TAP CHI KHOA HOC TINH TOAN VA DIEU KHIEN TAP VI (1990), $§ 1 (12 - 19)

ANH XA cO sO DU LIEU, CAC BAI TOAN
TACH VA CAP NHAT POC LAP

O VAN TiCH

1- MO DAU
Trong bAl ndy chiing ta dp dung Iy thuyét dnh xa CSDL (data base mapping ) vio viée nghién citu mdt
v&n d8 trung tAm clla CSDL l4 tdch CSDL (data base decomposition). :

Theo quan diém clia Francois Bancilhon va Nicolas Spyratos ( [1], [2]) viée 161 han phép tdch CSDL
ban diu blng phép két néi (Join) 1 chua di. Chdng han chi diing m&t phép chi€u dé tdch mét CSDL thanh
cée CSDL dia phwong (local data base) ctia mét CSDL phén tén (distributed data base) 1a khéng thoa déng.
B vl trén thye t€ d@ tao ra cde CSDL dia phuong ngudi ta phai diing ca phép chon (selection). Do d6é hal
tdc gid nay déd xem phép tdch mét cach tdng qudt nhw la mét dnh xa CSDL. V41 quan niém tdng quat nhw
vAy cdc tdc gia nay dd dwa ra khai niém tdch khéng mét mdt théng tin cho trudng hop tdch déi, da ching
minh diu kién clin va du d& cho phép cap nhit dée 14p trén hat CSDL dia phwong clia mét CSDL phén tén,

¢ day chiing ta nghién citu mé ring hudng trén cho vén d@ n-tach va CSDL phén tdn gém n CSDL dia
phuong. Trwée khi di vao trinh bay cde két qua chinh trong phin Il ta nhéc lat v m¢ réng cde két qud
da dugce trinh bay trong [1] va [2)

I1 - ANH XA CSDL

1. Dinh nghia dnh xp CSDL
Cho U = {A1,., An} la tap thude tinh,
R (A1, An) 12 lirge d8 quan hé (relation schema).

R la bién quan hé (relational variable) ing véi luge d8 quan hé R(A1,., An), nghla la R 1a mét bién
18y g4 trj 14 nhitng quan hé trén U.

Ri 1a gid tr} ctia bién quan hé R tal thei didm t.

D 1a bién CSDL (data base variable). Mét bién CSDL la mét tap cde bién quan hé.
Dr 12 gid trj ctia bién CSDL D tai thoi didm t.

Mét lwge 48 CSDL (data bdse schema) gdm:

1) Mét bién CSDL D,

2) Mét tAn tl trén cdc, gid tr} cia D biBu thi cde rang bude toan ven. Ta ky hiéu mét lwoce d8 CSDL 1A
<D|C> ‘

Khéng glan trang thai CSDL (data base state space) (ng vdi luge d8 <D|C>ky hiéu S <D|C> (cé khi
viét tAt 1a S) duge xéc dinh nhu saw:
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§ <D |C> = {D1|C(D1) = true}
Tacé S <D|C>C S <D |A> trong dd A 1a tan ti¥ tréng titc 1a A(D) = true VDu.

Dinh nghia 1. Cho luge d8 CSDL <D|C>va mot bién CSDL D' dnh xa f :S <D|C>—> S <D'|A>gol A
énh xa CSDL

Vi dy 1. Céc luge d8 quan hé:

R(, G G, P); Ri(S, C); Ra(C, P); RaS, C P)

Cde rang buée toan ven:

C1:5,C— Gtrong R; Ca:C— PtrongR; C=C A Ca

Céc bién CSDL:

L ={R}, D1 ={R1, Ra}, D2 = {Ra}.

C4c dnh xa CSDL:

f1 =R[S, G, P]; f2 = R[S, C] R[C, P)

trong d6 f1:8 D|C>— § D1 [A> fa:§ D|C>— S DeA>.

