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Tém tat. Lap luan tuong ty 1a mot cong cu suy dién quan trong trong nghién citu tri tué nhan tao.
Truy van Null 1a nhitng truy vAn ma né nhan mot cau tra 18i Null tit hé théng co sé dit liéu, thudng
13 vi thong tin khong diy di trong co sé dit lieu (CSDL). Lap luan tuong ty that sy rat 1a hitu ich
dé tao ra mot cau tra 15i gan dang cho truy van Null. Lap luan tuong tu sit dung phu thuoc ham
md dé tra 10i cac truy van Null trén co sé dit lieu quan hé md da duge nghieén citu. Bai bao dé xuat
mot cach tiép can dé c6 duge mot cau tra 16i gan ding cho truy van Null trén mo hinh CSDL huéng
déi tugng (HDT) véi thong tin md va khong chic chin dya trén dai s6 gia tit (DSGT). Phuong phap
tiép can & day dua trén lan can ngit nghia cia DSGT dé xay dung cac xac dinh md thudc tinh va xac
dinh m& phuong thic.

Abstract. Reasoning by analogy is an important inference tool in the study of artificial intelligence.
Null queries are queries that find an answer to Null from the database system, often because of the
imcompleteness of information in the database. Analogical reasoning are really useful to generate an
approximate answers for Null queries. Analogical reasoning using fuzzy functional dependencies to
answer null queries on fuzzy relational databases have been studied. In this paper, we present an
approach to obtain an approximate answer for Null queries on Object-oriented database model with
fuzzy information and uncertainty based on hedge algebra. Our approach was based on the concept
semantic neighborhood of hedge algebra to build attribute fuzzy determination and method fuzzy
determination.

1. MO DAU

Mo hinh CSDL quan hé va huéng doi tugng mo chita thong tin khong day di, khong chinh
xac hogc khong chic chin da duge nghién citu rong rai trong nhitng nam gan day [1-11]. Dé
biéu dién nhitng thong tin md trong mé hinh dit lieu, c6 nhiéu huéng tiép can co ban: mo hinh
dya trén quan hé tuong tu [5] va mo hinh phan b6 kha nang [1], ...

Mot cau truy van dude xem 1a truy van Null khi né nhan dugde cau tra 16i Null tut CSDL.
Cau tra 16i Null ¢6 thé duge sinh ra do nhidu nguyén nhan khac nhau. Nguyén nhan tht nhat,
14 khi dit lieu trong CSDL khong théa man diéu kién clia cau truy van. Mot nguyén nhan tiép
theo, hodc 14 do dit lieu khong ton tai trong CSDL, chang han ta truy van céc bo (tuple) dit
lieu tit quan hé R, nhung ching khong ton tai trong CSDL. Mot nguyén nhan nita, d6 1a do
thong tin khong day du trong CSDL, nguyén nhan nay thuong la do gia tri thuoc tinh cta
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mot s6 dbi tuong bi thiéu. VA ngoai ra con c6 rat nhieu nguyén nhan khac nhau. Bai bao sé
tap trung nghién ctu truy van Null duge sinh ra do nguyén nhan thong tin khong day du
trong CSDL. Hau hét trong cac CSDL truyén thong khi truy van dit lieu trong trudng hgp
nay thi cau tra 1oi Null luon duge tao ra. Tuy nhién, viéc c6 duge cau tra 10i gan dung thi bao
gio ciing t6t hon khi nhan duge mot cau tra 1oi Null.

Céc tac gia trong [5] da dua ra mo hinh Iy thuyét sit dung lap luan tuong tur dé tra 16i cac
truy van Null cho mo6 hinh CSDL quan hé md dya vao phan b6 kha niang. Tuy nhién, trong
md hinh nay, Dutta khong xem xét dit lieu véi cdc mién tuong tu 10i rac, noi dit lieu c6 thé
duge mo hinh héa thong qua cac moi quan hé tuong tu.

Duta vao nhitng uu diém ctia cau triic dai s6 gia tt (DSGT) [7], cac tac gid da nghien
citu mo hinh CSDL quan hé [8-10] vA huéng doi tugng [2, 3] md dya trén cach tiép can cla
DSGT, trong d6 ngit nghia ngon ngit dude lugng hoa bang cac anh xa dinh lugng ctia DSGT.
Theo cach tiép can ctia DSGT, ngit nghia ngdn ngit c6 thé duge bicu thi bing mot lan can
cac khoang duge xac dinh bdi do do tinh md ctia cac gia tri ngdn ngit cia mot thudce tinh véi
vai tro 14 bién ngon ngit. Bai bao sit dung Iy thuyét lap luan tuong tu [5] dé tra 16i cac truy
van Null cho mo hinh CSDL HDT md dua theo cach tiép can DSGT.

Bai bao dugc trinh bay nhu sau: Muc 2 trinh bay mot s6 khai niem co ban lién quan dén
DSGT lam co sé cho cac muc tiép theo. Muc 3 trinh bay cac dinh nghia vé xac dinh mo thuoc
tinh, x4ac dinh mo phuong thiic va co ché 1ap luan tuong tu cho viéc tra 16i nhitng truy van
Null. Muc 4 trinh bay cac qui trinh st dung xac dinh md thudc tinh, xac dinh ms phuong
thiic va mot s6 vi du minh hoa cho ¥ tudng cia hudéng tiép can nay, va cudi cing 1 két luan.

