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puke TACH SUY BIEN cUA MOT QUAN HE

TTRONG €O SO DU LIEU

LE TIEN VOONG

1. Nhap dé.

Hal vin 48 trung tdm cén 1y thuyét co s& dir ligu quan h¢ (CSDL) la t6i wu hoéa vige
xit 1y céocdu hdi vi viin d8 tach, B3 t6l wu hén cin s% dyng cae phép tinh cla del a8 quan
h¢, trong khi tach ¢hi cdn phép chiéu. GAu day/BFMY83/ di dua ra mét l6p thoh phi chu trinh
vi khiio s4t cae tinh chit cla né.

Trong baj nay chung ta quan tam (o mol lop ede phép thch suy blén nhdm thu dwge
nhidu thong tin v@ ngl nghla cta dir ligu. Trong ‘tredng hgp dé. thay vi mdt quan h¢ dugo
thiét 14p tir che quan he co s& nhe phép két néi ty nhidn, cd thd sir dyng phép hgp cfin che
quan h¢. Nhitng GSDL nhu vy sé bio ddm vige ofp nht dfr litu (x6a, bd sung, sira ddi) 14
duy nhiit va khéng gay nén che di thuomg, T

Glh e rlng doe gld Ai lam quen véi CSDL quan h¢. O day chi nhie lgi vai khél nidm
6o ban.

Goi U Ia mdt tdp cae thudg tinh. A 1 mot thuge tinh oda U. V6 mdl A € U céd modt
midn gla tr] twong dng la dom (A), Aah xq gan mdi thanh phan A cla U mét gid trf trong
dom (A) gol la m@t bo trén U. MOt tdp che bo R duge goi 1a mot qunn hé trén U. Néu X 1a
mot t4p con cha U va r [& mot by tran U thi hgn ohé ofia anh xq r d6l vél X gol la X-ygla
trf cta r (k¥ higu la r[X]) Néu R 1d m{t quan h¢ trén U, XS U thi tap tdt cd cho X—glb tr}
cfl[n ]ciw be thuje R Ja mot cquan hé trén X vi gel 14 hinh chifu elia R trén X (k¥ hidu a4
R[X].

Goi X, ¥ 1 hoi tap eon ofia U, Phy thuge him (viét (it la FD) X=*V thoa trong R néu
vari hal bo bat ky v, vy é.. R sao cho vy [X] = rp [X] thd o [Y] =ra (Y],

X, Y, 2 Ja ba tip con efia U vol Z= UNXY (1) Phy thuge da trj (viét tét 18 MVD)
X == ¥ | Z thoo trong R néu bai bo bt ky 1, rg € R véiry [X] =1z (X] thi tdu tgd moL bd
¢ € R (khong nhat thi6l phdi khae ri, ra) seo cho r [X) =1y [X]=ra [X], ¢ (Y] =r [Y] va
r|Z)=ra [Zﬁ

2, Phép thch— 3 suy bién cia mft quen hi.

Mot l6p che phép tach ding quan tam déng val ird quan trong trong qua trinh thiét
k¢ mét CSDL [a pliép tach_phi chu trinh, Trong/LES3/, /LES4/ da khéo 34t che tinh ohé&t chung
cho 16p che phép tieh—3, thch—n cfin mot quan h¢. Trong bai nay chi kbdo sat mot 1ép
Atie bigt clia 10p thch~ 3 :

pinh nghta 1. Gol %, Y, X 1d ba tdp con cla U sao cho XYZ = U, Quan hé R xac dinh
trén U goi la theh=8 duye (ternarydecomposeble) khong mé&t mét théng tin néu véi ba b bit
ky r1, rp, 13 € R Ban cho _ 7

vy [XAY]) = [XAY] 1 [YAZ] =13 [YNZ), ra [ZAX) =1 [Z2NX]
thi tén tai 0oL by r € R suo cho r [X)=ri [X)y v [Y]=ra[¥Y] var[2]=rs (z).

Néu N, Yo Z kbie rong v XNY #a b, YOV = b, XAZ=¢ thi phép tdch=3 nay dwgo
goi 14 phi chu trinh, ;

T didy chao phép theh clin mot quan hé duge hidu 1o phép tdch khong mél mndt thong
tin. Gol D 14 ho tit ed ehc phép tach—3 phi ehu trinh (ky higu 14 (X. Y, 7)) ofin quan h¢
R trén U, la ¢d két qui sau day.