2. Ciu trde cta tdp cde dnh xg CSDL trén mot khong glan trang thdl

Chiing ta k¢ hiéu MAP la tdp cdc dnh xq CSDL trén khéng glan trang that S. Tt dinh nghfa clia dnh
xa CSDL ta thly cdc vén d&: hét (quering), cp nhét (updating), xde dinh khung nhin (view definition).. cd
thé xem 14 cdc dnh xa CSDL. Do vdly ¢ the xem 4nh xa CSDL nhw la mét "kénh lién lac" (communication
channel) gitta CSDL v ngudi ding, Chinh vi 18 d6 ta tim cdeh "do” lwong théng tin méi dnh xa CSDL cd
thé mang, Chiing ta nghién cu cfu tric cla thp MAP theo khia canh nay.

Pinh nghia 2. Chof,g € MAP. Tanéi f trot hon g vaky hidulaf =g néu va chi néu:
YD, Diz @ S:fOu) =f(Dr2) = gDu1) = g(Dra).

T dinh nghta ta thdy néu f = g thl kha nang phin biét cdc gld tr) CSDL ctia f “manh’ hon g. Tré lai
vi du 1ta thdy f1 =fa.

Pinh Iy 1. Chof, g € MAP, f =g, suy ratdn tai dnh xa hsaocho g = hof.
Chitng minh (xem [1]).

Véi mBi f e MAP ta xde dinh mét quan hé trén S, =1 nhw sau: VD, Dz & S, Din =1 Dz > [(Dn) =
f(Di2). Ta thdy =1 la mét quan hé twong duong trén S, ky hiéu S/f =S/ m1 (S/ =1 14 1&p thuong cla S
theo quan hé twong dwong m1), Ti¥ dinh 1ghfa 1dé& dang suy ra:

Dinhly 2. f 2 g m C mg <> 8/f 2 5/g

Trong d6 S/f = /g hiu theo nghia phén hoach §/f min hon phén hoach §/g (tire la m&t phin ti cla
s/f dugce chita trong mét phin tlt ndo dé clia 5/g).

Quan hé "tréi hon" = trong MAP khong phat 1a quan hé thit tw bo phén. N6 chl phan xa, bic ciiu
nhung khéng phan xttng. Do dé ta ciin xét mét quan hé khdc, quan hé twong duong trén MAP.

Pinh nghia 3. Cho f, g € MAP, ta gol f m g ndu v chi néuf =gvag =f.

Xem lai vidu 1ta théy fi = fava fa = f1dodé fr m fa, D& ding thdy = la quan hé twong duwong
trén MAP. Do dé ta cé phan hoach cla tdp MAP
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MAP/ m = {|f|vé! f e MAP}
trong 46 |f|={g | ¢ €« MAP, [ mgh
Tir dinh nghta cla quan hé twong duong = va dinh Iy 2 ta ¢é:
Dinhly 3. f mges |f|=|g|es my = mg & §/f =5/g.
Bly gi¢' ta dwa vio MAP/ m mét quan hé thit ty sau:
Dinh nghia 4. V&1 |f| |g|e MAP/ =, ta ndi |f| 2 |g|néu va chi néuf 2g.
Pinh 1y sau néi 1én céu tric cia MAP/ m
Dinh ly 4. MAP/ m 1d mét dan véi thit ty 2,
Chukng minh. a) R8 rang quan hé = la quan hé thit ti trong MAP/ m ,
b) V&1 |f| |g|e MAP/ = ludn ludn tdn tal inf (|f] |g) va sup (|f] |g) (xem [1].

Ché ¢ rAng néu [h|=1nf (|f| |g) thl mh = (mi U mg)" trong 46 (m( U mg)" 12 bao déng bie clu
cla =1 U mg. Néu |h|=sup (|f] |g) thl =mn = =1 N =g, Ta ky hidu

[f| A |g|=1nf (|f] |g)
Iflv |g|=sup (|f] |g)

Tir dinh Iy ndy suy ra véi f, g @ MAP tdn tal Inf (f, g) theo sy twong dwong, ky hiéu 1a f A g va tdn
tal sup (f, g) theo sy twong dwong ky hidu la fv g.

