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K BOITPOCY O MHOT'OSHAYHBIX 3ABUCUMOCTIX B
YHUBEPCAJBHOU JIOTUYECROU MOJAEJN NAHHBIX

B.E. Ilanuenko, kand. pus.-mam. Hayk, Ooyenm
Cymcruil zocydapcmeenuslii yrugepcumem, 2. CymoL

B paGome npednoxern HO8bL nodxod K AHAIU3Y MHO203HAYHLLX 3A8UCUMOCTMell
ampubymos persAyUOHHbLLX OMHOWeHUll. Jlokasana meopema O UWYHMUPOBAHUU
MHOZ03HAUHOU 3A8UCUMOCTMU, NO03BONANOWASL He O0eKOMNO3UPOBAMb OMHOWEHUE.
Henaemcs 661800 0 803MmoHcHOCMU MOOeauposanus N-apHvix c8s3eil KapOUuHAIbHOCTbIO
«MHOZUE KO MHO2UM» C NOMOUDBIO ULYHMUPOBAHHBLX OMHOULEHUL.

Y po6omi 3anpononosanuii Hoguil nidxid 00 ananizy 6azamMO3HAYHUX 3AJeHHOCmell
ampubymie  peaayiliHux  8i0HocuH. Jlogedeno  meopemy npo  WYHMYBAHHS
6azamo3HauHol 3anexHocmi, wo 0038045€ He Oexomnodysamu gi0HouwleHHs. Pooumuvces
BUCHOB80K npo Mmoxciugocmi modenwsanns N-apHux 38 sA3Ki6 KapOuHaJLbHiCMIO
«6azamo xmo 00 6azamo Komy» 3a 00NOM0O2010 WLYHMOBAHbLX BIOHOCUH.

BBEJEHUE

Knaccuueckas jiormyecKkas MOJeNb HAHHBIX OAPa3yMeBaeT TaKOH aHaJIu3
IIpeagMeTHBIX O6JIaCTefI, ROTOpBIfI IIPUBOOUT K IIOCTAHOBOYHO-3aBHCHUMBIM
cTpyKTypam xpaunmauil. Takue CTPYKTYPHI CYII[eCTBEHHO OTAMYAIOTCA OJHA OT
IPYyroil B 3aBUCUMOCTH OT CHEIM(MUKU IPEIMeTHBIX obJjacTeil. ITO MPUBOIUT
K OOJIBIIION 3aBUCUMOCTU YIIPABJSAIONIET0 MTPOTPAMMHOrO O0eCleueHusi OT
BCEBO3MOYKHBIX MOAUMUKAIUN CTPYKTYpbl Xpauuauill. [losTomy paspaboTKa
HOBO!I KOHIENTyaJlbHOU MOZeJU, IIO03BOJIAIONIEN IIOJYyUYUTh YHUBEPCAJIBHYIO
JIOTUYECKYIO0 MOJeJIb JaHHBIX, ABJISETCA aKTyaJabHOI 3amaueil.

W xorsa rjaccuyecKas peasii[MOHHAs MOJeJb OCHOBAaHA HA OUYEeHb JKECTKOM
ajaropuTMe, cjabo mopgaroiieMcd YHuUDUKAINYA, UAesi YHUBEPCAJIBHOCTU He
HoBa. Ee mposBieHme - B aJTOPUTME CHUHTE3a CXEMbI PEeNANNOHHON TabJIUIILI,
npenmo:keaHom P.A. Bepumreiinom [1,2]. 9Ta ke umaesa — B BLIBOJAX pabOTHI
II.TI. Yena [3] ma u B caMoM ee HasBaHWU. Ta Ke MBICJIb 00CYy’KJajlach B
paborax FO.A. Ilepramentena [4,5]. K cokanmenuio, MeToM, MPEAI0KEHHBIN B
[4,5], manmbHeiimmero pasBuTHA MoKa Ha Hamiejg. OZHAKO OCHOBHOM IIOCHLI —
yHI/I(I)I/IRaI.II/IH MOIEJIHMPOBAHUA MOaHHBIX — dABJAETCA, II0 MHEHHIO MHOI'IX
uccaenosareseii B obsactu BJll, oueHb mepcuneKTuBHBIM [6,7]. TexuHuueckoit
peasms3anuy YHUBEPCAJIbHON JIOTMYECKON MO/eJu [JaHHBIX IOCBSAIIEHa U
pabora [8] .