2. MOT SO KHAI NIEM CO BAN

Sau day 1a mot s6 khai niem vé anh xa dinh lugng [7] va cach thitc xac dinh cac he lan
can ngit nghia dinh lugng [8, 10].

2.1. Dai sb gia tit

Cho mot DSGT X = (X, G, H, <), trong d6 X = LDom(X), G = {1,c~, W, c",0} la tap
cac phan t1t sinh, H 1a tap cac gia t1t duge xem nhu 13 cac phép toan mot ngoi va < 1a quan
hé thit tu ngtt nghia trén X. Tap X dugc sinh ra tit tap G bdi cac phép toan trong H. Nhu
vay, mdi phan tit ctia X sé c6 dang biéu dién x = hyph,_1.....h1x, x € G. Tap tat ci cac phan
tit duge sinh ra tit mot phan tit x duge ky hieu 1a H(z). Cho tap cic gia tt H = H- UH™,
trong d6 HT = {hq,...,hp} va H~ = {h_1,...,h_4}, déu 1a tuyén tinh véi thi tu nhu sau:
hi < .. <hpvah_1 <..<h_g trong d6 p,q > 1. Khi do, ta c6 cac dinh nghia lién quan
nhu saw:

Dinh nghia 2.1. Ham fm : X — [0, 1] dugc goi 1a do do tinh mo trén X néu thod man
cac dieu kién sau:

1. fm la do do mo day du trén X, tic 1 S fm(hiu) = fm(u).
—q<i<p,i#0

2. Néu z la khai niém 1o, tic 1a H(z)={z} thi fm(z)=0, do d6 fm(0) = fm(W) =
fm(1) =0.
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3. V6iVx,y € X, Vh € H, ta co ff%(ff)) = ff%&%), nghia 13 ti s6 nay khong phu thuodc vao

x v y, duge ki hieu 1a pu(h) goi 1a do do tinh mo (fuzziness measure) cua gia tit h.

Dinh nghia 2.2. (Ham dinh lugng ngit nghia v)
Cho fm 1la do do tinh m¢ trén X, ham dinh lugng ngit nghia v trén X dugc dinh nghia
nhu sau:

1. y(W)=0= fm(c),v(c?) =0 —a.fm(c”) vav(cT) =0+ a.fm(c").

2. Néu 1 < j <pthi:v(hjz) =v(zx) + Sign(hjz) x [ZJ: fm(hx) — w(hjzn)fm(hjzn)],
i=1

—1

Néu —¢q < j < —1thi:v(hjz) = v(z) + Sign(hjz) x | > fm(hix) — w(hjzn)fm(hjzn)],
i=j

trong do:

w(hjz) = % 1+ Sign(hjx)Sign(hghjz)(f —a)] € {a, B}

Phan hoach dva trén do do tinh mé cia cdc gid tri ngon ngt trong dai sé6 gia ti

Vi do do tinh mo cua céc tit 1a mot khodng ctia doan [0, 1] vA ho cac khodng nhu vay cia
cac tit ¢6 cung do dai sé tao thanh phan hoach cia [0, 1]. Phan hoach tng v6i do dai tit 16n
hon sé min hon va khi do dai 16n vo han thi do dai ciia cadc khodng phan hoach gidm dan vé

0.

Dinh nghia 2.3. Goi fm la do do tinh md tréen DSGT X, V6i mdi x € X, ta ky hiéu
I(z) C[0,1] va [I(z)| 1a do dai cua I(x).
Mot ho J = {I(z) : x € X} dugdc goi 1a phan hoach ctia [0, 1] gdn véi x néu:

1. I(c"),I(c™) 1a phan hoach ctia [0, 1] sao cho |I(c)| = fm(c), v6i c € {ct,c™}.

2. Néu doan I(z) da duge dinh nghia va |I(z)| = fm(z) thi {I(hz):i=1...p+ q} dugc
dinh nghia la phan hoach ctia I(x) sao cho thod man diéu kien: |I(h;x)| = fm(h;x) va
{I(hiz) : i = 1..p+ q} 1a tap sép thi ty tuyén tinh, tic 1a: hodc I'(hix) < I(hsx) <
I(hg:E) < ... < I(hp+q$), hoac I(hllE) > I(hg:l?) > I(hg:E) > > I(hp+q$).

pt+q

Tap {I(h;z)} dugc goi la phan hoach gén v6i phan ti . Taco > [I(hx)| = |I(z)] = fm(z).
i=1

Dinh nghia 2.4. Cho P* = {I(2): z € X3} v6i X} = {x € X : |z| = k} 1a mot phan hoach
ctia [0, 1]. Ta néi rang u bing v theo mic k trong P*, dugc ky hieu u ~4, v, khi v& chi khi
I(u) va I(v) ciing thuoc mot khoang trong P*. C6 nghia Va,y € X, u ~ v < JAF € Pk .
I(u) C AF va I(v) C A*.

