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TOM TAT

Khai niém quan tong nHit trong viéc thiét ké cac troc dd co s dit liéu do la phu thusc
ham. Pl thusc ham mé4 méi lién hé giita cac thac tinh va la mt trong cac khai gim chinh
dugc ar dung trong qué trinh chm hoa. Trén ¢ s5 md hinh o s5 hudng dbi tuong md theo
cach tép cin dai sb gia tir duoc tac gi dé xuét, trong bai bao nay, chang ta@ sinh bay nghién
ctru V@ cac dng phi thudc dit liéu, bao §m phu thupc ham nd trong bip ddi tuong, phu thude
ham b day du, phy thudc ham nd bd phan, phu thusc ham nd bic ciu va phr thude ham nd
v6i luong tr ngdn ng. Dua trén cac khai am phu thusc ham nd, bai béo @ng dé xuit cac
dang chuin déi tuong md cua I5p trong md hinh.

Tir khba: co sv di ligu huéng déi tugng my, dai s6 gia tr, phu thupc ham nd, cac dng chin
[6p doi tuong mo.

1.PAT VAN PE

Phu thuge dir lidu la rén tang i thuyét dé xacdinh cac dng chuin cia hrgc d6 co s dir
ligu (CSDL), nim han cté dén mic thap nhit sy du thira di liéu, nguyén nhan chinh phé v
tinh toan ¢n di liéu trong cac & théng CSDL. Khi ng nghia aia CSDLdugc mo rong, nhr
cho phépu trit cac thdng tin khéng db chin, khéngday da (goi la théng tin na), thi ndi
ngHa dia cac ph thuyc di liéu ding thaydoi, nghia la pki mo rong cac dng phi thuoe dir
lidu. DA c6 nhéu cong trinh ap trung nghién @u mo rong cac dng phu thude di liéu, dic biét
la trong md hinh CSDL m[1, 2, 3,4, 5] va CSDLuvng déi teong (HDT) mo [6, 7].

Mot 6 md hinh CSDL DT mod co ban ¢4 dugc nghién é¢u chi yéu dya vao li thugt tap
mo [8], Ii thuyét kha niang, quan B tuong tr, dai s6 gia tr (BGST),..Dbi v6i cac md hinhia
nghién du,cac tac gi xem cac gia trmo 1a tip my (nhu tré, cag, ....), khi béu dién vadéi sanh
cac gia tr mo nay phii xay deng cac ham thic va hoan toan phthuac vao y kén chuyén gia.
Hon nita, khi én chuyén ddi gia tri mo nay thanh gia tnd, phii sir dung pheong phap kir mo,
tuy nhién, ni phuong phap kir md 8 cho ndt két qua khac nhau nénad dén sai .

D6i v6i mo hinh CSDL DT mo dugc xay drng sr dungbSGT la ndt huong tiép can
mai, gitp xir li théng tin n mot cach hiu qu, don gian, trec quan va khdéngao phrong phép
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khir mo. Véi cach tép cin nay, nét md hinh néi cia CSDL HDT mo d dugc xay drng, trong
d6 ngt nghia ngén ng duoc luong héa Bng cac anh xdinh lrong aia DSGT. Khido, gia ti
ngdn ndk & dr liéu, khdng phi 1a nhan éa cac 4p mo biéu dién ngr ngha aia cac gia irngdn
ngir, vauu diém oo ban cia né cho phégdanh gia ng ngha aia théng tin n ciing nhr dir ligu
kinh dién mot cach tldng nhit. Dya trén mo hinh theo caclepi cin DSGT, ching toié xuat
mot sb dang phu thude dir liéu mo, cac dng chiin trong bp ddi tuongmd va cac ¥n dé lién
quan.

2. MQT SO KIEN THUC CO SO
2.1.Dai sb gia tir

DSGT la mét trong nhitng cach tiép can de phat hi¢n chu trac dai sb cia mén gi tri cua
cac bén ngon ng. Theo quan diém dai s6,mdi mién gia tri cua blen ngon ngir X ¢o thé duoc
hiéu nhr 1a mbt dai s6 AX = (X, G, Hxs), trongdo Dom(X) = X la mién cAc gia trngébn nd caa
bién ngén ng X dugc sinh ra tir tap cac phan tir sinh G {c, c'} béi su tac dong cua céc gia tir
trongH=H /7 H";W |& phin tr trung hoas 1a mdt mdi quan I thir ty ¢é ngr ngha trén X, n6
dugc cim sinh fr y nghiadinh tinh tr nhién @a tir ng. Cu trac thir ty cam sinh tryc tiép nhu
véy chinh 1a diém khac blet s0 vdi céac cach tiép can khac.Khi thém mot s6 phan tir dic biét, thi
DSGT tré thanh mot dai sé triru twong X=(X, G, HZ,®,<), trongdd =, & 1a cic toan tir 1y gisi
han cia tip cac phan tir dugc sinh ra khi chiu tic dong lién tiép cta cac gia tir trong H. Mt cach
khac, néu ky hiéu H(X)={h,.. f‘bxlhl hWLH} thi @x=infimumH(x) va Zx=supremumH(x). Nhu
vy, DPSGT X dugc xdy dung trén nén cia mét DSGT AX = (X, G, Hs), ¢ ddy X = H(G), bang
cach bo sung hai toan tirY, ®. Khi d6 X = XOLim(G) véi Lim(G) 14 tap cac phan tir gii han:
v&i moi xLim(G), ton tai ulOX sao cho x =Pu hodc x = Zu. Cac phén tir gi¢i han nay dugc bo
sung vao DSGT X dé 1am cho cac phép tinh méi c6 nghia va vi vay X = (X, G, HZ, ®, <) duoc
goi 1a DSGT ddy di. Cac hamdinh luong ngra nghia (), hamdé do tinh n (fm), ham du
(Sgn) va cac tinh éhcaaDBSGT co ti tham khio trong cac tai dulién quan [9].

2.2.D6 twong tu muc k

Khi dinh nghia l1an @n mic k ching ta mong ndn cac gia trdai dién nhr vay phai la
diém trong @a lan @n mic k. Vi vay tadinh nghia do tuong tr mic k nhr sau: Ching ta luén
lubn gh thiét rang mbi tap H va H' chaa it nhit 2 gia tr . Xét X, la tp tat ca cac plan tir do dai
k. Dua trén cac khimg my mirc k va cac khéng ny mic k + 1 ching ta méat khéng hinh thrc
viéc xay drng mdt phan hach aia mién [0;1] nhr sau:\6i k = 1, cac khang my mirc 1 gom I(c
) va I(c). Cac khang my mirc 2 trén khang I(c) 1a I(h,c) = I(hp1C) = ... = I(hC) = I(hyC) =
UA(C) = I(h4C) = I(nC) = ...= I(hg+iC) = I(n(C). Khi d0, ta xay @ng phan hach v d6 trong
tw mic 1 gom cac bp twong duong sau: ) = 1(h,c),S(C) = I(C)\[I(h.¢)T I(h,c)]; S(W) = Ith
«€) O I(h,oc"); twong tr ta ¢d S(€) = I(c\[ I(h..c")T I(h,ch)] va S@) = I(h,c?).

