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VE MOT CACH TIEP CAN cO s& DU LIEU
THIEU THONG TIN

TRUONG PUC HUNG, LE TIEN VUONG

Abstract. This paper describes one approach to the problem of extended relational
database. '

Fuzzy data can be included in the system at two levels.

The first level considers the possibility of making fuzzy queries to the classic relational
database.

-
The second level is related to the problem of adding fuzzy information to the system.

The evalution function 7 and the threshold é are introduced for handling and ordering the
fuzzy information. On the extended domain of attribute we define different comparison
operations are extended to the fuzzy relational database.

Co s& dir liéu (CSDL) thi€u théng tin 13 mét hwéng dugc n hieu nha nghién
ctru quan tim phat tri€n va cai d4t. M6t trong nhirng cich ti€p cin cé hidu qui
13 sir dung 1y thuyét tip m& va bién ngén ngir.

Trong khuén khé cda bai nay dua ra mét cich ti€p cin méi trén co sé& danh
gid 46 “khac biét” giira cic gia tri ngén ngir 1Am nén tdng dé d& xuit cic phuong
phép bidu dién, hru trir va xi& 1y dir liéu dong thoi ¢é thé dinh nghia cac phép
tinh dai s6 quan hé m& badng cdch mé& réng cdc phép tinh dai s6 quan hé théng
thudng nho 1y thuyét tip mo.

I-MOT SO KHAI NIEM

Khdi niém tap m& duoc L. A. Zadeh dua ra tir 1965, trong dé mo t3 céc tinh
chit va cdc phép tinh todn trén tip mdo. Phin ndy trinh bay mét s6 khéi niém
co bdn vé tip md ma sé dugc 4p dung trong cic phin tiép theo (chi tiét cé thé
xem trong [20]).

Dinh nghia 1. Cho U = {u} 1a vi tru cdc d6i twgng xem xét. Tap mo f trén
U 14 tip cdc cdp ¢b thi tuw {pr(u), u}, v&i gy 1a ham d6 thude: us: U — [0, 1]
gan cho méi phin t u € U gia tri ps(u) phdn d4nh mtrc d6 cda u thudc vao tip
f. DE tién trinh bay ciing sé dung ky hiéu sau dé chi tip mo:

f:Zuf(u)/u, veU.
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Gia d& (support) Sy cia tip mo f la tdp cac phdn td v € U ¢6 dd thudc 1én
hon khéng: Sy = {u: pus(u) > 0}.

Loi (core ) Cy cda tdp m& f 12 tap cdc phdn td u € U c6 dd thudc bing mét:
Cr = {ususlu) = 1}, |

Tédp md mirc A cia f, ky hiéu f), duvoc dinh nghia béi:

Bho=Yuwje, veri®,

trong dé f(A) 12 tdp mibc A cda f va xdc dinh nhu sau:

F) ={u:ps(u) >A}, v6i0< A <1.

Dinh nghia 2. Cho hai tdp mo: f =) pus(u)/uva g=73 pg(u)/u,ueU.
a) f bdng g, ky hidu f =g, néu py(u) = pg(n) Vu € U.
b) f chira trong g, ky hiéu f C g, néu: py(u) < pg(u) Vu € U.
¢) Bucida f: |f =3 (1-ps(u))/u, vel.
d) Hop cia fvag: fUg=>3 (us(u)Vue(u))/u, uel. =
e) Giaocida fvag: fng=> (us(w) Apg(u))/u, vel.
f) Téng han ché (bounded sum) cda f va g:
£ 9= 1A (s(u) + g () i, weU.
g) Tichcda fva g: fxg=3 ps(u).pg(u)/u, vel.
h) o 1a s6 thuc, ky hiéu f* 1a mi bic a clda f: f* = o uf(u)/u.
i) Tich D& céc cda fy,..., fn xdc dinh twong tng trén Uy, ..., U, 1a tip mo
trén Uy X --- x Uy, :
fixfoxooxfazdpn(w) A Apg (un)/ (U, tn).
j) Néi f va g cé lién quan véi nhau néu SyN Sy #8, f va g c6 lién quan theo
mirc A néu f(A) Ng(A) # 0.

Ky higu A va Vv la ldy min va max.