2.2. Lan can mtc k

Xét mot CSDL {U; Const}, trong d6 U = { A1, As, ..., Ay} 1a tap v tru cac thudce tinh,
Const 1a mot tap cac rang buoc dit lieu ctia CSDL. Mdi thuoc tinh A dude gan v6i mot mien
gia tri thugc tinh, ky hieu 1a Dom(A), trong d6 mot s6 thuoc tinh cho phép nhan cac gia tri
ngon ngit trong luu trit trong CSDL hay trong cac cau héi truy van va duge goi 1a thudce tinh
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ngon ngit. Nhitng thuoc tinh con lai duge goi la thuoc tinh thue hay kinh dién. Thuoc tinh
thuc A duge gan v6i mot mién gia tri kinh dién, ky hiéu 1a D4. Thudc tinh ngon ngit A sé
duge gdn mot mién gia tri kinh dién D4 vA mot mién gia tri ngon ngit LD 4 hay la tap céc
phan tit ctia mot DSGT. Dé bao dam tinh nhat quan trong xtt 1y ngit nghia dit licu trén co sé
thong nhat kiéu dit licu ctia thudce tinh ngon ngit, mdéi thudce tinh ngon ngit sé dude gan véi
mot anh xa dinh luong v4 : LDy — D4 duge xac dinh bdi mot bo tham s6 dinh lugng clia A.
Nhu vay, mdi gid tri ngon ngtt z cua A sé duge gdn mot nhan gia tri thuc v4 € D4 duge xem
nhu gia tri dai dién cua z. Viéc danh gia do tuong tu gitta cac dit lieu ctia mot thudc tinh A
duge duya trén khai niém lan can mitc & clia mot gia tri ngon ngt, véi k 13 s6 nguyeén duong.

Cac tac gid trong [8, 10] da lay cic khodng md ciia cdc phan tit do dai k lam do tuong
tu gifta cac phan ti, nghia 1 cac phan tif ma cac gia tri dai dién ctia ching thudc cing mot
khoang ma malc k la tuong tu madc k. Tuy nhién, theo cach xay dung cac khoadng mo mac k,
gia tri dai dién ciia cac phan ti z c¢6 do dai nhé hon k luon 1a dau mat ctia cac khoang mo
mate k. Do vay, khi xac dinh 1an can maéc k chiing ta mong muén cac gia tri dai dien nhu vay
phéi 1 diém trong ctia lan can maic k.

Chiing ta luon luon giad thiét rang mdi tap H~ va H™T chita it nhat 2 gia tit. Xét X 1a
tap tat ca cac phan ti do dai k. Dua vao khodng md matc k va maic k+1 céc tac gia [8, 10] da
xay dung mot phan hoach ctia mién [0, 1] nhu sau:

(1) Do tuong tu mic 1: Véi k = 1, cac khoang md mic 1 gom I(c _) va I(ct). Cac
khoédng md miic 2 trén khoang I(c™) 1a I(h_gct) < I(h_gy1ct)... < I(h_oct) < I(h_ict) <
va(et) < I(het) < I(h26+) < ... <I(hp_1ct) < I(hyct). Khido, taxay du’ng phan hoach vé
do tuong ty mite 1 gom céc 16p tu’dng duong sau: S(0) = I(hyc™); S(c™) = I(c7)\[L(h—gc™)U
I(hye ) S(W) = I(h_ge™) UT(h_ge*); S(e*) = TN T(h ™) U I(hyet)] va S(1) =
I(hyc™).

Ta thay, trit hai diém dau mtt v4(0) = 0 vaiva (1) = 1, cic gid tri dai dien va(c™), va(W),
va(ct) déu 1 diém trong tuong tng ctia cac 16p tuong tu mic 1 S(c™), S(W) va S(ct).

(2) Do tuong tu mic 2: véi k = 2, cac khodng md mtic 2 gom I(h;c™) va I(h;c™). Ching
ta sé c6 cac 16p tuong duong sau: S(0) = I(hphpc™); S(hic™) = I(hic™)\[I(h—_ghic™) U
I(hphic™)]; S(W) = I(h_gh_qc )UI(h_gh_qcT); S(hic™T) = I(hic™) \[I (h—_ghicT)UI (hyhict)]
va S(1) = I(hphyct), voi —qg < i < p.

Bing cach tuong tit nhu vay, c6 thé xay dung cac phan hoach céc 16p tuong tu matc k bat
ky. Tuy nhién, trong thyc té ting dung theo [6] thi k& < 4, ttic ¢6 t6i da 4 gia tii tac dong lien
tiép len phan tit nguyén thiy ¢~ va ¢t. Cac gia tri 16 va cac gia tri mo goi 1a ¢6 do tuong tu
madc k néu cac gia tri dai dién ctia ching cliing ndm trong mot 16p tuong tu maic k.

Lan can muc k cta khai niém ma: Gia st phan hoach cac 16p twong tu maic k la
cac khoang S(z1), S(x2),...,S(zm). Khi d6, mdi gia tri ngon ngit fu chi va chi thugc vé mot
16p tuong tir, chang han dé 1a S(z;) va no goi 1a lan can maic k ctia fu va ky hieu 1a FRN(fu).

