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TOM TAT

Ngay nay, c6 nhiéu hwéng tiép can khac nhau dé xt ly gia tri thudc tinh cta 16p dbi
twong dwoc nhiéu tac gid trong va ngoai nwéc quan tdm. Trong bai bao nay, ching toi dé xuét
mot phwong phap x& ly gia tri thudc tinh cha 16p ddi twong trong co s& div lieu huéng déi
twong véi thong tin mé va khong chac chan dwa trén dinh lwong ngiy nghia cla dai sb gia tor.
Bai bao sir dung phwong phap nay dé chuyén gia tri thudc tinh cla Iép dbi twong vé doan con
[0, 1] twong tng. Ngoai ra, vi tinh m& cla cac phan tlr trong dai s6 gia ti 1a cac doan con cla
[0,1]. T d6, dwa ra mot thuat toan thwe hién viéc so sanh hai doan con [0,1] nay nham dap
&ng yéu cau cla viéc truy van dir liéu.

ABSTRACT

In this paper, a method of handling attribute values of object classes in object-oriented
database with fuzzy information and uncertainties based on quantitatively semantics-based hedge
algebras will be presented. The article also deals with this method to transfer the attribute values
of objects into sub intervals in [0, 1] respectively. In addition, because the fuzziness of the
elements in the hedge algebra is the subintervals in [0,1], an algorithm that allows the comparison
of two subintervals [0,1] will be presented to meet the requirements of the query data.

1. Giéi thi¢u

Trong nhimg nam gan déy, khi ma mé hinh co so dit liéu huéng dbi tuong (CSDL
HDT) truyén théng khong phii hop véi thuc té boi vi thong tin vé cac dbi tuong trong thé
gi6i thyuce thuong co tinh mo hd, khong chéc chin, khong day du. Dé giai quyét van dé dat
ra trong thyc t& mé hinh CSDL HPT mo di dugc dé xut nhdm biéu dién va xir 1y duoc
cac ddi twong ma cac thong tin vé chung c6 thé 1a mo hd va khong chic chan.

Céc gia tri thudc tinh ctia ddi tugng trong CSDL HPT mo rat phuc tap: bao gdm
cac gia tri ngon ngi, gia tri sb, gia tri khoang, tham chiéu dén d6i twong (ddi tugng nay
c6 thé mo), tuyén tap, ... Vi vdy, khi truy van dit liéu trong CSDL HDT vdi thong tin
mo va khong chic chin thi van dé quan trong nhit 1 1am thé ndo tim ra mot phuong
phap xir 1y cac gia tri mo dé tir d6 xay dung phuong phép so sanh giita chiing. C6 nhiéu
cach tiép can dé xir Iy cac gia tri mo duoc cac tic gia trong va ngodi nudc quan tim
nghién ciru: Eiter va cong sy (2001) di gidi thiéu mot mé hinh co sé ddi tugng xac suat
goi 1a POB (Probabilistic Object Base). Pay 1a m6 hinh m¢ rdng mé hinh CSDL HDT
xéc suit cua Kornatzky va Shimony (1994) véi cac chién lugce két hop xéac sudt dé biéu
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din va xtr 1y cac thudc tinh dbi twong duoc thé hién béi cac phan bd xac suat can dudi
va can trén cia mdt tap gid tri. Khong chi mé rong phép chon trong moé hinh cua
Kornatzky va Shimony, cac tic gia con xay dung mot dai sé ddi tugng hoan chinh trén
POB. Tuy nhién, thiéu sot chinh trong mé hinh POB 1a khong cho phép gia tri thudc
tinh mo va chua thé hién dugc phuong thire 16p; Nguyén Cat HO va cong sy (2006) da
dé nghi mot mo hinh trong d6 gia tri tip md cia mdi thude tinh duoc biéu dién boi mot
nhin ngdn ngir va ngit nghia ctia n6 dwoc xac dinh boi mot dai sd gia tir. Trong mo hinh
nay, tac gia da dinh nghia d6 do tinh mo, nglt nghia clia cac nhan ngén ngit, tinh twong
tu va cac quan hé ddi sanh giira chiing, 1am co s& cho mot ngdn ngir truy van dit liéu mo
trén mo hinh nay.