Tuong ty, V6i k= 2, ta c6 th xay drng phan hach cac 6p twong tr mirc 2. ching han trén
khoang my muac 2, Ihic’) = (ua(Phic?), ua(Xhich)] véi hai khaing mb ké 1a 1(h.1c") va I(hi..cY)
chdng ta & cé cac ép trong duong cang sau: Sgc’) = I(hicH)\[ I(hhic)D I(hghic?)], S(thc )

= I(hghi1c)O I(hghic’) va SEhc ) = I(hohiicH)O I(hohic®), i | sao cho-g<i<p va 1# 0. Bing
cach trong tr nhu vay ta co tlt xay drng cac phan hmh cac ép trong tr mirc k bat Ki. Tuy
nhién, trong thic & tng ding ching ta c6 thgisi han cac giat tacdong lién tép l1én cac phn
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tir nguyén thiy ¢ va ¢ la mjt sb nguyénk’ naodé. Cac gia trkinh dién va cac gia trmo goi 1a
cbdo twong tr mirc k néu cac gié trdai dién cia ching cungam trong ndt |6p trong tr mirc k.

Vi du 2.1.Ta xét lrgc @b quan & U = { MASO, TENCN, SONLV, THUNHAR 6i y nghia: Ma
s6 cong nhan NIASQ, Tén céng nhanTENCN la 2 thgc tinh kinhdién, S ngay lam wc
trong thang $ONLVY, Thu nfip (THUNHAB) 1a 2 thigc tinh mb. Trongdd Dsonwy= [0; 30] va
Druunnap = [O 100].LDsonivVa LDryunnap €6 cung dp cac xau gﬁng nhau i tap cac phn tr
sinh 14 {0, thdp, W, cag, 1} va tap cac giaw la {it, khi ning, hon, rat}. Mic du cac théc tinh
ngon ngr dang xét co cundip cac xau, niing ngr nghiadinh legng aia ching khac nhau.

Déi véi thuge tinh SONLV fm(cao) = 0,35;fm(thdp) = 0,65; khd nang) = 0,25; 4(it) =
0,20; i(hon) = 0,15 vau(rat) = 0,40. Ta phan heh doan [0; 30] thanh 5 khing trong tr mic
1 la:fm(r4t cag x 30 = 0,35x 0,35x 30 = 3,675. ¥y (1) x 30 = (26,325; 30];

(fm(kha nang cag + fm(hon cag) x 30 = (0,25 0,35 + 0,15« 0,35)x 30 = 4,2 vaS(cao
x 30 = (22,125; 26,325]frt\(it thap) + fm(it cag) x 30 = (0,25 0,65 + 0,25< 0,35)x 30 = 7,5
va (W) x 30 = (14,625; 22,125]fr(khi nang thip) + fm(hon thip)) x 30 = (0,25x 0,65 + 0,15
x 0,65)x 30 = 7,8 vaS(thdp) x 30 = (6,825; 14,625F(0) x 30 = [0; 6,825].

Déi véi thugc tinhTHUNHAP. fm(cao) = 0,6;fm(thdp) = 0,4; (khd nang) = 0,15; /(it) =
0,25; 1(hon) = 0,25 v(rat) = 0,35. Ta phan haoh doan [0; 100] thanh 5 khimg trong ty mic
1 1a: fm(rdt cad x 100 = 0,35« 0,6x 100 = 21. Ay 1) x 100 = (79; 100];

(fm(kha nang cag + fm(hon cag) x 100 = (0,25« 0,6 + 0,15x 0,6) x 100 = 24 vi&S(cag) x
100 = (55; 79]; fm(it thap) + fm(it cag) x 100 = (0,25x 0,6 + 0,25x 0,4)x 100 = 25 vaW) x
100 = (30; 55]; fim(khd ning thip) + fm(hon thap)) x 100 = (0,25< 0,4 + 0,15< 0,4)x 100 = 16
va S(thap) x 100 = (14; 30]§(0) x 100 = [0; 14].

3. CO SO DU LI EU HUONG POI TUQNG MO SU DUNG PAISOGIATU
3.1.Péi twong mor

Céc thyc thé trong thé gidi thue hay cac khai niém triru twong thuong 1a cac dbi tugng phuc
tap. Cacddi tugng nay chira mbt tip nhit dinh cac théng tin&dbi tuong va cac hanh vig trén
cac thdng tint6. Thong tin ¢ déi twong duoc goi 1a thwe tinhddi tugng vaduoc xacdinh boi
gia ti cu thé, gia ti nay co th & gia ti rd (gia ti chinh xac) hac vi mot Ii do ndodé ma ta
khéng xaadinh duoc gia ti chinh xac ¢a né. Vi di, gia tithudc tinh “tudi” cua mdt ddi tugng
dugc cho la khaing 187, haic ¢6 tie 1a mot gia ti ngdn ng “rat tré”, day la nhing théng tin
thdng tin my. V& mat hinh thirc, mot déi twong ¢ it nlat mot thuse tinh cho phép rim gia ti
mo 1a ddi tuong m.

3.2. Lép mor

Cacddi tuong co cac théc tinh gbng nhaudugc dua vao cacdp duoc 1 chic thanh &
thong phan ép. Vé mit i thuyét, mot 1op co the dugc xem xétw hai quandiém khac nhau: (a)
lé6p mo rong, duoc dinh nghia kv danh sach caddi tuong aia né, va (b)dp khai ném, duoc
xacdinh i mot tap cac thde tinh va cac gia itchip nhin dugc cia nd. Ngoai ra, Bt 16p con
dugc xacdinh tir 16p cha ting cach tira K trong CSDL HDT c6 tt duoc xem nix 1a tnrong hop
dac biét (b) o trén.
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Vi vdy, mot 16p duoc xem la nd vi mot sb Ii do sauThi nhdt, mot sb ddi tuong aia Mot
l¢p dwoc xacdinh cé e 1& my,nhiing di twong nay théc Vé 16p v6i do thudc nhit dinh. The
hai, khi mot 16p duoc dinh nghia, mén tri cia nmbt thudc tinh naodé cé the [a my va nhr vay
mot 16p mo duoc hinh thanh. Vid, mot 16p Hinh anh1a mo vi mién gia ti thudc tinhnam caa
né gr dung yéu to thoi gian 1a ndt tap hop cac gi& trmo nhu 1au, rat 1au va khaing 50 mm.
Thei ba, mot 16p conduoc ké thira mdt haic nhiéu 1op cha, trongi6 cé it nlt mot 16p chala &p
mo, thi I6p con nay @ng la bp my.Trong CSDL HDT mo, cac bp 1a my vi mién trj thupe tinh
cua ching cha cac gia irmo. Van dé mot ddi tugng thube v& mot 1op voi mot do thude mic k
(k0Z) naodé xay ra vi bp haic ddi tuong d6 c6 the 1a md. Twong tr nhr vay, mot I6p 1a bp
con a@ia mot I6p khac éng Wi motdo thuoc mirc k ndodo vido la lsp mo . Do \ay, cacdanh gia
cia moiquan k¥ 16p déi twong my vaphan ap thira ké mo 1a ot 16i caia md hinh CSDL BT
mo.