’(r):lij" Bidw hep cun hai tap hgp XY vidt gen Ik XY,
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Dinhly 1 R 1a mét quan hé x4e djoh trén U, X, Y, Z & ba t§p con bit ky khée rBnyg
cin U vl XYZ = U, XNY oo, YNZund va XAZ=¢, (X, Y, Z) € D khl vi chi khi thp
cie phy thude da tr] sau day thoa trong R:

XNY=>=X, (XKNYNXNZ)=>=sY vi YNAZ=~+=7Z,

Chieng minh: D& dang kidm tra blng dinh nghfa 1 va djnh nghia cia phy thude da trj,

T dinh nghla 1 va dink Iy 1 tryo tiép suy ra

BS d2 2. N6u (N, Y, %) 1a mft phép theh=3 phi chu trinh thi (XY, Z), (X, Y2)
(XY, YX) 1& nhirng phép theh—2 ctia R vA (X, Y), (Y, %) 1A nhitng phép theh=—2 cilia ¢do hinh
chiéu twong ang H[lxy va R[YZ].

Chii i+ K¥ higu (Xy Y) 1a phép tdoh —2 ciin mét quan hp x4c djnh trén t4p thufe tinh
XY, Do la trudng hop djc bigt oda 16p theh =3 khi mét thanh phan ctia nd (ebEing hen 2Z)
Ia tép rdng (xem /ARDE 80/).

Binh nyhta 2, /ARDE 80/, Phy thuée da trj X —>—» Y[Z. z=mUN\XY trong quan h¢ R duge
Jwi 1asuy bi6n néu cho m8i cfp b ri, ra € R sno cho ri[X] = ra| X] thi r[Y] = ra[Y] hoie
r|[2] = I'2[Z].

Dinh nghta phy thude da tr] suy bién e¢ thd bidu didn twong duong dudi deng phép
tael nlnr sau:

_ Dinh nghia 8. R la m{t quan h xée djnh trén U. (X, Y) Ja phép tach—=2 ella R. (X, Y)
diwge gol 1d phép tdeh=2 suy bi&n néu 1dn tel hai quan h¢ Ry, Ri sno cho R = Ry V Ry vd
XY =>X théa trong Ry, X A Y=>Y thda trong Rg voi Ri|X N Y] ARy[X N Y] =4,

Trong /ARDE 80/ cde the gid d# nghlén cttu phép tach—2 suy bidn cho vin d& ogp
nhil dir li¢u d& khong gdy mau thulln trong GSDL (iro Id dédm béo tnh duy nhét, khong gy
ra che df theong khi thye hign phép xéa, phép bd sung vio che quan h¢ cia CSDL). D8 tdng
quit héa két qud trén, & ddy dwa ra khal nigm phép theh=—3 suy bign nhu suu:

Binh nghla . Phép theh =3 phi chu trinh (X, Y, Z) € D cla quan h¢ R trén U dugo
gol 1a suy bifn néu tdn tgl hai quan h¢ Ri, Rz suo ehe R = Ry \JRa va XN Y-—>YZ théa
trong Ri, YNZ=+XY thoa trong Ra voi R XNAY|NAR[XNY]=0 hojle Ri[YNZ]N\Ra| YNZ] =9,

Sau ddy ludn gid thiét rdng (X, Z, Y) € D, lire la mot phép tach—3 phichu trinh ciia
quan b¢ R trén U, Phép tdch ndy c6 nhitng tinh ghdit sau day:

Bo d¢ 3, N6u (X, Y, Z) 1a phép thoch=3 suy bién ciia R tht (X, YZ), (XY, 2), (XY, YZ)
& nhiteg phép tdch—2 suy blén cfia R va (X, Y), (Y, Z) 1& nhttng phép tdch=2 suy bién {rén
binh chifu téong tng R[XY] va R[YZ].

Chéeng minh: Vi (X, Y, Z) 12 suy bién cho nén t3n tei hai quan hé¢ Ri va Ra @
R= R VR va XN Y=>YZ théa trén Ky, Y A Z—> XY théa trén Rz, Khoéng lam mit tinh
tAng quil gid st riing Ry[X N Y] N Ra[X N Y] = ¢,

= I'ruée hiét chitng minh réing (X, YZ) 14 tach — 2 suy hién, Trén Ry dit théa XNY—YZ,
Chi cdn ohi ra rAng trén Rz théa X NY ==X, Thit vay, vi (N, YZ) 14 phép theh — 2 va
BMINAY]ARIXAY) = @ non ede phy thude dv ign sou diy eding thén trén Ra:

ANY ==X ¥YAZ—=XY dodo YN/ »X,
Ap dyng lugt suy din két hgp FD~MVD2(®) suy ra X A Y =X, Do 46 (X, YZ) Ia suy bién,

