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MO RONG CAC PHEP TOAN QUAN HE CHO NULL
PHU THUOC NGU' CANH

BUI TH] THUY HIEN

Abstract, In thls paper, we apply the concept of model Introduced in [lz to define extended relational
algebra operators. It is proved that these extensions have properties which are formally stated as being
adequate and preclse.

1. MO PAU

Khi nghién ctu v& quan h§ khéng chta gié trj null, ching ta d& 1im quen véi dai 88 quan hé.
Dé 4p dyng céc phép todn dai 88 quan h§ théng thudng trén cde quan hé chita null, ckn djnh nghia
lpi chiing trén céc mi¥n thudc tinh mé réng. Viéc dinh nghia lpi d6 duge goi 1 mé réng cée phép
todn. D& cé ¥ nghfa, cdc phép tosn dugc mé rong phai théa min mét 88 tidu chufn dwoe 48 ra. Vi
dy, vijc dinh nghia lai phép chon theo cdch ma két qud ludn 1A quan h§ réng méi khi né dwge dp
dyng cho mgt quan h§ cé chira null khéng phdi 14 mét gidi phdp mong mudn va rdng budc trwée tidn
ma ngudi ta mudn 1A cdc phép todn dwge mé rdng phdi cho két qud nhw ban diu néu dwge 4p dyng
trén nhitng quan h§ khéng chia null.

Trong bai bdo ndy, ching t8i mé réng mét vai phép toén dai 88 quan hé trén nhikng quan hé
null phy thugc ngi cdnh, ching minh céc phép todn mé rdng 46 thda mén mét 8 tiu chutn dwoc
% ra trong [10].

2. NOI DUNG THONG TIN

2.1, Nhirng kf hidu va khél ni¢gm co sd

Cho RgA;, vy An) 18 mdt lwge d8 quan h§ dwge xdc djnh trén mét tip thude tinh Ay, ..., 4,.

V&i mdi thufe tinh A, ta kf higu mi8n gid trj twong ¢ng 14 Dom(A;). Mién cda R 1A tich D%
cdc Dom(A;) x Dom(A3) X -+ x Dom(An) va kf higu 1A Dom(R).

Chiing ta m& réng méi mi8n Dom(4;) thanh Dom*(4;) bing céch thém vdo mét tép hitu han
cée kf higu null: Dom*(4;) = Dom(4;).U A, U A;, U {dne}, trong d6.

= Ay, 18 t§p cdc null phy thuge ngir cdnh chwa bift vd dwge kf higu béi cée ki ty Hy lap nhw
b1 625000

= Ay, 13 t§p cdc null phy thude ngit cdnh mé v dwge ki hifu béi 4y, fa,...

- dne l& kf hi§u cho null khéng t8n tai, .

- Dom(4;), A;,, Ay,, {dne} 1a céc tap khéng giao nhau,

Twong ty m§t sy mé& rjng cda Dom(R) 1a Dom*(R) = Dom*(4;) X -+ x Dom*(A,).

Mat thé hign (hay mdt quan h§) cé chira null phy thude ngi cdnh cda mét luge d8 R 1A mét
t4p con cda Dom*(R). Nhiing quan h§ nhu viy dwge ki higu béi che ki ty thudng nhu r,ry,.. vA
dwge goi la cdc quan h§ mdt phin. T§p t&t cd cdc quan h§ mét phin trén R dwge ki higu 1a Rely(R).

Céc quan h§ khéng chira null dwge goi 1a quan hé toAn phln, tfp t&t cd cdc quan hé todn phlin
trén luge 8 R dwec ky hidu 13 Rel(R). ‘

Mgt bd cia quan h§ r 1a mét phlin t cda r. Chiing ta kf hidu nhiing bd cia r bédi nhitng ki
ty nhw ¢, ¢!, 8, ¢',.... Néu ¢ 1a bd cla m8t quan h§ r th) ¢[4;] 1A gid trj cda ¢ tal thudc tinh A;. Néu
t[A] khéc null ta viét ¢[A;]!.