Duya theo cach tiép can cua Pai s6 gia tir (DSGT), ngit nghia ngdn ngit ¢ thé biéu
thi bang mot lan cén cac khoang duoc xac dinh boi d6 do tinh md cac gia tri ngdn ngi
ciia mot thudce tinh duge xem nhu 14 bién ngdn ngir. Trén co s d6 , trong bai béo nay
xem mién gia tri thudc tinh dbi twong 1a dai sd gia tir, ching toi dé xuat mot phuong
phap bién doi vé cac gia tri khoang va sau d6 chuyén cac gia tri khoang nay vé doan con
cua [0, 1]. Tt 40, viéc truy van va xu 1y dit liéu cua cac dbi twong md véi thong tin mo
hd, va khong chic chin tré nén hiéu qua.

Trong phan 2 chung t6i trinh bay mot s khai niém co ban lién quan dén DSGT
1am co s& cho cac muc tiép theo. Phan 3 trinh bay phwong phap xtr 1y gia tri khoang va
phuong phap so sanh trén cac doan con cua [0, 1]. Phan 4 trinh bay phwong phép xir 1y
truy van voi thong tin md va khong chéc chin

2. Pai 50 gia tir

Dé xdy dung cach tiép can dai sb gia tir, trong phan nay chiing t6i trinh bay tong
quan vé& mot s6 nét co ban cua dai sé gia tir va kha ning biéu thi ngit nghia dwa vao céu
trac cia dai s6 gia tir [1].

Chung ta xét mién ngdn ngit cia bién chan Iy TRUTH gdm cic tir sau:
Dom(TRUTH) = {true, false, very true, very false, more-or-less true, more-or-less false,
possibly true, possibly false, approximately true, approximately false, little true, little
false, very possibly true, very possibly false.....}, trong do true, false la cac tir nguyén
thuy, cac tir nhan (mordifier hay intensifier) very, more-or-less, possibly, approximately
true, little goi 1 cac gia tir (hedges). Khi d¢6 mién ngon ngit T = dom(TRUTH) c6 thé
biéu thi nhu mot dai s6 X = ( X, C, H, <), trong d6 C 1a tap cac tir nguyén thuy duoc
xem 1a cac phan tir sinh. H 1a tdp cac gia tr dwoc xem nhu 1a cac phép toan mot ngoi,
quan hé < trén céc tur (cac khai ni€ém mo) 1a quan hé thtr tuy dugc "cam sinh" tr ngl
nghia tu nhién. Vi du dya trén ngit nghia, cac quan h¢ thur tu sau la dang: false < true,
more true < very true nhung very false < more false, possibly true < true nhung false <
possibly false, ... Tap X duoc sinh ra tir C bdi cac phép tinh trong H. Nhu vdy, mdi phan
tr cia X s€ co dang biéu dién x = hyhy.i....... hix,x € C. Tap tat ca cac ph?m tir dugc sinh
ra tir mot phan tir x duoc ky hiéu 1a H(x). Néu C c6 dang hai tir nguyén thuy mé, thi
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moét duoce goi 1a phan tir sinh duong ky hiéu 1a ¢, mot goi 1a phan tir sinh 4m ky hiéu 1a
¢ vatacodc <c'. Trong vi du trén True la duong con False 13 am.
Nhwe vy, cho X = (X, G H <)v6i G={c, W,c'}), H=H CH', trong do
H = (hi., hypva H = {h,, ..., hgl, voi hp <. .< hyvah;<. .< hyg trong do
p, q >1 la day cac gia twr.
Pinh nghia 2.1 [1]. * X — [0,1] goi la ham ngir nghia dinh luong cua X néuVvh,
k e H hoiac V h,k € H, va Vx,y € X ta co:
|f (hx) = f ()] _ )= () "
)= f ()| [f) =)

V6i dai s6 gia tir va ham dinh lwong ngit nghia ta c6 thé dinh nghia tinh mo cua

mot khai niém mo. cho trude ham dinh lugng ngit nghia f ciia X, xét bat ky x € X. Tinh
mo cua x khi d6 duoc do bang duong kinh cua tap f{H(x)) < [0,1].

