal m¢ rong cac dang phu thude dir
liéu. D& c6 nhiéu cong trinh tép trung nghién ciru mo réng cac dang phu thudc dir liéu, dac biét
| trong m& hinh CSDL mé [1 - 5] va CSDL hidng d6i twgng (HBT) mé [6, 7].

M6t s6 md hinh CSDL HDT md co ban da dugce nghlen ctru cht yeu duwa vao li thuyét tap
mé [8], 1i thuyét kha nang, quan hé tuong tu, dai s6 gia tir (DGST)... P6i v&i cic md hinh d4
nghién ¢, cic tic gia xem cdc gia tri mo 12 tip md (nhu &€, cao, ....), khi biéu dién va déi
sanh cac gia trj md& nay phai xdy du‘ng cac ham thudc va hoan toan phu thu-::c vao v kién chuyén
gia. Hon nira, khi cén chuyén doi gia tri m& nay thanh gia tri r0, phai sir dung phtm‘ng phap khir
md, tuy nhién, moi phuong phap khir mér s& cho mét két qua khac nhau nén dan dén sai sé.

P4i véi md hinh CSDL HBT mo duge xdy dLrng S{Y dungDSGT [a mot hucmg tlE:p can
moi, giap xu li théng tin m& mét cach hiéu qua, don gian, true quan va khdng can phuong phap



Phu thude dir figu trong mé hinh co s& di liéu huwedng doi tuong mo s dung dai sé gia tr

khir mo. Véi cch tiép can nay, mét md hinh méi ciia CSDL HPT mér d3 dwoe xdy dung, trong
d6 ngir nghia ngén ngir dugc luong héa bang cac anh xa dinh lugng cia DSGT. Khi do, gia tri
ngdn ngl la dir liéu, khong phai 14 nhan clta cic tip m& biéu dién ngir nghia cia cac gia tri ngdn
ngit, va uu diém co ban cia nd cho phép danh gia ngit nghia cua théng tin m& ciing nhur dir lieu
kinh dlen mét cach thdng nhat. Dua trén md hinh theo cach uep can DSGT, ching toi dé xuat

mét s6 dang phu thude dir lidu md, cic dang chuan trong 1&p di twongmé va cac van dé lién
quan.

2. MOT SO KIEN THUC CO SO
2.1. Pai s gia tir

DSGT 12 mdt trong nhimg céch tiép can de phat hién cau trac dai sb coa mién gia tri cia
cac bién ngdn ngi. Them quan diém dai s6,mdi mién gi4 trj cta blen ngdn ngir X ¢ thé duoc

hiéu nhu 1a mét dai s AX = (X, G, H.<), trong d6 Dom(X) =X la mién cdc gia tri ngdn ngit cla
bién ngdn ngit X duoc sinh ra tir tip cdc phén tir sinh G {c’, ¢} bdi su tac ddng cua cac gia tur
trong H=H w H ;W 1a phén tr trung hoa;< 13 mot méi quan hé thir tr ¢ ngit nghia trén X, no

duge cam sinh tir y nghia dinh tinh ty nhién cda tir ngir. Cau tric thir fir cam sinh truc tiép nhu
vay chinh 14 diém khac bIEt s0 v&i cac cach tiép can khac.Khi thém mét s& phin tir dic biét, thi

DSGT trd thanh mf;:nt dai sé triru tuong X=X, G, HX,0,5), trong do X, @ la cac toan tor lay gid1
han cua tﬁp cac phan tu dugce sinh ra khi chiu tac ddng lién tiép cua cac gia tir trong H. Mét cach
khac, néu ky hiéu Hx)={#,... nx/hy, . hee A} thi @x=infimumH(x) va Zx=supremumH(x). Nhu
vy, DSGT X duoc xiy dung trén nén cta mdt PSGT AX = (X, G, H.<), ¢ ddy X = H(G), bang
. cach bd sung hai toan tiX, @. Khi d6 X = XULim(G) véi Lim(G) 14 tap cac phan & gisi han:

vai moi xe Lim(G), ton tai ue X sao cho x = ®u hoac x = Zu. Cac phan tir gidi han nay duge bd

sung vao PSGT X dé lam cho cac phep tinh mdn ¢d nghia va vi vy X = (X, G, HX, @, £) duoge
- goi 12 DSGT day du. Cac ham dinh lugng ngita nghia (v), ham d6 do tinh md (fm), ham diu
(Sgn) va cac tinh chit cia PSGT ¢6 thé tham khao trong cac tai liéulién quan [9].

2.2. Do tuong tr mirc k

. Khi dinh nghia lan ¢dn mac & ching ta mong mudn cac gia tr] dai dién nhu vay phai 13
diém trong cua lan can muc . Vi vay ta dinh nghia d6 tuong tu muac & nhu sau: Ching ta ludn
ludn gia thiét rang mdi tap H va H chira it nhat 2 gia tr . Xét X, 12 tdp tat ca cac phan tir d6 dai
k. Dya trén cic khoang m& mire & va cac khoang mo muc & + 7 chung ta mé ta khong hinh thire
VIEC xay dung mot phan hoach cia mién [0;1] nhu sau:Véi & = 1, cac khoang mo mire 1 gom I(c”
) va 1{¢"). Cac khoang md muc 2 trén khoang I{(c") 1a I(hy,e’) = I(hp €)= ... =1l{he)=I(hi) =
a(¢) = l(h,e) = l(h,ye) = ...= I(h g ¢) = Ith¢7). Khi d6, ta xdy dung phéin hoach vé d6 tuong
tw mirc 1 gdm céc 1dp twong duong sau: S(0) = I(h,e),S(c) = LN [I(h.c ) I(h,e)]; S(W) = I(h.
) W I(hc™); tuong tu ta 6 S(c7) = I(c W[ Ihoe ) I(hye™)] va S(1) = I(hyc™).

; Tuong tu, véi k =2, ta cé thé xdy dung phan hoach céc 1dp twong tir mite 2. chiang han trén
.e: khoang m& mirc 2, I(hc") = (Va(D@hc ), va(Zhc )] vGi hai khoang mo ké 1a l(hc ) val(h, )
:" chiing ta s€ cd céc 1op tuong duong dang sau: S{hc ') = I(he W Wi he )0 (A e ), S(fbhc')

= I(hgh.c )0 1y he') va S(Eh,c ) = 1Ak Yo (ke ), vor | sao cho -g<i<pval #0. Bang

5 cach twong tu nhu vay ta co thé xdy dung céc phan hoach céc 16p twong twr muc 4 bat ki. Tuy
1; nhién, trong thuc (é ung dung ching ta co thé gi&1 han cac gia tur tac dong lién t:ep [én cac phan
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tir nguyén thiy ¢ va ¢’ 1a mét sé nguyén & nao d6. Céc gia tri kinh dién va cac gia tri mo goi &
¢O do twong tu mirc k néu cac gia tri dai dién cia ching cung ndm trong mdt i1dp tuong tu mirc .

