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2Truworng Pai hoc Khoa hoc Hué

Abstract. In this paper, we introduced a method to approximate data on domain of fuzzy attributes
in relation of fuzzy databases based hedge algebra. Because, domain of fuzzy attributes can except
values are number, linguistic values, thus we have to effect and simply on method to approximate
data.

Tém tit. Bai bdo trinh bay mot phwong phip xap xi dir liéu trén mién tri thuoc tinh mo cia mot
quan hé trong co s& dit liéu mo dua trén dai s6 gia tir. Bdi vi mién tri cia thudce tinh mo cé thé 1a
gia tri 0, gid tri ngon ngir, do dé ching ta can c6 mot phwong phap xap xi dir liéu mot cdch don

gidn va hiéu qud.

1. DPAT VAN BE

Co s& dir liéu mo da dwoce nhiéu tac gia trong va ngoai nude quan tam nghién ciru va da
c6 nhirng két qua dang ké ([1-5,10,12]). C6 nhiéu céch tiép can khac nhau nhw céch tiép
can theo ly thuyét tap mo ([1]), theo ly thuyét kha nang ([4]) Prade va Testemale nam 1983,
quan hé twong dwong ([2,3,5])... T4t cd cac cdch tiép can trén nham muc dich ndm bat va xir
ly mot cach thoa déng trén mot luan diém nao dé céc théng tin khong chinh xdc (unexact),
khong chac chan (uncertainty) hay nhing thong tin khong day du (incomplete). Do sur da
dang ctia nhitng loai thong tin nay nén ta gap rat khé khan trong biéu thi ngit nghia va thao
tdc vi ching.

Trong thoi gian qua, dai s6 gia tir dwoce nhiéu tac gid nghién citu trong [6-8] va da c6
nhitng ing dung déng ké, dic biét trong lap luan xap xi va trong mot s6 bai toan dieu khién.
Vi vay, viéc nghién citu vé co s& dir liéu mo theo céch tiép can dai s6 gia tir 13 mot hudng
ma&i cin quan tam gidi quyét.

2. DAI SO GIA TU

DéE xay dung céch tiép can dai s6 gia ti, trong phan nay sé trinh bay tong quan vé mot
s6 nét co ban cia dai s6 gia tir va kha ning bidu thi ngir nghia dira vao cdu tric cla dai s6
gia tir, ham dinh lwrong nglr nghia va mot s6 tinh chat cia dai so gia tir.

Ta xét mién ngodn ngtr cia bién chan ly TRUTH gom céc tir sau:

dom(TRUTH) = {true, false, very true, very false, more-or-less true, more-or-less false,
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possibly true, possibly false, approximately true, approzimately false, little true, little false,very
possibly true,very possibly false...}, trong dé true, false 1a céc tir nguyén thuy, cdc tir nhan
(mordifier hay intensifier) very, more-or-less, possibly, approzimately, little goi 1a céc gia tir
(hedges). Khi dé mién ngén ngit 7' = dom(TRUTH) c6 thé biéu thi nhw mot dai s6 AH =
(X,G, H, <), trong d6 G 1a tap cdc tir nguyén thuy duwge xem 1a cdc phan tir sinh. H 1a tap
céc gia tir dwoe xem nhw 14 cdc phép todn mot ngoi, quan hé (trén cde tir (cdc khdi niém mo)
la quan hé thi tu dwge “cam sinh” tir nglr nghia tu nhién. Vi du dwva trén ngir nghia, céc
quan hé thir tur sau la dung: false < true, more true < very true nhunguvery false <more false,
possibly true < true nhung false < possibly false... Tap X dwoc sinh ra tir G bdi céc phép
tinh trong H. Nhw vay mo6i phan ti cia X sé c6 dang biéu dién « = hyhp_1...hiz, = € G.
Tap tat cd cac phan tir durge sinh ra tir mot phan tir x dwoge ky hiéu 1a H(z). Néu G ¢6 ding
hai tir nguyén thuy mo, thi mot dwoc goi 1a phan tir sinh dwong ky hiéu 1a ¢, mot goi 1a
phan tir sinh am ky hiéu 1a ¢~ va ta ¢6 ¢~ < ¢™. Trong vi du trén true la dwong con false
1a am. Cho dai s6 gia tt X = (X, G, H, <), véi G = {cT, ¢}, trong d6 ¢t va ¢~ twong timg
la phan tir sinh duong va am, X 1a tap nen. H = HY UH™ v6i H™ = {hq, ho, ..., hy} va
Ht = {h;n—i-la R hp+q}, hi1 > ho > ... > hp va hp+1 < ... < hp+q.

Pinh nghia 2.1. ([9]) f: X — [0, 1] goi 14 ham dinh lrong ngir nghia cia X néu Vh,€ H*
hoac Vh,k € H- vaVz,y € X, ta co:
f(hz) — f(fr)‘ _ ‘f(hy) —f)
flka) = f(a) ! 1 f(ky) = fy) I
Véi dai s6 gia tir va ham dinh Iwong ngir nghia ta c6 thé dinh nghia tinh m¢ cia mot
khai niém m¢. Cho trirde ham dinh lwong ngtt nghia f cia X. Xét bat ky z € X. Tinh m&
ctia x khi d6 dwgce do bang dwong kinh cia tap f(H(z)) C [0,1].