+ D chirng minh cho (XY, %) Ia suy bién Lheo gid thiét trén, ta xdy dyng hai quan

hé Ryva Ry nhu saus

Vi (XY, Z) 1a phép tdch=2 cho nén luon thda: Vél mol clip 11, rs € R sao cho r[X N Y] =
ealYANZ] thi ludn tdn tgi mot hd v & 1 sao cho »[XY] = r[XY] va r[Z] = ralZ]. Ta b véc
trircing hop sau day:

al Néury, r2 & Li; dd dang suy ra r € lis

Néu r1, r2 € Ra db dang suy ra r € Ra

gt o samey e m——

1) Lut FD = MVYD2: ndu N=>=2, Y2'; 2'C 4 YNL = thi X—%'



b) Khong 1Am mét tinh tdng quat, gld sk 1iing ri € Ry va ry € Ra, Khi 6 nfur € R
ta o r[XY] = n(XY), r[Z] =wlZ], the 1a r[XAY =r[XNY] Didu dé mau thulin vei
glh thiét Ri[X AY] A Ra[X A Y] =¢. Vay ehi con r € Ry, Virding r[XY] = ri[XY] va XAY—>
YZ théa trén T eho nén r = ry {rén Ry v 1 e6 1(Z] = rg[Z]. Nhu vay néu cé hai bé riE€Ry
vh ra € Ra voi Y A Z) = ral¥NAZ) tht ludn thon ri[Z) = re[Z]. Nhém t&t ed cho b cd tinh

chfit nhuw trén efia Rz thanh tap ‘I Thigt lép hai quan h¢ R'l v H;‘, nhu sau:
Ry = RV Tva Ry = R \'T

Ro ring Ry [Y N Z] AR, [YAZ = viteen R} théa Y A Z => Z, trén R, théa
Y A Z—>XY, Do vy (XY, Z) Ih suy bién.
~ Che trudng hop con lyi ching minh d& ding, Bd d8 dwge ching minh hodn todn,

Bd d? & Neu (XY, Z), (X, YZ) 1a nhitng phép tach—2 suy bign cin R thi (X, Y), (Y¢4)
l& nhitng phép tach =2 suy bién e che hinh ehiu twong tng RIXY] va R[YZ]
Chirng minh: d& dang,

Bodd 5. (XY, Z) a phép theh=2 suy bién ctia R, (X, Y) Id phép thoh ~2 suy bidn cin
hinh chigu R’[XY] kbl vio ehi khi (X, YZ) 1& phép theh —2 suy bién ela R vd (Y, Z) lid phép
tach =2 suy blén efia hinh chitu R [YZ)].

Chitng minh : To (XY, Z) 1 suy hil‘l{.lheo ho dd 4 ta ed (Y, Z) lasuy hin, Cln ching
minh riing (X, YZ) ciing 14 suy bién.

Vi (XY, Z) suy bién cda R nén 1dn tgl hai quan hd Ry vd Ha sao eho R=Ri\/ Ha va
Y N Z» XY théa troug Ry, YN Z=+ 7 (héa trong Rg vél Ry(YNZ] A RolY N Z) =¢. Cin
xhy dyng hel quan h¢ Ry, R, to Ry va Ra d? (hém che didu kign cda phép thch —2 suy
blén (X, YZ)

Vi (X, XZ) 14 phép thech —2 cfin R do dé voi molry, r2a €R saocho (XA Y]=
rg[X N Y] thi luén tdn tel mét bo r € R sao cho r[X] = ri[X] va r[YZ]) =ro[YZ]. Ta cé ocho
lredrng hop sau day:

= Trieéng hgp 1t Néu ry, ro € Ry thl dd dang suy ra r € Ry
= I'rwémg hgp 2: Twong ty néu ry, r3 € Ry thl r € Ra
= Trudmg hop 5: Khéng lam mit tinh tdng quéat, gid s rAng 11 € Ry 12 € Ra. Néu
€ Ry thi r|Y N Z] = ralZ N Z], Didu 46 tral vel gld thigt 1o Ri{Y N Z] NRa[Y N Z] = ¢,
Do d6, trong trudmg hyp ndy chicon r € Rg' Vi (X, Y) 14 phép tach=2 suy bién, do do
1y vg phii thdo: néu X A Y] =r{ X A Y] thl r1[X] =ra[X] hoiie r1lY]=ra[Y]: Nhung
do (XY, YZ) efing 1A suy bitn cho nen ri[Y) = rg[Y), vy ni[X]=ra[X]. Didu a8 obhtrng 18
vhng r==rg trong Rz, Neu ton tgt mel bo r € Rz suo cho r[X AY]=r'[XAY], r €R1th
Wwon o e[ X[ = (X)), 1
Nhdm tat cd nhfrng Lo cé tinh ¢bAt (rén ctn Ha va nhitng bo thude Ra2 mé bing nhau

trén X nhung khae nhau trén Y tgo thanh §p T, Ta thiét lgp hai quon I Ti'l va “;2 nhir saut
H'l =RiVT va R'E =R\ T,
Rhi dh R= R} VU Ry,
i cich any dyng Ry va R, ré rang B} [X N Y] A Ry [XNY]=¢vh XN Y-X

thon trong M), X A Y—>YZ thoatrong R . Do dé (X, YZ) 14 suy bién.

Chidn nguwege lgi chirng minh hoan toan twong ty. Bd 48 dwgo chiéng minh xong.
' Nhdn ngay 1-10-1986

(xem Hép [rang 8)
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