VI (MAP/ m, =) 1a dan, do 46 vét f1] fels fn|e MAP/m tdn tad inf (|f1],e,[fn]) ky hitu 1a |f1 | A |fa]
w A |fn] t8n tal sup(|fil., |fn) ky hiéu 1a f1|V fa} V fn| Do 46 véi fy, f2,.fn € MAP t8n tai'inf(fy, fa,., fn)
va sup(fy, fz,., fn) theo sy twong dwong ky hiéu twong tng 1a f1 Afa .. Afavafr Vfz . Vfn T dinh
ly ndy ta cé hé qua sau:

H¢ qud 1. Cho fy,., fn @ MAP
S/(mn U mrrU . lln). = inf(S/f1, S/f!.,--. 8/1fn)
S/(mn N mz N... #in) =sup(S/f1, 5/f2,m 5/fn)
By gi® cho fi, f2,.,fn @€ MAP ta tim cdch bidu difin cdc dnh xa CSDL f1V fa w V fn va f1 A fa A fr

Dinh nghia 5. Cho cc énh xa CSDL fi :S =8 <Di|A>1 =1..n vADI ND; = & vél 1 =J.Ta got phép
ghép (Juxtaposition) ciia cde dnh xa f1, f2,. fn, k¥ hiéu f1 x f2 X ..fn, 12 dnh xa

fi Xfa X...Xfn:8 = 8 <D1U...UDn|A>
Di—> (1), e®Yuf®)
Dinh ly 5.Vé1 fi,.fn € MAP ta ¢d
fi X fa X wfn=fivfaV fn
Chitng minh.Véi Du, D|a=e S <D|C>

Dit =11 %12 xtn , Diz @ (F1D1)uafn@11)) = (F1(D12),usfn Di2))
< fiDy) =fiDe) Vi=1,n

< Hixex.ain = =51 N,,,NEMN

« fixfox.. . Xfn=fivfe
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. V..V fl‘l
D&t vét f1 Afa A . fn Khéng cd bidu din tdng quat. Xét v dy sau,

Vi du 2. Cho cde luge ¢8 CSDL :
R(A, B, G, D, E); R1(A, B); Ra(A, C); Ra(A, D); Ra(A, E); Rs(A)
Céc bién CSDL : D = {R}, Di = {Ri}, { = L4,
Céc rang buéc todn ven : Ci: A = B trong R
C2: A —+ G, D trong R
CE—~ Atrong R
C=C AC2 ACy
Céc dnh xq CSDL :
fi =R[A, B fa =R[A, C} fs =R[A, D} fs =RIMA ©*F =R[A]
Tacéfs =f1 Afa Afa Afa D& kiem chung diéu ndy ta cé thd kidm chitng (mn U wia U mia U -u)*

==
TAp MAP cé cde phln tit 1én nhét va bé nhét theo sy twong duwong,
Dinh nghia 6, Cho Dioc e S <D|C> ta xdc dinh hai dnh xa:
Ls:8 D|C>-» DA>LgM) =DVt e S
0s:S D|C>-+ <D |A>0s(1) =Dio Vt & S.
Tl dinh nghla ndy ta suy truc tiép ra:
Dinh ly 2.6, Vi e MAP,
M 0 sf <l
() 'sfg Cmy CS X 8.

3. H¢ cdc anh xg CSDL b nhan

Bdy gi¢ ta xde dinh mét h¢ dnh xa CSDL ma thdng tin clia hé nay fnang 6 the dung lai dwoe CSDI,
ban dau.

Dinh nghia 7. Cho hé {fi} 1 =L..n, fi € MAP. Ta néi h {fi} { = 1..n 14 hé bl nhau (Complement) n&u
va chi néu '

fi % fax,,. XxXthmlgn 2
Tir dinh nghia nay suy trure ti€p ra két qua sau:
Dinh ly 7. Cho hé {fi} { =l..n, fi € MAP. Cdc ménh d@ sau twong duong vé&i nhau:
@) Hé {fi} { = 1..n & m4t, hd bt nhau. |
() w1 %12 n.tn =y,
D f1 x fa X .fn la don dnh.