3. LAP LUAN XAP Xi DE TRA LOI TRUY VAN NULL

Cho mot 16p md C' bao gom tap cac thuoc tinh va phuong thic C = ({ay,az, ..., an},
{Mla M27 B Mm})

Lap luan tuong tu 1a nham nhan dudge mitc do tuong tir gifta cac doi tugng nguon va doi
tugng dich dong thai suy ra duge mot s6 cac tinh chat ctia ddi tugng dich dya vao cac tinh
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chat tuong tu ctia cac d6i tugng nguon. Trong CSDL md, thong tin khong day di, khong chac
chan thuong cau tra 10i cho truy van Null 14 cau tra 10i Null do thiéu cac gia tri thuodc tinh
ctia mot s6 déi tugng. Quan hé tuong tu sé rat phit hop dé c6 duge cac cau tra 1oi gan ding
cho cau truy van Null.

Goi S 1a ddi tugng nguon va T' 1a ddi tugng dich, tap ddi tugng nguon va dich c6 tinh chat
tuong tu nhau 1a P. Theo 1ap luan tuong ti, néu S c¢6 tinh chat P’ thi ching ta suy ra T c6
thé ciing c6 P' dya vao tinh chiat P c6 trong ca S va T [11].

Vi du 3.1. Xét mo6 hinh CSDL HDT mo bao gom mot tap cac déi tuong ctia 16p Nhan Vien
nhu sau

HhanVien

ten

wviTri

trinhDo

luong

I |
EcoPhan Quanly
tienHgoaiGio tienThuong

Hinh 3.1. Co sé dit lieu huéng doi tuong

Sau day la mot s6 thé hién ctia 16p BoPhan, 16p QuanLy dé don gian ta giéi han bang dit
licu chi gom nhitng thuoc tinh.

Bdng 1. Thé hién ctia 16p BoPhan va QuanLy

(a) Thé hien ctia 16p BoPhan (b) Thé hién ciia 16p QuanLy
BoPhan QuanLy
iDBP ten viTri trinhDo tienNgoaiGio luong iDQL ten viTri trinhDo tienThuong luong
iD1 An ketoan Cb 30 90 iD1 Hai Gd Cb 30 90
iD2 Binh ketoan Cb 27 80 iD2 Minh Qlvh TC 27
iD3 Hoa vanhanh TC 24 70 iD3 Tam Qlsp Cb 15 25
iD4 Hue vanhanh TH 23 65 iD4 Nam Qlht CH 22 30

Vi du, xét cac doéi tuong dude cho trong Vi du 3.1. Giad st rang gia tri thuoc tinh
luong ctia ddi tugng Binh la thiéu va cau truy van nhu sau: “Cho biét luong ciia Binh”
(luong(Binh)?). Khi d6 cau tra 15i 1a Null duge tao ra. Ta c6 thé gid thiét ring c6 mot cau
tra 10i gan dang cho cau tra 1oi Null d6 1 luong ctia Binh vao khodng 90. Boi vi cong viéc clia
Binh 1a ké todn va c6 thé tim thay luong clia cong viée ké toan tit tap céc dbi tugng trong Vi
du 3.1 1a 90, day chinh la luong ctia déi tugng An (Binh va An c6 thudc tinh gidng nhau la
ké todn, thuoc tinh nay la mot yéu t6 xac dinh luong). Tat nhién, cau tra 16i xap xi c6 the
khong ding vi do nhiéu yéu to6 4nh hudng dén luong ctia nhan vién. Tuy nhién, viéc c6 duge
tra 10i xap xi c6 thé t6t hon 1a khong c6 cau tra 16i khi truy van dit lieu. Ngoai ra, trong mo
hinh CSDL HDT md ta gid thiét ring cic gia tri thuoc tinh ddi tuong 13 day du va khong
rong. Néu céac gia tri thuoc tinh doéi tugng bi thiéu (hodc rong) thi trong truong hop nay sé
khong c6 cau tra 10i khi truy van.
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C6 hai van dé sé duge giai quyét trong qua trinh suy dién nay: Thit nhat do 1a xac dinh
tinh chat twong ty nhau P giita tap dbi tugng ngudn va dich, chang han thuoc tinh vilri
trong Vi du 3.1; van dé thit hai d6 la thuoc tinh Q trong ca S va T c¢6 thé xac dinh thuoc tinh
khong 16 @', chang han Q 1a viTri va Q' 1a luong. Van dé nay lién quan dén phu thudc ham
md (xac dinh mo) gitta céc thudc tinh.

Trong mo6 hinh CSDL HDT mo, gia tri thuoc tinh ctia déi tugng rat phic tap. Trong [3],
da trinh bay gia tri thudc tinh c¢6 4 truong hop: gia tri 1o, gia tri mo, tham chiéu dén déi tuong
(d6i tugng nay co thé md) va tuyen tap (collection). Muc tiéu ctia bai béo 1a dua ra giai phap
dé c6 cau tra 15i gan ding, vi vay sé tap trung xem xét gia tri thudc tinh trong trudsng hop
thit nhat va hai, d6 1a: gia tri chinh x4c (gia tri o) va gia tri khong chinh xac (gia tri mo),
trén co sd xem gia tri 6 1a truong hop rieng clia gia tri mo. Gia tri mo thuong rat phic tap
va nhan ngdén ngit thudng dude st dung dé biéu dién cho nhing loai gia tri nay. Mién gid tri
thuoc tinh mo 14 hgp clia hai thanh phan:

Dom(a;) = CDom(a;) U FDom(a;)(1 <i<mn)

Trong do:
- CDom(a;): Mién gia tri 16 ctia thuoc tinh a;.
- FDom(a;): Mién gia tri mo cia thudce tinh a;.