3.3. Quan ¢ I6p ddi twong mor

Trong CSDL HDT mo, bdn tredng hop sauday co tié dugc dingdé phan bét cho cac rdi
quan k& 16p ddi tuong: (a)Ldp rd vadoi tirong rd trudng hop nay gbng nhr trong CSDL HDT,
ngha ladoi tugng thupe hay khong thic lop mot cach clic chin; (b) Lép rd vadsi tuong nv:
|6p duoc xacdinh chinh xac va c6 ranhdgichinh xac, comdi tuong 1a mv vi gid ti thude tinh
cia né co th mo. Trong trong hyp nay, dbi tugng c6 tie & thanh viénga I6p voi do thuoc nao
d6; (c) Lép my vadai twong ré: giong nhr truong hop ¢ (b), cacddi tuong co the thude vé 16p
v6i do thuse mirck. Vi du mot ddi tuong hoc vién cao he va ndt [6p sinh vién t&; (d) Lép mo
vadai twong my: trong trdng hop nay,déi tuong ding thube vé 16p voi do thuscmie k. Cac ndi
quan & lsp dbi tuong trong (b), () va (d) tréday duoc goi la quan & lop déi tugng mo. Trong
thuc t, truong hop (a) co th duoc xem nlr 14 trong hyp dac biét cua mdi quan k¢ 1op doi
tuong rm voi d6 thude aia déi twong vao bp 1a 1. Wi mdi gia tri ngdn ng mox, ching ta &
dinh ngha mot biéu dién khaing cho x. Trong thc €, s gia tr trong cac gia trngdn ndg 1a hiru
han nén &n tai mot sb nguyén dong k' sao cho O<|xk’, OxOX. Vai bat ki xOX, dat j = [x|, i
mdi sd nguyérk cho tirge Vi 1<ks<k’, 1an @n ti thiéu k aia x ki héu 1& Qun(X) duoc dinh ngha
nhu sau: Bu k=j thi Opink(X) = laa(NaX)0 la(hax), réu 1<k < j thi Opink(X) = i(X) va réu j+1<
k < Kthi Quni®) = lea(hay)D Lea(hyy). T d6, ta béu dién di ligu ngdn ng mo theodinh
ngha sau:

Pinh nghia 3.1.Cho xOXOC, mbt biéu dién khaing aia x 1a nét tap IRp(x) cac khang duoc xac
dinh:
IRP(X)= {OminiX)| 1< k< K}

Cach béu dién dr liéu ngdn ng mo nhu trén o tlé sr dung dé biéu dién cac dng dr ligu
khac.Déi vi g|a tr sb, day la lai dit liéu rd, do md caa dr liéu bang 0, khidé mbi gia tri sb a
duoc biéu dién bing [a, a], va Qi k(a) = {[a, aJ}, wi moi 1< k< K vaIRp(a) = {[a, a]}. Con
mdi gia tri khaang adugc biéu dién bing [a€, a+€], voi véi € dugc xem la ban kinhdi tam a.
Vi [a-€,a +€] 1a dit liéu rd nén Qin([a -, a +€]) = {[a - &, a +€]}, vi moi 1< k<K valRp(a
-g, a+g]) ={[a-¢ a+g]}. Khi xco do dai bé lon k thi gia ti v(x) la diém dau mat ga mot
l¢p twong duong I(u) trong R. didu nay dn dén c6 nhiing gid ti trong 1an é@n aia x ki khéng
trong tr mac k. Vi vay, ching ta & xay ding mdt phan hach khac sao cho(x) la diém topo
cua phéan hach wi moi X, |X|< k, nhr sau:
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XétX 1abSGT tugn tinh day du, v6i H' = {hy,..., h} va H ={h,, ..., he}, trongdd p, g
>1.bat Hy la tip céc g|a11 yéu, H, |a tp cac giak manh theo ngt‘a khi tacdong no ¢ lam
thay d6i nghia manh hon & gia tr trongH,, trc 1a cac ap Hyva H, gom: Hy = {h, hj|l<i<
[P/2], 1<j < [a2]}Hz = {h, hy | [p/2] < i< p, [9/2] < ] < q}. Dét Baa(Hn) = {I(h.y)l yHX,
hOH.}, véi n=1,2. Hai khang I(x) va I(y) trong R.1(Hy) duoc goi la lién thdng i nhau rtu
ton tai cac khang thuc R<+1(Hn) lién tiép nhau %p tir 1(x) dén I(y). Quan B nay € phan
P1(H,) thanh céac thanh ph lién théng. Taai c6, Wi mdi yOX,, B.1(H1) dugc phan thanh cac
cum c6 ding {I(hy) Ch; OH.}. Hon nra, do 1f.y) < v (y) < I(hy) haic la I(hy) < 0 (y) < I(h
1Y) nén bao @i ta ding cov (y) D{I(hy)| hiCOH4}. Bay gio ta phan gm cac khéng nv ciaa
Per1(Ho). Gia st X = {X4 s = , m - 1} gm m pHin tir dugc sip thanh mt day sao cho;x x

khi va ch khi i < j. Ki hi¢u H =H,nH™ vaH;=H,nH" péyring h,0H; va
h, OH; . cac am duoc sinh rair cac khang my thusc Bua(H,) c6 ba lai 1a cam rém bén trai
Xo: {I( hixo)| hiOH,'}; cum ndm bén phi Xm1: {I(hXm-1)| hOH,'}; cum rim giita %, va ., V6i s =
0,..., m - 2: pl thuoc vao Sgrif,xs) va Sgnfipxs:1) nhe sau:

C ={ I(hixy), I(hy Xs+)] NiH,", by HZ}, néu Sgn(faxy) =+1 vaSgn(fxs) = +1

C ={ I(hixy), I(h Xs+)] N HL", B H5}, néu Sgn(lax) = +1 vaSgn(ixs) = -1

C ={ I(hixy), (0 Xs+1)] i HZ, By £HZ}, néu Sgn(faxs) = -1 vasgn(ixs:,) = +1

C ={ I(hixy), I(hy Xs+)] i HZ, By OH,}, néu Sgn(faxy) =-1 vasSgn(fpxs:y) = -1

Tap tit ca cAc @m duogc ki hiéu 1a C.Vi { Si(C)| COC} 1a mot phan hach trén min tri
tham chéu nén no xadinh mjt quan B tuong duong va ching tagsgoi la quan & tuong tr
muirc k. Do tinh clit cia phan hach nén wi moi gia ti x cia thude tinh, bn tai duy nhat mot
cum C sao chay(x) O S(C) vatadinh ngha khaing trong tr mic k nhue sau:

Pinh nghia 3.2 Vi mdi Cthuoc C, ta @i khoang trong tr mirc k tng Wi C 1a: S(C) = O{l(u)|
[(u)OC}, khi d6S(X) = S(C).

Ménh dé 3.1. ChoX IaDSGT tuyén tinhday du, trongdé H* vaH’ c6 it ntit hai phin tir. Khi
do:

1. Véi mdi k, {Si(u)| udX OC} dugc xacdinh duy nlat va 1a ndt phan hach aia doan
[0,1].

2. Véi moi x,u OX OC, néu v (x) O S(u) thi 1an @n bé nlit mirc k cia x rim trong $(u),
tac 12 Quink(x) OSc(U).

Pinh nghia 3.3. Cho nét déi tugng kit ki o trén ip thubc tinh {A, A; ..., A} cua lop C, X 1a
mot DSGT tuyén tinhday da, véi mdi k, 1 < k<k', Sc1a quan k& tuong nr mic Kk trén mén tri
thuoc tinh A caa lop C. Khi d6, v6i moi uCX, gia ti o(A) va uduoc goi la bing nhau nc k, ki
hiéu o(A) = u, khi va chkhi Onn (0(A))OS(u).

Pinh nghia 3.4.Cho haiddi twong kit ki o;, 0, trén fip thuwpc tinh {A;, A, ,..., A, } cua lbp C, X

la mot DSGT tuyén tinh day du, voi mdi k, 1 <k<k’, Scla quan K twong tr mic k trén mén tri
thuoc tinh A cua lop C. Khi do6:
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1. Hai gia ti o1(A) va g(A;) dugc goi 1a bing nhau mic k, ki higu o(A) = 0,(A)), khi va
chi khi ton tai mét 16p twong duong S(u) cia quan B tuong tr S sao cho Qin k(01(Ai))IS(u)
va Qyin l(02(Ai)) DS(U).

2. ‘Hai gia tf oi(A) va g(A) duoc goi la khac nhau rirc Kk, ki hgu oy(A) % 0,(A), néu
khong tn tai mot [6p twong duong S(u) cia quan B tuong tr S sao cho Qink(01(A1))IS(u)
va Qyin i 02(Ai)) DS(U).

Bé dé 3.1.Quan I¢ bang nhau theo it k (=) la mbt quan I tuong dwong.

Hé qua 3.1.Cho q, 0,14 haiddi tugng hit ki trén fip thupc tinh {Ay, A ,..., A, } cua lop C, S
la quan & tuong tr mirc k (0 << k') trén mén tri thuoc tinh A caa lép C,

1. Néu oy(Ay) =k 0(A) thi oi(A) =¢ 0(A), DK< k

2. Néu 01(A) #¢ 0(As) thi ai(A) #e 0(A), 0K >k

4. PHU THUQC DU LI EU TRONG MO HINH C O SO DU LI EU HUONG POI TUQNG
MO

4.1. Pha thugc ham mi trong |ép déi twgng

Hai ddi tuong o, va @ duoc goi 1 bing nhau nic k trén fip X, ki hidu 0,(X) = 0x(X), néu
v6i moi ADX, ta c6 Q(A) =y 0,(A). Hai ddi twong o, va @ duoc goi la khac nhau rirc k trén &ip
X, ki hidu 0,(X) #¢ 0x(X), néu ton tai AOX: 01(A) Z 0x(A).

Pinh nghia 4.1.Cho bp dbi tuong my C vai tap thupe tinh U, X, YO U, voi mdi sb nguyénk
va Xkk<k*. Ta ndi bp C thoa man ph thupc ham né X xacdinh Y Wi muc k, ki hiéu X [>,Y,
neu [Joy, 6LC, 0y(X) = 0x(X) => 01(Y) = 0x(Y).

Thuét toan 4.1.Kiém tra bp C c6 thha man ph thusc ham nd X [>Y khéng?
Vao: Lép C cung i tap thwe tinh X, Y, fip cacddi teong {o;, i=1, ...,m}
Ra: Truenéu C théa X [>Y , ngroc lai False

Phwong phép:
1. Xay drng cacDai sb gia tir cho cac théic tinh mb c6 trong haidp thuwc tinh X va Y
2. Xay drng lan @n ti thiéu mirc k cua cac gia frcacddi tuong trén X va Y

3. Duyét lan lwoc tirng cip déi twong aia kp C dé phat hén cip dbi twong khong tha ph
thudoc ham:

For (Wi mdi déi twong qOC, i=1,...,m-1)
For (Wi mdi déi twong qOIC, j=i+1,...,m)
If (0i(X) =« (X)) va (a(Y) %« g(Y))ReturrFalse
ReturnTrue

Thuit toan 4.1dam bao tinh drng vi $ thuoc tinh (n) va & di twong (m) @a kvp C hiru
han va c6do phac tap cia thuit toan [a O(rfn).
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Vi du 4.1Ta xét ndt I6p “Nhanvieri bao ¢gom céac théc tinh nhr sau:
ClassNhanVien {
Oid: alllD
TenNV : string
BoPhan: string
CongViec: string
KinhNghiem : [fuzzy] domain [O .. 40]: float
Luong: [fuzzy] domain [2..30]: float
ThueTN: [fuzzy] domain [0 .. 4,15]: float

}

Trong d6, TenNV BoPhan va CongViec la cac thdc tinh kinh dién, con
KinhNghiemLuongva ThueTNIa cac thdc tinh n¥. Trong thec t, gitta cac thac tinh trén c6
thé ton tai nhitng quan A khong chinh xac, viwdnhe “Cac nhan vién trong cungdtnbg phin cé
cong véc va kinh nghim giong nhau thi pli c6 mic hong gzn king nhad, ..., nhiing mbi quan
hé nhr vay duoc goi 1a pha thusc ham nd. Ta xét nét s cacddi tugng aia Iop “Nhanvieri nhu
trong Bang 1

Bing 1.Lép “Nhanvien”.