Vidy 2.1, Ta xét luge d6 quan hé U = { MASO, TENCN, SONLV, THUNHAP } vol y nghia: Ma
50 cOng nhin (MASO), Tén cbng nhin (TENCN) 13 2 thude tinh kinh dién, S8 ngay lam viéc
trong thang (SONLYV), Thu nhap (THUNHAP) 1a 2 thude tinh mé. Trnng do Dsopry = [0; 30] va
Dypvnvpap = [0; 100]. LDsonrr va LDyyynnap €6 cling tip cac xau gmng nhau vai tip céc phan i
sinh 1 {0, thdp, W, cao, 1} va tip cic gia tir 1a {it, kha ndng, hom, rdt}. Mic di cic thudc tinh
ngon ngit dang x€t ¢6 cling tdp cac xdu, nhung ngir nghia dinh lugng cia ching khéc nhau.

Déi voi thupe tink SONLV: fm(cao) = 0,35; fin(thdp) = 0,65; p(kha néing) = 0,25; u(it) =
0,20; p(hon) = 0,15 va u(rdr) = 0,40. Ta phan hoach doan [0; 30] thanh 5 khoang tuong tr mire
1 1&: fin(rdt cao) x 30 = 0,35 x 0,35 x 30 = 3,675. Viy S(J) x 30 = (26,325; 30];

(fm(kha ning cao) + fin(hon cao)) x 30 = (0,25 x 0,35+ 0,15 X 0,35) x 30 = 4,2 va S(cao)
x 30 = (22,125; 26,325); (fin(it thdp) + fim(it cao)) X 30 = (0,25 x 0,65 + 0,25 x 0,35)x 30 =75
va S(W) x 30 = (14,625; 22,125; (fm(kha ning thip) + fm{hon thdp)) x 30 = (0.25 X 0,65 + 0,15
x 0,65) x 30 = 7,8 va S(thap) x 30 = (6,825; 14,625]; S(0) x 30 = [0; 6,825].

Poi véi thude tinh THUNHAP: fin(cao) = 0,6; fin(thdp) = 0,4; u(kha nang) = 0,15; u(if) =
0,25; u(hon) = 0,25 va u(rdt) = 0,35. Ta phan hoach doan [0; 100] thanh 5 khoang tuong tu mic
1 1a: fm(rdt cao) x 100 = 0,35 x 0,6 x 100 = 21. Vay (1) x 100 =(79; 100];

(fm{kha ndng cao) + fm(hom cao)) x 100 = (0,25 x 0,6 + 0,15 x 0,6) X 100 = 24 va S(cao)) X
100 = (55; 79]; (fm(it thip) + fin(it cao)) x 100 = (0,25 x 0,6 + 0,25 x 0,4) x 100 = 25 va S(W) X
100 = (30; 55; (fm(kha ning thdp) + fin(hon thdp)) x 100 = (0,25 x 0,4 + 0,15x 0,4y x 100 =16
va S(thdp) x 100 = (14; 30]; S(0) x 100 = [0; 14].

3. CO SO DU LIEU HUONG DOI TUONG MO SU DUNG PAI SO GIA T
3.1. P twgng md

Céc thuc thé trong thé gidi thuc hay cac khai niém triru tugng thudng 12 cac doi tuong phire
tap. Cac dbi tuong nay chira mot tap nhat dinh cac théng tin vé ddi ‘trong va cac hanh vi dya trén
cac thng tin dé. Théng tin vé doi tu*-::rng duoc goi [a thude tinh dbi tm:rng va dirge xac dinh bor
gia trj cu thé, gia tri ndy c6 thé 1a gia tr] 1d (gia tri chinh x4c) hodc vi mét 1 do nao d6 ma ta
khong xac dinh dugc gid trj chinh xac cia né. Vi du, gia trithude tinh “tudi” ciia mdt dbi twong
durge cho la “khodng 18", hodc ¢é thé 13 mot gia tri ngon ngir “rdt tré”, day 1a nhimg théng tin

thong tin md. V& mit hmh thire, mét doi twong ¢6 it nhat mét thude tinh cho phép nhén gia tri
mé 14 d6i tugng ma.

3.2. Lop mo

Cac dbi tugng ¢d cac thude tinh giéng nhau duoc dua vao cac I6p duge td chirc thanh hé
théng phén cip. Vé mit |f thuyét, mét 1dp ¢6 thé duoc xem xét tir hai quan diém khac nhau: (a)
l6p mé& rong, duge dinh nghia bdi danh sach cac dbi tugng cua nod, va (b) 16p khai niém, duge
xac dinh bdi mét tip céce thude tinh va cac gi tri chap nhéan duoc cia nd. Ngoai ra, mbt 1op con
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Phy thuéce dir liéu trong mé hinh co so div ligu hudng doi trong me st dung dai 6 gia ti

dwgc xdc dinh tir 16p cha bang cach thira ké trong CSDL HPT c¢6 thé dige xem nhu 1a truedng hop
déc biét (b) & trén.

Vi vay, mét 1op ducm xem 13 mo vi mot s6 li do sau: Thzr nhdt, mot s6 dbi twgng caa mot
l6p duoce xac dinh ¢d thé 13 mo ,nhiing déi tuong ndy thude vé lc:rp véi d6 thude nhit dinh. Thip
hai, khi mdt 16p duge dinh nghia, mién tri cia mét thude tinh nao 46 co thé Ia m& va nhu vay
mot 16p m& duge hinh thanh. Vi du, mét 16p Hinh dnh 14 m& vi mién gia tri thude tinh ndm cla
nd sir dung yéu td thdoi gian 1a mdt tp hop céc gia tri md nhu Idu, rdt ldu va khodng 50 ndm.
Thir ba, mt 16p con duge ké thira mét hodc nhidy I6p cha, trong d6 c6 it nhat mot lop chala lop
mo, thi Iop con ndy cung la lcrp m&.Trong CSDL HDT mo, cac lop la mo vi mién trj thude tinh
cuia chang chira cic gia tri m&. Van dé mét dbi trong thudc vé mét 16p véi mdt 45 thude mie &
(ke Z) nao d6 xay ra vi 16p hodc di tuong do cd thé [a mér Tuong tu nhir vay, mét 16p 1a [op
con cua mot 16p khac cling v&1 motdd thude muc¢ & nao do6 vi d6 12 16p mé . Do vy, cc danh gia

cla moiquan hé lop déi twomg mo va phén cdp thira ké mé 1a cbt 151 cia md hinh CSDL HDT
md.