12 Little True Poss True  True  More True Very T'rue 1
L L 1 N 1 _ 1
| | | : L} | | H ||
! i 2 €
1( )! ’< >§
§ | 5 < ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; >
| DK c?a i : PK c?a DK c?a
J{H(Little True)) — 'aCommmmmiminnimcnndt f{H (More True) f(H(Very True)
DK c?a
f(H (Poss True)

DK c?a f{H(True))

Hinh 1. Tinh m¢& cia gid tri True
Pinh nghia 2.2. [9] Ham fm : X — [0, 1] dwoc goi 1a d6 do tinh mo trén X néu thod man
cac diéu kién sau:
(1) fm(c)=W >0va fm(ct)=1-W >0
p+q
(2) Véice{c,ct} thi 3 fm(hic) = fm(c)
i=1
fm(ha) _ fmihy) _ fmiho)
fm(z)  fm(y)  fm(c)

(3) V&imoi z,y € X,Vh € H, , véice {c,ct}
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nghia 13 ti s6 nay khong phu thudc vao x va y, dwge ki hiéu 1a u(h) goi 1a do do tinh mo
(fuzziness measure) cia gia tir h.
Ménh dé 2.1. [9]
(1) fm(hx) = p(h)fm(x), véi moi x € X
p+aq
(2) 3> fm(hic) = fm(c), trong d6 ¢ € {c¢™,ct}
i=1

3) pi fmhiz) = fm(z), ¥z € X

p p+q
4) Y p(hi)=ava > plh)=p0,véia,f>0vaa+[=1.
i=1 i=p+1

Dinh nghia 2.3. [9] Ham Sign : X — {—1,0,1} la mot dnh xa dugc dinh nghia mot céch
dé qui nhw sau, véi moi h,h' € H :
(1) Sign(c™) = —1 va Sign(hc™) = +Sign(c™) néu he™ < ¢~
Sign(hc™) = —Sign(c™) néu he™ > ¢~
Sign(ct) = +1 va Sign(hc) = +Sign(ct) néu het > ¢t
Sign(hct) = —Sign(ct) néu het < ¢t
(2) Sign(h'hx) = —Sign(hz) néu I’ 1a negative ddi véi h va W he # ha
(3) Sign(h'hx) = +Sign(hz) néu I’ 1a positive ddi véi h va h'haz # hx
(4) Sign(h'hx) = 0 néu h'hz = ha.

~_— — —

Pinh nghia 2.4. [9] Gia st cho trude do do tinh m& cua céc gia tir p(h), va cc gid tri
do do tinh md cia céc phan tir sinh fm(c™), fm(c™) va w 1a phan tit trung hoa. Ham dinh
lwong ngr nghia (quantitatively semantic function) v cia X dwge xay dung nhw sau véi
Tr = him...highilcl

(D) v(c) =W —a.fm(c”) vav(ct) =W + a.fm(ch)

(2) v(hjz) = P 1

v(xz)+Sign(h;x) x [Z fm(hiz)— 5(1—Sign(hjm)Sign(hlhjm)(ﬁ—oz))fm(hjzn)}
i=j

voil < j < p, va

J
v(hjz) = v(x)+Sign(hjx)x [ Z fm(hi:n)—% <1—Sign(hj:n)5ign(h1hj:£)(ﬁ—a))fm(hj:n)}

i=p+1

véi § > p.
3. MOT CACH TIEP CAN PE XAP Xi DU LIEU MO

Trong muc nay, sé trinh bay mot phwong phap méi dé xap xi dit liéu trén mién tri cia
thudc tinh mo trong quan hé cia co s& dir liéu mo. Viée ddnh gid dir liéu trén mién tri thude
tinh m& cia quan hé trong co s& dir liéu mo theo cach tiép can dai s6 gia tir dwoe xay dung
dira trén phan hoach tinh mo cia cdc gid tri trong dai s6 gia tir (gid tri ngon ngtr). Nhw vay,
néu goi Dom(A;) 1a mién tri twong ng v4i thude tinh mo A; va xem nhw mot dai s6 gia
tir thi khi d6 Dom(A;) = Num(A4;) U LV (A;), véi Num(A4;) 1a tap cdc gid tri s6 cda A; va
LV (A;) 1a tap cac gid tri ngon ngit cia A;. Pé xap xi dit liéu, ta xét hai trwrong hop sau.
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3.1. Mién tri cda thudc tinh trong quan hé la gia tri ngon ngr

Trong treomg hop nay, ching ta di xay dung cdc phan hoach dwa vao tinh mo cia céc
gia tri ngén ngir.