(tv) L&y cdc phlin ti¥ fir, fig,.fix (k <n), thi ghép cda fu, fiz,..fix phan biét dwore cde clip gid tr} eva bién
CSDL ma khéng phén biét dwoe bdi ghép cuia cde dnh xa CSDL cdn lat trong hé {fi}, 1 =L..n.



4, Tinh ddc 1ap cia h¢ énh xa CSDL

Dinh nghia 8. Cho hé {fi},1 = Lun, fi e MAP

@) Ta got hé {fi}, 1 =1.,n 1& hé déc 1ap, ky hidu ~ [1,mfn] néu va chl néu
(1 % fa X... X fn) ) =F1(8)X.. X fa(S)

(i) V&1 h e MAP. Ta nél hé {fi}, { =1..n déc lap v&i didu kién h, ky hidu ~ [f1,.fn] mod h néu va chi
néu

(1% fa X... X f)B) =f1iB)X... Xfn(B) VB e S/h,
(i) Ta nét hé {fi}, { = 1..n dée ldp y&u (weak independence) néu ~ [f1,.fnl mod (1 A fa A fn).

111 - TACH CSDL

Triéc tién d® cho gon cdch viét ta néu cde kY hidu qui wéc nhu sau : Cho <D|C> la lwge 88 CSDL,
fir S D|C>—+ S <Di|A> Qui ude

1) S thay cho § <D|C>

2) § thay cho fi(8).

3) Ct 14 tan tiY trén S <Di |\ >sao cho Ci(Dn) =true «» Dn e Si,

4) D12..n thay cho Dy U D2 U,..U Da .

5) Stz..n thay cho (fi X fa X... X fn)(S).

6) Cr2..n 12 tan ti trén 8 <Di2..n |\ >sa0 cho Ciz..n (Dis2..m) =true «» Diz..nt € Si2.n.

Dinh nghia 9. Cho lwge dé CSDL <D|C> Mot phép n-tach (n-decomposition) 1a mét bé n dnh xa CSDL
(f1, fa,.fn) v&1 fi @ MAP Vi =], 2,.,n(n2 1) K&t qua ciia phép n-tdch la <Diz..n |Crz..n>

VI dy 3. Cdc lwge d8 quan hé
. R(A, B, C, D, E); Ri(A, B); Ra(B, C); Ra(B, D); Ra(B, E).
Céc rang bude tohn ven:
CitA — B, C2:B = C Ca:B— D, CiiC— Etrong R}
Cs:R1[B] =Ra[B) = Ra(B) =R4B;C=Ci AG AG A Ci; G134 =C ACs.
Céc bién CSDL:
D = (R}, D1 = {R1}, D2 = {Ra}, Da = {Ra}, D4 = {Ra}.
Céc 4nh xa CSDL:
fy mR([A, B] fa =R[B, C} fa =R[B, D} f4 =R[B, E}
B& (f1, f2, fa, f4) 12 mot phl'ép 4.thch cla <D|C> véi két qui 1a <Dizaa |[Craae>
Béy gi¢ chiing ta xét vén d@ tdch khéng t3n thét,

Dinh nghia 10.Phép n-tdch (, fa,.fn) got 1 khéng t8n th&t néu va chi néu hé {fi},1 =1 2.,n1a hé
bit nhau,

T dinh nghta suy ra néu (f1, fa,.fn) 12 n-téch khéng tdn thét thl cé thd khéi phuc lal dwee CSDL ban
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dAu qua CSDL tdch, Bt vi ltic dé hé {fi}, 1 =1, 2,.,n bt nhav, nén theo dinh ly 2.7 4nh xa f1 X fa X... X
fn 1& mét song 4nh ti¥ <D|C>18n <Dia.n|Crz..n> Ta thiy cde két qua vE n-tdch cho trudng hop chiéu va
k&t ndi ctia J. Biskup, U, Dayal, P. A. Bernstein [3] cting hoan toan phit hop vé! khdi niém ching ta d& néu.
Chédng han trong [3] cé két qua sau: .