Dinh nghia 3. M6t bién ngdn ngir dugce dic trung bdi bd sdu
(X, T(X), H, U, G, M), trong dé: <
X - tén bién ngén ngir, ’
T(X) hodc don gidn 1a T - tip céc gid tri cda bién ngbn ngir X,
H - tap céc gia tir,
U - vl tru cdc d8i twgng xem xét hay con goi 13 tip co s& cia bién X,
G - tép cdc quy tdc ct phip sdn sinh ra cdc gid tri ngdn ngi,
M - tap céc quy téc nglr nghia gdn cho mbi gia tri ngdén ngir cda bién X mét
¥ nghia la tip mo trén U.
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T4p céc gid tri ngén ngir T(X), 12 mién tri cia bién X, gdm s8 hiru han céc
gid tri nguyén thuy (primary term) va céc gia tri phtrc hop (composite term) dugc
san sinh nh& tap cdc quy tdc cd phip G.

T4p céc quy tdc nglr nghia M gén cho méi gid tri t € T mdt ¥ nghia M(t) 1
tap md trén U. Y nghia cda céc gia tri nguyén thiy duoc xéc dinh tiy thudc ngir
cdnh. Y nghia cda cic gia tri phitc x4c dinh trén co s& tic dong cda céc gia ti,
céc lién két logic lén céc gid tri nguyén thdy.

Khéi niém bién ngdén ngir dwgc 4p dung trong rat nhiéu cic linh vuc khéc
nhau. Trong CSDL m& céc thudc tinh cia CSDL dwoc coi la cidc bién ngén ngir
cing véi mién tri cda né 1a tip céc gid tri ngén nglr. Phan nay dva ra méot sb
khéi niém va trinh biy mdt sé tinh chdt cda bién ngén ngir cho phép xir ly dir
liéu & dang ngdn ngr (trén tdp T(X)) mdt cach thudn loi, nhe 4p dung cdc phép
todn trén tap mo.

Xét hai gid tri ty,t, € T.

1. Néi tl va t2 la bing nhau, k)” hléu i] = t2, néu M(tl) = M(tg).

Twong tu cé ¢, 2 t2 néu M(t;) 2 M(tz).

2. Néi t; va t c6 quan hé v4i nhau néu Snm(t) N Sm(ty) # 0, t1 va ta c6 quan
hé v4i nhau theo mirc A néu M(t;) (A) N M (t2) (A) # 0, trong dé M(t;) (A) va
M (t2) (A) 12 tdp mirc X twong (ng cia M(t;) va M(ts).

3. t; chtra trong t2, ky hiéu t; C ¢, néu M(t;) C M (t2); t; chic trong t,
theo_murc A, t; é t2, néu M(ty) _é_ M(t2).

Quan hé C tao thanh moét quan hé thi tv bo phén:

-ty Ctyavaty Citg =t Cta.

Tt Ctavaty Cty =t = to.

4. Do khic biét gilra t; va t2, ky hiéu p(t;, t2), dugc xdc dinh nhur mét dnh
xa p: T — [0, 1] nhu sau:

- p(t,t) =0, VteT.

- p(ty, tg) = p(ta, t1) <1, Vty,t, €T.

- p(t1, t2) = 1 néu t; va t; khéng cé quan hé véi nhau. Trong céc phan fiép
theo sé str dung p dinh nghia nhu sau:

E (#t, (“)‘#e, (v))?

2

u.GS‘tl'USt2 "
p(ty, t2) = 5,05 néu S;, NS, #0
‘ 1 néu St; N St2 = @
trong dé | - | ky hiéu luc lugng cda tép.

6
5. Néi t; va t, 1 6 - tvong duong, ky hiéu t; =~ t; (hodc ngdn gon 13 ¢; =~ t3), -
néu p(ty, t2) <6,v6i0<6< 1.
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Trén day 1 cic khéai niém quan trong (nhat 1a khdi niém 4 va 5) ma sé dvoc
str dung & cac phin sau, djc biét d€ xay dung cac phuong phdp danh gid va xi
ly dir liéu.