Pinh nghia 2.2 [1]: Ham fin: X — [0,1] dwoc goi 1a d6 do tinh mo trén X néu
thoa man céac diéu kién sau:

(1) fm la d6 do mo déy du trén X, tuc la

D fm(hu) = fm(u) #
—q<i<p,i#0

(2) Néu x 1a khai niém 13, tirc 1a H(x) = {x} thi fin(x) = 0. Do d6 fin(0) = fin(W)
= fin(1) = 0.

(3) Véi Vxy € X, Vh e H, taco 27U /M) oo 1a ti sé nay khong

Jm(x) — fm(y)

phu thude vao x va y, dugc ki hi€u la pu(h) goi la d6 do tinh mo (fuzziness measure ) cia

gia t h.

Pinh nghia 2.3 [1]: Goi fin 1a d6 do tinh md trén dai sé gia ta X, £ X > [0, 1].
Véimoi x € X, taky hiéu /(x) < [0, 1] va |I(x)| la d0 dai cta I(x).

Mot ho J = {I(x):xe X} dugc goi la phan hoach cua [0, 1] néu:

(1): {I(c"), I(c)} 1a phan hoach cuia [0, 1] sao cho |I(c)| = fin(c), véice{c’, c¢’}.

(2): Néu doan I(x) di duoc dinh nghia va |[I(x)| = fin(x) thi {I(hx): I = 1...p+q}
dugc dinh nghia 1a phan hoach cuia I(x) sao cho thoa man diéu kién: |I(h;x)| = fin(hix) va
[I(hix)| 1 tap sap thu tu tuyén tinh.

Tap {I(hix)} dugc goi la phan hoach gan v&i phan tir x. Ta ¢6

S 10| = 1) = fin)

Pinh nghia 2.4 [1]: Cho Xy = {xeX :[x| = k}, xét P* = {I(x):xeX,} 1a mot

phan hoach cua [0, 1]. Ta noi réng u bﬁng v theo muc k, dugc ky hi€u u =, v, khi va chi
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khi /() va I(v) cuing bao ham trong mot khoang mo muc k. C6 nghia Vu, v € X,
u=, ve AN e P Iu)c A va I(v)c A",
3. Phwong phap xir ly gia tri thudc tinh
3.1 Gid tri thugc tinh
Gi4 tri thudc tinh cua dbi tuong c6 thé 1a mot trong bdn trudng hop sau:

1. Gia tri chinh xac: Gia tri c6 thé 1a cac gia tri cta cac kiéu dit liéu nguyén thiry
nhu cac kiéu sé hodc kiéu xau ky tu, hodc 1a tap hop cac gia tri nguyén thuy.
Mién gia tri trong truong hop nay chiing ta c6 thé dé dang thao tac bang viéc sir
dung cac phép toan (<,>,=) trong biéu thirc diéu kién ctia cau hoi truy van; hodc
ching ta c6 thé xdy dung cac diéu kién mo dé thyc hién truy van di liéu, vi du
“cho biét tat ca doi twong nhdn vién cé thu nhdp thap hon lwong trung binh”

2. Gia tri khong chinh xac (hoac mo): Truong hop véi gia tri khong chinh xac
(hodc mo) rat phic tap, thudng thi nhin ngdn ngit duoc sir dung dé biéu dién
cho nhiing loai gia tri nay [9]. Nhitng kiéu gia tri khong chinh xac phai dugc
xem xét theo ngit nghia cua cac gia tri khong chinh xac. Chang han, mot thyc
vét ¢6 tén 1a hing tdy, dat thich hop cho né phat trién 1a min nhung khong chic
chin né can mirc do 4nh sang 1a nhe hay trung binh, hodc chiéu cao cua anh ta
khoang 2m, hoéc khoang [0, 35] dé biéu din khai niém #é cua con nguoi.