3.3. Quan h¢ 16p déi twong mo’

Trong CSDL HDT mé, bén truong hop sau day cé thé duoc dung dé phan biét cho cac mbi
quan he lop ddi twong: (a) Lop rd va ddi fwong ro: trudng hop nay giéng nhu trong CSDL HDT,
nghia 1a d6i tugng thudc hay khong thude ]crp mét cach chéc chén; (b) Lﬁrp r6 va doi tuong mo:
iop duge xac dinh chinh xac va ¢o ranh g101 chinh xac, ¢on doi turong la m& vi gia tri thude tinh
clia nd ¢ the mo. Trong truong hop nay, d6i twgng co thé 1a thanh vién cia op vdi do thude nao

d6; (c) Lop mo va déi twong ré: gi6ng nhu trueong hop ¢ (b), cdc d6i tuong ¢ thé thude vé 16p
voi 86 thude mirck. Vi du mot dbi tuong hoc vién cao hoc va mét 10p sinh vién tré; (d) Lép mo
va déi teong mo: trong trudng hop nay, ddi tuong ciing thude vé 16p véi do thudemie k.Cac mbi
quan hé lép déi tugng trnng (b), (c) va (d) trén day dugc got 1a quan hé lop dm tugng mo. Trong
thuc té, trudmg hop (2) c6 thé dwoe xem nhu 13 trudmg hop dac bi€t cua mbi quan hé lop ddi
tugng mo, vai do thude cua dbi tuong vao 1op 1a 1. V& mdi gid tri ngdn ngit mox, ching ta s&
dinh nghla mét biéu dlen khoang cho x. Tmng thuc &, s& gia tir trong cdc gia tri ngdn ngit 1A hitu

han nén tén tai mét so nguyén duong k" sao cho Off-|x|Jc , Vxe X. Voi bat ki xe X, dat ] = [x!, véi
moi s6 nguyén & cho trude voi | <k<k’, 1an cén tbi thiu k cia x ki hiéu 12 OpinidX) dugc dinh nghia
nhur sau: néu k=] thi Opink(x) = e i(hagx) T (hyx), néu 1 <k <j thi Omin (x) = I}(x) va néuj+1 <
k< kthi Opini(®) = Ln(hay)u La(hy). Tir d6, ta biéu dién dir liéu ngdn ngit mé theo dinh
nghia sau:

Pinh nghia 3.1. Cho xe XUC, mt biéu dién khoang cua x la mot tap IRp(x} cac khoang duoc xac
dinh:

IRp(%) = {Opmil)| 1Sk <k}

Céch biéu dién di li€u ngdn ngir m& nhur trén co thé sir dung dé bidu dién cac dang dit liu
khac. B6i vai gla tri s6, day 1a loai dif liéu 8, 46 md cua dit lidu bang 0, khi do6 mdi gia tri sé a

duoc biéu dién bang [a, a], v& Onini(a) = {[a, a]}, v6i moi 1€ &k < k* va IRp(a) = {[a, a]}. Cdn
mdi gi4 tri khoang a duoc biéu dién bing [a-g, at+€], v6i vdi £ duge xem 1a ban kinh véi tim a.
Vi[a-gaat+e] laditliéurdnén Opinx([a-€,a+e])={[a-g,a+e]}, voimoi 1 €< k va IRp([a
-g,ate]) = {[a-€ a+e]}.Khi xcbdo daibé hon k thi gia tri v(x) la diém dau mit ciia mot
16p tuong dwrong I(u) trong Py, diéu nay dan dén ¢6 nhitng gia tr] trong lan cin cua x lai khong
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tuwong tu mitc . Vi vy, ching ta s& xay dung mdt phin hoach khac sao cho v(x) la diém topo
cna phén hoach vai moi x, |x| £ &, nhu sau:

Xét X 1a DSGT tuyén tmh déy du, voi H = {hy,..., Ay} va& H = {h,, ..., h,}, trong do p, g
>1. Dat H, la tap céc gia tu' yéu, H, 1a tp céac gia tir manh theo nghla khi tac déng nd sé Iam

thay d6i nghia manh hon sé gia tr trong H,, tirc 12 cac tip Hva H, gébm: H, = {h, h,| 1€i <
[p/2], 1 =) < [q21}.Hz = {h, By | [p/2] < i< p, [9/2] <) < q}. Dit Pra(H,) = {Ithy)) yeXi,

he H,}, voi n=1,2. Hai khoing I(‘{) va 1(y) trong Py (H,) durge goi la lién thdng véi nhau néu
ton tai cac khoang thudc PkH(H,.) lién tiép nhau xép tll' ix) dén I{y). Quan hé nay s€ phin
Pi.1(#,) thanh cic thanh phan lién théng. Ta lai ¢6, véi mbi ye Xi, Pr.\(H)) duoc phén thanh cic

cum cé dang {I(A4y) ‘h € f;}. Hon nira, do [{(%;y) < v (y) < I{(/yy) hodc 1a I{lyy) < v (v) < KA
;y) nén bao gio ta cing ¢6 v (y) € {I(hy)| he H;} Béy git ta phan cym cic khoang md cia
Pea(F). Gid st X, = {x4{5=0,...,m- 1} gdm m phﬁn tir dwrge sip thanh mot day sao cho x;< x,
khi va chi khi i < j. Ki hiéu H;=H,nH" va Hy=H,nH". Dé y rang h__ € H; vi
hp € H, . Cac cum duge sinh ra tir cac khoang m¢ thude Py () ¢6 ba loai 1a cum nim bén trij
Xo: {I(hxo)| e H,'}; cum ndm bén phai X1 {1(AXm.1)| 7€ H'}; cum ndm gliira X, va X,y véis =
0,..., m - 2: phu thudc vao Sgn(#,x,) va Sgn(h,x..1) nhu sau:

C={Ithxy, I(hj:xs* J| heHy, hj'EHg'}, néu Sgnihxy =+1 va Sgnhyx,. ) = +1

C={ I(hx), Ith x;. )| he Hy', h e H, }, néu Sgn(hx) =+1 va Sgn(hx,.,) = -

C={ I(hxy, I(h x;. )| ke Hy, by e Hy}, néu Sgn(hx) = -1 va Sgn(hx,.,) = +]

C={Ithxy, Ith x;. )| he Hy, b e H, }, néu Sgn(hyx,) =-1 va Sgn(h,x,. ) =

TAp tit ca cac cum duoe ki hieu 12 C.Vi { S(C)] Ce C} la mét phan hoach trén mién tri
tham chiéu nén né x4c dinh mét quan hé tuong ducmg va chung ta s€ go1 la quan hé tuong ty
mirc £. Do tinh chéit ciia phdn hoach nén vé&i mdi gid tri x cha thudc tinh, ton tai duy nhit mét

cum € sao cho v(x) € S(C) vita dinh nghia khoang tuong tu mirc & nhur sau:

Pinh nghia 3.2. V&i mbi Cthudc C, ta goi khoang twong tu mirc k g véi C la: Si(C) = u{l(u)
I{u)e €1}, khi d6S,(x) = S (D).

