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BEAHE. ARSRALELNHEAME . EXTABAAE FRAFEHASTESRE AWl TERSTR
THAEHARERE BHER LS X EOBLINFRHSHSAZTEFA RLENEATASHRAATS &
A BETHAEPRASEARLHATA AR SHER ISR TEER G ELAEAEBY, 5. 28
A TREB S FH B, X~ 2% T H 558 E 6K 5.

X HERAMSGRSRSE B L SR RABRE FREEM
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EEEFEREMIS.MRPILERP )BT WA ES HEFEEHREFEFEERNEL. ANFELLH
HEETHHEEEIESTIRAAASHREREEZAMAEER. X4 i Codd # Armstrong AR H
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e AT A REAT Y B e R — BB AR «FEAMNTFRATENEF TN, IRETHEFEEY
HREAHBTREAEZ «AMHAMBEHRELUS  CREF—TEEFH. AELEITHYELNMN. IR
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EHEEERITP FRLEENHE. W LRKER . AHARESTELAR. MALFAHEARE HWANE
F AAEAERLAABFFELRE . A HEBHA - +RENEBEER A XNFRELEEREEHR
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B 11 BIrE—TREMEE. X AT LOERESSE, B DEPCO={A1r... A | Y. YxIAT
B R B, 3R M. R E MBS X BE I MVD (multivalued denpendency) B, EP M, — (X" —-—¥,,... X >
Yt h X =XU{A1,. .. A0

EX =UMK=08), M, BLRU—>Z.EMBIFYE AL REERETHMVDEBNES N
MVD # M2 I R 3 MVD #.

LA 7E— 1 FDU{unction denpendency) fil MVD iR -& R & 5f , SCEk (5] F EEA T — 4 3F MVD &A1
SR FMMIESREENSTEELEL. EERT A MVYD &M% — R & i8R kR o # % RE.
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E¥ 12 #MEEMER FM—1 MVD&,LHS(M)% M $H MVD EHBHEENESL . X.Y,.ZEC
LHSOMD . E M #R T &4, WA M R Ehany,

(DM pE—A4 MVD Sl R 43 B b MVD B4 28,

2) M FMAWEER T MVDRIAHBHRE X A Y (DEPM(X)NDEPWYNCDEPL(XNY):

() X, YSLHSUMD X, € DEP(X),Y;EDEP(Y), i A={a1se..vdm @€Y} B=1{b.....b.|b;EY,}.AB
FY HABTLIISM). B Z=XXNYY, . Al Z 8& F AB.

EX L3 BT R AREGRBE ETPONAMVDERERREM, T £ BE G B
MVD SR T ge N B I B4 B4 T i 1.

EELL EHMVDIRE T, mARERRRE RRHKE.T A THEL INF 00 REBEERINE
EAHRAENMVDEHEE B EmEMER.

W 8.

EELZ BT R ERESRNE.M LT O MVDE, %G 2 I RFA FDS A1 M 4 & MDS 1%
& I'=¢G.

EH:HGESTHEAFDS, 8T A G HgFDS RHSH. TEABILEHHEMVD E5E I
MVDS % R4t (GBI 7. B X REMBRH SRR XB5].X & T o ENE DEPCORM X & M B
B Dep ORHEN . AMERIEYCDEP(X), M YE Dep(X), HZ AR HIl, M BB MVDS 5 I i

MVDS BHZ 8.t =G, [l
EEL3 BT E—1TEEGRUENMETBREMVDE, RDETPHFEFDS &S, D #4845 FD
B5 M BER.

EW-REMAMVDENEL X EDWABRES. S X R FD R MVD PEIE, I DEP(X)=
fA A [ YWYkt om#Z 00 k20, Bt X =X U {A,. . .4, B B8P FD XA 0<G<m#BLETF
X HRERHFN - BEX AEIFDMERMN, B DELP(X)— (A1 A b BEREBR .m0 k=0 BREZXF X" =
UsM, @B KB U= B I FD X A< BET T U KRS M HE. L

ER1LL BIE-THAKRSFEMEINRAEMVDE LM BN GEEEHBE FHEH.T L
B aNF M MO FEEEMG N £ R T 8.

WD) B RCEDPAAEFDS A M FHEMVDS HRS . BBV BB INMENEL . ST
FRERLHRA BW M ORFMVDELS BEEL RN EEEELLGCAT 20N, REZT 1.
HOPFENFD #AG FHMFEF MVD EREFN. BRE B, WH MVD 45 MVDS 88 A FD 5998 X1F
B HEHMVDEM BEEEMEN,. BEFE L L.AB - TR ERBEE R&KE8 A HE INF 8.