.
-

3 ~ ~ ﬁ -
11 - cO $O DU LIEU MO RONG

Trong nhirng ndm gan day viéc nghién ctu mé roéng md hinh CSDL quan hé
truyén thdng dé c¢é thé bao ham duwoc cic thong tin khong diy dd ngiy cang dwoc
nhiéu ngudi quan tAm. Dir liéu véi thong tin khong diy du trong CSDL duoc
xem xét trén hai khia canh: bi€u dién, luu trir va xt 1y.

Trong [5,12,13] da xem xét viéc md réng cdu hdi tim ki€m thong tin trong
CSDL quan hé d& ¢6 thé xir Iy dwoc mot s8 dang dir liéu mo. Viée dwa dir lidu
mo vao CSDL da dan dén viéc mé rong méd hinh CSDL truyén théng thanh mé
hinh CSDL m¢&. Trong [7] da dwa ra mé hinh kh4 téng quéat cda CSDL. J, M.
Medina va O.Pons [9], d& dé xudt mé hinh md rong cia CSDL trong dé dé cap
dén viéc dinh nghia ciu tric dir liéu md véi cdng cu xi Iy va mot vai khia canh
vé cai ddt. Tuy nhién viéc m& rong CSDL gip khéng it khé khédn trong xt ki dir
liéu mo.

Tié€p tuc cdch ti€p can trong [7] bai bdo nay mé rong viée danh gid dir liéu:
dédnh gid twong dwong, 16n hon, nhd hon gitra cdc gid tri md va nhu vy sé md
réong mot cach dau di cdc phép tinh quan hé. Cic phuwong phdap danh gid & day
twong doi tu nhién va dé dang trong cai dit.

1. Dinh nghia va biéu dién dit liéu

Ky hiéu R (hofc R(W)) la quan hé trén tip thudc tinh W = {A4,,..., A,}.
Mbi thubc tinh A € W dwoc xem nhu 13 mét bién ngdn ngit ¢ mién tri co s&
U(A) bao gom nhirng gia tri dwoc xac dinh 6 cda A. Mién tri U(A) cé thé duoc
mé réng bang cic gid tri ngdn ngir cic tip mo dé cb thé duoc cdc mo td gan
ding. Nhu vidy mién tri cda A, ky hiéu D(A), sé 1a hop cia mién tri co s& va
mién tri m& rong

D(A) = U(A) UT(A) U F(A),

\
vﬂ}

trong do:
T(A) - tip gid tri ngdn ngir cda bién A,
F(A) - tap md trén mién tri co s& U(A).
Quan hé R vé&i mién tri xdc dinh nhu trén goi 1a quan hé dugc md réng (hodc
don gidn 1& quan hé mé rong): R C D(A4;) X --- X D(A4,).

Dinh nghia 4. Co sé& dir liéu dugc md rong (hodc don gidn 14 CSDL mé réng)
DB 13 tap hitu han céc quan hé mé& rong: DB = {Ry, ..., R,}, mdi R; xac dinh
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trén tdp hiru han cdc thudc tinh W; = {A;1, ..., A }:
R,’ g D(A,'l) X e+ X D(A,’k)

Xét quan hé R; C D(A;;) x --+ X D(A;x), xay dung céc dnh xa:
Mi : D(A,) - M(A,'), 1= 1,..., n

Gén cho méi { € D(A;) mdt ¥ nghia m(t) € M(A;) nhu sau:

1. Néu t € U(A;) thi m(t) = 1/t.

2. Neute F(A;) thim(t) =t =) pe(u)/u.

3. Néu t t € T(A;) thi m(t) 1a tdp m& x4c dinh ngilr nghia cda gié tri ngdn
ngir ¢ (Theo quy tdc ngir nghia cda bi€u ngén ngir).

Anh xa M; cho phép bi€u dién dir liéu cia thudc tinh A; duéi dang chung
va dua viéc x& ly dir liéu trén tdp D(Ai) vé dang xit Iy twong duong trén tap
M(A;). Ky hiéu M = (My, ..., M) 1a 4nh xa bic n tir tdp D(A4;) X --- X D(A,)
sang tdp M (A1) x --- x M(A,), khi d6 d8i véi mbéi R C D(A;) X --- x D(Ay) ¢
R* = M(R) C M(A;) x --- x M(A,). R dugc goi 1a bi€u dién ngoai con R* 13
bi€u dién trong cda quan hé; r 13 bi€u dién ngoai, r* 12 bi€u dién trong cda mét
bd; D(A) 1a bi€u dién ngoai, M(A) la bi€u dién trong cda mién tri thuéc tinh A.