Oid TenNV BoPhan CongViec KinhNghiem Luong ThueTN
oid;Binh Ki thuat Ki su 25 15 0,36
oid,Lan Ktoan K toan vién kha tip kha thp 0

oid;Minh Ki thuat Quan li rit cao it cao it cao
oid,Tuin Ki thuat KT ar khaang 26 ki ning cao cao
oidsVin Ké toan Ké toan vién 5,5 5 0

Gia sr ta c6 yéu &u kiém tra bp “Nhanvien” cé tha phi thusc ham
mo:BoPhan,CongViec,KinhNghieth,Luong?

Cac thc tinhKinhNghiem Luongva ThueTNIa cac thac tinh ndy, nhin céc gia trsd, gia
tri khaing va gia tr ngdn ng, nén trde tién, chang tassxay dmg not dai sb gia tr cho ndi
thuoc tinh nd:

- Péi véi thudc tinh Kinh Nghiem, ta c6:G = {thdp, cad, H= {it, khd ning} va H'=
{kha, wt}. Cac tham & mo: fm(thip) = 0,35;fm(caQ = 0,65;u(rat) = 0,3;u(khd = 0,25;u(khd
nang) = 0,2; u(it) = 0,25. cdonminhNghien) = [0; 40]; ta & dung & 5 r = 40dé chuyén doi tur
[0; 1] qua [O; 40]

+ Véi k=1, ta co:lj(thap)| = fm(thdp) x 40 = 14. Suy ré&(thap) = [0,0; 14],fm (rat thdp)
= p(rdt) xfm(thdp) x40 = 4,2:fm(kha thip) = p(khd xfm(thap) x 40 = 3,5. Vi {,(rdt thap),

I-(kha thip), I,(kha nang thip), I,(it thap)} 1a mot phan hach aial,(thap), ta suy rd (rat thap)
=[0,0; 4,2],1.(kha thip) = (4,2, 7,7]. \dy, Onina(kha thip) = I,(khé thip) = (4,2; 7,7].Trong tr,
ta cO: Quna(rat cao) = I,(rat cag = (32,2; 40].
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+ V6i k = 2: QunAkha thip) = I,(kha kha tidp) O I,(khi nangkha tlip) = (5,25; 6,825],
OminArdt cag =1,(kha nang rat cag) O I,(kha it cao) = (34,15; 37,66].

Déi véi gia ti S5 va gia ti khaing, ta co:

Omn(25) = [25; 25]; Qini(5.5) = [5,5; 5,5]; Qnu(khoang 26) = [25; 27]01 <ksK .

-Péi véi thugc tinh Luong, ta c6:G = {thdp, cad, H'={it, khi ning} va H'= {kha, wt}.
Céac tham & mo: fm(thap) = 0,25;fm(cag = 0,75;u(rat) = 0,3; u(khd = 0,3; u(khd ning) =
0,25;u(it) = 0,15; cdoml(uong = [2; 30].

+Voi k=1, ta co:Quna(rdt cad = I(rdt cad = (23,7; 30], Qina(khi ning cag = I,(khd
nang cag = (12,15; 17,4]; Qn.1(kha thip) = 1,(kha thip) = (4,1; 6,2].

+ Voi k=2, ta co:Qinorat cag = I((khd nang rat caog Ol (kha rat cag = (24,645;
28,11], GunAkhd nang cag = I ((kha nang khi nang caq Ol (kh& khi nang cag = (12,9375;
15,825], QunAkha thip) =I,(kh& kha thip) 01, (kha nangkha tlip) = (4,73 ; 5,885].

Ta thiy 16p “NhanVien”théa phu thudc ham nd: BoPhan,Congviec,KinhNghieth,Luong
Vi:

- BoPhanva CongViecla hai thic tinh r8, nén cadéi tuong aia lop haic 1a bing nhau
theo noi muc haic 1a khac nhaudi moi mirc trén hai thac tinh nay. Daid, ta chi can xét cac
do6i trong king nhau trén hai ti§e tinh rd nay:

- Xét ddi tuong thr nhit (oid) va thr tu (oidy), ta c6: oid(KinhNghiem =,
oid,(KinhNghiem vi 0S,(cao)=1,((rat kha nang cagd I,((it kha cad = (24,14; 25,71 (25,7;
27,3251 = (24,14; 27,325] : i(oidy(KinhNghiem) = [25; 25] 0OOS/(cao) va
Omin.1(0idg(KinhNghiem) = [25; 27] 0OS,(cao). Ta 4i coO: oid(Luong =, oidy(Luong vi
0S,(kha nang cao) =,((kha ning khi nang caq I.((kha khi nang caq = (12,9375; 14,25[1
(14,25; 15,825] = (12,9375; 15,825] mfX(0id;(Luong) = [15; 15] 0 Sy(kha nang cao) va
Omin.2(0idg(LUong)= (12,9375; 15,825]] Sy(kha nang cao).

- Xét dbi tugng thr hai (oid) va thr nam (oids), ta co: oid(KinhNghiem =,
oids(KinhNghiem vi [S,(khé thip) = I,((kha kha tip)0 I,((khi nangkha tlip) = (5,25; 6,825] :
Onmin A0idx(KinhNghien) = (5,25; 6,825]) S,(kha thip) va Qui, A0ids(KinhNghien)) = [5,5; 5,5]
0 Sy(kha thip). Ta hi co: oid(Luong =, oids(Luong vi [S,(kh& thip) = I,((kha kha tlp)O
l((kha nangkha tlip) = (4,73; 5,885]: QinA0id,(Luong) = (4,73; 5,885] Sy(kha thip) va
Onmin A0ids(Luong)= [5; 5] 0 Sy(kha thip).

Ménh dé 4.1.Cho bp ddi tugng my C Wi tap thupe tinh U, va X, Y, Z0 U. Ta c6 cAc lit suy
dién trén cac ptathuoc ham nd:

- Luat phan xa: Néu X O'Y thi X[ Y

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

- Luat bic ciu: Néu X[ Y va YO Z thi XO> Z

- Luat tya kic cu: Néu X[ Y va Yy, Z thi XDPminga, k2 Z

CAc Iuit suy dén trén ladingdan.
Chwéng minh:

- Luat phan xa: Vi X 0'Y, nén i hai déi tugng bit ki oy, 0,ciia I6p C, réu o(X) = 0x(X)
thi o,(Y) = 0x(Y). Vay theodinh ngha phu thusc ham no ta c6 X3> Y.