Vi tinh m& cla cde gid tri trong dai s6 gia tir 14 mot doan con cia [0,1] cho nén ho céc
doan con nhw vay cia céc gid tri ¢6 cuing do dai sé tao thanh phéan hoach cda [0,1]. Phéan
hoach rng v&i cac gid tri ¢6 do dai tir 1én hon sé min hon va khi do dai 16n vo han thi do
dai cia cac doan trong phan hoach gidm dan vé 0.

Pinh nghia 3.1. Goi fm 1a d6 do tinh m¢ trén DSGT X. Véi moi xz € X, ta ky hiéu
I(z) € [0,1] va |I(z)| 1a A6 dai caa I(x).

Mot ho céc & = {I(x) : x € X} dwoc goi 14 phan hoach cia [0,1] gan v&i z néu:

(1) {I(c™),I(c7)} la phan hoach cia [0,1] sao cho|I(c)| = fm(c), véic € {cT,c}.

(2) Néu doan I(z) da dugc dinh nghia va |I(x)| = fm(x) thi {I(h;z) :i=1..p+ q} duoc
dinh nghia 1a phan hoach ciia I(x) sao cho thod man diéu kién |I(h;x)| = fm(h;x) va |I(hz)]
la tap sap thit tur tuyén tinh.

p+q
Tap {I(h;x)} dwoc goi 1a phan hoach gan véi phan tir x. Ta c¢6 S, |[I(hz)| = |I(z)] =
i=1
fm(x).
Pinh nghia 3.2. Cho P* = {I(z): x € X*} v6i X*¥ = {z € X : |z| = k} la mot phan hoach.
Ta néi rang v xap xi v theo mitc k trong P* dwgc ky hiéu u ~ v khi va chi khi I'(u) va I(v)
cling thudc mot khodng trong P¥. C6 nghia 1a Vu,v € X, u ~ v < IAF € PR I(u) C AF
va I(v) C Ak

Vi du 3.1. Cho dai s6 gia tt X = (X,G, H,<), trong d6 H = H* UH~, H" = {hon,
raty, hon < rdt, H- = {it, khd ndng}, it > khd ning, G = { tré, gia} . Ta c6 P! = {I(tré),
I(gid)} 14 mot phan hoach cia [0, 1]. Twong tw, P* = {I (hon tré), I(rdt tré), I (it tré), I (khd
nang tré), I (hon gia), I (rdt gia), I (it gia), I (khd ndng gia)} 1a phan hoach cia [0, 1].

Vi du 3.2. Theo Vi du 3.1, P! la phan hoach cia [0,1]. Ta cé hon tré ~1 rdt tré vi
JAY = I(tré) € P ma I(hon tré) C Al va I(rdt tré) C A'.P? 1a phan hoach cia [0, 1], ta
6 it gia =g rdt it gia vi AA = (it gia )€ P?2 ma I (it gia) C A% va I (rdt it gia) C A2
Pinh nghia 3.3. Xét P¥ = {I(z) : z € X*} v6i X¥ = {x € X : |z| = k} 14 mot phan hoach.
Ta néi rang u khong xap xi v mitc k trong P*¥ dwoc ky hiéu u #; v khi va chi khi I(u) va
I(v) khong ciing thuoc mot khoang trong P*. C6 nghia 1a Vu,v € X, u #, v < VAF € Pk .
I(u) ¢ AF hoic I(v) ¢ AF.

Vi du 3.3. Theo Vi du 3.1, P? = {I(hon tré), I(rdt tré), I (it tré), I (khd ndng tré), I (hon
gia), 1(rdt gia), I(it gia), I(khd ndang gia)} 1 phan hoach cia [0,1]. Chon A? = I(rdt
tré)e P2, ta co I(it tré) ¢ A% va I(rdt tré) C A% (1°). Mic khédc véi moi A% # I (it tré)
€ P2 tacoI(ittré) ¢ A2val(rdttré) ¢ A? (27). T (1') va (2') ta suy ra it tré #9 rdt tré.

Pinh nghia 3.4. Xét P* = {I(z) : v € XF} v6i X¥ = {z € X : |z| = k} 13 mot phan
hoach. Goi v 1a ham dinh lwong ngir nghia trén X . Ta néi ring v nhd hon v mic k trong P*
dwoc ky hiéu u < v khi va chi khi I(u) va I(v) khéng cling thuoc mot khodng trong PF va
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v(u) < u(v). Cé nghia la Vu,v € X, u < v < u # v vav(u) < v(v).

Vi du 3.4. Theo Vi du 3.1 va 3.3 ta c6 P? = {I(hon tré), I (rdt tré), I (it tré), I (khd ndng
tré), I(hon gia), I(rdt gia), I(it gia), I (khd ndng gia)} 1a phan hoach cia [0, 1]. Vi it tré #9
rdt tré va v(rdt tré ) < v (it tré) nén rdt tré <q it tré.

Céc dinh 1y, hé qua va b dé liéen quan dén nhitng quan hé dwoc dé xuit trong Muc 3.1
nhw xap xi, khong xap xi theo mitc trong phan hoach sé dwoc trinh bay va chitng minh day
di lam co s& cho céc phan tiép theo.