Kf hi§u open d& chi mét null phy thude ngit cdnh mé va unk dé chi mét null phy thude ngir
cdnh chwa bidt,
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2.2. N§i dung théng tin cda quan hé mét phén

M8t clu héi dwge djt ra: lam thé ndo d€ dinh nghia ndi dung thdng tin cila quan h§ mét phln,
so sanh ndi dung théng tin gilta chiing véi nhau,

Do quan hé mét phliin 8é tré thanh todn phlin khi t&t cd cdc théng tin trong quan h§ déu diy
dd nén ngudi ta c6 thé coi quan h§ mét phlin 1A biéu thj cho m§t quan h§ todn phin ndo d6. Nhung
vl théng tin trong quan h§ mdt phlin 1a chwa diy dd nén khéng thé bidt chinh xdc né bi€u thj cho
quan h§ todn phin ndo. Vi viy, véi m8i quan hé mét phlin r, ngudi ta xem xét t&p cdc quan h§ todn
phin mA c¢é khd ning bidu thj. Tép cdc quan hé todn phin dé dwgce goi 1A thp khd ndng hay t§p mé
M;h cda quan h§ r vd ndi dung théng tin cla mét quan hé r cé thé dwge coi 13 tip khd n¥ng ma né
bi&u thj.

M4i lién h§ gitta mét quan h§ mét phlin va t§p cdc khd n¥ng cda né cé thd dwge md td bdi
mdt dnh xa bidu thji. Maier [10] goi &nh xa bi€u thj 1a POSS, Lipski vd d8ng téc gid (8] goi & Rep,
Gottlob- Zicari (8] goi 1A MODELS. Bii bédo ndy st dyng céch goi cla Maier.

Chting ta phét bi€u lai djnh nghia cia Maier v8 him khd n¥ng POSS.

Pinh nghia 1 (Him kha niing (10]). M3t ham kha n¥ng POSS 1a mét énh xa: Rel; — 2R¢), sao cho
Vr € Rel;(R) thl POSS(r) C Rel(R).

D& so sanh ndi dung théng tin giita cdc quan h§ mét phin, ngudi ta cé nhin xét 1a ndi dung
théng tin cda mdt gid tri khéng xdc djnh luén {t hon mét gid trj x4c djnh. VI dy, mét gid trj null
“chwa bift” chi cung cip mét théng tin 12 ¢6 t&n tai mdt gid trj ndo 46 ma sau ndy cé thé dwge dwa
vido trong quan hé, trong khi mét gid trj xdc dinh chi ra ngay né 1a gié trji gl. Nhw viy, ndi dung
théng tin cda mét quan h¢ r 13 nhi¥u hon & n&u nhw 88 lwgng mé hinh cia r 14 bing hoc {t hon 88
lwgng mé hinh cda s,

‘Pjnh nghia 2. Cho mét hAim khd n¥ng POSS, r vd s 13 hai quan h@ thudc Rely(R), r dwge goi la
¢6 ndi dung théng tin nhidu hon s (viét r > s hofc s < r) néu v chl néu POSS(r) C POSS(s).
Néu POSS(r) € POSS(s) vA POSS(s) € POSS(r) thl kf hiu r =poss a.
Néu POSS(r) C POSS(s) va POSS(s) # POSS(r) ta kf higu r > a hay s < r,

8. MO' RONG CAC PHEP TOAN QUAN HEf CHO NULL,
PHU THUOC NGU' CANH

8.1, Nhirng dinh nghia co' sd’

Trong [10] Maier di dwa ra mét s8 tiéu chufin nén dat dwge cho cdc phép todn quan h§ mé&
rong.

Dinh nghia 8. Cho « 12 m§t phép todn trén Rel, 4/ 12 mdt phép todn trén Rely; ' dwge goi 14 mét
mé réng chinh xde (precise) cla v twong wng véi him khd ndng POSS néu nhu

1. 4 12 4' 1 cdc phép todn mdt ngdi thi POSS(4'(r)) = 4(POSS(r)) Vr € Rely, holic

2. 4 vd 4" 1 cdc phép todn hai ngdi thl POSS(ry's) = POSS(r) v (POSS)(s) Vr, s € Rely.
Trong 46, véi hai tip quan h§ todn phliin P, vi P, thl

v(P1) = {(9) |g € P} vd

PivPa={q1vq3|q1 € P1, g2 € P}

Tiéu chun chinh zde thudrmg khé dat dwge d8i véi mdt him POSS cho truée v} vy Maier d&
dua ra hai tidu chufin {t ngit ngheo hom, :