Ménh dé 3.1. Cho X 13 DSGT tuyén tinh diy da, trong 46 4~ va H cé it nhit hai phan tr. Khi
do:

1. V&i méi k, {Su(u)| u eX WC} duoc x4c dinh duy nhat va 13 mét phan hoach ctia doan
[0,1].

2. Vi moi x,u e X UC, néu v (x) e Si(u) thi 1an cén bé nhat mirc k ciia x ndm trong Si(u),
tire 14 Opin k(%) € Si(u).

Dinh nghia 3.3. Cho mét doi tuong bat ki o trén tap thude tinh {A, Az,..., A, } cita 16p C, X 1A
mdt DSGT tuyén tinh day di, véi mdi k, 1 < k<t , Sy 14 quan hé tumg tw mic k trén mién tri
thude tinh A; cua Iop C. Khi d6, voi moi ue X, gia tri oA;) va u duoc goi 13 bing nhau mirc k, ki
hi€u ofA;) =i u, khi va chi khi Oy, (0(A))e Silu).
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Phu thuéc dir liéu trong mo hinh co s& dir liéu huéng dbi tiong mo st dung dai so gia ty

Dinh nghia 3.4. Cho hai d6i tugng bit kl 0y, 07 Itén tap thude tinh {A,, A;.,..., A, } cia Io‘p C,.X

la mdt DSGT tuyén tinh day du, voi mbi k, 1 <k<k’, S, 1a quan hé tuong tu mirc k trén mién tri
thudc tinh A, cua 1ép C. Khi dé:

1. P!ai gia tri 0i{A;) va 0,(A;) duoc goi 1a bing nhau mire k, ki hiéu 0,(A;) = 0:(A;), khi va
chi khi tén tai mdt 1op tuong duong Si(u) ciia quan hé twong tu S, sao cho Op(0(A))e Si{u)
va Omin,k(ﬂl(Ai))E Sk(u)*

2. Hai gia tri 0;(A;) va 0x(A;) dugc goi 1a khdc nhau muirc k, ki hidu o,(A)) # 0x(A;), néu
khong ton tai mot 16p tuwong duong S.(u) cua quan hé nrong tir Sy sao cho Oy k(01(A)E Si(u)
va Opin k(02(Ai))e Si{u).

B6 dé 3.1. Quan hé bang nhau theo mirc & (=) Ia mét guan he tuong duong.

He qua 3.1. Cho 0;, 0; 1a hai ddi tirgng bat ki trén tdp thudc tinh {A,, A~ ..., A, } cua lop C, §;
12 quan hé tuong tu mirc k (0 <A< k') trén mién tri thudc tinh A, ctia 16p C,

1. Néll O1{A;) = 02(A;) thi o {A;) = oa(A), Yk<k
2. Néu 01(A;) # 02(A;) thi 0(A)) #c 02(A),VE>k

4. PHU THUOQC DU LIEU TRONG MO HINH CO SO DU LIEU HUONG POI TUONG
MO

4.1. Phu thuéc ham mo trong lop déi tromg

Hai ddi tuong o, va 0; duge goi la bﬁng nhau mire & trén tAp X, ki hiéu 0,(X) = 0x(X), néu
vl moi Ae X, ta ¢ 0/(A) =, 0x{A). Hai doi tugng 0, va o, duge goi 1a khac nhau mirc & trén tap
X, ki hidu 01(X) # 02(X), néu ton tai Ae X: 0,(A) %, 0x(A).

Pinh nghia 4.1. Cho 1dp ddi tuong m& C véi tap thude tinh U, X, Y ¢ U, véi mdi sb nguyén k
va 1<k<k*. Ta ndi lop C thoéa min phy thuge ham mo X xéc dinh Y vo1 miuc k, ki hiéu X ~>Y,
néu Vou, 02€ C, 0,(X) = 02(X) => 04(Y) = 02(Y).

Thuit toan 4.1. Kiém tra I6p C co théa man phu thude ham md X ~>;Y khong?
Viao: Lop C cung voi tap thude tinh X, Y, tap cac déi tuong {o;, i=1, ...,m}
Ra: True néu C thoa X ~>,Y , nguoc lai False

Phwong phap:
1. Xay dung cac Pai s6 gia tir cho cac thude tinh mé& ¢o trong hai tdp thude tinh X va'Y
2. X4y dung 1an can tdi thiéu mirc & cia cac gia tri cac doi tugng rén X va’y

3. Duyét lan luge timg cap ddi tuong clia 1ép C dé phat hién cip doi tuong khong thoa phu
thudc hani:

For (véi mdi déi mrong 0,e C, i=1,....m-1)
For (v&i méi 46t tuong o, C, j=1+1,...,m)

If (0X) = 0;(X)) va (oY) # 0,(Y))ReturnFalse;
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Return frue;

Thudt toan 4.1 dam bao tinh ding vi so thudce tinh (n) va sé doi turgng (m) cia 16p C hir
han va c6 d6 phirc tap cua thuéat toan la O(m”*n).

Vi du 4.1.Ta xét mdt 16p “Nhanvien” bao gom céc thude tinh nhur sau:
Class NhanVien {
Oid: allID
TenNV : string
BoPhan: string
CongViec: string
KinhNghiem : [fuzzy] domain [0 .. 40]: float
Luong: [fuzzy] domatn [2..30]: float
ThueTN: {fuzzy] domain [0 .. 4,15]: float
)

Trong dé, TenNV, BoPhan va CongViec 1a céc thuée tinh  kinh dién, con
KinhNghiem,Luong va ThueTN la cac thuc tinh mé. Trong thuc té, giira cac thude tinh trén co
thé ton tai nhitng quan hé khong chinh xac, vi du nhu “Cdc nhan vién trong cimg mot bg phan o
cong viec va kinh nghiém giong nhau thi phai c6 nuec lrong gan bang nhau”, ..., nhitng moi quan

hé nhuw vdy duge goi 13 phu thude ham mé. Ta xét mét so cac dbi tuong cia EUp “Nhanvien” nhu
trong Bang 1

Bang 1. Lop “Nhanvien”.

Oid TenNV BoPhan CongViec KinhNghiem Luong ThueTN
oid,Binh K71 thuat K7 su 25 15 0,36
oid>Lan Ké toan Ké toan vién kha thdp kha thap 0
old;Minh K1 thuat Quan i rat cao rat cao rat cao
oid;Tuén K thuit KT sur khoang 26 kha nang cao cao
oid;Vin Ké toan Ké toan vién 5,5 5 0

Gia sir ta c6 yéu cdu kiém tra 16p “Nhanvien” c6 thoa phu thudéc ham
mo: BoPhan, CongViec, KinhNghiem~> ;Luong ?