D3i véi méi quan hé R dir liéu c6 ba dang: hing u € U(A;); céc tip md¥
f € F(A;) va céc gia tri ngdén ngir t € T(A;). Nguoce lai d6i véi quan hé R* dir
liéu chi ¢c6 mot dang duy nhét 1a cdc tip mo.

~ Dé& don gidn cho trinh bay sé dung chung ky hiéu D(A) d&€ chi mién tri cda
thudc tinh A & cd bi€u dién trong va bi€u dién ngoai.

._Trong bi€u dién ngoai cda quan hé c6 thé ¢ cic gia tri ngdn ngir trung nhau,
nhung & bidu dién trong ching lai 13 cic gi tri phan biét.

Bi€u dién trong cda quan hé thuén loi cho viéc xtr 1y dir liéu, tao dieu kién
cho viéc xay dyng phuong phdp xt Iy dir liéu chung cho moi dang dir liéu trong
CSDL (dir liéu r6 va mo). Tuy nhién viéc lwu trir bi€u dién trong R* rit cong
kénh va tén kém. Trong céc tng dung cu thé chi can hru trir mét phan rat nhéd
cda R*. D€ thuc hién diéu dé tién hanh nhu sau:

Ky hiéu T°(4) = (t9,...,t2) 12 tdp céc gid tri nguyén thiy cda T(A). RS
rang, T°(A) 1 hiru han va c6 lyc luvgng rit nhé so véi T(A).

Ky hiéu H(A) la tap cic gia tir cda A vA M°(A) 14 16i cda bi€u dién trong
M(A): MP°(A) = {m(t):t€ U(A) UT°(A)}.

R6 rang la b4t ky gid tri ndo cda M(A) ciing ¢6 thé thu duoc théng qua céc
gid tri cda M°(A). Nhu vay thay vi phdi lru gilr toan bd bi€u dién trong M(A)
chi cin lru gitr 16i cda né 1a M°(A). :

Viéc luwu gilr tip céc gia tr H(A) phu thudc vao dinh nghia h € H(A) trong
céc tng dung cu thé. Nhin chung mdi h € H(A) gin véi mdi thi tuc sinh ra h.t
khi tdc dong lén t.
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2. Xit Iy dit lidu

Pé dinh nghia cic phép toin quan hé trong CSDL mo can xem xét cic phép
so sanh, danh gid cdc gia tri trong mién D cia thudc tinh.

Trong [4,7,13] hai gid tri f, g € D dugc coi 1a bdng nhau néu ¥ nghia cda
chiing bing nhau, trén co s& dé mé réng phép toan chon va két néi bang. Trong
[11,16] da dung quan hé gin giii ¢ mé& rong khai niém bing nhau giira hai gid
tri mo. Tiép tuc két qud cda céc téc gid trén, trong bai bdo ndy dé xuit mot
tiéu chuan danh gid lam co s& xac dinh cdc quan hé “twong dwong” (~), “dirng
truéc” ((), “dtmg sau” ()), “khdc nhau” (%) trén mién tri D theo nghia sé trinh
bay dudi day.

Ky hiéu 7(f6g) 1a ham danh gia f, g thda fOg, trong d6 f, g € D véi
D€ {m G (= ) ) #}, 1(f89) € [0, 1]

Dinh nghia 5. Cho thudc tinh A véi mién tri D, f, g € D.

Hai giéd tri f, va g goi l1a twong dwong (f =~ ¢g) néu 7(f = g) > 0, trong d6
7(f = g) dugc xac dinh 1a: 7(f =~ g) = 1—p(f, g), v6i p(f, g) 12 d0 khdc biét gilra
fvag. Néur(f~g)=1(p(f, g) =0) thi f = g theo nghia bing nhau giira céc
tap mo. B

Tir Dinh nghia 5 tryc tiép suy ra:

Hé qui 1.
(f=f)=1VYfeD; 7(f=g)=1(9=f) Vf,g€ D.
T(f ~g)=0néuSyN S, =0.