B6 de 3.1. Quan hé =, la mot quan hé twong duong trén Dom(A;).
Chitng minh: Ta chitng minh tinh phan xa bang quy nap.

Vo € Dom(A;) néu |z| =1 thi x = ¢* hodc z = ¢~

Ta c6 AT = I(ct) € P*: I(cT) = I(x) C Al hoac JA' = I(c7) € P : I(c7) = I(z) C
A'. Vay =, diing v6i k = 1, hay = ~; x.

Gid st |z| = n dung, ¢é nghia =, ding véi k = n, hay  ~, z, ta cin chitng minh
~y ding v6i k = n+ 1. Pat x = hla’, v6i |2/ = n. Vi x =, = nén theo dinh nghia ta c6
JA™ € P": I(z) C A™. Mic khéc ta c6 P! = {I(hi2'), I(het'), ...}, Vi hy # ho # ... 1A
moét phan hoach cia I(2/). Do dé IACHD = [(hyz') € POHD : I(hya!) = I(x) € AHD,
Vay =~ dung véi k =n+ 1, hay x ~,41 z.

Tinh d6i xttng: Vz,y € Dom(A;), néu x =, y thi theo dinh nghia IAF € P* : I(z) C AF
va I(y) C AF hay 3AF € P¥: I(y) C AF va I(z) C AF. Vay y ~p = thi y ~; .

Tinh béat cau: Ta chitng minh bang phwong phap qui nap.

Treong hop k= 1:

Ta c6 P! = {I(c*),I(c7)}, néux ~y y vay ~1 z thi JA = I(ct) € P! : I(x) C Al va
I(y) CA'vaI(z) CA'hoac A =I(c7) e Pl : I(x) C Al vaI(y) C At vaI(z) C AL ¢
nghia la 3A! € P! : I(x) C Al va I(2) C A hay x ~ 2. Vay ~;, diing véi k = 1.

Gid str quan hé &, ding véi treomg hop k = n 6 nghia 1a ta ¢6 Vz, y, 2 € Dom(A;) néu
TR, Y VA Yy Ry, 2z thi oy, 2.

Ta can chitng minh quan hé &, diing v4i treomg hop k = n+1. Tic 1a Vz, y, 2 € Dom(A;)
néu T Ry Y VA Y Ry 2 thl @~ 1 2.

Theo gid thiét néu & ~, 11 y VA y Xpyq 2 thi IACHD ¢ PO - 1) € A+ va I(y) C
AP vy I(z) € AP ¢6 nghia 1a 3ACMH) ¢ POFD - 1(z) € APHD va 1(z) € APHD,
Vay x ~pq1 2.

B6 dé 3.2. Cho u = hy,..hix va v = hl,,...hix la bi€u dién chinh tdc cia u vav d6i véi x.

(1) Néuwu = v thi u =y v véi moi k.

(2) Néu hy # by thi u =y v.

Chitng minh:

(1) Theo B6 dé 3.1, vi u = v nén ta c¢é u =~ u hay v ~ v , véi moi k.

(2) Néu u| = |v| = 2, titc la u = hyz va v = hjz, do hy # k) nén u # v. Ta ¢6
I(hiz) C I(x), I(h)z) C I(x) va I(hyz) ¢ I(h}x) nén JA! = I(z) € P! : I(hz) C Al va
I(hhx) € Al hay hyz =~ bz, Vay u ) v.

Néu |u| # |v], do hy # R} nén I(hix) ¢ I(hiz) (). Gid sit 3k > 1 sao cho u =y v thi
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IA* € PF = {I(hg-1...;hax), I(h),_,...h}z)}, v&i P* 1a mot phan hoach cia I(z): I(u) C A¥
va I(v) C Ak

Néu chon A* = I(hg_1...hx) thi I(u) C I(hg_1...;ax) va I(v) C I(hj_1...hi7) hay
I(hp...hz) C I(hg_1...;ax) VA I(h.,...h\x) C I(hg_1...h1x) dieu nay mau thudn vi I(h/,,...hjz) ¢
I(hk_l...hlib) do (17)

Néu chon A* = I(hf,_,...R\x) thi I(hy,...hax) C I(h},_,..Rjx) va I(h.,..hyx) C I(h_,...h}z),
dieu nay mau thuan vi I(hy,...hiz) ¢ I(h}_,...hjx) do (1°). Vay khong ton tai k > 1 sao cho
u~p v hay k=1. Vay u =, v.

Pinh ly 3.1. Xét P¥ = {I(x) : z € X*} véi XF = {x € X : |z| = k} la mot phan hoach,
U = hy...hiz va v = hl,.. Kz la biéu dién chinh tic cia u va v 67 voi .

(1) Néuwu =~ v thi u ~p v, V0 < k' < k.

(2) Néu ton tai mot chi s6 j < min(m,n) lén nhdt sao cho véi moi s = 1...5, ta co
hs = Wy thiu ~j ) v.

Chitng minh: (1) Ta ¢6 P¥ = {I(hg_1...hqz), I(R},_,...hx)}. Viu =y v nén theo dinh nghia
JAF € PR I(u) C AF va I(v) C AF (1).