3.1. Xap xi mic k

Trén co sé khai niém 1an can, ching ta dua ra dinh nghia vé xap xi mac k clia cac thuoc
tinh doi tugng. Xap xi madc k duge dinh nghia nhu sau:

Dinh nghia 3.1. Cho 16p m¢ C xac dinh trén tap thudc tinh A va tap phuong thic M,
a; C A(1 <i<n),o1,09 € C. Tandiring oy.a; vdp xi bic k 0q.a; duge ky hiéu 0.a; ~, 0s.a;
néu o1.a; va 0s.a; cing thuoc mot vé mot 16p tuong tu F RNk (fu). Trong d6 FRN(fu) la
mot khodng phan hoach cac 16p tuong tu mac k.

Vi du 3.2. Dya trén mo hinh CSDL HDT mo da cho ¢ Vi du 3.1, ta xét DSGT ctia bién ngon
ngtt tienNgoaiGio la thuoc tinh ctia 16p BoPhan, trong d6 Diienngoaicio = [0, 30], tap cac
phan tit sinh 1a {0, thap, W, cao, 1}, tap cac gia tit 1a {it, kha, hon, rat}, va FDyienn goaiGio
= HtienNgoaiGio(CaO) U HtienNgoaiGio(thép)-

Chon fm(cao) = 0.35, fm(thap) = 0.65, u(kha) = 0.25, pu(it) = 0.20, u(hon) = 0.15 va
p(rat) = 0.40. Ta phan hoach doan [0, 30] thanh 5 khoang tuong tu mitc 1 nhu sau:

Fm(rat cao) * 30 = 0.35%0.35%30=3.675. vay S(1)*30= (26.325, 30].
(fm(kha cao) + fm(hon cao))*30 = (0.25%0.35 + 0.15%0.35)*30 = 4.2,
vay S(cao)*30 = (22.125, 26.325].

(fm(it thap) + fm(it ca0))*30 = (0.25%0.65 + 0.25%0.35)*30 =T.5,

vay S(W)*30 = (14.625, 22.125).

(fm(kha thap) + fm(hon thap))*30 = (0.25%0.65 + 0.15%0.65)*30 = 7.8,
vay S(thap)*30 = (6.825, 14.625], va S(0)*30 = [0, 6.825].

Tu do, ta c¢6 lan can mae 1 cua cac 16p tuong tu nhu sau: FRN7(0) = [0, 6.825],
FRN (thip) = (6.825, 14.625), FRN,(W) = (14.625, 22.125], FRN (cao) = (22.125, 26.325]
va FRN;(1) = (26.325, 30].

Vay ta noéi oj.aq4 &1 09.a4 vi 01.a4 = 30 € FRN;1(0) vi 0g.a4 = 27 € FRN;1(0) ; hodc
03.a4 A1 04.a44 Vi 03.a4 = 24 € FRN;(cao) va o4.a4 = 23 € FRNi(cao).
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3.2. Xac dinh md thudc tinh

Trong phan nay, sé dé xuat cach xac dinh md thudc tinh dya trén lan can ngit nghia cta
DSGT. Khai niém xac dinh moé thudc tinh nay la sy mé rong ctia khai niém phu thuéc ham
md ctia md hinh CSDL quan heé md dya tréen DSGT [9]. Ta dinh nghia vé xac dinh md thuoc
tinh (Attribute Fuzzy Determination, viét tat la AFD) nhu sau.

Dinh nghia 3.2. Cho 16p ma C véi tap thuoc tinh U, X, Y C U va X la tdp cac thudc
tinh nhan gia tri don (gia tri r6o hodc md), k 1la mic phan hoach. Ching ta dinh nghia X

afd p
xac dinh md& thudc tinh Y theo miuc k, ky hiéu X ~>; Y khi va chi khi Vo1, 0o € C néu
01.X = 09.X thi 01.Y = 02.Y (01.X— gia tri clia 01 trén X).