(2) LEMR REFE L LESTHMVDEHHL L LHAHELERBE . REEH.L S Hu4
HOMEMVD 2™ MR B, # B IFMVDE M TS BELTR R . FHEE.LAFAHR

INF B8 E HMVD B M B Trh iy HEEY 1.3, — R BEEHEEMEN. 1
EX 1.4 BEFERX R=(R R, .. RVWEE IC(R)=(V.E,.L)BHEE GER)— (V. D) —HiFid L,
ETWE.
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(2) BHY o,0,6V A LLe]# T o= (v, vv;)) B Lle]=TLo N L0010 e M4T.

X LS BHN S = e 100000 0¥ sl st VB LGRDBE R G BHEIIF U= (0,421+0:»
€11en s Unsr v )R LG (R = (VL E, LYK 857, i R'={R,— R — X {3 R, MMB) hees. o= {Lv.]—
Xhei={Lle; - X} 1si<im, B X=L{x»n 1N ... NLIw." L
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WAMVD £ M AEZRAEE T,
BH:EMEFEENMEY HH true, T MY false.
STRICT-CONFLICT-FREE (M,U)
(1> If CONFLICT FREE (M’ )—false then return(false);
(2 X, YCLHS(AL)
for B X, € DEP(X) do
for B Y;€ DEP(Y) do
A=lap ... sa.|a €Y B={b.... 5|6 EY,} . ARZY B ABTLHS(M)
Z=XX.NYY,.If ZRf&F AE then return(false)
(3) return (trugd
W& 22 FM-3-ACYCLIC-DECOMPESHEB T X S R4 HmE L)
AT RAKEED REBHEE U,
W~ ELRMBER P, WHEFEL R
FM-B-ACYCLIC-DECOMP(I.IT)
(1) M—DEGENERATED MVD(
(23 1f STRICT-CONFLICT-FREE (M) ={alse then retura(false);
(3 Q={X\s... . X:}) . X. € LHS (M) BXHT A XX, 8 1<0<<K;
() R=DECOMP{(M,.G,U);
(5 Return (R).

3 NEQFRERE

#MVD P EBAS R . MVD D 30H 2 8 8 DEGENERATED-MVD BRIE S #E I 8§ 3+ MVD
B M EEHEEREY Olmn).

£ # ¥ STRICT-CONFLICT-FREE #1, 8 & CONFLICT-FREE ¥l & F & Tt E M. 6t m T R E N
Olnrn' +n*) B (2)E AT A B SR E Y Ol +0*) 80 5 S AT 3] 2R B Olun' +1°).

EH & FM-A-ACYCLIC-DECOMP & 8 (46 R Olma®) HEF AWM EE EER OGum® +a' ).

WEHEEME N={C>—>F.CE>—~G,CE—~1},U=CEFGHI.I Fif5i# MVD & M= {C—~—F,
CEI-—C} H . MMWAEATRFFN S Q=(C.CEIl %R CHU #GF4m. 88 CF #0 CRCHI, M B CEI
M OEGHD 4y 55 8 88 p= CF,CRIG . CEIH ) BEF X L 4L 8 o BN TRREHRE = AFAEEE
M.MEZRL  RFELHEE FREE.L AF AL LNF B8,

4 &

AXEHTFRAPENEES EREEUAE T, ER BB ESHMEUMMORIF MVD £, 353 EHT
MVDREMBELREN . UORBERGRBEERS REELT AR . JUSBREAERBEE RSEHE.LAH
HAEL ANF B ERERA AR THENRE BEH -1 L H#TBIE
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Abstract; B3-Acyelic database scheme has a number of desirable properties, but most former researches
about F-acyclic are based on graph theory, without consideration on other canonical properties of database.
With the concept of mixed dependency basis, this paper defines the concepts of strict conflict-free and extended
strict canflict-free, and praves that decamposition satisfies lossless join, keeps dependency, B-acyclic and 4NF if
and anly if it is extended strict conflict-free in the mixed environment. Based on this, the paper gives the algo-
rithm fer judging strict conflict-iree and f-acyclic decomposition in mixed environment, then shows that the
complexity of the algorithm is lincar using an cxamplc based on line graph. This conclusion can directly guide

real database designing.
Key words: database scheme; mixed dependency; line graph; @-acyclic; lossless join; keep dependency
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