3. Déi twong: Trong truong hop nay gia tri thudc tinh co thé tham chiéu dén mot ddi
tuong khac (d6i tuong phirc). i trong ma nd tham chiéu dén c6 thé mo. [9]

4. Tuyén tap: Thudc tinh c6 thé 1a tap cac gia tri hodc tap (set) cac ddi tuong [9].
Su khong chinh xac cua cac thudc tinh nay duoc chia thanh 2 miic:

a. Tap (set) co thé mo.
b. Thanh vién cua tap c6 thé 1a cac gia tri md hodc cac dbi tugng mor
Trong bai bao nay ching toi tap trung xét cac gia tri thude tinh trong trudng hop
thr hai va dac biét gia tri khoang phuc vu cho viéc xur 1y va thao tac dir li€u trong cac
phan sau.

3.2 Chuyén cdc gid tri khodng vé doan con [0,1]

Goi Dom(4;) = [min,max] 1a mién gia tri thudc tinh ddi twgng, trong d6 min va
max tuong ung la 2 gid tri nho nhat va 16n nhat cia Dom(A;).

Pinh nghia 3.1 [6]: /- Dom(A;) — [0,1] va dugc xac dinh:

f(@)=—""_Va e Dom(4,)
max —min

3.3 So sanh cdc gid tri khodng véi dp do tinh mo trén dai sé gia tir
Cho dai s gia tr X = (X, G, H, <) va mdt gia tri khoang [a, b] sau khi da
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chuyén vé doan con [0, 1] (sit dinh nghia 3.1 dé chuyén vé doan [0, 1] tvong tng). Vi
tinh mo cia x la mot doan con [0, 1] do do dé thuc hién viéc so sanh chung ta chi can
tim phén giao cuia hai doan con [0, 1] twong tng nay.

Poan con thtr nhat véi x € X, ta ky hiéu 1(x) < [0,1] va [I(x)| = fin(x). Poan con
thir hai 1a [I,, Iv] = [f(a), f(b)] = [0,1]. Khi d6 phuong phép so sanh va tim phan giao cia
hai doan con [0,1] nhu sau:

Trueong hop 1: voi mdi doan [, Iy], néu ton tai x e X sao cho [Ia,lb]g 1(x), thi

a,b

=X
I+

I(x)

Trueong hop 2: voi mbi doan [I,, Iy], néu ton tai x e X sao cho [Ia,lb]i I(x).

Trong trudng hop nay chiing t6i chia thanh 2 truong hgp nho nhu sau:

- Truong hop a: ¥V x,x, € X ,va gia st x <x1 thi néu []a,lb]ml(x)|2 [Ia,lb]|/c,
thi |a,b =y * . |
| f ...................... | ,>=b |
I(x) I(x)
- Truong hop b: ¥V x,x, € X , va gia st x < x1 thi néu [1,.1,1n1(x)|>[1,.1,]/c,
thi |a,b| =, x I IIK — ;i’ I
Ix) I(x;)

Véi ¢ 1a s6 doan con I(x;) < [0,1], sao cho ([Iu,lb]ml(x));t o

Trong hop 3: v6i mdi doan [, I,] va néu ton tai xeX sao cho
([1,.1,]n1(x))=¢. Néu ton tai zeX sao cho [I,, I] < I(z) va I(x) < I(z) thi |a, b

I
] ]

= X
Il

I(x)

1(z)

4. Truy van dir liéu v6i thong tin mo va khong chic chin

4.1 Vi du: ching ta xét co so dit liéu v6i 6 d6i tugng sinh vién nhu sau
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SV1

SV2

SV3

ten: Anh
tuoi: 30
chieucao:[1.65,1.69]

ten: thanh
tuoi: khoang 25

chieucao:1.72

ten: nhan
tuoi: [25,30]
chieucao:[1.7,1.8]

chieucao:1.67

chieucao: [1.8,1.9]