Cac thuge tinh KinhNghiem, Luong va ThueTN 14 cac thudc tinh md, nhan cac gla tri s4, gla

tr1 khoang va gia tri ngén ngir, nén trudc tién, ching ta sé xay dung mét dai sd gia tir cho méi
thudce tinh mo:;

- Péi voi thude tinh Kinh Nghiem, ta c6: G = {thdp, cao}, H= {it, khd nang} va H =
{kha, rat}. Cac tham sé md: fmfthdp) = 035; , fmfcao) = 0,65; u(rdt) = 0,3; pl(khd) = 0,25; u(kha

nang) = 0,2; p(it) = 0,25, cdom(KinhNghiem) = [0, 40]; ta s& ding hé sb r = 40 dé chuyén dbi tir
[0; 1] qua [0; 40]

+V6i k=1, tacé: |l (thap), = fm(thdp) x 40 = 14, Suy ra L,(thdp) = [0,0; 14], fm,(rdt thip)
= p(rat) Xfm(thapy x40 = 4,2; fm(khd thapy = u(khd) Xfm(thdap) x 40 = 3,5. Vi {I{rdt thdp),
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L(khd thap), I{khd nang thép), I(it thdp)} 1a mdt phan hoach cua fr(:hap), ta suy ra J{rdt thdp)
= [0,0; 4 2], L{khd thdp) = (4,2, 7,7]. Vay, Onin,i{khd thap) = I(khd thap) = (4,2; 7,7].Tuong tu,
ta ¢o: O, l(mf cao) = I{rdt cac) = (32,2; 40].

+ V&i k = 2: Opina(khd thdp) = 1{kha kha thip) U I(kha nangkhd thdp) = (5,25; 6,825,
Omin 2(rdt cao) = I(kha ndng rat cao) w I(kha rat cao) = (34,15; 37.66].

P&i véi gid tri sb va gié tri khoang, ta c6:

Ouini25) = [25; 25]; Omini(5,5) = [5,5; 5,5]; Ominx(khoaing 26) = [25; 27], V1 <k<k’.

-Dbi v61 thuge tinh Luong, tacé: G = {thdp, cao}, H= {it, kha nang} va H = {khq, rat}.

Cac tham sb6 mé&: finfthdp) = 0,25; fm(cao) = 0,75; 1(rét) = 0,3; u(khd) = 0,3 u(kha ndng) =
0,25; u(if) = 0,15; edom(Luong) = [2; 30].

+ Vot k= 1,tacdOny, l(f‘ﬂ’f cao) = I(rdt cao) = (23,7, 301, Onin.(kha nang cao) = I{kha
ndng cao) = (12, 15 17,4]; Ogin1(khc rhap) I(khd thap) = (4,1; 6,2).

+ Véi k=2, ta c6:0n,a2(rdt cao) = I{(kha ning rdt cao) VI khd rét cao) = (24,645;
28,11], Oninalkha ndng cao) = I{(kha ndng kha ning cao) WI(khd kha nang cao) = (12,9375;
15,825), Omin2(khd thdp) =I(khd khd thapyoI(kha néngkhd thdp) = (4,73 ; 5,885].

Ta thay lép “NhanVien” thda phu thudc ham mo: BoPhan Congviec, KinhNghiem~> ;Luong
Vi,

- BoPhan va CongViec 1a hai thudc tinh 13, nén cac dbi tugng cua 16p hodc la I:‘}ﬁng nhau
th:eu moi mr:'rc hodc 1a khac nhau v&1 moi mire trén hai thudc tinh nay. Do dé, ta chi can xét cac
doi tugng bang nhau trén hai thudc tinh 5 nay:

- Xét d6i tuong thir nhat (oid)) va tht tu (oidy), ta cb&: oid)(KinkNghiem) =
oidsy(KinhNghiem) vi 3S,(cao)= I,((rcfr kha nang cao)o L{(it kha cao) = (24,14; 25,7] v (25,7,
27,325] = (24,14; 27325] : Ogninioidi(KinhNghiem)) = [25; 25] <3dSi{cao) va
Onini{0idy(KinhNghiem)) = [25; 27] <35/(cao). Ta lai co: oid|(Luong) = oids(Luong) vi
3S,(kha néng cao) = I{(kha ndng kha ndng cao)u I{(kha kha ndng cao) = (12,9375; 14,25] v
(14,25; 15,825) = (12,8375; 15,825] : Opima(oidi(Luong)) = [15; 15] ¢ Siy(kha ning cao) va
Omin2(0idy(Luong))=(12,9375; 15,825] ¢ S;(kha niang cao).

- Xét d6i tuong thir hai (oid;) va tht nam (oids), ta cé: oidy(KinhNghiem) =,
oids(KinkNghiem) vi 3S,(khd thdp) = IA(khd khd thap)o I{(kha ndngkhd thap) = (5,25; 6,825] :
Onmin2(0idy(KinhNghiem)) = (5,25; 6,825]c Sy(kha rha”:z)) va Onina(0idy(KinhNghiem)) = [5,5, 5,5]
C Sy(khd thdp). Ta lai co: oidy(Luong) = oids(Luong) vi 3Sy(khd thdp) = I{(khd khd thip)u
I(tkha ndngkha rh.ffp) = (4,73; 5,885]: Opino(0idx{Luong)) = (4,73; 5,885]c Si(khd thcfp) va
Onin2(01ds(Luong))= [S; 5] < Sy(khd thdp).

Ménh dé 4.1. Cho 16p d6i tugng m& C voi tap thude tinh U, va X, Y, Z ¢ U. Ta ¢é céc ludt suy
dién trén cac phu thudc ham mé:

- Luat phan xa: Néu X 2 Y thi X~>, Y

_ Luat gia ting: Néu X~> Y thi XZ->, YZ

- Luat béc cdu: Néu X~>, Y va Y~>Z thi X~> Z

_ Ludt tua bic cau: Néu X~>y Y va Y>3 Z thi X~>pina ) Z
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Céc luat suy dién trén 14 ding dén.
Chirng minh:

- Luit phan xa: Vi X 2 Y, nén véi hai dbi tuong bit ki 0;, 03 ciha 16p C, néu 01(X) = 0x(X)
thi 0i(Y) =x 0x(Y). Viy theo dinh nghia phu thudéc ham mo ta ¢co X->, Y.

- Luat gia ting: Theo gia thiét C thoa phu thude ham m& X~>¢ Y, nén ta ¢6 0,(X) = 0 X)
thi 01(Y) = oY), v&i moi 0,, 0,€ C (1). Mac khac, ta lai ¢6 0((XZ) = 0:(XZ) nén 0,(X) =5
0 X) va 0i(Z) = 0{Z) (2). T (DN&(2)ta cd 0)(YZ) = 0x)(YZ). Vay XZ~>, Y Z.

- Ludt bat cau: Tir X~>, Y ta ¢ néu 0,(X) = 0x(X) thi /() = 0x(Y). Vi tir Y~> Z ta lai
c6 néu 01(Y) = 0x(Y) thi 0,(Z) = 0x(Z). Do d6, néu 01(X) = 0x(X) thi 0)(Z) = 0x(Z), vy X~>,
yi

- Lujt tua bic cau:

+ Theo gia thiét ta 6 X~>y; Y : 0(X) = 02(X) thi 0,(Y) =y 05(Y), va X->4, Y : 0(Y) =
02(Y) thi 0)(Z) =12 0:(Z) (1).
+ Xét tI'l.'l'i"JTlg h(Tp k,r:"kg: Ilé’l.l D|(X) | UI(X) = U[(X) =12 UE(X), va ﬂ](Y) =K1 DE(Y) =

01(Y) =iz 0,(Y) (theo hé qua 3.1) (2). T (1) va (2) ta duoc: 0/(X) = 0:(X) = 04(Z) = 0:(7)
(3).