Ta lai ¢6 Pt = {I(z)}, P? = {I(hz), I(R|2)}, ..., P* = {I(hg_1...haz), I(R},_,...hqz)}.
Mat khéc ta ¢6 I(hg—1...;hz) C I(hg—o...hiz) C ... C I(hx) C I(z) va I(h)_;...hjz) C
I(h),_y..hjz) C ... C I(W'1z) C I(z) nén IA* = I(hg_y...hiz) € P hodc 3AF = I(h),_,..hjz) €
PF va 3ARL = [(hj_g...hz) € P71 hodc AR = I(h)_,...hhz) € PF —1... va 3A?
I(hyx) € P? hoic 3A% = I(hjz) € P? va 3A! = I(x) € P sao cho: AF C A1 C ..
A% C Al (2).

Tir (1) va (2) ta c6 I(u) € AF C AF1 C ... C A2 C Al va I(v) € AF C AFL C
.. C A2 C A, ¢6 nghia 1a V0 < K < k luon 3AY € P¥ . I(u) C A¥ va I(v) C AF. Vay
V0 < k' < k néu u ~ v thi u ~p v.

(2): Néuj =1tacodhy = hl, khidbu = hy,...hohyz vav = hl,...hhh 2 hay u = hy,...hohix
vav = hl,...hhhyx. Dat 2’ = hix ta ¢ u = hy...hox’ va v = hl,...hh2'. V1 hy # h'2 nén theo
B6 de 2.3 ta cé u ~p| v (do 2] =2, |z] = 1) hay u =2 v. Vay u ~j 4y v.

Nl

Néu j # 1, dat k = j, ta can chiing minh u =~ |, v. Vi u &~ v nén theo gia thict ta cé
Vs = 1..k ta ¢c6 hy = h,. Khi d6 u = hy,...hohix va v = hl,,...h5h x hay u = hy,.hghg—1...hx
vav="h ..hghg_1...hi.

bat o' = hphp—1...hx ta c6 u = hy..hpp12’ va v = hy, o hi @’ VI by # b nén
theo BO dé 2.2 ta ¢6 u &), v hay u )y v (do 2| = k, |z =1).
Hé qua 3.1. Néuu € H(v) thi u ~, v.
Pinh ly 3.2. Xét P* = {I(2) : v € X¥} voi XF = {x € X : |2| = k}, u = hp...hqzx va
v =hl,..hx la biu dién chinh tic cia u va v d6i véi x. Néu ton tai chi s6 k < min(m,n)
I6n nhdt sao cho u ~p v thi u #p 1 v.
Hé qua 3.2. (1) Néuu € H(v) thi u #y+1 v

(2) Néuu #g v thi u #p v V0 < k < K
DPinh ly 3.3. Xét P* = {I(2) : v € XF} voi XF = {x € X : |2| = k}, u = hy...hqz va

\ Y - X s J \ . z - v \ z -
v =hl,..hx ld biéu dién chinh tac cia u va v 401 véi x. Néu u <p v hodec u >p v thi vdi
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moi a € H(u), voi moi b € H(v) ta cd a <g b hodc a >y b.
3.2. Mién tri cia thudc tinh trong quan hé c6 chira gia tri so

Truong hop mién tri cia thudc tinh cé chira gia tri s6, ching ta sé bién doi cac gid tri s6
thanh cac gia tri ngén ngr tuong tng theo mot ngir nghia xac dinh. Trudce tién, ta di xay
dung mot ham IC' chuyén mot s6 vé mot gid tri thudc [0, 1] va ham ®; dé chuyén mot gis
tri trong [0, 1] thanh mot gid tri ngdn ngtr = twrong tng trong dai s6 gia tir X.

Pinh nghia 3.5. Cho Dom(A;) = Num(A;) U LV (A;), v 1a ham dinh lwong ngir nghia cia
A;. Ham IC : Dom(A4;) — [0, 1] dugc xac dinh nhu sau:
W — ¢min

Néu LV (A;) = 0 va Num(A;) # 0 thi Yw € Dom(4;) ta ¢6 IC(w) = —————— véi

B ¢max - ¢min
Dom(A;) = [Ymin, Ymaz) 13 mién tri kinh dién ctia A;.
Néu Num(A;) # 0, LV(A;) # 0 thi Vw € Dom(A4;) ta cé IC(w) = {w*v(Ymax V) }/Vmax,
v6i LV (A;) = [Ymin LV Ymax Lv] 13 mién tri ngon ngtr cia A;.

Vi du 3.5. Cho Dom(Tuoi) = {0...100, ... rat rat tré,......, rat rat gia}.

Num(Tuoi) = {20,25,27,30,45, 60, 75, 66, 80}.

LV (Tuoi) = {tré, rat tré, gia, kha tré, khd gia, it gia, rat gia, rdt rat tré}, Dom(Tuoi) =
Num(Tuoi) U LV (Tuoi).

Néu LV (Twuoi) = 0 khi 6 Dom(Tuoi) = Num(Tuoi) = {20, 25, 27, 30, 45, 60, 75, 66, 80}.