IIpoananusupyem, OT Uero MOJKET 3aBHCETh peIleHUe 3JTOW IPOoLJIeMbI.
3apaBbiii CMBICT IOACKA3LIBAET — CYIIECTBOBaHMWE JIO0OTO EeIUWHOTO SA3BIKA
nepefaun wuHGOPMAIMK, CUHTAKCHC KOTOPOT'O HE 3aBUCUT OT COIEPIKAHUS
CBeJIeHMI, [OKa3biBaeT TO OOCTOATENHCTBO, UYTO U TPU MOAEIUPOBAHUU
OJAaHHBIX KOHCTPYKIIUN AOJIXKHBI II0JIy4YaTbCA 9KBUBAJIEHTHBIMU BHE
3aBUCUMOCTH OT OCODEeHHOCTell pasHooOpasHbIX IpeaMeTHBIX objaactedt (ITO).
Yro xe dopMuUpyer 3Ty ocobeHHOCTH? I'JTaBHBIM (PaKTOPOM AeKOMIIO3UIIUU B
mmporenype HOpMAJ3aIuu [9,10,11] ABJIAIOTCS GYHKIIMOHAJTLHBIE
sdapucumoctu (P3). Kak ykaserBasocs B [1], GyHKIMOHATBHBIE 3aBUCUMOCTH —
9TO He UYTO WHOe, KaK CBA3W. BBICKa)KeM THUIOTe3y - WMEHHO CBfA3HU
TMOPOJKJAI0T TPO6JEeMbl TPW IMOMBITKE IIPOEKTUPOBAHUS TOMK/IECTBEHHBIX
CTPYKTYD PEJAMUOHHBIX Tabmun aiaa Bcex I10.

PaccmoTpum 1mocsiefoBaTeIbHO KJacCUYeCKUe MPOIeAypPhl HOPMAJIU3AIUU 1
IpUYUHY aHomanui [6,7,9-12].
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Bropas mopmaasHaa ¢opma

ITpumep 1

ITycts umeerca oruomenue ITocmasxu (Kod ITocmaswuka, Tosap, ILlena ).
IIpoekTUPOBIINK, paccMaTpuBas MaHHOE OTHOIIEHWE, OTMEeUaeT CJIeAyIolie
daxThI:

1) KJII0Y OTHOIIIEHU:

Kod ITocmaswukxa + Tosap; 1)

2) wumeerca ase P3:
Koo ITocmaswuxa + Tosap — I[ena , (2)
Tosap — Ilena . 3)

WNsBecTHO, UYTO Hajwume B OTHOIIEHWUM UYaCTUYHOM 3aBUCUMOCTHU
HeKJiIoueBOoro arpmoyra «IJena» ot dactu Kiawoua «Tosap» mnpuBemer K
aHOMAJIUAM  BKJIOUEHUHA, YAAJeHUA U  MoAu(UKAIUU. Y CTPAHIETCA
Iexommosumuel mo arpudyry «Tosap». CBOOOZHBIMU OT aHOMAJWUN OYZYT
TaOJINIIbI:

ITocmasxu (Kod Ilocmaswuxa, Tosap ), Ilena Tosapa (Tosap, I[ena).
ITprurnaa npobiem — Hammume HEMOJMHON ©3 B OTHOIIEHUH.

Tperbs HOpMadbHaAs opma
ITpumep 2

ITycTe mmeeTcsa otHomieHUe Jleuwernue (Roa Bpaua, Koo Ilayueuma, [Jama,
Jleuenue, Jlekapcmeo, I10604HbLIL S(ZJ(ZJefcm) :

1) KJII0Y OTHOIIEHUA:

Kod Bpaua + Kod Ilayuenma + Jama;
2) umeerca nBe QYyHKIIMOHAIBHBIE 3aBUCUMOCTH:

Kod Bpaua + Kod Ilayuenma + JJama — Jlekapcmso, 4)

Jlexapcmeo — I1060unbLil Ippexm . (5)

WN3BecTHO, YUTO HaIWYWE B OTHOIIEHUM TPAH3UTUBHON 3aBUCUMOCTU THIIA
X —>Y,Y — Z(so upu stom Y-/- > X ) IPUBOAUT K aHOMAJIUAM:

1) Henb3s BKJIIOUUTH B IPUBEJEHHOE OTHOIIEHWE CBENEHUS O JIeKapCTBe,
He Ha3HAYEHHOM HU OJHOMY OOJILHOMY;
2) mpu m3MEeHEeHUWU CBefeHUuil 0 mobouHoM 3(deKTe JieKapcTBa TpedyeTcs
IIEPECMOTPETH BCE OTHOIIEHUA AJIsI KOPPEKTHOIO N3MEHEHUS JaHHBIX.
AsropuT™M HOpMaJM3aIUM TOT JKe. ¥CTPAaHUB TpaH3uTuBHBIE P33 m P3
atpmbyToB OT uacTu KJjioua, Koaxm monyumna 3SHD® [10, 11]. IIpuuwmna
Ipo0JIEMBI — TPAH3UTUBHOCTL D3.