575



Nguyén Cong Hao, Trwong Thj My Lé

- Luat gia &ing: Theo gi thiét C thoa phu thupe ham nd X, Y, nén ta c6 ¢X) =, 0x(X)
thi oY) =¢ 0x(Y), véi moi 01, 0,[0C (1). Mac khéc, tadi c6 o(XZ) =¢ 0,(XZ) nén q(X) =«
02(X) va 0(Z) = 0x(2) (2). Tir (1)&(2) ta ¢ @(YZ) = 0x(YZ). Vay XZ[>y YZ.

- Luat bit cau: Tir X[ Y ta c6 u 0y(X) = 0x(X) thi oi(Y) = 0x(Y). Va tir Y Z ta hi
co reu 0y(Y) =x 0x(Y) thi 0,(Z) = 0x(2). Do d0, reu oy(X) =k 0,(X) thi 0,(Z) = 0,(Z), vay X[>
Z

- Luat tya hic du:

+ Theo g thiét ta cO Xy Y : 01(X) =k1 0x(X) thi 01(Y) =1 0x(Y), va X1 Y & 01(Y) =0
0(Y) thi 0i(Z) =2 0x(Z) (1).

+ Xét truong hop ki>ks: MU 0y(X) =i 0o(X) = 01(X) =2 0(X), va a(Y) =i 0(Y) =
0(Y) =2 0(Y) (theo € qua 3.1) (2). Tr (1) va (2) taduoc: 01(X) =2 02(X) = 01(Z) =2 0(2)
(3).

+ Xét tnrong hop ki<ky: ciing theo B qua 3.1 rfu o(Y) = 0x(Y) = 0y(Y) =1 0x(Y) va
0u(2) =2 02(2) = 0U(Z) =i 0(Z) (4). Tir (1) va (4) tadugc: 0y(X) =ia 0x(X) = 0i(Z) =i 0(2)
(5). Tir (3) va (5): &X) =mingkz. k2) %2(X) = 01(Z) = min(ia, k2) 02(Z). VAY Néu Xy Y va Yy, Z
thi Xl:>min(kl, k2) Z.

4.2. Phu thugc ham mo véi lwgng tir ngén ngr

Viéc ar dung cac frong tir ngdn ng nhe mat vai, hiu hét, ... vao trong ph thusc ham nd
lam cho véc mé & cac ph thupc dit liéu dugc mém déo va din véi thuc # hon, ching han nhu:
“ Hau hétcac nhan vién trong cuingdtrbd phan cé cong vic va kinh nghim gidng nhau thi ¢6 ke
luong X4p xi nhau”.Zadel chiaugng tr ngdn ng thanh hai lai d6 la: kong tr tuyét doi va
lwong tir ti 16.Goi Q 1a lwong tir trong phi thusc ham nd, O 1a #ip déi twong bandau cia kp C,
O] = m 1a & dbi tuong aia tip O, mén tri D= [0..m]. Ching ta c6 thchia krong tr Q thanh
hai treong hop:

1. Trwong hop Q 14 krong tr tuyét doi: Ki hiéu |Q|| 1a $ luwong xacdinh aia hrgng tir Q,

fg':De - {0 sao cho X Pe: fo () =1

néu Q don diéu ting: Ta xay dng nmHt ham néu

< = . .

X_|Q| va fQ () néu ngroc lai.Néu Q don diéu giam: Ta xay dang mit ham
D. D — D —
fo:D. — {01 sa0 chaX0Dc fo (=1 x=[Q vy o (=0

2. Truong hop Q 1a keong tie ti l¢:

Vi D= [0, m] la lién tic nén & dung sr dung phép bin doi tuyén tinh chugn W& khaing
[0,1]. Khi d6 ta xay dng hai khang my caa hai khai Mim nguyén thy nho valén, ki hiéu la
I(nho) va I(on) vaoi d6 dai trong ung lafm(nhs) vafm(lén) sao cho chingd thanh njt phan
hoach aia [0, 1]. Tép dén, tadi xay drng cac ép twong duong S), S(én), SW), Sahd), SO).
Tu do, ta c6 th khing dinh rang Hng 9 déi tuong aia lop C thva didu kien md véi luong tr Q
néu tong $ ddi tuong thbe vé mot trong cac khang:S(1) xm, Son) xm, W) xm, Ynhs) x m
hoic S0) xm.

néu ngroc lai.

binh nghia 4.2.Cho kp déi tugng mdy C véi tap thupe tinh U, va X, YJ U. Ta @i Oy la tip
cacdoi tugng aia lép C théa méan §p X va Y wi mic k va dugc xacdinh nhr sau:Qy, =
{o;0C: (G#i, ai(X)k =0(X) T a(Y)=k o(Y)) O (Lj#i, 0/(X)20,(X)) };Oxnong la Bip cacdoi tugng
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cua lop C thoa mén dp X nhung khong tba méan p Y vsi miac k vadugc xacdinh: Quong =
{o,0C: §#i, 0(X)x =g(X) Oa(Y) z«o(Y) }.

Pinh nghia 4.3Cho bp dbi tugng my C vai tap thupe tinh U, va X, YJ U. Ta néi bp C thoa
man ph thuoc ham nd X xacdinh Y i mac k va erong tir ngén ng Q, ki hiéu X [>qY, néu :

fQA(”Othoa ”) =1
fQD (” Othoa ”) =1

1. Q la lwong tir tuyét d6i don diéu ting thi

2.Q la lwong tir tuyét d6i don digu giam thi
3. Qla lugng tir “mgt it” thi |Pinod [/MIOS0)
4. Qla lugng tr “khaing nit nia” thi |Pinod /M OS(W)
5.Q la hrgng tr “hau hét” thi |Pod/mOS(1)

6. Q la lrong tr “voi moi” thi [Piod|/m =1

Thuét toan 4.2.Kiém tra bp C c6 thha man ph thuoc ham ny X [>oY khong?

Vao: Lép C cling i tap thupe tinh X, Y, fip cacddi tuong {o;, i = 1, ...,m}, mrc k va brong
Q
Ra: Truenéu C thoa X [PqY , nouoc lai False

Phwong phéap:
1. Xay drng cacDai sb gia tir cho cac théic tinh mb c6 trong haidp thuwc tinh X va Y.
2. Xay drng lan @n t6i thiéu mirc k aia cac gia ircacddi tuong trén X va v.
3. Ona=O.