Sv4 SV5 SVé6
ten: Hoa ten: Phuong ten: Héng
tuoi: [35,45] tuoi: 45 tuoi: [27,32]

chieucao: 1.6

4.2 Thudt todn xdc dinh gid tri chédn ly thudc tinh

mo x la doan con [0, 1]) v&i doan con nay. Thudt toan dung khi tim doan con thoa man

Y twéng: Dé xac dinh gia tri chan 1y cho gia trj thudc tinh dbi twong. Chung toi
chuyén doi gia tri thudc tinh cua doi tuong vé doan con [0, 1] va so sanh x € X (vi tinh

dieu kién mo.

Thuét toan 4.2 xac dinh gia tri chan 1y cua diéu kién mé.

Vao: Tap cac déi tuong O(U), voi U={A|,As,...,Ap} 12 tdp céac thudc tinh cia

d6i tuong

Ra: OfA;]=, x la dung

Phwong phap:

bl: bat Dom(A;)=[min,max]

b2:  Formdi O do

if O[A;] khong phai 1a gi4 tri khoang then chuyén O[A;] thanh khoang [a,b]

tuong Ung.
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b3: For mdi O do

// st dung ham f dé chuyén doan [a,b] thanh doan con [0,1]
O[Ai] = [f{a), Ab)];

b4:  For mdi O do

if O[A;]<I(x) then (O[A]=kx);

if O[Aj] zI(x) then

if (3 x;eX ) va (x<x1) va (|O[4,] " [(x)| > |0[4,]/ ¢ ) then (O[A{]=x);

if (3 x;eX ) va (x<x1) va (|O[4, 1N I(x,)| 2|0[4,]/ ¢ ) then (O[A]=x1)

if (0[4,]n1(x))=¢) then

if (3zeX) va (O[Ai] c I(2)) va (I(x) < I(z)) then (O[A{]=z)
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4.3 Truy vin
Truy vén 1: Cho biét nhitng sinh vién ¢ tuéi khd ndng tré trong vi du & 4.1.

Vay dé tra 10i dugc cau truy van 1 chung ta thyc hién nhu sau:
Budce 1:

Goi Xuwoi = ( Xuwoi» Guuoi, Huoiy <) 12 dai sd gia t, voi Guo= {gid, tré},
H'woi = {rat, hon}, Huei= {kha ning, it}, rat > hon va it > kha ning.

Chon Wy = 0.6, fm(tré) = 0.6, fm(gia) = 0.4, fm(rit) = 0.25, fm(hon) = 0.25,
fm(kha nang) = 0.25, fm(it) = 0.25, va Dom(TUOI) = [0,100].

Ta c6 fm(rat tré) = 0.15, fm(hon tré) = 0.15, fm(it tré) = 0.15, fm(kha nang tré) =
0.15. Do réat tré < hon tré < tré < kha nang tré < it tré nén ta c6 I(rat tré) = [0, 0.15],
I(hon tré) = [0.15, 0.30], I(kha nang tré) = [0.30, 0.45], I(it tré)=[0.45, 0.60].
Budée 2: Ap dung thuat toan 4.2

Sau khi thuc hién b1 va b2 cua thudt toan 4.2 ta c6 két qua nhu sau véi
Dom(TUOI) = [0, 100]:

SV1 Sv2 SV3
ten: Anh ten: thanh ten: nhan
tuoi: [0.30,0.30] tuoi: [0.23,0.27] tuoi: [0.25,0.30]
chieucao:[1.65,1.69] chieucao:1.72 chieucao:[1.7,1.8]
Sv4 SV5 SVe6
ten: Hoa ten: Phuong ten: Hong
tuoi: [0.35,0.45] tuoi: [0.45,0.45] tuoi: [0.27,0.32]
chieucao:1.67 chieucao: [1.8,1.9] chieucao: 1.6

b3: xac dinh cac dbi twong thoa mén diéu kién

Vi [0.35, 0.45] < I(kha nang tré), ma [f(a), f(b)]= [0.35, 0.45] nén [0.35, 0.45]
=, khd nang tré, va vi [0.45, 0.45] c I(khd nang tré), ma [f(a), f(b)] = [0.45, 0.45]
nén [0.45, 0.45]=, kha nang tre.