DEé xay dung quan hé “truéc, sau” giira cic gia tri trong D cda thudc tinh
ma cé mién tri co s& U 1a tip thir tu; xét f, g € D:
f=2nsw)/u, g=23 ng(u)/u.
Ky hiéu My = {u: ps(u) = max(us(v))},

Max (f) = max (u), Max(g) = max (u).

Trong [4,6] dua ra phuong phdp sip xép dua trén mién gid do cda cic gid
tri, véi ddnh gid G phat bi€u ring gi tri ¢ dirng trudce gia tri f (ky hiéu g < f)
khi va chi khi G(> ¢/f) = TRUE va G(< f/g) = TRUE,:nghia la Sy C S>,
vd Sy C S<s. Theo phuong phdp nay f va g khéng phdi luén luén x€ép thir tu
“truéc, sau” duwgc véi nhau vi cing mét lic ¢é6 f <ggvag<g f. (f <c 9 k¥
hiéu f déng trude g theo ddnh gid G).

L.T. Koczy [6] d& xuit phuwong phip sip xép cic tip mdo CNF (tip chudn
16i) bang cich so sdnh cdc min va max cda mién gid do: tip g ding trudce [ (g(f)
khi va chi khi min (¢) < min(f) va max(g) < max(f). Phuwong phip nay cing
c6 nhiéu han ché.

S>g
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o diy xay dung ham d4nh gid dva trén hai yéu t6: ham d3 thudc va tip gid
do.

- Mdi gi4 tri f, ¢ € D duwgc bi€u dién duéi dang db thi cda him dé thude.
Tht tu cda gia tri co s& u 1a mét yéu t8 quan trong giip cho viéc sip xép “trude,
sau” giwa f va g.

- Yéu t8 thtr hai 13 xét trén mic d6 mang thong tin cda hai gia tri. Néu hai
gid tri'cé mién giao hhau thi gid tri mang it théng tin hon 13 gid tri d&ng truée,
gia tri mang nhiéu théng tin hon I3 gid tri dirng sau.

Trén co s& 1ap ludn trén, thié€t 13p hai ham cho céc gid tri f, g nhu sau:

1 néu Max(f) > Max(g

)
(f,9) =4 0 néu Max (f) = Max (g)
~1 néu Max (f) < Max (g)

> mr(u) = pg(u)

ueSFUS,
1S5 U Sy

(f, g) =

Dinh nghia 6. Ham danh giad thr tu gitra hai gid tri f va g dwgc dinh nghia
qua: '
7(f; g) = max(min(r!(f, g) + 7%(f, 9), 1), 0).
- Néu 7(f, ) > 0 néi ring f ditng sau g (f 1én hon g), ky hiéu f)g, véi gid
tri ham danh gid 'r{ ﬂa\ = T{f a)
= Neu f)g thi néi rﬁng g(f véi gia tri ham ‘d4nh gid 7(g(f) = 7(f)g).

Nhu sé trinh bay dwéi diy ham dénh gia 7 13 tiéu chudn kha tSt d€ sip x&p
tip gid tri D cda thudc tinh véi mién co s& U cé tht tw. Trong trudng hop
f, g € D la gid tri 13 thi f)g cho két qud nhu phép sénh théng thudng f > g.

Dinh 1y 1. Cho f, g, h € D. Néuv f)g va g)h = f)h.
Chitng minh. Dwa vao dinh nghia 6, so sénh ham d8 thudc cda f va g trén hop
cta mién gid d& trong &ng sé cho két qud.
Dinh nghia 7. .

[ # g néu f khéng tuwong duong g.

f) = g néu f)g hodc f =~ g véi7(f) = g) = max(r(f)g), 7(f = g)).

f{~ g néu f(g hodc f ~ g v&i 7(f(~ g) = max(r(f(g), 7(f =~ g))-

Ham dénh gi4 cda phi dinh KHONG (ky hiéu ]) dinh nghia qua:

(1(£9)) =7(f(=g), r(1(flg)) =7(f) =g).

Ky hiéu p, q 13 céc tan tr mo dang flg,véi f,g € D,

lia
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be{~, (, (=), )=} .