4. Duyét lan lroc ting ddi tugng aia I6p Cdé tim raddi tuong thva man 4p X nhung khong
théa man dp Y véi mac k

For (Wi mdi ddi twong qOC, i=1,...m-1)
If (ton tai j#i: (0/(X) =« (X)) va (a(Y) % g(Y)) )
Qo= OCthod0; ;
5. result =False;

6. if (Q la heong tir tuyét doi)
7. if (f0 (1O D=1 1 (10pcq ) =1

8. if (Q lalwong trti 1¢)

9. Xay ding cac khang 1), Slon), W), Snhs), S0)

10. Cas&) of

11 mgt it": if ||Owmod|//MOY0) then result True;
12.7khoang nyt nira” : if |[Omod [/MEISW) then result True;
13.“hau hét” : if |[Omed[/MIS(1) then result True;

145 o1 moi” :if ||Omod|//m= 1 then result True;

15. Returrresult

) then result True;
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Thuat toan 4.2 lubn ing vi $ thuoc tinh (n) va & d6i tugng (m) dia I6p C hitu han vado
phac tap cia thifit toan 1a O(rfin)

Vi du 4.2Ta xét not |6p “NhanVieri c6 ciu tric nhr vi du 4.1 va caddi tuong nhr trong Bing
2.

Bdng 2.Lop “NhanVien”.

Oid TenNV BoPhan CongViec KinhNghiem Luong
ThueTN
oid; Binh Ki thuat Ki su 25 15
oid, 0.36 , ,
oids Lan Ké toan K toan vién kha tip kha thp 0
oid, Minh K1 thuat Quan li rat cao fit cao
. cao
0ids .
, Tuan Ki thuat K1 sa khaoang 26 kia nang cao
0ids thap
oid; Vin Ké toan Ké toan vién 5,5 5 0
Oids i Kithwt  Quan If 35 khang 26 it
oids  thip
Nhan Ké toan K& toan vién khang 10 khang 8 0
pé Ki thuat Ki s 8 10
0,05
Suong Ké toan K toan vién 10 7 0

Xét rang badc cé s dung hrong tr: “Hdu hét cac nhan vién trong clingdimbd phan cé
cong vic va kinh nghim giong nhau thi céuong gin bing nhau”. Rang kic trén trong tng
véi phu thuge ham nd BoPhan,CongViec,KinhNghied® ; 11;, i Luong Ta € s dung thut
toan 4.2dé kiém tra bp C c6 thva phu thusc ham nd véi lugng tir ngdn ng trén hay khong.
Dya vao vi @ 4.1, ta c6 cacédt qua tinh toan:

- Poi véithu dc tinh KinhNghiem:

Onin0idy(Kinhnghien) = Ouini 25)=[25; 25],01 < k < K ,Omin A0idx(KinhNghien)) =
OminAkha thip) = (5,25; 6,825]; QinA0ids(KinhNghiem) = O Ardt cag = (34,15; 37,66];
Onmin(0ids(Kinhnghien) = Quinkhaing 26) = [25; 27]01 <k< K'; Opini(0ids(KinhNghien)) =
Omini(5,5) = [5,5; 5,5], 01 <k<k’,Omin0ids(KinhNghiem) = Qundcao) = (24,14; 27,325];
Onmin(0id7(KinhNghiem) = Q.in(8) = [8; 8], 01 <k<k'; Opink(0idg(KinhNghien)) = Opinkhoing
10) = [9; 11],01 <k<K ; Opin (0idg(KinhNghien)) = Opini(10) = [10; 10],01 < kek'.

-Pdi véi thudc tinh Luong:

) Omink(0id;(Luong) = Onink(15) = [15;15],D; <k<Kk; OnminA0idx(Luong) = OminAkha
thap) = (4,73; 5,885]; Qin(0ids(Luong) = Onino(rat cag = (24,645; 28,11]; QnA0ids(Luong)
= OminAkhd nang cag = (12,9375; 15,825]; Gh«(0ids(Luong) = Onin(5) = [5; 5],01<k< K:
Onin(0ids(Luong) = Onin(khoing 26) = [25; 27]01 <k<k'; Opink(0id7(Luong) = Ohin(10) =
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*

[10; 10], 01 < k < K; Omni0idg(Luong) = Omini(khcang 8) = [7; 9], 01 < k < K;
Omink(0ido(LUONG) = Onini(7) = [7; 7],01< k<K.

Theo hrdec 3 va 4 trong thit toan 4.2, ta xayuhg dugc tap Onos= { 0id1, 0idy, 0ids, 0id,,
0ids, 0idk, 0ids}. Vi “ hau hét” 1a lwong tr twong d6i nén tadi xay deng khaing my S(1). Chon
fm(lon) = 0,6; fm(nhv) = 0,4; (rat) = 0,4;(hon) = 0,15;(khi nang) = 0,25;(it) = 0,2. Ta co
fm(rat lon) = 0,4 x 0,6 = 0,24; dd6 S() = (0,76; 1]. Tadi ¢ ||Quedl/m = 7/9 = 0,77T7IS(L),
vay theo dinh ngha lop da cho tlea phu thupc ham nd BoPhan,Congviec,KinhNghier®
2,Hiu L uong

4.3. Cac déng phu thudc ham mb va cac ding chuén |6p dbi twong mor

Muc dich chinh @a viéc xay drng mbt md hinh @& liéu 1a to ra ndt dang béu dién chinh
xac dia dr liéu, cac ndi lién két cac dr liéu va cac rang k. Bé dat duwoc muc tiéu nay, ching
ta phii xac dinh not tap hop cac quan hthich lyp. Mot cach tép can dé co th xacdinh cac
quan k& nayduoc goi la chuin héa. Chén héa gitp cho ngyi thiét ké co sv dit liéu kiém tra cac
quan ¢ da dugc chuin hoa hay cha dé tranh >ay ra cac Bt thuong khi éip nhit. Trudc hét,
chdng ta tim kiu mot sb khai ném vé k-khéa, phr thudc ham nd day du, phu thude ham nd bo
phan va phu thudc ham ny bic ciudé lam @ s xay drng céc dng chiin ddi teong m.

4.3.1. Céc dng phy thugc ham o

Pinh nghia 4.4Cho bp dbi twong my C Wi tap thwpc tinh U, X, YO U, AOU, v6i mdi sb
nguyén k va X k< k*. Khi do:

1.A phu thusc ham nd day du vao X theo mc k, ki hu X A, néu X [>A va khong
ton tai YOX dé cho YIHA.

2. A phy thusc ham né bo phan vao X theo nic k, ki higu X[y A, néu X > A va Hn tai
YOX dé cho YC>A.

3.A phy thudc ham nd bic ciu vao X theo nic k, ki héu X A, néu #n tai YO U dé
cho XI&\Y, Y![> X, YA, AOXY.

Vi du 4.3Ta xét ngt 16p “SinhVieri bao ¢om céac thic tinh {MaSV, Hoten, MaLop, TenLop,
Monhoc, Diem} va dp phu thugc ham no F = { MaSV?>; Hoten, MaLop; MaLopP>; TenLop;
MaSV, Monhoé?>; Diem}.