U la tap cac thuoc tinh cua l6p C; X, Y, W C U, k 1a mitc phan hoach.
Duya vao cac két qua [4, 8, 10], ta c6 cac luat suy dan AFD nhu sau:
Luat 1.1: Phin xa. Néu Y C X thi X ifﬁk Y.
. . afd afd afd
Luat 1.2: Tang trudng. Neu X ~>, Y vaY ~>p Z thi XZ ~>, Y Z.
Lugt 1.3: Bic ciu. Néu X “2p Y va Y %, Z thi X %, 7.
Lugt 1.4: Gia tang, Néu X —op YV va Z C W thi XW ~%, Y Z.
Vi du 3.3. Trong Vi du 3.2 da xay dung ngit nghia dinh lugng cho thudc tinh ngén ngi
tienNgoaiGio. Trong vi du nay, sé xay dung ngit nghia dinh lugng cho thudc tinh ngén ngit
luong cta 16p BoPhan. Xét DSGT clia bién ngon ngit luong, trong d6 Diyeng= [0, 100],
cac phan tt sinh 1a {0, thap, W, cao, 1}, tap cac gia tit la {it, khé, hon, rat}, FDyyong =
Hiyong(cao) U Hiyeng (thap).
Chon fm(cao) = 0.60, fm(thap) = 0.40, u(kha) = 0.15, p(it) = 0.25, u(hon) = 0.25 va
w(rat) = 0.35. Ta phan hoach doan [0, 100] thanh 5 khoang tuong tu mac I nhu sau:
fm(rat cao) * 100 = 0.35%0.60¥100=21. vay S(1)*21= (79, 100].
(fm(kha cao) + fm(hon cao))*100 = (0.25%0.60 + 0.15*0.60)*100 = 24,
vay S(cao)*100 = (55, 79].
(fm(it thap) + fm(it ca0))*100 = (0.25%0.60 + 0.25%0.40)*¥100 =25,
vay S(W)*100 = (30, 55].
(fm(kha thap) + fm(hon thap))*100 = (0.25%0.40 + 0.15%0.40)*100 = 16,
vay S(thap)*100 = (14, 30], va S(0)*100 = [0, 14].
Tt do, ta c6 1an can magc 1 clia cac 16p tuong tu nhu sau: FRN1(0) = [0, 14], FRN; (théap)
= (14, 30], FRN,(W) = (30, 55], FRN(cao) = (55, 79] va FRN;(1) = (79, 100].
Dé dang nhan thay ring tienNgoaiGio xac dinh md thudce tinh luong theo mic k=1, nghia

. . afd
la tienN goaiGio ~>y luong.

3.3. Xac dinh md phudng thic

Viéc xac dinh sit gan két gitta phuong thite ddi tuong déi véi cac thuode tinh mo duge xéc
dinh thong qua viéc phuong thiic sit dung cac thuoc tinh dé dé doc hay stta ddi. Viéc xéc
dinh nhu vay duge goi la xac dinh mo phuong thiic (Method Fuzzy Determination, viét tat
la MFD).
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Dinh nghia 3.3. Cho M; 1a mot phuong thic ctia mot 16p C, X la tap cac thudc tinh nhan
gia tri don (gia tri r6 hodc md) (c6 thé doc hoac stta déi), k 14 miic phan hoach. Ta dinh

fd p
nghia X x4c dinh md& phuong thic M; theo maic k, duge ky hieu X Z>k M; , néu X dugc
st dung bdi M, theo mic phan hoach k.

Duya vao cac két qua [4], ta c6 cac luat suy dan MFD nhu sau:
. mfd mfd mfd

Luat 2.1: Neu X ~>p M; vaY ~>p M; thi XY ~>; M;.
. mfd mfd mfd

Luaflt 2.2: Neu X ~>p M; va X ~>p Mj thi X ~> MZMJ
P fd fd

Luat 2.3: Néu X ~>; M; vaY C X thi Y <> M.,

Vi du 3.4. Gia stt 16p NhanVien ¢6 phuong thitc thucLinh() thi viéc xac dinh mé phuong
thiic thucLinh() dugc thé hien trong hai 16p ké thita 14 BoPhan va QuanLy nhu sau:

P fd

Daéi v6i 16p BoPhan: {luongNgoaiGio, luong} Z>k thucLinh().
. fd

Doi véi 16p QuanLy: {tienThuong, luong} ﬁ>k thucLinh().

4. THUAT TOAN TRA LOI GAN DUNG TRUY VAN NULL

Trong phan nay, sé néu giai phap dé tra 16i gan ding cho nhiing truy van Null dya trén
xac dinh mo thudc tinh va xac dinh mé phuong thiec.
a. Déi véi truy van thudc tinh, ta cé 18i giai thuat toan nhw sau:
Thuat toan NQAO (Null Queries for Attributes Objects)
Vao: Mot 16p C' v6i m thude tinh va p phuong thitc; O = {01, 09, ..., 0,} € C.
Trong d6: (01,09, ..., 0n—1).[a1, a2, ..., am] V& 0y .]a1, ag, ..., apm—1] 1& duge dinh nghia (c6 nghia
la gia tri dit lieu ton tai) va o0,.a., la chua duge dinh nghia (c6 nghia la gia tri dit lieu bi
thiéu).
Ra: Tra veé gia tri tuong tu gan dung cho oy,.a,.
Phuong phap:
// Khéi tao cac gia tri.
(1) Fori=1tomdo
(2) Begin
(3) Gai = {0, Cays W, C;;., 1}; H,, = H;; @] I{a—Z Trong d6 H;; = {hl, h2}7 I{a—Z = {hg, }14}7
v6i b1 < ho va hg > hy. Chon do do tinh md cho cic phan tit sinh va gia tit.
(4) D,, = [ming,, maxy,]// ming,, maz,,;:gia tri nhé nhat va 16n nhat mién tri gia tri a;.
(5) FD,, = Hai(ct—;) U Hai(cc;)
(6) End
//Xay dung cac khodang tuong tu mic k =1
(7) For i = 1 to m do
(8) For j=1to 8 do
9) Xay dung cdc khodng tuong tu mic k:S¥ (z;);
//Xay dung lan can mic k =1 cua o.q;
(10) For i = 1 to n do
(11) For j =1 tom do
(12) Begin
(13) t =0;