+ X¢ét truomg hop k;<ky: ciing theo hé qua 3.1 néu o,(Y) = 0x(Y) = 0)(Y) = 0s(Y) va
01(Z} =iz 0(Z) => 0i(Z) = 02(Z) (4). Tir (1) va (4) ta duge: 0i(X) = 02AX) = 0,(Z) = 0x(Z)
(5) T (3) va (5) D](X) “mintkl, k2) UE(X) — ﬂ](Z) = munfkl. k2) ﬂz(Z). Vﬁy I'Iél.l X-'}k] Y va Y-'}kg Z
thi X~>minx1, k2) Z.

4.2. Phu thugc ham m¢ véi lwgng tir ngon ngir

Viéc s dung cac lugng tir ngdn ngir nhyu mér vai, hau hét, ... vao trong phu thudc ham mo
lam cho }'iéc md ta cac phu thudc dir liéu dugc mém déo va gﬁn vai thue té hon, chﬁng han nhu:
* Hdu hércac nhan vién trong cling mét b phén c6 cong viée va kinh nghiém giéng nhau thi ¢é mirc
lwong xp xi nhau”.Zadel chia lugng tir ngdn ngit thanh hai loai dé la: lrong tir tuyét doi va
hrong tir ti lé.qui (2 1a luong tir trong phu thude ham mé, O 1a tip ddi turong ban dau cia lop C,
IOl = m 14 s6 d6i tugng cia tap O, mién tri De= [0..m]. Ching ta c6 thé chia lirgmg 1 O thanh
hai truong hop: |

L. Tridng hop Q la leong tir tuyér doi: Ki hiéu (|Q|| 14 sé luong xac dinh cia luong tir O,
) A, A
néu ¢ don digu ting: Ta xdy dung mét ham fg +De {0’1} Vxe€ Dc’ff? (x)=1 né

xi‘gvﬁ 7 (x)=0
fo 1D — {01}

2, Trieong hop Q la lieomg e ti 16

sao cho u

néu nguoc laiNéu O don didu giam: Ta xdy dung mét ham
Vxe Dg, £, (x) =1 "y x 2|0l vi fo (x)=0

sao cho el

neéu ngugce lai.

Vi D= [0, m] Ja lién tuc nén sir dung sir dung phép bién dbi tuyén tinh chuyén vé khoang
[011]: K}}l dﬂr ta x3y dErng 'har khoang m¢ cua hai khai niém nguyén thiy nké va Idn, ki hiéu la
[{(nho) va I(lon) van d6 dai tuong ing 4 fn(nhd) va Jm(lom) sao cho chiing tao thanh mét phén

hoach cia [0, 1]. Tiép dé_n, ta di xay dung cic 16p trong duong S(1), S(Ién), S(W), S(nhé), S(0).
T do, ta ¢4 thé khang dinh ring tong sb dbi tuong ctia 16p C thoa diéu kién mé véi hugng tir O
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Phu thude dir liéu trong mé hinh co & dir liéu huéng ddi tuong mer st dung dai s6 gia té

néu téng sb débi tuong thudc vé mot trong cac khoang-S(7) xm, S(Ién) xm, S(#) xm, S(nhd) X m
hoac S(0) xm.

Pinh nghia 4.2. Cho 15p ddi tuong me C voi tap thude tinh U, va X, Y U. Ta goi Oy, 14 tap
cac doi tugng cua lop C thoa mén tdp X va Y vai mirc & va duoc xic dinh nhu sau:0y,, =
{0 €t (F)#1, 0 Xk =0(X) A 0i(Y)=i 0,(Y)) v (V1 0i(X)i20{(X)) };0kmong 12 tap céc d6i tuong
cua lop C thoa min thp X nhung khong thoa man tdp Y vai mirc k& va duge xac dinh: Oupony =
{oeC: Elj;ﬁi, 0 X ZDJ'(X) AO(Y)# DJ(Y) 3.

Dinh nghia 4.3.Cho 16p d6i tugng m& C voi tap thudce tinh U, va X, Yg U. Ta ndi 1ép C thoa
min phu thugc ham md X xéc dinh Y v&i mire & va lugng tir ngbn ngit O, ki hiéu X ~>,Y, néu :

(; (|| O.'haa H) =1

o (1 0y I =1

1. O 14 lugng tir tuyét d6i don diéu ting thi

2. O la lugng tir tuyét ddi don diéu giam thi
3. O la luong tir “mgt it” thi [|Opedl/m € S(O)
4, O la luong tu “khoang mot mra’” thi ||Opedl/m € S(W)
5. O 1a lugng tir “hdu hét” thi ||Opell/m € S(J)

6. O la lugng tir “vdi moi” thi ||Oped|//m =1

Thudt toan 4.2, Kiém tra 16p C ¢6 thoa min phu thude ham m& X ~>,,Y khong?

Vao: Lop C cung voi tdp thude tinh X, Y, tdp cac doi tugng {o;, 1 =1, ...,m}, mic k va luong tir

Q
Ra: True néu Cthda X ~>0Y , nguoc lai False

Phwong phap:
1. Xay dung cac Dai 56 gia tir cho cac thudc tinh md ¢o trong hai tip thude tinh X va Y.
2. Xay dung lan can t1 thidu mire k cta cac gia tri cac d6i tuong trén X va Y.
3. Opea = 0.

4. Duyét lan luge tirmg d8i tugng cia lép C dé tim ra doi tugng thoéa min tap X nhung khong
théa min tdp Y v&i muc 4

For (v&i mdi dbi tuong 0, C, i=1,...m-1)
If (ton tai j#i: (0i(X) = 0;(X)) va (oY) # oY)} )
Omoa= Othoa'0; ;
5. result = False;

6. if (O Id heomg tir tuyét do0)
s it U0 D=1 191 O 1) =1
8. if (O la lwong tir ti 1)

9. Xay dung cac khoang S(/), S(lon), S(W), S(rho), S(0)
10. Case Q of

) then result = True;
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11."mét it " if ||Opootlfm € §(0) then result = True,
12. "khoang mot mura’ : if || Opedll/m € S(W) then result = True;
13. “hau hét” : if ||Opodl/m € S(7) then result = True,