Vay c¢6 hai sinh vién co tudi khd nang tré 1a SV4 va SV5
Truy van 2: Cho biét nhitng sinh vién c6 chiéu cao it cao.

Vay dé tra 16 dugce cau truy van 2 chung ta thuc hién nhu sau:
Buwéc 1:

Goi  Xehiewcao = ( Xechieucaos Gehieucaos Hehiewcao» <) 12 dai sb gia t, voi
Giehieucao = {€20, thap}, H rongluong = {T4t, hon}, Hyongluong = {khd ning, it}, rit > hon va
it > kha nang.
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Chon Wepieucao = 0.6, fm(thap) = 0.6, fm(cao) = 0.4, fm(rdt) = 0.35, fm(hon) =
0.25, fm(kha nang) = 0.2, fm(it) = 0.2

Ta c6 fm(rdt cao) = 0.14, fm(hon cao) = 0.1, fm(it cao) = 0.08,
fm(kha ning cao) = 0.08. Do it cao < kha ning cao < cao < hon cao < rat cao nén ta c6
I(it cao) = [0.60, 0.68], I(kha ning cao)=[0.68, 0.76], I(hon cao)=[0.76, 0.86], I(rat
ca0)=[0.86, 1].
Budére 2: Ap dung thuat toan 4.2

Sau khi thuc hién b1 va b2 cua thudt toan 4.2 ta c6 két qua nhu sau véi
Dom(CHIEUCAOQO) =[1.0, 2.0]:

SVl Sv2 SV3
ten: Anh ten: thanh ten: nhan
tuoi: 30 tuoi: khoang 25 tuoi: [25,30]
chieucao:[0.65,0.69] chieucao:[0.72,0.72] chieucao:[0.7,0.8]
SV4 SV3 SVeé
ten: Hoa ten: Phuong ten: Hong
tuoi: [35,45] tuoi: 45 tuoi: [27,32]
chieucao:[0.67,0.67] chieucao: [0.8,0.9] chieucao: [0.6,0.6]

b3: x4c dinh cac ddi tugng théa man diéu kién

Vi [0.6, 0.6] < I(it cao), ma [f{a), f(b)] = [0.6, 0.6] nén [0.6, 0.6]=; it cao, va vi
[0.67, 0.67] < (it cao), ma [f(a), f(b)] =[0.67, 0.67] nén [0.67, 0.67] =, it cao.

Ngoai ra, xét [0.65, 0.69], ta c6 [0.65, 0.69] NI(it cao) = [0.65, 0.68] va
[0.65, 0.69] N I(khd nang cao) =[0.68, 0.69].

Vi [[0.65,0.69] n I(it cao)| > [0.65, 0.69]/2, nén [0.65, 0.69]= , it cao.

Vay c6 ba sinh vién ¢6 chiéu cao if cao 12 SV1, SV4 va SV6

5. Kétluan

Trong bai bdo ndy, chung t6i dé xuat mot phuong phap méi cho viée thao tac di
liéu dang khoang trong CSDL HDT véi théng tin mo va khong chic chin, day la
phuong phap tiép can ngit nghia dinh luong dai s gia tir. Vi cach tiép can nay, viéc
thao tac dir liéu trd nén don gian vi cac gia tri khoang dugc chuyén thanh cac doan con
trong tmg cua [0,1] va tinh md cia cac phan tir trong dai sé gia tir ciing 14 cac doan con
cua [0,1] nén viéc so sanh nay trd thanh viéc so sanh trén hai doan con cua [0,1].

Cudi cung, chung téi xay dung thuat toan cho viéc xac dinh gia tri chan ly cua
dicu kién mo trong cau truy van.
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