Do d6 Yw € Dom(Tuoi), ta ¢6 Dom(Tuoi) = {0,2, 0,25, 0,27, 0,3, 0,45, 0,6, 0,75, 0,66,
0,8,

Néu Num(A;) # 0 va LV (4A;) # 0 ta ¢6 Dom(Tuoi) = Num(Tuoi) U LV (Tuoi) = {tré,
rat tré, gia, kha tré, kha gia, it gid, rat gid, rat rat tré, 20, 25, 27, 30, 45, 60, 75, 66,
80}. Gid st tinh dugc v(Ymaxry) = v(rat rat gia) = 0,98. Khi d6 Vw € Num(A4;) ta ¢
IC(w) = {w.v(Vmax V) }/Pmax = (w X 0,98) /100, hay Vw € Num/(A4;) st dung IC(w), ta ¢6
Num(A;) = {0,196, 0,245, 0,264, 0,204, 0,441, 0,588, 0,735, 0,646, 0,784}

Néu ta chon cdc tham s6 W va do do tinh mo cho céc gia tir sao cho v(¢Ymaxry) = 1,0

thi ({w X v(WmaxLv)}/Pmax) & 1 - H

Pinh nghia 3.6. Cho dai s6 gia tt X = (X, G, H, <), v 1a ham dinh lwong ngir nghia cia
X. ¢ :[0,1] — X goi la ham nguoce cia ham v theo mite k duge xéc dinh:

Va € [0,1], ®x(a) = z* khi va chi khi a € I(z"), véiz* e X*.

Vi du 3.6. Cho dai s6 gia tt X = (X, G, H, <), trong A6 H™ = {hon, rdt} véi hon < rdt
va H™ = {it, khd nang} vGi it > khd nang, G = {nhd, lén}. Gid sit cho W = 0,6, fm(hon)
=0,2, fm(rdat) = 0,3, fm(it) = 0,3, fm(khd nding) = 0, 2.

Ta c¢6 P?2 = {I(hon Ién), I(rdt lén), I(it lon), I (khd ndng l6n), I (hon nhé), I (rdt nhd),
I (it nhd), I (khd ndng nhd)} 1a phan hoach cua [0, 1]. fm(nhd) =0,6, fm(lén) =0,4, fm(rdt
lon) = 0,12, fm(khd nang lén) = 0,08. Ta c6 |I(rdt lon)| = fm(rdt l6n) = 0,12, hay I (rdt
lén) = 10,88, 1]. Do d6 theo dinh nghia ®5(0,9) = rdt lén vi 0,9 € I(rdt l6n).

Tuwong tu ta ¢ |I(khd nang ldn)| = fm(khd nang lén) = 0,08, hay I (khd nang lén) =
[0,72, 0,8]. Do dé theo dinh nghia ®5(0,75) = khd nang lén vi 0,75 € I (khd nang lon).
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Trong phan nay, gid st chiing toi chi xét cdc phan tir dwoc sinh tir phan ti lon.

I,tl?n kh? nang I?7n  I?’n hon I’n r?t?n

0.6 0.72 0.75 08 0.88 0.9 1
[ 1 T | [ ] [T | ]
' | ! 1 ! < L >:'
e DS D o o e e
(it 171)] = 0.12 (21 I7m)| = 0.12

(kh? nang 17m)|= 0.08 |[(hon I71)| = 0.08
Qeemer e e 3 1 415 35 5 15 1 5 1138 122 18515 18 1 1 818 1R >

I(171) = 0.4

Hinh 3.1. Tinh m¢& ctia phan tir sinh 16m

Pinh 1y 3.4. Cho dai s6 gia tv X = (X,G, H,<), v la ham dinh lwong ngw nghia cia
X, ®; la ham nguoc cia v, ta cdé

(1) Vak € X*, ®p(v(zF)) = 2*

(2) Va € 1(z*), Vb € I(y¥), ¥ #1 y¥, néua < b thi dr(a) <g Pp(b).
Ching minh.

(1) Pat a = v(z¥) € [0,1]. Vi v(z¥) € I(z*) nén a € I(2*). Theo dinh nghia ta cé
p(v(2h)) = k.

(2) Vi z¥ #;, y* nén theo dinh nghia ta cé 2 < y* hoic y* <j 2¥, suy ra v(2*) < v(y¥)
hosic v(y¥) < v(xF). Mat khéc ta cé v(x¥) € I(xF) va v(y*) € I(y*), theo gid thiét a < b do
do =¥ <, y*. Hay ®x(a) <i Pr(b).

3.3. Thuat toan xac dinh gi tri chan ly cda diéu kién mo

Nhur trong Miic 3 da trinh bay, mién tri ciia thudc tinh me trong quan hé cia lirge do co
s& dit lieu phitc tap va cé thé nhan gid tri nhw s6, gid tri ngon ngit hodc vira gid tri s6 vira
gid tri ngon ngir. Vi vay, ta di xay dung thuat toan danh gid diéu kién mo dé lam co s& cho
viéc thao tdc va tim kiém dir liéu sau nay.