1
1
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(14) Repeat

(15) t =1t +1;

(16) Until 0;.a; € S¥ (z;) or t>8

(17) FRN(0;.a;) = FRN}(0;.a;) U S¥ ()
(18) End

//Xay dung thuoc tinh chua dinh nghia o,,.a,,

Vi du 4.1. Cho biét luong ciia tat cd nhan vien qudn ly

Tu CSDL HDT da cho é Vi du 3.1 ta nhan thay luong ctia déi tugng Minh 1a chua dinh
nghia (bi thiéu), vi vay ta can tim gid tri tuong ty gan ching cho luong ctia déi tugng nay. St
dung thuat toan NQAO, nhu sau:

BuGc (1)—(6): Chon do do tinh md cho cac phan t1t sinh va gia t1t cho 2 thuoc tinh tien Thuong
va luong.

DiienThuong = [0, 30] va Dyyong = [0, 100]. F'Dyjenthuong V& F Diyong €6 cling tap xau giong
nhau véi tap cac phan tit sinh 1a {0, thap, W, cao, 1} va tap cac gia t1t 1a {it, kh4, hon, rat}.
Budc (7)—(18): Xay dung mic phan hoach cho 2 thudc tinh tien Thuong va luong.

Do6i véi thuoc tinh tien Thuong: Chon fm(cao) = 0.35, fm(thap) = 0.65, u(kha) = 0.25,
w(it) = 0.20, p(hon) = 0.15 va p(rat) = 0.40. Ta phan hoach doan [0, 30] thanh 5 khoang
tuong ty mic 1 nhu sau:

Fm(rat cao)*30 = 0.35%0.35*30=3.675. vay S(1)*30= (26.325, 30].

(fm(kha cao) + fm(hon cao))*30 = (0.25%0.35 + 0.15*0.35)*30 = 4.2,

vay S(cao)*30 = (22.125, 26.325].

(fm(it thép) + fm(it cao))*30 = (0.25%0.65 + 0.25%0.35)*30 =7.5,

vay S(W)*30 = (14.625, 22.125].

(fm(kha thap) + fm(hon thap))*30 = (0.25%0.65 + 0.15%0.65)*30 = 7.8,

vay S(thap)*30 = (6.825, 14.625], va S(0)*30 = [0, 6.825].

Tu do, ta ¢6 lan can mic 1 clha cac ldp tuwong tu nhu sau: FRN;(0) = [0, 6.825],
FRN, (thép) = (6.825, 14.625], FRN; (W) = (14.625, 22.125], FRN; (cao) = (22.125, 26.325]
vi FRN; (1) = (26.325, 30].

D6i véi thuoe tinh luong: fm(cao) = 0.60, fm(thap) = 0.40, u(kha) = 0.15, p(it) = 0.25,
p(hon) = 0.25 va p(rat) = 0.35. Ta phan hoach doan [0, 100] thanh 5 khodng tuong tu mitc
1 nhu sau:

fm(rat cao) * 100 = 0.35%0.60%100=21, vay S(1)*21= (79, 100].

(fm(kha cao) + fm(hon cao))*100 = (0.25*0.60 + 0.15*0.60)*100 = 24,

vay S(cao)*100 = (55, 79].

(fm(it thép) + fm(it cao))*100 = (0.25%0.60 + 0.25%0.40)*100 =25,

vay S(W)*100 = (30, 55].

Fm(kha thap) + fm(hon thap))*100 = (0.25%0.40 + 0.15%0.40)*100 = 16,

vay S(thap)*100 = (14, 30], va S(0)*100 = [0, 14].

Tt do, ta ¢6 lan can mic 1 clia cac 16p tuong tu nhu sau: FRN1(0) = [0, 14], FRN; (thap)
— (14, 30], FRN,(W) = (30, 55|, FRN}(cao) = (55, 79] va FRN;(1) = (79, 100].
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Buéc (19)—(22): Dya vao dinh nghia 3.2 xac dinh md thudc tinh, nhan thay ring viéc xac
fd
dinh md¢ thudc tinh tien Thuong i>1 luong 1a thoéa man.

Vay gia tri tuong ty dung cho thudc tinh luong ctia déi tuong Minh € FRN1(1) = (79,100].

b. Pbi véi truy van phuong thiic, ta c¢é 13i giai thuat toan nhw sau:
Thuat toan NQMO (Null Queries for Method Objects)
Vao: Mot 16p C v6i m thudce tinh va p phuong thite; O = o1, 09, ..., 0, € C.

Trong d6: (01,092, ..., 0n-1).[a1, a2, ..., ap] V& 0y.la1, ag, ..., am—1] 1& duge dinh nghia (c6
nghia 1a gia tri dit lieu ton tai) va oy.a,, 1a chua duge dinh nghia (c6 nghia la gia tri dit lieu
bi thiéu).