Ta c6 MaSV, Monhdg>; Diem l& ndt phu thudc ham nd ddy du theo mirc 1 vi Diem
khéng plu thuoc ham nd vao MaSV va tng khéng ph thubc ham né vao Monhoc.Ta co6
MaSV, MalLop®; TenLop la ngt phu thuoc ham n bo phan theo nicc 1 vi TenLop ph thusc
ham my vao Malop.Ta c6 MaSM>; TenLop la ndt phy thupc ham nd bic ciu theo nic 1 vi
MaSV[>; MalLop; MaLop®>; TenLop; TenLop{ MaSV, MalLop}.

Trong md hinh CSDL BT, mdi dbi tuong c6 ndt sr tdn tai doc 1ap v6i gia ti caa nod
théng quatinh danhddi tuong va caatinh danh nay lan déi véi nguoi dung.Diéu nay ¢ th
dan dén treong hyp on tai cacddi twong bing nhau trén wi gia tri cia cac thac tinh,day la
mot dang dr thira di lidu trong CSDL HDT. Bé khic phic van dé nay, khi thét ké CSDL HDT,
nguoi ta throng sr dung mMbt tap cac thde tinh dia ddi teong ma gia trcaa nd dungté xacdinh
duy nHit mot d6i tuong trong &p Véi khai nigm phy thusc ham nd theo nirc k, khai ném khéa
cua l5p my ¢6 the dugc phét béu nhr sau:
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binh nghia 4.5Cho kp qéi tugng my C véi tap thupe tinh U, va KJ U. K dugc goi la k-khéa
cua lop doi tugng my C néu thoa mandong thyi haidiéu kién sauday:

1. K> U

2. Khéng 6n tai K’ OK sao cho K> U

Thudc tinh A dugc goi 1a thuwe tinh k-khdacia C néu A thuwse mdt k-khoéanaodoé cia
C,nguoc lai, A dugc goi la thuwc tinh khéngk-khoacuaa C.

Vi du 4.4Xét lop “SinhVieri nhu vi du 4.3 , ta c6(MaSV,Monhoc)la ¢h 1-khda vi
MaSV,Monho¢®>;U; con MaSV[>;U va Monhocl>;U.

4.3.2. Céac dng chuin lép doi tuong my

Pinh nghia 4.6.Cho bp mo C véi tap thuse tinh U. Khidé:

1. Lép md C duoc goi la & dang chuiin my 1 mic k, ki hiéu k-1FONF réu véi moi thuoc
tinh AOU, thi A haic la thupc tinh khéng cé Kiu bd nhan gid ti tip haic A chi chira cac thac
tinh khéng c6 lu b nhan gié ti tap.

2. L6p my Cduoc goi 1a & dang chuan my 2 mic k, ki higu k-2FONF réu C ¢ dang chin
k-1FONF va mi thugc tinh khdngk-khdadéu phy thuge mo day di mirc k vao noi k-khoa.

3. Lép my Cduoc goi 1a ¢ dang chun my 3 mirc k, ki higuk-3FONF réu C & dang chuan k-
1FONF va khéngon tai thuoc tinh khéngk-khda phu thuoc mo bac cau mirc k vaok-khoa.

Vi du 4.5. Ta xét ndt I6p “SinhVieri & dang chudin 1-1FONF bao §m cac théc tinh
U={MaSV, Hoten, MaLop, TenLop, Monhoc, Diem} vapt phu thuoc ham né F={MaSV[(>,
Hoten, MaLop ; MaLop>; TenLop; MaSV, Monhdd>; Diem}.

Tap thwc tinh (MaSV, Monhoc) la 6t 1-khéa da lop vi MaSV,Monhot>U va
MaSV![3>,U; Monhoc>,U. Ta thiy I6p trén khéngy dang chuiin 1-2FONF vi Hoten, TenLop
phu thuwoe ham & bo phan vao vaok-khéa (MaSV, Monhoc)bay chinh la nguyén nhama
cac d thuong e dir li¢u trong bp. Ta co th cau tric ki [6p “SinhViefi trén thanh haidp la “SV-
Lop’ va “SV-Dieni ¢ dang chin 1-2FONF nlx sau:

- Lép “SV-Lop gém cac thac tinh {MaSV, Hoten, MaLop, TenLop} vap ph: thudc
ham my F,={ MaSV[>; Hoten, MaLop ; MaLop>; TenLop}.

- Lép “SV-Dieri gom céac thge tinh {MaSV,Monhoc,Diem} vaap phi thusc ham nd
F,={ MaSV, Monhoc[®>;Diem}.

L6p “SV-Lop nhu vi du trénda ¢ dang chidn 1-2FONF nhrng khéng phi 1a hét nhiing d
thuong, do &n tai phu thuyc ham tic ciu my MaSVI>;r Tenlop. Condp “SV-Diem” nhr trén
thuoc dang chuin 1-3FONF-.

5. KET LUAN

Trén @ sy mé hinh CSDL HDT mo theo cach &p cin DSGT d4 xay ding, chdng toi
danghién ¢u va xay dng mt sb dang phu thupc dit lidu trén md hinh nay. Bai batsi dé xuat
phu thusc ham nd trong bp ddi tuong my, cac It luat suy dén trén cac phthudc ham nd va
ching minh tinhdingdan cia chiang. Bénanh dé, mbt s6 dang phu thugc ham nd khac ding
duoc dé cip 1am @ s cho vic xay drng cac dng chudin caa mé hinh CSDL BT mo. Van dé
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Phu thuéc di liéu trong md hinh co sé& di liéu huéng déi tirong mé st dung dai sé gia ti

lwong tir ngdn ng ciing dugc ching téidé cap theo céch‘é'p cn riéng vadua vao trong pi
thuoc ham n, lam cho ph thu§c hamdugc mem déo va din gii voi thuc €. Mot s dang phu
thuoc dir liéu dac biét trong bp doi tuong my &£ dugc ching téi nghiéni trong nlikng bai bao sau.
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The single most important concept in database sabemesign is that of a functional
dependency. A functional dependency describesedllagianship among attributes and is one of
the key concepts used in the normalization. Onbidisic of fuzzy object-oriented databases
model with hedge algebra has been proposed, irp#per, we introduce the study of the form
of data dependencies, including fuzzy functionapaelency in object class, fully fuzzy
functional dependency, partial fuzzy functional eegency, transitive fuzzy functional
dependency and fuzzy functional dependency witiifier in natural languages. Based on the
concepts of fuzzy functional dependencies, the pafs® propose the normal form of fuzzy
object-class in the model.

Keywords: fuzzy object-oriented databases, hedge algebrazy fiienctional dependency,
normal form of fuzzy object-class.
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