Dinh nghia 4. Cho 4 1A mt phép todn trén Rel, 4’ 12 m§t phép todn trén Rely, o' dwoc goi 14 mét
mé& réng thda ddng (adequate) cda 5 twong ¢ng véi ham khd ning POSS néu nhu

1. v vd o' 1a cde phép todn mdt ngdi thl POSS(v'(r)) 2 4(POSS(r)) Vr € Rely, hofc

2. v vd o' 1,cdc phép todn hai ngdi thl POSS(r4's) 2 POSSfr)y(POSS(s) Vr, s € Rel;.
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Dinh nghia 6. Cho v 14 m§t phép todn trén Rel, 4’ 1a m8t phép todn trén Rely, 4" dwoe goi 1A mét
mé& réng c6 giéi han (restrited) cia 4 twong #ng véi hAm khd n¥ng POSS néu nhuw

1. v vd o' 1A céic phép todn mgt ngéi thl Vr € Rely, Ag € Rely sao cho POSS(+'(r)) > POSS(q)
2 7(POSS(r)), hofc

2. 7 vA 7' 1A céc phép todn hai ngdi thl Vr,s € Rel;, /Ag € Rel; sao cho POSS(rv's) >
POSS(q) 2 POSS(r)y(POSS(s)).

3.2. Quan h¢ m¢t phiin dwge phén hoach

Trong [4] Biskup d& phén céc b$ trong mét quan h§ chia null g8m hai logi, nhitng b§ chde
chdn va nhitng b¢ cd thé. Nhitng quan h§ dwge xem xét theo kidu cda Biskup dwge Maier [10] goi
13 nhitng quan h§ dwge phin hoach. M§t quan h§ dwge phén hoach cé thé xem nhur mét cip duge
sdp cda hai quan h§ mét phiin khéng giao nhau. '

Dinh nghia 8. Cho r; vd r; Ia hai quan h§ trén cing mét luge 48 R. Chiing ta goi cip dugce sdp
(r1,ra) 1A mgt quan h§ dwge phin hogch r néu ryNry = @ vd SURE(r) = v, MAYBE(r) = r;, Trong
46 SURE(r) dwqc goi 1a t4p céc by chic chdn cda » vi MAYBE(r) 1A t8p cée bd cé thd cda r.

Dinh nghia 7. Cho r 1a mét quan h§ dwec phén hogch trén luge 48 R, s 1A quan h§ m§t phlin trén
R. Ta néi & xfp x1 r (kf higu s > ) néu v chi néu SURE(r) UMAYBE(r) 2 s 2 SURE(r).

Khi bi€u difn mét quan h§ dugc phin hogch, theo Maier ching ta cling diing mét dwdrng diit
nét 4 mé t4 nhiig b3 chdc ch&n & trén va nhitng bd ¢6 thé & dwéi.

Vi du 1. Cho r 1a quan h§ trong bang 1, s; vd #; 1A chc quan h§ trong bang 2 vA bdng 3. Khi dé
s1brvisgpr,

r|A B C

1 5 4 a8 | A B C 82/l A B C
b1 5 6 1 6 4 1 46 4
i e R
1 3 8 1 3 6

bdng 1 bdng 2 béng 38

Trong bai bdo ndy chiing ta xem xét quan h§ chita null phy thugc ngi cdnh dwéi dang dwoc
phén hogch thanh céc b chdn chdn va cdc b§ ¢6 thé va dinh nghia hdm kha n¥ng POSSyo(r) = (84
1A m& hinh y&u cda s ndo 46 ma sbr}.

Ménh d@ 1. Véi quan h§ dwge phdn hogeh r vd hdm khd ndng POSSno(r) = {88 ld mé hink yéu
cda & ndo d6 md s> r} tht POSSyo(r) Id zde dinh duy nhdl,

Chiéng minh. RS ring, theo dinh nghia hAm khd n¥ng POSSyo, véi mei ¢ xEp xi r (g o r) th
'§ € POSSyo(r). Didu ndy ching t6 POSSye(r) chi phy thudc vdo r md khéng phy thudc vao bit ki
mdt quan h§ s ndo md s xfp xl r. Nhu vy POSSno(r) 1A xéc dinh duy nhft.