Hopmansnaa ¢dopma Boiica-Koama
ITpumep 3
ITycTs nMeeTcsa HECKOJIBKO MHOE OTHOIIIEHUE
ITocmasxa (Kod ITocmaswuka, Hmsa ITocmaswuka,

Kod Tosapa, O6sem Iloxynku. (6)
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IIpu ycnoBum, uro Hma Ilocmaswuka — YHUKAJIBHBIA aTpubyT, MMeeM
JBa KJoda:
1) KJ0YM OTHOIIIEHUA:

Koo ITocmaswuxa + Koo Tosapa , (7
Umsa ITocmaswuxa + Kod Tosapa . 8)
2) wumeercs nsdbITOK P3:
Kod ITocmaswuxa — HUma ITocmaswukxa , (9)
Uwma ITocmaswukra — Kod ITocmasuwuka . (10)

Hanuume »stumx @3 o3Hayaer, UYTO B OTHOIIEHUM UMEIOTCA OBa
merepMuHaHTa. HO KayKABIA U3 [AETEPMUHAHTOB HE SABJISAETCSA IIOJHOCTBHIO

KJIIOUOM. Avomanun KOCHYTCS M3MeHeHU UMeHU TIOCTaBITUKA.
Hopmanusamusa — npoekiiua mo atpudyty «Mmsa ITocraBmiiukar.
ITpuumHa 1pobGJeMbl — 3aBUCHUMOCTb YaCTH KJIOUA OT HEKJIUEeBhIX

JIeTepMUHAHTOB. Belb HeCMOTPA HA TO, UTO AETEPMUHAHTAMHU SBISIOTCA YaCTU
KJIToued, OHM caMu o cebe KJoUaMu He ABIAOTCSA. To ecTh MpuUUYMHA BCe Ta
JKe — «mpobisiemHbIey D3 [12].

Taxum ob6pasomM, B KaKIOM 13 IPUBEIEHHBLIX CJIyYaeB YCTpaHeHUe
He)KeJaTedbHBIX P3 MpPUBOAUT K HOPMAJM3AIIUU OTHOINIEHUI, U K OOJbIIei
ux cxoskectu. Ho TeM He MeHee MCXOIHOM TAOJUIlEH OJA IIOCJIEIOBATEJIBHON
HOpMasu3anum ABjasgeTcsa oTHormmeHue B 1H® [9,10]. A, xax u3BecTHO, Takasd
TabJIUIA IMOJNYyYaeTCcsI HEKMM OecCUCTEeMHBIM (OPMHPOBAHWEM COBOKYITHOCTH
atpudyToB. IlosToMy, HeCMOTPA Ha YHUBEPCAJHLHOCTb MOAXO0AAa HOPMAJIU3AIIUU
[10,11], pesynbTHpYyIOIIWE HOPMAJIU30BAHHBIE OTHOIIEHUA HE TapPaHTUPYIOT
YHUBEPCAJIBbHOCTH CXEMbI XPAaHUJININA HAHHBIX MIJIs TPOU3BOJBHBIX I10.

IIOCTAHOBKA 3ATAYU

M=uorue yTBep:kIeHUA B cdepe INIPOEKTHPOBAHUS XPAHUJIUIL JaHHBIX
CJIOJKHO JOKAasbhlBaTh C MCIOJb30BaHMEM (POPMAIBHOTO MaTEMaTUUYECKOTO
ammapara B pPaMKaX KJIACCHUYECKON KOHIENTYaJbHOM MOZENMN [JaHHBIX.
ITosTomy piyia pellleHHs BOIPOCAa IOCTPOEHUSA YHUBEPCAJIBHOU JOTMUYECKOU
MOJeNN JaHHBIX NPUMEHUM UWH)KeHepHBIH mnoxaxox Yena [3]. Ecam
YTBEP:KAEHNS YKJIAABIBAIOTCA B JIOTUKY PEJANVOHHBIX CXEM, a TaKiKe eClU B
pesyJbTaTe IEIIOYKM 9TUX  YTBEP)KJEHWH  IIOJYYalOTCs  aJleKBaTHBIE
HOPMAaJIM30BAaHHbIE OTHOIIEHWA, KOTOPHIE, B CBOIO OYepeAb, OyAyT IOMOOHBI
WO Jake IOJHOCTHI0O WUAEHTWYHBI MJas pasauuHbix II10, yTBep:KAeHUS
IPUOOPETYT XapaKTep TEXHUYECKUX PEKOMEHZaImii. BrICKa)keM HeKOTOphIe U3
HuX. BospmmHCTBO TpriBeieM 6e3 JOKAas3aTeIbCTB.