Ham dénh gid cda p Va ¢, p Hodc ¢ duoc xac dinh qua

7(p Va q) = 7(p) A7(q), 7(p Hodc q) =7(p) vV 7(q),
trong do A va Vv ky hiéu Min va Max.

Néu R-quan hé m& réng trén W; ry, rs € R; A € W thi:

1. Hai bo 71 va e goi la tuwong dwong trén thuéc tinh A, ky hiéu r; =4 7
néu r[A] = ra[A].

2. Hai bd ry, ry twong duong trén X C W, ky hiéu r; ~x 72, néu VA € X,
Ty AT

3. Quan hé R; va R, goi la twong trén X C W, k¥ hiéu R; ~x Rz, néu
Vry € Ry, dry € Ry sao cho ry ~x ro va Vry € Ry, 3r; € Ry sao cho ro &~ x ry.

4. Gia tri chén ly cda r[X]0r[X] vé6i X CWva b e {=, (, (=, ), )~}
duoc tinh nhu sau:

r(a(X]07s[X]) = A r(r[4]07:[4)

4. Cac phép toan quan hé -

Trong [7,4] céc tdc gid da nghién cdu, m& rong céc phép todn quan hé cda
CSDL truyén thérg cho CSDL mé rong, trong dé danh gid thda cia céc gid tri khi
thue hién phép chon va két néi dwoc mé rong tir khai niém bing théng thudng
thanh khéi niém bang giira cic tip mo.

Tiép tuc phdt trién ti€p can trong [7], trén co s& cdc quy tdc x& ly dir ligu
trinh bay & trén, phin ndy mé rong theo hai mé hinh mét cach day dd céc phép
toan quan hé cho CSDL mé& rong va CSDL mo.

Tap céc phép sinh {~, (, (=, ), ) =} 12 m& rong cia tip cidc phép sinh
théng thuong {=, <, <, >, »} trén U.

Gid thiét ring ngudng 6 € [0, 1] dwge chon c4c danh gid thda: f va g thda
fOgnéur(fég) >6.

Phép 6-chon
Cho quan hé R x4c dinh trén W va A € W, t € D(A). Phép 6-chon céc bo
trong R thda man diéu kién cho A 8¢ dinh nghia nhir sau: -
SL s9¢(R)={r:r € R, 7(r[A]0t) > 6}
trong dé 6 € {~, (, (~, ), ) =}; 6-ngudong chon.

Phép 6 - két ndi

Cho hai bd r1-(f1,..., fn) V& r2 = (91,..., gn) khi d6 ky hiéu (ry, r2) =
(fl’ 23} fna (25 PR gn)-

Gid st Ry va R la hai quan hé trén W, va Wy, A € Wy, B € W, la hai thudc
tinh cing mién tri. Phép o-két ndi cda R, va R, trén A va B duogc dinh nghia

-~ .
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nhu sau:

Ri[A0 B|Ry; = {(r1, r2) : 71 € Ry, 72 € Ry, 7(r1[A]0r2[B] > 6}

Trudng hop 0 1a ~, phép 6 -két ndi goi 13 két ndi twong dwong. Khi két néi
twong dwong tai thudc tinh cling tén cda hai quan hé thi dugc phép két ndi tw
nhién:

Ry * Ry = {r y3ry € Ry, r2 € Ry, sao cho r[X] = r{[X] va r[Z] = ry|Z] va
rly] = ri{y] = r2[y]}
trong d6 R; xac dinh trén XY; Ry -trén Y Z, v6i X, Y, Z ky hiéu cédc tap thudc
tinh r&i nhau. O day r1ly] = r2ly] néu 7(r1y] = r2ly]) > 6.

Phép 6 - chiéu

Gid st R 13 quan hé md& rong trén W va X = {A,, ..., A} CW.

Phép 6 - chiéu cda R trén X dinh nghia nhu sau:

PRx|R] = {gdm céc b r[X] sao cho: I’ € R ma r'[X] =~ r[X], Ir" € R ma
[ X] = r[X] va [ X] % r'[X]}

Nhu vy PRx(R) 1a quan hé nhin dugc tir R bdng cich x6a bd tit cd cac
c6t khéng thudc X va thay thé céc bo twong dwong nhau trong PRx(R) béng
mot dai dién cda ching.