Goi Dom(A;) = Num(A;)U LV (A;) 1a mién tri cia thude tinh mo A; trong mot quan hé
cia lwgce do co s& dir lisu. Khi d6, thuat todn duoc xay dung nhu sau.
Thuat toan 3.1
Vao: Cho r 1a mot quan hé xac dinh trén tap va tru cac thudc tinh U.

bieu kién t[A;] &k u, véi u la mot gid tri s6 hodce gid tri ngdn ngi.

Ra: Vi moi ¢ € rsao cho (t[A;] =k u) = true.
Phwong phap
// Pixay dung cac P* = {I(t[A;]) : |t[A;]] = k,Vt € 7}, theo [2], mot giGi han hop ly dé phit
hop trong thue t& ta cho k < 4. Truée tién, ta chuyén céc gia tri s6 thanh gid tri ngon ngir.

(1) for moi ¢t € r do

(2) if t{A;] € Num(A;) then t[A;] = O (IC(t[As]))
//Xay dung céc P¥ dira vao do dai céc tir.
(3) k=1

(4) While £ < 4 do
(5) Pk =10
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(6)

(7)
(8)
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for mdi ¢t € r do
if [t[A;]] = k then P* = P* U {I(t[A;])}
k=k+1

// Xéc dinh gid tri chan 1y cua (t[A;] = u).

(9)
(10
(11
(12
(

)
)
)
13)

if u € Num(A;) then v’ = & (1C(u))
k =4 // Phan hoach twong ttng v4i mike 16n nhat.
While £ > 0 do
for moéi A* € P* do
if (I(t[A;]) € AF and I(u) C AF) or (I(t[A;]) € AF and I(v/) C A¥) then
{(t[A;] =k u) = true} or {(t[A;] =~k u') = true}
exit

k=k—-1

Thuéat toan 3.2

Vao: Cho r 1a mot quan hé xac dinh trén tap va tru cac thudc tinh U.

biéu kién t[A;]0u, véi v 1a mot gid tri s6 hodc gid tri ngon ngw, 0 € {Fk, <k, >k}

Ra: Véimoi ¢ € rsao cho (t[A;]0u) = true

Phwong phap

St dung céc bude tir (1)-(8) trong Thuat todn 3.1
if u € Num(A;) then v’ = ®p(IC(u))
k=1
While £ < 4 do
for véi moi A* € P* do
if {I(t[A]) ¢ AF or I(u) ¢ AF} then (t[A;] #i u) = true
if {o(t{Ad) > v(u)
else if (t[A4;] < u) =
if {I(t[A;]) ¢ AF or I(u') ¢ AF} then (t[A;] #, u') = true
if {v(t[A;]) > v(u)} then or (t[A;] > ') = true
else if (t[A;] <p u') = true
k=k+1

} then (t[A;] > u) = true

= true

3.4. Vi du. Cho lrge d6 quan hé U = {SOCM, HOTEN,SUCKHOE, TUOI, LUONG}

va quan hé Luong_Twoi dugc xac dinh nhu sau:

Bdng 3.1. Quan hé Lwong tudi
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Socm Hoten Suckhoe Tuoi Luong
11111 | Pham Trong Cau | rat rat tot 31 | 2.800.000
22222 | Nguyén Van Ty rat tot 85 cao
33333 Tran Tién Xau 32 2.000.000
44444 Vi Hoang hon xau 45 500.000
55555 An Thuyén rat xau 41 rat cao
66666 Thuan Yén kha nang xau | 61 thap
T Van Cao hon tot 59 it cao
88888 Thanh Tung kha nang tot 75 1.500.000
99999 | Nguyén Cuong it tot 25 | khé thap

(a) Tim nhtng cdn bo c6 TUOI ~9 hon gia va SUCKHOFE =5 khd ndng tot.

(b) Tim nhirng cdn b6 ¢6 TUOI = tré hoac ¢c6 LUONG #; cao.

Trude hét ching ta sé xem mién tri cia SUCKHOE, TUOI va LUONG la ba dai so gia
tr va dwge xdc dinh nhw sau:

X suckhoe = X suckhoes Gsuckhoes Hsuckhoes <), VOi Gsuckhoe = {t6t, zdu}, H ., = {rdt,
hon}, H_ .. . = {khd nang, i}, rait > hon va it > khd nang.

Wuckhoe = 0,6, fm(zdu) =0,6, fm(tét) =0,4, fm(rdt) =0,3, fm(khd)=0,2, fm(khd
nang) = 0,2, fm(it) =0, 3.

Xirwoi = Xituoir Gruois Hiuoir <), V01 Gruei = {tré, gia}, H; uoi = {rdt, hon}, H, .=
{khd ndng, it}, rat > hon va it > khd ning. Wi = 0,4, fm(tré) = 0,.4, fm(gia) =
0,6, fm(rat) = 0,3, fm(khd) =0,15, fm(khd ning) = 0,25, fm(it) =0,3.