14, “vgi moi” : if [|Opeg||fm = 1 then result = True; 0
15. Return result; i
Thut todn 4.2 ludn dimg vi s6 thude tinh (n) va sb dbi trong (m) cita I6p C hiu han va do ¢,
phirc tap cia thuit toan 1a O(m’*n)
Vi dy 4.2.Ta xét mdt 16p “NhanVien” c6 cau triic nhu vi du 4.1 va cac ddi twgng nhir trong Bang :
2. .
fr
Bang 2. Lop *“NhanVien™. i
: TenNV BoPhan CongViec KinhNghiem Luong
Qid
ThueTN 1
oid, Binh Ki thuit Ki sur 25 15
oid; 0,36 | , , .
oid,  Lan Ké toan K& toan vién khé thip kha thip 0 :‘| ;
oid, Minh i thuat Quan It rit cao rit cao qli
: cao Gl !
oids L - - -~ . . b
_ Tuan KT thuit Ki sur khoang 26 kha nang cao il
oids thép T
odr yan Kétodn K& toan vién 5,5 S 0 |
oids i Kithugt  Quan Ii 35 khoéng 26 it |
0idg thap i
Nhin Ké toan Ké todn vién khoang 10 khoang 8 0 3
bé K1 thuat K1 s 8 10
0,05 g
Suong Ké toan Ké todn vién 10 7 0
Ic:

Xet rang bugc ¢6 sir dung lugng tir: “Hau hét cac nhan vién trong cing mdt bd phén co
cong viéc va kinh nghiém giong nhau thi c¢é lwong gan bing nhau”. Rang budc trén tuong ung
voi phu thudc ham m& BoPhan, CongViec, KinhNghiem ~> 2 #4u hér Luong. Ta s€ sir dung thuat i

toan 4.2 dé kiém tra 16p C c6 thda phu thugc ham mo véi lugng tir ngdn ngit trén hay khong,
Dua vao vi du 4.1, ta ¢6 cac két qua tinh toan:

- Doi véithude tinh KinhNghiem: \
mmk(nid,(Krnhnghsem)) Omnid 25F[25; 25], VI <k < k Omm Soidx(KinhNghiem)) =
Ouin2(khd thdp) = (5,25; 6 ,825]; Onip2(0ids(KinANghiem)) = mm Srdt cao) = (34,15; 37,66]; i
Ouin k(01ds(Kinhnghiem)) = Ommk(khnang 26) = [25; 27], V1 Sk< k'3 Oini(0ids(KinhNghiem)) = }'% ‘
Ommk(S 5) = [5,5; 55), V1 <k<k 0. g(mdﬁ(Kthgh:em)) = Omnglcao) = (24,14; 27,325]; I
Opinx{0ids(KinhNghiem)) = mch(S) [8; 8], V1 <k<k'; Oy k(mdg(Kthghlem)) = Omnx(khoang d

10)=19; 11], V] <k<k™ ; Onix(0idy(KinhNghiem)) = Onina(10)=[10; 10], ¥1 < k<k'
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Phu thudce dir liu trong mé hinh co sé& dir liéu hwéng d6i tuong md sty dung dai s6 gia

-P6i véi thude tinh Luong:

Opmink(0idi(Luong)) = Opini(15) = [15;15), V1 € k < k', Opina(0ida(Luong)) = Opina(khd
thip) =(4,73; 5 ,885); Omin2(01ds(Luong)) = Om.nz(m! caa)—(24 645; 28,11]; Oyina(0ids(Luong))
= Omin2(kha ndng cao) = (12,9375; 15,825); Onn(0ids(Luong)) = Onini(5) = [5; 5), VI €k<k;
Oumini(0ide(Luong)) = Omps(khoang 26) = [25; 27], V1 <k<k’; Opin k(0id-(Luong)) = Omini(10) =
[10; 10], V1 < k < k; Omini(0ids(Luong)) = Ommi(khoang 8) = [7; 9], VI < k < k;
Omin ].;(Gidg(LHGf?g)) = Oumin L(?) = [? ?] Avd| {k{k-

Theo bude 3 va 4 trong thuat toan 4.2, ta xay dung dugc tap Owmea= { 01d;, 01d;, 0ids, oid,,
0ids, oidg, oidg}. Vi “hdu hér’ 1A Iumlg tir twong d6i nén ta di xay dung khoang m¢ S(/). Chon
fmtlon) = 0,6; fm(nho) = 0,4; ufrdt) = 0.4; u(hom) = 0,15; u(kha néng) = 0,25; u(iry = 0,2. Ta cé
fmfrat Ién) = 0,4 x 0,6 = 0,24; do d6 S(1)=(0,76; 1]. Ta lai ¢ {|Opel/m = 7/9 = 0,777 € 8(1),
vay theo dinh nghia 16p did cho thoa phy thudc ham méd BoPhan Congviec,KinhNghiem ~>
2 Hau JuffL uong.

4.3. Cac dang phu thude ham md vi cic dang chuan lép doi twong mor

Muc dich chinh cua viéc xiy dung mdt mé hinh dif liéu 12 tao ra mét dang biéu dién chinh
xac cua dir liéu, cac moi lién két cac dir lidu va céc rang bude. Dé dat duge muc tiéu nay, ching
ta phai xac dinh mét tip hop cac quan hé¢ thich hgp. Mét cach tlep cin dé cé thé xac dinh cac
quan hé nay duoc goi la chuan héa. Chuén héa gidp cho nguwol thiét ké co s& dir liéu kiém tra cac
quan hé di dugc chuan hoa hay chua dé tranh xay ra cac bit thudng khi cép nhat. Trudce hét,
chiing ta tim hiéu mét s6 khai nidm vé k-khoéa, phu thude ham mer ddy du, phu thude ham md bd
phéan va phu thudc ham mé bac caudé 1am co s& xay dumg cac dang chuin 3bi firong mé.

4.3.1. Cac dang phu thugc ham mo

Pinh nghia 4.4.Cho 16p déi tuong m& C véi tap thude tinh U, X, Y U, AeU, vdi mdi s6
nguyén kva 1 £k <k* Khit do:

1.A phu thudéc ham mo ddy da vao X theo muc k, ki hiéu X~> A, néu X ~>A va khong
tdn tai YcX dé cho Y~>,A.

2. A phu thugc ham md bé phan vao X theo mure £, ki hidu X~>p A, néu X ~>, A va ton tai
Y X dé cho Y~>(A.

3.A phu thudc ham md bic cdu vao X theo mire k, ki hiéu X~>y7 A, néu ton tai YC U dé
cho X~>Y, Y!->.X, Y~>A, Ag XY.

Vi du 4.3.Ta xét mét 16p “SinkVien” bao gdm cic thude tinh {MaSV, Hoten, MaLop, TenLop,
Monhoc, Diem} va tdp phu thuéc ham m¢ F = { MaSV~>, Hoten, MaLop; MaLop~>, TenLop;
MaSV, Monhoc~>; Diem}.