Dinh Iy B) Cho D = {X1, > X2, >.,<Xn, >} Id mt luge db CSDL va <U, F> 1a mét luge dd quan
hé sao cho UXi =U, (1 = 1.,n).

Gia s\t F c6 phi H(F+ = H) sao cho véi m8i R — S e / dBu tdn tal <X, > e D véi RUS CXi.
Né&u ¢é mét thanh phin <Xio, > € D sao cho Xio = U € F *thl D 1a tdch khéng ton thit dét vét <U, F>,

Bay gi¢ ching ta nghién ciru vén d8: Khi ndo ¢6 thé edp nhat mét cdch dée 14p 1én cdc thanh phiin
cta CSDL tdch, ma khéng phét kim tra dnh hudémg cla né lén cde thanh phliin khac, Didu nay it cd ¥
nghia 481 véi mét CSDL phén tén gdm n thanh phin, phan b8 & n v} trf khde nhau vé mét dia 1y,

Cho (D11, Dat,.sDnt) € St2..n, M&t cdp nhit U lén Di, § =12,..n goi la chép nhan duge 481 vél (O, Day,
Di-1.t, Dis 11,.,Dnt) néu va chi néu D1, D21, UDit,u,Dit) € Stz :

Ta dat
ADM®1 |D11,Dit1, Di+ 11,0,Dm) = {U | U chdp nhén duwoe dBi vé1 O1y,Ditt, Div tuy Dad).

Do dé ta d& thiét 1ap duge mét dnh xa wng mél b® O,.Dm) € Srz.n vél thp ADM Oit|D1tuy D,y
Di+ 11,,Dnt). Chiing ta hdy quan st § nghia clia dnh xa nay trong trudng hop CSDL phin tdn, trong dé Di,
Dz,..Dn & cdc v§ tri Khdc nhau, va ngudt diing mudn cép nhit 1én Di tal tht diém t chi biét Din va khéng
diroe biét D1 Disst, Die 11,.Dni. C6 hal diéu xay ra:

1/ Anh xa ADM (D |D1,.,Di-1,Di 1 1,.,Dn) phu thude vao Dy,uDis, Divy, Do, Khi dé ngudi sit dung, do
khéng biét D1,.Di-1, Di~1,.Dn, nén khéng biét nhitng cip nhit gl cé thé tde dung lén Di ma khéng anh
hudng dén D1ty Di- 1t,uaDi ¢ 11,001

2/ Anh xa ADM (Di|D1,Di-1, D+ 1,.,Dn) khéng phu thude vao Di,w,Dit, Divy,.,Dn, nghta la dnh xa ndy
chi cé mét bién Di. Khi dé ngudt st dung nhin thiy D va biét duge tip hop tdt ca ede cip nhét cd the
téc dung lén nd, khéng phu thude vao cde thanh phan con lai.

Dinh nghia 11, Phép n-tdch =(f 1,mfn) got 12 dée 1ap yéu néu va chl néu cde dnh xa ADM (@i |D1,.,Dn)
déc 14p d6i vé1 Di,uuDit, Di- 1,.,Dn vé Vi=12,.,0,

Vén dé dat ra;
V/ Xée dinh khi ndo phép n-tdch(f,..fn) 14 déc 1ap yéu,

2/ Trong trwdng hop dé, hiy xdc dinh cde tdp ADM (D |D1,,Dat) vai 1=], 2,.,0. (Tire la xde dinh cde
cdp nhét ¢é the tde dung 1én Du).