Ménh d@ 2. Cho r vd s ld cde quan h¢ dwec phdn hogeh trén lwgc @5 R vd hdm khd ndng POSSyo,
néu ton tas cde null phy thude ngi# cdnh ay,aq,... ,a) trong s vd tén tas cde phép thé cd thé' V; cda

a; V1 <1<k saocho
i) i= S,‘,’l*“,’;;;_-,‘,’." (e),

1) Vty € SURE(3) 3¢, € SURE(r) : ¢, = t5,
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thi r > a.

Chéng minh. D8 chéng minh POSSyg(r) S POSSyo(s) ta 88 chi ra néu ba didu kign trén thda mén
th (*) POSSno (r) S POSSyc(3) vh (**) POSSyo(5) C POSSNa(s). Dlu tién, tir che tinh chit (ii)
vA (iii) ta suy ra SURE(3) C SURE(r) var C 3. ' .

(*) Goi # 14 mét quan hé trong POSSyq(r), khi 46 # phdi 1a mé hinh yéu cda m§t quan h§ r' ndo 46
sao cho v’ > r. Do+ b rnén ¥ = (SURE(r) UMBy(r)} véi MBy(r) S MAYBE(r). VI¥' Cr,rC3
v SURE(3) C SURE(r) nén r' = {SURE(s) UMB3(3)} véi MB;(5) C MAYBE(3). Viy r'>3. Do
dé # € POSSyo(3).

(**) Ggi # 1A mdt quan h§ trong POSSy(3). Khi dé £ phdi 1d mé hinh y&u cda m§t quan h§ v
ndo 46 md sao cho ¥ b 3. Do v > 7 nén v = {SURE(s)u MB(3)} véi MB(3) € MAYBE(3).
Do 3 = §Y1V3:-Va(s) nén v = {SURE(SY:V2:¥s(s))U MB(Sy:¥2-vh(s))} = {Sqitar:ak (SURE(s)) U
SY1Va.Vn (MB(s))} = SY1¥a:¥s (SURE(s)u MB(s)) = S¥332:¥(s') véi o' > 8. Theo dinh nghia cda
m& hinh y&u thl t3n tai by, ..., by VA Y3, ...¥;n 880 cho # = .s'g?,;;-,,‘fn (¥). Vay # = 8§1¥m glika.bh (o),
Do &' > s nén # € POSSyo(s).

K&t hop (*) va (**) tacér > s,

Ménh d& 8. Cho r vd s ld cde quan hé dwgc phin hogch trén hfq‘c 45 R vd hdm khd nédng POSSyo,
néu POSSxa(r) C POSSyo(s) thi

i) Vt, € SURE(s) 3¢, € SURE(r) : t, < tr,

W)Vt erdt,es:t, <t,.

Chitng manh. :

i) Gid st ngwee lgi, 3t, € SURE(s) Vt, €. SURE(r) : ¢, £ t, ta x8y dyng m8 hinh # cla
SURE(r) sao cho V¢, € #, t, £ tp khi d6 # khéng thé 14 m8 hinh cia quan h§ o' ndo ma cé chia ¢,,
viy #  POSSync(s) nhung # € POSSyq(r), miu thulin véi gid thidt, Ta cé (i).

ii) Ta ciling gid sk ngwge lai, 3t, € r V¢, € 8 : £, £ ¢,. Ta xBy dyng mé hinh # cda r sao cho
Vt, € 8 : t, £ tp, rd rang  khéng thd 1A mé hinh cda b&t k! quan h§ &' b s, tirc 1a # & POSSyo(s)
nhung # € POSSno(r), méu thulln véi gid thiét, Viy ta cé (ii).

8.4. M¢ réng céc phép todn quan hé cho null'phy thufec ngit cdnh

D& phén bigt ta ki hidu phép todn mé réng tring ki hidu véi chc phép todn gde nliung cé thém
chl 88 trén NC (ngit cdnh).