Phuong phdp xt& ly dir lidu cing cdc phép todn quan hé mé réng trinh bay
trén diy so vé&i cac nghién ctru trwée dé (nhw [7,4,6,8,9,12,13]) c6 cac wu diém
sau:

- Bi€u thirc chon trong céc phép todn quan hé duwgc mé réng véi 0 € {~
, {, (=, ), ) =} cho phép bi€u dién va x Iy cdc cau hdi tim kiém gin giii véi
ngén ngir tu nhién va véi céc yéu ciu & cic mirc d6 phirc tap khac nhau cho cd
dtr liéu ro va dir liéu mo.

- K&t qua cida cdc phép todn quan hé mé rong khoéng phdi chi gém céc bé
hoan toan khéng lién quan dén nhau ma gom cic tip cdc bd “gin giii” nhau theo
ham danh gi4d 7 v& nguong chon 6. Viéc chon bd “thda ding nhat” tir tip cdc bd
“gan gili” nhau do ngudi st dung thuc hién dya trén cic thong tin hd tro khac.

Mét ki€u mé rong tiép tuc cho quan hé m¢ duge x4c dinh nhu sau:

Dinh nghia 8. Cho W = {u, Ay, ..., A} 1a tip cac thudc tinh va D(u), D(A,),
...y D(Ay) 14 cc mién tri twong tng, trong dé6 D(u) = [0, 1].

Co s& dir liéu mo DF trén W 1a tip cdc quan hé mo FR:

DF = (FRy, ..., FRy)

FR la mét quan hé mé réng trén W: FR C D(u) x D(A,) x --- X D(A,).

Thudc tinh u 13 thudc tinh dic biét goi 1a d6 thudc (thudc tinh do thudc) véi
mién tri 1a doan [0, 1].

Ky hiéu 7 13 bd cia quan hé R trén D(A;) X --- X D(A,), bé cda quan hé
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FR duoc ky hiéu 1a (upg(r), r), trong d6 purgr(r) € [0, 1] 13 gid tri cda bd r tai p
(thay vi ky hiéu r[u] dung k¥ hiéu upg(r)). Viy quan hé m& FR dugce biéu dién:

FR = {(urr(r), r) : prr(r) €[0,1], r € D(A,) X --- X D(A,)}

P6i khi ciing sé dung ky hiéu ngén gon la:

FR = {{urgr(r), r) : r € R} hodc FR = {(urr(r), r)}

Gid tri prgr(r) xdc dinh méc d6 bd r xuat hién trong quan hé FR. Trong Gng
dung cu thé bo r € FR khi va chi khi ppg(r) > 6 véi 6 13 ngudng duwgc chon.
Mbi quan hé mé réng R ciing 13 mét quan hé m& néu coi mbi bé r € R ¢6 do
thudc bing 1: R = {(1, r)}.

Céc phép todn co bdn cda quan hé m& dugc dinh nghia nhu sau:

Cac phép toan tap hop trén cac quan hé m¢

1. Gid st FR; va FR; la hai quan hé m¢ x4c dinh trén cung tdp thudc tinh
w.

- Hop cia FR; va FR, la:

FRyUFRy; = {(urr,(r)Vurr,(r), r) : (urr,(r), r) € FR,
hodc (urr,(r), r) € FRy} h

- Giao ¢da FR; va FR, la:
FRiNFRy; = {(urr,(r) ANurr,(r), r) : (urr,(r), 7) € FR,
Yﬁ (,LLFR2 (?’), ?') € FRz}
2. Néu FR, xé4c dinh trén W, va FR; x4c dinh trén W, thi tich D8 - cac cda
FR] va FR2 la:
FRy x FRy = {(err,(r1) A urr,(r2), (r1, r2) : (krr, (r1), r1) € FRy,
(uFR,(r2), r2) € FRy}

Phép chon m¢ . -

Cho FR la quan hé mo trén W; A € W, t € D(A). Phép chon m& FSL céc
b6 trong FR thda diéu kién A0t dinh nghia nhu sau: '

FSL s9¢ (FR) = {(urr(r) A7(r[A]0¢), 7) : (urr(r), r) € FR}.