Pinh ly sau day tra 181 cAu hél thir nhét.
Dinh ly 8 Cho phép n-tdch (f1,..fn) clia mét CSDL. Cde ménh d& sau twong duong.
V Phép nitéch (Fr,.fn) déc 1ap yéu.
' 2/ Hé cde dnh xa CSDL {f}, | =12,.,n 1d hé déc l4p yéu.
P chitng minh dinh 1y ndy trwée tién ta ching minh cde bd d& sau:
Cho hé cdc dnh xa CSDL {fi}, | =), 2,.,n, Theo dinh ly 1t
fi A fa A...Afn Sfivél moli =] 2,., n, suy ra tdn tal cde dnh xa fr, 1 =1 2,.,n sao cho:

17



fihfahwAfn=fifi=fifa= = Iafn
B d? 1. Cho hé {fi}, § =1, 2,..n 1a hd.déc 1ap yéu. Ta c6 V(D1 Dat,., Dat) ma
71(Dss) = £3(Dac) = o = £1(Dot) nis v chl ns o, Dty D) €@ St
Chitng minh. " =" Do Dy € fi(S) = 3D}" € § sao cho fi(D}")) = Dut
o> (fLAfa A A F)DI) = 71(DE) = £(Die) = fi(Du) Vi=1,2m
= 3T € §/7unsann s 880 cho DY € TVi = 1,01 => (Dyey oy Dnt) € fi(T) % o X [n(T)

Do hé {fi}, 1 = 1., n déc 14p y&u nén Ot Dn) & f1 (T) X ... X (M) = (1 X ... X £a)(T) C Siz.n.
" &= " Gid sit (O1t,Dnt) € Sta..n =» ID1 € S sao cho fi(d) =Du (Vi =1, 2,..1),

= f1(Dit) = £15i(Ds) = (fr A A fn) (Do) = fi(Dye) = f3(Dge) ¥y 5 = 1,2, 00y

Gla siY phép n-téch (f1, f2,fn) ddc 14p y&u, tirc 14 dnh xa ADM (D1 |D1,., D) véi{ =1, 2,.,0 chi 14 ham
mét bién Di trén S. Do dd ta cé thd phén hoach §i theo ham ADM (D1 [D1,., Dn).

St/ ADM(D(|DsniDa) = {|ADM (Dit| D1ty ..o Dut)s (D1ty e Dnt) € S1a..n}

|ADM(Dit|Dlh "y Dﬂi)l
= {Diy € Si|ADM (Dyy| D1ty -, Dut) = ADM(D{| D1t » Do)}

trong dé

B& d¥ 2. Cho phép n-téch (f1,.. fn) ddc 14p y&u, khi dd ta cd cde phép twong ng 11 sau:’
|ADM (D11)|Dat,uy Dt)| > |ADM (2t |Dtt,uy Dut)| ¢ . [ADM (Dt |Dit,imy D1t}
néu va chi néu (D, Dzi,.y Dni) € St2..n.

Clhitng minh. Ta chi cAn chitng minh |ADM (D |Dat,s bnu)l « |ADM (D2t |D11,e, Dnt) & 1-1 Coni lgi
céc tiwong &ng khdc lam twong tw.

Ghoy  |ADM(Daq|Dysy oo Dus)l = |ADM (D3l Dies Do)y (Dies Dty s D).
vi (Du.D;“...!Dm) € Sia...n md |ADM (D1¢|Dagy ey D) | # |ADM (Dy¢, D3gy ooy Dt
= ADM(Dy¢|Dat, .., Dut) # ADM(Dy¢| Dy vy Dnt)
Véy énh xa ADM (D1|Dz,., Dn) phu thuée Dz, didu néﬁ mau thulln véi gid thiét.
Bd d? 3. Chofi,mfn, k € MAP, néu ~[f1,., faimod kthik 2 h=fi A f2 AL A fn,
Chitng minh. Do ~ [f1,..fn] mod k suy ra
(1 x fa X )M =T x f2(T) % ... () Vt & Sk

Do d6 YD & fiCT) V6L 1 = 1 2, 0 ta 6 A 174 (Di) # 9
f=1

C4 thd vit cdch khée 1a YA e T/fi|t =1 2,, n, trong d6 fi|r 1& han ch& cla fi trén T, ta cd
n
NAi#0 (%)

1=l

Mt khéc, ty h =fi A...Afa suytaf ! 2 h|r (trong d6 h|r 1a han ché cia h trén T). Theo dinh ly
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2,¥ Qe T/h|r, A e T/fi |t saocho Al C Cvéii =12,nDodétlr (MsuyranCi=@ @ =1.,n)
V@y Ct = G2 =..= Cn= T,Didu ndy suy ra tn tal C e S/hsaocho T C G, vlly chiing té réing k 2
h.