3.4.1. M¢ rong phép todn chon

Phép todn chon dwge dp dyng trén mét quan hd. K&t qud cda phép todn chen cho m§t quan
h§ ma t&t cd cdc bd cla quan h§ 46 phai thda mén mét diéu kign xéc djnh. Trong bai bdo ndy ching
ta 88 xét hai dang cia phép chen: “A = a” hofc “A = B", trong 46 A vd B 1A tén céc thuc tinh vd
a 14 mét gid trj xéc djnh. Cho r 1A mét quan hé dwge phén hoach trén lwge d8 R, A € R. Chiing ta
dinh nghia

NG () =
'Jl'ong dé aﬂﬂd(r) e S(R)I
SURE(s) = {t|t € SURE(r) va t[A] = a}

MAYBE(s) = {t|t € MAYBE(r) va t[A] = a}U
{t'|3t € r ma t{A] € A;, U A, vA t'|A] = a, t'|B] = t[B] véi mei B # A}

t.rong dé GRSB('.) - ‘(R)l
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SURE(s) = {t|t € SURE(r) va t[A]| = ¢t[B]}

MAYBE(r) = {t|t € MAYBE(r) va t[A] = ¢[B]}U
{t'|3t € r ma t{A] € Ay, U A¢, va ¢[B)l, ¢'[A] = ¢[B], ¢'[C] = t[C] véi mol C # A}U
{t'|3t € r mA t[B] € Ay, U Ay, vat[A]l, (B = t[A], ¢'[C] = t[C] vé&i mei C # B}.

Vi dy 2. Véi quan h§ r(A, B,C) cda Vi du 1 ta ¢ o2, (r) 1A quan h§ trong bang 1 va o} 3 5(r) 1a
quan hé§ trong bdng 2.

81 A B C 81 A B C
1 & 4
b 6 1 1 4
3 6 ] 6
bang 1 bdng 2

Ménh 48 4. o5C_ Id m§t md réng thda ddng cda oa=qa twong ¥ng vés hdm khd ndng POSSyc.

Chiéng minh. D& ching minh ta phdi chl ra dwge 04mq(POSSNo(r)) © POSSnc (oS, (r)). Dit
g = oNC,(r). Liy q 1o mét quan h8 bt ky trong co=q(POSSnc(r)). Gei £ 14 quan h§ trong
POSSNo(r) sa0 cho ¢ = o4=qa(f). Ta 88 chl ra ¢ € POSSyo(s). Do £ = POSSng(r) nén £ IA
mé hinh cda v b r, tivc 1A Vay,ag,...,ax 13 cde null xuft hign trong v/, tdn tai cdc thay thé V; cda
a V1 €4 < ksao cho # = S¥1Va-Vu(r'). DE nghn gon ta viét I Sy(r') thay cho SY¥2 7k (r').
Viy ¢ = 0a=a(Si(r). Tacdr =Ty UTRUTsUT, véi Ty = {t|t € SURE(r') vd t|A] = a},
Ty = {t|t € MAYBE(r') vh t|A] = a}, Ts = {t € ¥ mb t|A] € A, UAp }, Ty = ¥' =T, UT; UTh. Viy
g = 04=a(S1(TI UTR U Ty UTY)) = 0a=a(S1(T1)) Uoa=a(Si(Ts)) Uoa=a(Si(Ts)) Uoama(S1(Ts)) =
Si(T)USI(TR)US (T véi T4 C T, Viyq=5 (T UT UTy) = S;(a"). Do SURE(s) =T; C ¢
nén &' > s do 46 ta ¢é g 14 mé hinh yéu cda " véi s" >s. Viy ¢ € POSSnc ().

Ménh 4@ 5. Néu At,t' € SURE(r) sao cho t[A] € Ay, U Ay, vd t[A] = t'[A] thi o}C, 14 mét md
réng chinh zdc cida opmq twong dng vés hdm khd ndng POSSyq.