Ta c6 MaSV, Monhoc~>, Diem la& mét phu thudéc ham md dﬁy du theo mirc 1 vi Diem
khéng phu thudéc ham mé& vae MaSV va ciing khéng phu thudc ham mé& vao Monhoc.Ta ¢6
MaSV, MaLop~>, TenLop 1a mdt phu thuéc ham mo b phén theo mirc 1 vi TenLop phu thude
ham mé& vao Malop.Ta ¢6 MaSV-~>; TenLop 12 mft phu thudc ham mé biac cau theo mic | vi
MaSV~>, MaLop; MaLop~> TenLop; TenLopg { MaSV, MaLop}.
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Trong mé hinh CSDL HDT, mbi déi twgng ¢6 mot sy ton .tai d@r_.: lap vai 'giﬁ rt cia n@
théng qua dinh danh déi tugng va cde dinh danh nay 1a 4n d6i vo1 nguai ding. Diéu nay co thé
dan dén trudmg hop ton tai cac dbi tugng bang nhau trén moi gia tri cua céc thuge tinh, day Ia
mot dang dur thira dir ligu trong CSDL HPT. Dé khﬁc’phl_ic van dé nay, khi thiét ké CSiDL HDT,
nguai ta thudmg sir dung mot tap cac thude tinh ca do6i tuong ma gid tri cia néd dung dé xic dinh
duy nhit mét doi tugng trong 16p Vai khai niém phy thuge ham mo theo mirc &, khai niém khéa
ctia 16p mér c6 thé duge phét biéu nhu sau:

Pinh nghia 4.5.Cho 16p d6i trong m& C véi tap thuge tinh U, va Kc U. K dugce goi la k-khsa
cia 16p d6i trgng mé C néu théa min ddng thoi hai didu kién sau day:

I.K~> U
2. Khéng ton tai K’cK sao cho K* ~>, U

Thude tinh A duoc goi 13 thude tinh k-k#da cha C néu A thugc mét k-khda nao 36 clia
Cnguge lai, A duge goi la thude tinh khong k-kkda cia C.

Vi du 4.4.Xét lop “SinhVier” nhur vi du 4.3 |, ta cO(MaSV ,Monhoc)ia mét I-khéa vi
MaSV,Monhoc~>U; con MaSV!->,U va Monhoc!~>,U.

4.3.2. Cde dang chudn Iop doi tupng meér

Dinh nghia 4.6. Cho 16p mé& C v6i tép thude tinh U. Khi d6:

[. Lop m& C duge goi 1a & dang chudn mé& 1 mire &, ki hidu 41 FONF néu v&i moi thude
tinh Ae U, thi A hoac 1a thudc tinh khong ¢6 kiéu b nhin gia tri tip hodc A chi chira cac thudc
tinh khong c6 kiéu bg nhén gia trj tap.

2. Lép m¢ Cduge goi la & dang chudn mé 2 mirc k, ki hi¢u £-2FONF néu C & dang chuin
#-1FONF va moi thudc tinh khéng k-khoa déu phu thudc m& day du mic & vao moi k-khoa.

3. Lép m& Cdwoc goi 14 & dang chudn md 3 mite k, ki hiéuk-3FONF néu C & dang chudn &
IFONF va khoéng ton tai thudc tinh khong k-khéa phu thude md bic cdu mire & vao k-khoa.

Vi du 4.5.Ta xét mdt 16p “SinhVien” & dang chudn /-1FONF bao gdm cic thude tinh
U={MaSV, Hoten, MaLop, TenLop, Monhoc, Diem} va tip phy thudc him m& F={MaSV->,
Hoten, MaLop ; MaLop~>| TenLop; MaSV, Monhoc~>; Diem}.

Tap thudc tinh (MaSV, Monhoc) 13 mét [/-khdéa cia Iop vi MaSV Monhoc~>U va
MaSV!->U; Monhoc!~>,U. Ta thdy 16p trén khéng & dang chuan /-2FONF vi Hoten, TenLop
phu thudc ham mo bd phén vao vao k-khéa (MaSV, Monhoc). Pay chinh la nguyén nhan cua
cac di thutng ve dit ligu trong 16p. Ta c6 thé cdu tric lai I6p “SinkVien” trén thanh hai Iop 13 “SV-
Lop” va “SV-Diem” & dang chuan 7-2FONF nhur sau-

- Lop “SV-Lop™ gdm céac thude tinh {MaSV, Hoten, MaLop, TenLop} va tip phu thude
ham m¢ Fy={ MaSV~>, Hoten, Mal.op ; Malop~>, TenLop}.

~ Lop “SV-Diem” gbm cac thudc tinh {MaSV ,Monhoc,Diem} va tap phu thuéc ham mo
F={ MaSV, Monhoc ~>Diem}.
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Phu thude dix liéu trong mé hinh co s& dir lidu hudng déi tuong mo st dung dai s6 gia t

Lop “SV-Lop™ nhu vi du trén dd & dang chuan /-2FONF nhung khéng phai 12 hét nhimg di
thuong, do ton tai phu thuge ham bic cau mé MaSV->7 Tenlop. Con I6p “SV-Diem” nhur trén
thude dang chuan 2-3FONF.

5. KET LUAN

Trén co s0¢ md hinh CSDL HDT mo theo cach tiép can DSGT di xay dung, ching toi
danghién clru va xdy dung mdt s6 dang phu thude dir 1iéu trén mé hinh nay. Bai bao da dé xuat
phu thugc ham mo trong lop d6i twong mo, cac hé luat suy dién trén céc phu thudc ham md va
chimg minh tinh ding dan cua chiing. Bén canh d6, mot sé dang phu thudc ham mo khac cing
duoc dé cap 1am co s& cho viée xay dung céc dang chuan cua m6 hinh CSDL HDT m¢. Van dé
lrong tr ngdn ngir ¢iing duge ching t6i dé cap theo cach tlep can riéng va dua vao trong phu
thudce ham mo, Iam cho phu thude ham dugc mém déo va gan giii voi thuce té. Mot sé dang phu
thude dir liéu dac biét trong 1op d6i tugng md s& dugc chiing t6i nghién ciru trong nhimg bai bao sau.
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ABSTRACT

DATA DEPENDENCIES IN FUZZY OBJECT ORIENTED DATABASES MODEL
BASED ON HEDGE ALGEBRA

Nguyen Cong Hao" ", Truong Thi My Le?

'Hue University Information Technology Center, 2 Le Loi, Hue City
¢ Quang Trung University, 130 Tran Hung Dao, Quy Nhon City

] r r
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The single most important concept in database schemas design is that of a functional
dependency. A functional dependency describes the relationship among attributes and is one of
the key concepts used in the normalization. On the basic of fuzzy object-oriented databases
model with hedge algebra has been proposed, in this paper, we introduce the study of the form
of data dependencies, including fuzzy functional dependency in object class, fully fuzzy
functional dependency, partial fuzzy functional dependency, transitive fuzzy functional
dependency and fuzzy functional dependency with quantifier in natural lan guages. Based on the

concepts of fuzzy functional dependencies, the paper also propose the normal form of fuzzy
object-class in the model.

Keywords: fuzzy object-oriented databases, hedge algebra, fuzzy functional dependency,
normal form of fuzzy object-class.
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