Béy gi¢ trd lal chitng minh dinh ly 8.

Chitng minh: 2) = 1) Do hé {fi}, 1 =], 2,., n dgc 14p y&u, nén theo bd d& 1, véi m&i O, Day,..Dnt) &
Sia..n suy ra fi' (Dn) =f2' Da) =.. =’ Ont).

Ta ¢ ADM (Dit | D1ty Dnt) = {U| D1ty UDit),uy Dt) &€ St2..n} _
= {Ufy On) = = UOW) = . =fa' On)} ={U|f O =" UOL A

Didu nay ching té rng dnh xa ADM (Di|Ds,.., Dn) dée ldp d81 véi (D1,., Dn). Viy phép n-téch (f1, fa,.
fn) déc 14p yéu. ;

1) =» 2) Do phép n-téch(fy, fz,., fn) ddc 14p y&u, do dé-theo bd d8 2 ta cé cde phép tuwong ttng 1-1sau:

|ADM (1t |D2t,y Dnt)|«> |ADM (Dat [Dit,uy Dnt) | o |ADM@Dnt D1ty Dn-1t)| néu va chi néu ity Dnt)
€ Siz2..n. Do d6 ta xdc dinh dwoe cde dnh xa {1, f2',., fn' sao cho

fr' 1) = f2' Da) = .. =fn' Dnt) néu va chl néu |ADM Ot |Day,., Dnt)| |ADM @2t |Dityu, D) ., |ADM
(Ont |Dityus Da-1t)|twong ttng véi nhau. Vay ta cé:

D1, Datyuy Dnt) € St2..n & fi' On) =f2' Da) = - fn' @nt)

Path =ff1 =. =fn'fnta cd g
f1B) x f2(B) X ... X fa(B) =(f1 X fa X ... X fa)®B), VB € S/h
Pidu ndy ching to ~ [f1,m fn) med h @)

Theocde xdcdinhhtacd h < fivéll =1, 2., n, suy ra

hsfiAfaA .. AfFn ®)
Mt khéc tiv (a) va bd dé 3 suy ra

hzfiAfaA .. Afn ©
Véy tiv () va () suy ra

hmfiAfaA.. A (O]
T (@) va (e) suy ra hé {fi},1 =1, 2., n dée lap yéu.

By gi¢ chiing ta giat quy&t vén d@ thit hal, tire 1 "tinh todn" tip céc cip nhit ma ching ta cé the téde
dung 1én mét thanh phiin, khéng clin dé ¥ dén cde thanh phiin khéc clia CSDL téch, Dinh 1y sau gial quyét
vén d& ndy,

Dinh Iy 9. Cho hé {fi}, { =1, 2,.., n dbe l&p y&u, cde dnh xa f1', £2',.., fn' 880 cho f1' f1 =f2'fo = . = fn'
fn = f1 A ... A fn Khi d6 cdp nhit U trén Di la chép nhin duoe néu va chi néu fr U = £,

Chitng minh. Do ~ [ f1,., fn] mod (f1 A... A fn) nén U chép nhin dugc & D1ty UDI),m Dnt) @
Stz.n @ f1' D) == £’ UOL)) = . =", Ont) e £ UO) =f' On) @ ' U =f,

T dinh ly nay suy ra cde cdp nhit chép nhén duoe 14 cde clp nhat bit bién trén f1 A f2 A... A fn.

Tré laf vi du 2 ta thdy ~ [ f1, f2, fa, falmod fs va fs = f1 Afa A fa A f4, do d6 cho phép cép nhét déc lap
trén cde thinh phéin D1, D2, Ds, D va cée cfp nhit chép nhin due 14 cde cAp nhat bt bién trén thude tinh A.

(Xem ti€p trang 26)
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