Chitng minh. Theo Ménh d8 4 ta d& cé 04=qa(POSSnc(r) C POSSya(o}S,(r)) nén chi cin ching
minh POSSyc(s) € 04=a(POSSnc(r)) 1a dd. Cho ¢ € POSSyg(s). Ching ta phdi chi ra tdn tai
f € POSSno(r)) 48 ¢ = oa=a(f). Do g € POSSng(s) nén g 14 md hinh yéu cda &' véi o b s,
gid s g = S1(s'). Tacd s =TIUTRUT UTy trong 46 Ty = {t|t € SURE(r) va t[A] = a},
T; = {t|t € MAYBE(r) va t|A] = a}, T5 = {t'|3t € SURE(r) ma t|A] € Ai, U Ay, vi t'|A] = g,
t'[B) = t|B] véimgi B # A}, Ty = {t' |3t € MAYBE(r) ma t{A] € Ay, UA;, va t'[A] = a, t/[B] = ¢[B|
véi moi B # A}. Goi cdc null phy thude ngit cdnh chwa biét v null phy thuge ngit cdnh mé xuélt
hign trong cdt thubc tinh A 1A by, bz, ., byn. Ta ¢8 Ty = 8249, (Ty) = S3(Ts) (*) véi Tp = {t €
SURE(r) md t[A] € A, UA;,} vA T = Sp4.%,, (Te) = Sg(To) (**) véi Tg = {t € MAYBE(r) md
tlA) € Ay, UA,)}. Dosg'penén o' =TMUTIUTIUT, vé6i T} C Ty, T3 € Ts, T{ C Ty Viy
g=S1(MMUT{UTIUT!) = ca=a(S1(TL UTJ U TS UTY)). Theo (*) va (**) ta cé T3 = S3(T3) vd

" = (83(T4) véi T, C Tp, T4 C Ts. D§t Ty = SURE(r) \ Ty U T}, theo gid thiét céc gid trj null xuflt
hién tai c8t thudc tfnh A trong Ty 88 khéng xuft hign trong T}, do d6 ta cé thé chon dwge mdt thay
th€ S5 cho céc b trong Ty ma sao cho céc phép thé cé thé cla céc gid trj null xult hidn tai cft
thude tinh A trong Ty khéng tring véi gid trj a. Khi 46 g = 04 =a(S1(Th U Th) U S3(T3) U 83(T3)) =
d'j-a(Sng(Tl UTg’ UT;UT&)) = 0’4,5(51555'3 (T; UTEUT'fUTg'UT“)- bit = T;UTb' UuThy UT,'UT&,
ta'cé SURE(r) = TyUT{UTy = SURE(r) vd ' C rnén ' b r. V8y ¢ = 0ama(515253(r')) véir' o1
D§t £ = §19383(r') 8 rdng # € POSSno(r) vy tBn tai g = ocama(f).

Ménh d8 6. o§C, ld mgt md réng thda ddng cda opmp twong éng vés hdm khd ndng POSSyo.
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Chiéng minh, Cdch chitng minh twong ty nhw d& 1am cho Ménh 4% 4,

Ménh 48 7. Néu At,t' € SURE(r) sao cho t[A] € Ay, U Ay, t[A] = t'[A] vd ¢{B] € Ay, U Ay,
t[B] = ¢'[B] thi o}Cp ld mt md rgng chink zdc cia camp tuong dng uéi ham khd ndng POSSNo.

Ché#ng minh. Céch chiimg minh twong ty nhuw 48 1dm cho Ménh 48 5.

'8.4.2, M¢& rdng phép két néi ;

Cho r(R) va s(S) 1A cde quan h§ dwge phin hogch, trong d6 RN S =X, By t, €rvd ¢, € s
dwge goi 1d twong hop trén X néu VA € X holc t.(A)! vA t,(A) = t,(A) hokc t.(4) € Ai, U A,
ho¥c t,(A) € A;, U A;,. Ching ta dinh nghia .

r> aNCs = g(RS),
trong dé
SURE(q) = {t(RS)|3t, € SURE(r), 3¢, € SURE(s) sao cho t(R) = ¢t, va t(S) =¢,}

vd MAYBE(g) = {t(RS) | tBn tai cdc b§ twong hgp ¢, € r vh ¢, € s sao cho ¢(R ~ X) = ¢, (R — X),
t(8 = X) = t,(8 — X) vA VA € X, néu ¢, (A)! thl t(A) = t,(A) nguoe lpi ¢(A4) =t,(4)}.