X Luong = (Xtuong, Gruongs Hiuong: <) V6i Gluong = { cao, thap}, Hl—Z(mg = {rdt, hon},

Hipong = {khd nang, it}, rat > hon va it > khd nang. Wiyong = 0,6, fm(thdip) =
0,6, fm (cao) = 0,4, fm(rdt) = 0,25, fm(khd) = 0,25, fm(khd ning) = 0,25, fm(it) =
0, 25.

DGi véi thude tinh TUOL Ta ¢6 fm(rdt tré) = 0,12, fm(hon tré) = 0,06, fm(it tré) =
0,12, fm(khd nang tré) =0, 1.

Vi rdt tré < hon tré < tré < khd ndng tré < it tré nén I (rdt tré) = [0, 0,12], I (hon tré)
= (0,12, 0,18], I (khd ndng tré) = [0,18, 0,3], I(it tré) = [0,3, 0,4].

Ta c6 fm(rdt gia) = 0,18, fm(hon gia) = 0,09, fm(it gia) = 0,18, fm(khd nding gia)
—0,15.

Vi it gia < khd ndng gia < gia < hon gia < rdt gia nén I(it gia) = [0,4, 0,58], I (khd
ndng gia) = [0,58, 0,73], I(hon gia) = [0,73, 0,82], I(rdt gia) = [0, 82, 1].

Néu chon 11 = 100 € X y0; khi d6 Vw € Num(TUOI), str dung IC(w) ta c6 Num(TUOI) =
{0,31, 0,85, 0,32, 0,45,0,41, 0,61, 0,59, 0,75, 0,25}.

Do d6 ®5(0,31) = it tré vi 0,31 € I(it tré), twong tw ®2(0,85) = rdt gia, P2(0,32)
it tré, ®4(0,45) = it gia, P2(0,41) = it gia, P2(0,61) = khd nang gia, P2(0,59) = khd ndang
gia, ®2(0,75) = hon gia, P2(0,25) = khd nang tré.

DGi véi thuoe tinh LUONG: Ta céfm(rdt thap) = 0,15, fm(khd thip) = 0,15, fm(it
thap) = 0,15, fm(khd ndng thdp) = 0,15.

Vi rdt thap < hon thdp < thdp < khd ndng thap < it thapnén I (rat thap) = [0, 0,15], I (hon

thip) = (0,15, 0, 3], I(khd ndng thip) = [0, 3, 0,45], I(it thip) = [0,45, 0, 6].
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Ta ¢6 fm(rdt cao) = 0,1, fm(hon cao) = 0,1, fm(it cao) = 0,1, fm(khd ndng cao) =
0,1.

Vi @t cao < khd ndng cao < cao < hon cao < rdt cao nén I (it cao) = [0,6, 0,7], I(khd
ndng cao) = 10,7, 0,8], I(hon cao) = 0,8, 0,9], I(rdt cao) =[0,9, 1].

Néu chon g =rdt rat cao € Xiyong va 11 = 3.000.000, ta c6 v(rdt rdt cao) = 0,985
khi @6 Vw € Num(LUONG) = {2.800.000, 2.000.000, 500.000, 1.500.000}, stt dung IC(w) =
{w x 0(W2)} /1, ta c6 Num(LUONG) = {0,92, 0,65, 0,16, 0,49},

Do d6 ®5(0,92)= rdt cao, ®2(0,65) = it cao, P2(0,16) = hon thip, P2(0,49) = it cao.

Vay, nhitng céan bo c6 TUOI ~9 hon gia va SUCKHOE =4 khd ndang tot 1a:

Bdng 3.2. Két qua tim kiém cia vi du (a)

Socm Hoten Suckhoe Tuoi Luong
88888 | Thanh Tung | kha ndng tot | 75 | 1.500.000

va nhing cdn bo ¢6 TUOI =~ tré hoac ¢6 LUONG #1cao.
Bdng 3.2. Két qua tim kiém cta vi du (b)

Socm Hoten Suckhoe Tuoi Luong
11111 | Pham Trong Cau | rat rat tot 31 | 2.800.000
33333 Tran Tién Xau 32 | 2.000.000
44444 Vi Hoang khé xau 45 500.000
66666 Thuan Yén kha ning xdu | 61 thap
99999 | Nguyén Cuwong it tot 25 | kha thap

4. KET LUAN

Bai bdo xem xét mot cach tron ven viéc danh gid dé doi sanh céc gid tri khi mién tri thudc
tinh cia mot quan hé trong co s& dir licu mo nhan gid tri da dang.Viéc ddnh gid nay 1a phu
hop véi thue té, bdi vi gid tri cia ngon ngir 14 twong doi phite tap. Trén co s& ndy, bai bdo
da phan tich cdc quan hé ddi sanh gitra hai gid tri theo nglr nghia méi. Tir d6 dwa ra mot
s6 vi du vé cdc thao téc dir licu theo cdch ti€p can méi. Van dé xay dung céc phu thuoc dir
liéu trén mo hinh co s& dir liéu mo theo cach tiép can dai so gia tir sé dugce giéi thiéu trong
nhirng bai béo tiép theo.
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