Ra: Tra veé gia tri tuong tur gan dung cho phuong thic.
Phuong phap:
// Khéi tao cac gia tri.
(1) Fori=1tomdo
(2) Begin
(3) G, :{O,Ca, , avl} H,, _H+UH Trong do H+_{h1,h2} H; —{hg,h4}
v6i hy < hg va hg > hy. Chon do do tlnh mo cho cac phan tit sinh va gla t.
(4) D,, = [ming,, maxy,]// ming,, maz,,:gia tri nhé nhat va 16n nhat mién tri gia tri a;.
(5) FD,, = Hai(ct—;) U Hai(cc;)
) End
/Xay dung cac khoang tuong tu mic k =1
) Fori =1 tom do
) For j=1to 8 do
) Xay dung cdc khodng tuong tu mac k.‘Sfi(:L'j);
/Xay dung lan cagn mic k =1 cta o.a;
0) Fori=1tondo
For j =1 tom do
Begin
) t =0;
14) Repeat
15) t =1t +1;
16) Until 0;.a; € S () or t>8
17)
18)

— =
OJ[\D)—‘
S— —r

FRNZ-IC(OZ'.(IJ') = FRNZ-IC(OZ'.(IJ') U SCIZ (:L't)
End

/Xay dung thuoc tinh chua dinh nghia oy,.a,,
(19) For i = 1 to n-1 do
(20) If 0p.04m—1 = 0;.G;y_1 then FRNF(0,.a,,) = FRNF(0;.a.,);
(21) Chon ham két nhap DSGT Fya cho phuong thic;
(22) result = 0;
(23)
(24)
(25)

(6
/
(7
(8
(9
/
(1
(1
(
(
(
(
(
(
(
/

23) Fori=1ton do

m
24 result = result U Fyy 4(F RN A¥(0;.a5));
j=1
25) Return result;

Vi du 4.2. Cho biét thuc linh cia tat cd nhan vién qudn lij.
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St dung thuat toan NQMO, nhu sau:
- Budc (1)-(20) tinh toan gidng nhu Vi du 4.1 § trén. Két qua duge cho ¢ Bang 2(a).
- Buéc (21)—(25): Ham tich hgp DSGT trong truong hop nay phép hop cia hai DSGT

tien Thuong va luong. Két qua cho & Bang 2(b).

Bdng 2. Céac két qua thyc hien vi du 4.2

(a) Két qua thuc hien buse (1) — (20)

(b) Két qua thuc hién budc (21) — (25)
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QuanLy QuanLy
iDQL tienThuong luong thucLinh() iDQL tienThuong luong thucLinh()
iD1 30 (26.325, 30 90 (79, 100] iD1 30 (26.325, 30 90 (79, 100] | (79, 130]
iD2 25 (26.325, 30 (79, 100] iD2 25 (26.325, 30 (79, 100] (79, 130]
iD3 15 (14.625, 22.125] | 25 (14, 30] iD3 15 (14.625, 22.125] | 25 (14, 30] (14, 52.125]
iD4 22 (14.625, 22.125] | 30 (14, 30] iD4 22 (14.625, 22.125] | 30 (14, 30] (14, 52.125]

Dinh ly: Thudt toin NQAO va NQMO luon ding

Ching minh:

va ding dan.

1. Chitng minh tinh diung: Tap cac thuoc tinh, phuong thic ciia d6i tugng 1a hitu han (n,
p, m 1a hitu han) nén thuat toan sé dimg sau khi duyét xong tat ca cac doéi tugng.

2. Chiing minh tinh ding ddan: Thuat toin NQAO va NQMO stt dung Dinh nghia 6 xéc
dinh md¢ thudc tinh va Dinh nghia 7 xac dinh mé phuong thitc. Khai niém x4c dinh mo
thudc tinh va xac dinh md phuong thic 1a sy mdé rong cta khai niém phu thudc ham
md trong CSDL quan hé mo. Sy suy dan logic nay dya vao sy suy dan ctia phu thudc
md trong CSDL quan hé mo. Tinh ding din ctia phép suy dan bdéi phu thuoc ham mo

trong CSDL quan hé md da dugce ching minh.

Do phiic tap thuat toan: Thuat toan NQAO va NQMO c6 do phiic tap tinh toan la
O(n*m), v6i n la s6 do6i tugng va m tap thuoc tinh.

5. KET LUAN

Bai béo da dé xuat mot cach tiép can dé tra 15i cac truy van Null sit dung lap luan tuong
tu trong mo6 hinh CSDL HDT md dya trén cach tiép can ctia DSGT. Dya trén lan can ngit
nghia ciia DSGT, bai bdo da dua ra cac dinh nghia x4c dinh md thudc tinh va xac dinh mo
phuong thiic. Viéc xay cac bude thyc hién trong hai thuat toan NQAO va NQMO nhim
tim ra mot cau tra 16i gan dung cho cac truy van Null d6i véi thuoc tinh 1an phuong thiic ma
c6 cac gia tri dit lieu bi thiéu tit mot CSDL khong day di. Dya trén co s cac xac dinh mo
thudc tinh va xac dinh m& phuong thiic, cdc dang chuan 16p md va phuong phép téch 16p vé

cac dang chuan trong 16p ddi tugng md sé duge trinh bay trong céc nghién cttu tiép theo.
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