Vi dy 8. Gid st r vd s I hai quan h§ trong bing

1 va bang 2 thl > <NOs 1A quan h§ trong rpah% | A B
bﬂng 8. 61 1 P
3 83 4
r A B 8 B c 61 1 4
o1 1 2 L
3 82 ) 4 3 1 2
) ; o -5 - 63 6 3 63 6
4 2 4
4 2 6

bdng 1 bédng 2 bdng 3

Dinh nghia 8. Cho r v s 1a hai quan h§ null phy thude ngik cdnh dwgc phén hogch, £ 1A mé hinh
yéu clda v véi ' triangleright r, § 1a m8 hinh y&u cda o' véi o' triangleright s. Khi 46 £ vb § dugc
goi 1d twong hgp néu nhy trong qué trinh thay thé cdc null phy thudc ngik cdnh tir v’ thanh £ vi o
thanh § cdc gid trj null mA ciing xuft hién trong r' vi &' d8u dwgc thay thé nhw nhau,

Dinh nghia 9. Cho r v 2 1A hai quan h§ null phy thu§c ngit cdnh dwgc phén hogch. Ta djnh nghia
POSS(r) pa POSS(s) = {f> <8 |f € POSSyo(r), § €ePOSSyg(s) va #, § 1A twong hep}.

Ménh d8 8. Phép két ndipaNC ld m§t md réng thda ddng cda pa twong dng vés ham khd ndng
. PO8Syno.

Chiéng minh. Dt ¢ = r 0 aNC g, gid st # € POSSyg(r) vA § € POSSyq(s) 1A twong hop. Dt
§ = # > a8 Ta phdi ching minh § € POSSno(g). Gid sk # = §153(r') vA § = S383(s’) véi -
v >r, s’ >s vh S; 1A mét phép thé cé thé cia céc null phy thude ngit cdnh ciing xuft hign trong
r vh ¢, nhe viy § = S, 5;(r') > <S383(s'). Tacér = Ty UT, véi Ty = (¢, € SURE(r) | 3¢, €
SURE(s) : VA€ X, to(A) = ts(A))}, Ta =+ ~ T\ vh o = §, U 5, véi §; = {t, € SURE(s) | 3t, €
SURE(") 1VAE xl tr(A) - tl(A)}l S‘I =g - S,l,- VQ.Y a= S1SQ(T1 V) Tg)b < SsSg(S; U s,). Ta cé
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S SQ(TI,) bq 3353(5'1) 3 S;Sz-ga(Tj, DQNQSﬂ = 313333 (SURE(Q')), hon nita Vi, € r", t, € ' néu ty vd
t, khdng twong hep thl 5,83 (t,) >aS383(t,) = @ (*), th§t vy do ¢, vi ¢, khéng twong hep nén ¢, (A4)],
t.(A)! va te(A) # to(A), rd rang ta cé (*), tir 46 suy ra S;Sg(T() [ 53.5'3(5,') C 815393(Ty b S;)
C 515:83(MAYBE(q)) (véi ¢ # j). VBy § = 5:15,83(SURE(q) U q1) véi i SMAYBE(q). Dit
¢ =SURE(qg) Ug, ta cé ¢' > ¢ vA § 1a mé hinh y&u cda ¢/, tirc 1A § € POSSyo(q).

4. KET LUAN

Trong m& hinh dit lifu quan h§, dai 88 quan h§ 1A co sé trung t&m cda c4c ngdn ngit hdi ddp
vl vy vi§c mé& rdng dai 88 quan h§ cho céc gié trj null 1A vigc lom quan trong. Trong bai béo ndy,
mic di ching t8i d& khéng dwa ra mét dai s8 quan h§ mé& rdng dRy dd, nhung d& trinh bdy dwoc
phwong phép gidi quy&t v&n d8 khi c8 ging mé réng mét vai phép todn chon loc. Céc vEn 48 ¢é thé
tiép tyc 1A di shu nghidn cu ndi dung théng tin'cda quan hé mét phin vd mé rdng nét cdc phép
todn cdn lal,
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