Bd (urr(r) Ar(r[A]pt), r) € FSL khi va chi khi upgr(r) A 7(r[A]8¢) > 6.
Phép chiéu m& :

Cho quan hé m& FR = {(urr(r),r)} va X CW.

Véi mobi bo r € R ky hiéu r, 1a tap cdc bé r' € R ma cb gia tri tai X twong
dwong véi gid tri r tai X: r, = {r' € R:r'[X] =~ r[X]}.

Phép chiéu cia FR trén X dinh nghia nhu sau:

FPRX(FR) = FPR[X] = {(rlgr»”FR(rl)’ T[X])}

Viy trong quan hé két qud cia phép chiéu m& céc b twong dwong dwoc dong

nhit véi bd c6 dd thudc 1én nhat.
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Phép két ndi mo

Cho FRy = {(prr,(r1), 1)} v& FRy = {(urr,(r2), r2)} 1a hai quan hé mo
trén W1 va Wg; A€ Wl, Be W2.

Phép két ndi md& cia FR; va FR; trén A va B dinh nghia nhu sau:

FR][AoB]FRg = FR = {(MFR(TI, 1’2), (7’1, ?’2)) : (/‘tFRl (7‘1), 7‘1) € FR] va
(”’FRz (Tg), 1'2) € 1’:R2 va TI[A] 07‘2[3]}
trong dé: prgr(ry, r2) = min(err, (r1), #rr,(r2), 7(r1{A] 072[B])

Truong hop 6 13 ~ phép két ndi goi 1a két ndi mo twong dwong. Néu ndi tai
thudc tinh cling tén cda hai quan‘hé thi dugc két ndi mo tu nhién.

FR,+*FRy, =FR = {([.LFR(I‘), 7’) : a(upRl (7’1), ?’1) € FR,va (,uFR2 (?’2), 7'2) €
FR; sao cho r[X]| =ri[X]| var[Z] = ra[Z] var[Y] = n[Y] = ro[Y]}

Trong 46 prr = min(prg, (r1), kFrr,(r2), 7(r1[Y] & r2(y])); FR, xdc dinh
trén XY; FRy trén YZ v6i X, Y, Z la tap thudc tinh r&i nhau.

™~

KET LUAN

Mé hinh CSDL mé réng dwoc phét trién trén co sé mé hinh CSDL truyén
théng bing cac cong cu cida ly thuyét tip mo va bién ngén ngir. Ciu tric cda
dit liéu duwoe mé rong d€ tiép nhan cd dir lidu xac dinh va dir liéu md, nhe d6 da
dé xudt cong cu xtr 1y dir liéu dya trén ham dénh gid, ma moét mit kha don gidn,
dip ng dwgc cach hi€u truc quan ddi véi dir ligu ro, dé dang cai d§t, mit khac
cho phép danh gi4, phan hoach mién tri dgi véi thudc tinh ma mién tri co s& 1a
hiru han. Céc phép todn quan hé va quan hé m& 1a mé& réng diy dd cda cdc phép
toan quan hé truyén thdng, cho CSDL m¢.

M6 hinh & dang don gidn da duogc cai dit trong khudn khS dé tai cAp Nha
nuéc ma s6 KC-01-03 va da dwgc nghiém thu. Thiét k€ hoan chinh cda mé hinh
dugc cai d3t trén MS-ACCESS. Chuong trinh dwgc xdy dung trén ngén ngwr
Visual Basic, doi héi hé thdng cé ciu hinh t5i thi€u 12 miy 486 véi 8MB RAM
trd 1én va moi truomg Windows. M hinh dugc thi nghiém 4p dung cho hé théng
thong tin truy tim t4i pham.

Céc tac gid xin chan thanh cdm on Ban chd nhiém Dé tai KC-01-03 da tao
diéu kién thuin loi cho viéc thir nghiém va cii dit mo hinh nay, dong thoi cdc tac
gid ciing bay té su biét on siu sdc dén Ban bién tip Tap chi Tinh hoc va Diéu
khi€n hoc di cé nhirng ¥ kién quy bau va tao dieu kién d€ cong bs két qui nay.
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