Tunmore3a 1. IlpuumHON OTIMUMIT CXEM PEJANMOHHBIX OTHOIIEHUN MAJIsA
Pa3INYHBIX IPEAMETHBIX 00JIaCTel ABIAAIOTCA PyHKIIMOHAJIBHBIE 3aBUCUMOCTH.

Wcxomsi w3 9TOr0  YTBEPIKAEHUSA  IMOCTPOMM  HEKOTOPYIO  HOBYIO
KOHIIEIITYaJbHYIO MOZEJb HaHHbIX. [[JI Hee Ompe e uM OCHOBHBIE KaTErOPUM.

Cywnocmamu O0yneM Ha3bIBaTh aOCTPAKTHBIE MHOYKECTBA, KAMKABIN DJIEMEHT
KOTOPBIX MMeeT OO0Iuii Habop mapaMeTpoB, KOTOPBLIE COOTBETCTBYIOT OOIIEMY
npeguKaTy. IOTOT HpeIUuKaT W O0BeIUHSeT BCe JJIEMEHTHI B OJHO MHOXKECTBO.
Haunoe ompezneseHre yOpOI[aeT MOHMMAHWE OTJIUYUM CYITHOCTEH OT ele
OIHOT0 BAKHOTO (paKTOpa KOHIENITYAJIbHON MOMIEIN, CXOYKEro C CYIIHOCTHIO —
oT aTpubyTa.

Ampubymom OyneM Ha3bIBATb XaPAaKTEPUCTUKY CYITHOCTU, OAVWH U3 TEX €€
nmapaMeTrpoB, Ha0Op KOTOPBIX  COOTBETCTBYET €QUHOMY  IIpEIUKATY.
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JlOTIOTHUTEILHBEIM MIPU3HAKOM aTpubyTa ABIAeTcA TOT (GaKT, UTO aTpuOyT, B
OoTJInune OT CYIITHOCTH, HE MMEEeT HUKAKNX anI/I6yTOB.

Cga3p — (yHKUUWOHAJNBbHAS WJIX MHOTO3HAUHAS 3aBUCUMOCTH MEXKIY
CYII[HOCTAMM, a TaKKe (DYHKIMOHATbHAS 3aBUCUMOCTH aTPUOyTOB OT CBOMX
CYIIIHOCTEM.

ITpoussonvras npedmemunas o6aacmb — TIPOMU3BOJBHAS COBOKYIIHOCTH
CyLIHOCTeH, KaKIasd M3 KOTOPBIX MMeeT IIPOU3BOJIBHOE KOJIUUYECTBO
aTpubyTOB.

Cneyugpurxa npoussonvHoil npedmemuoili 061acmu — COBOKYIHOCTb CBS3EH
MEKIy CYIIHOCTSMM IIPOM3BOJBHON KapAWHAJIBHOCTH — OT «OAUH K OJHOMY»
0 «MHOTHWe KO MHOTMM». IIpu 9TOM IIpeAmojaraercs, YTO BCe MHOT00OGpasue
aTpuOyTOB CYIIHOCTEH, WX TUI, PAa3MEPHOCTh W HHBIE XapaKTEePUCTUKU He
BIUAET Ha CIenuduKy mpousBoabHOi I10.

Cyppozammuwiii. ampubym — UCKYCCTBEHHO BHECEHHBIA B OTHOIIEHUE
arpubyT (HampuMep, KJIIOUEBOI), WMEIOIIWI TrapaHTUPOBAHHBIE CBOMCTBA.
Ecau cypporatubiii aTpubyT BHOCUTCSA B KauecTBe KJIOYA, TO 00ECIIeUYMBAETCA
€r0 YHUKaJIbHOCTH JJA JII000TO OK3eMILIspa CYIIHOCTH, a TaKiKe
MUHUMAJbHAA [OCTAaTOYHOCTHL pasMepa 3HAUEHUS, [TPOMOPIMOHATIBHOTO
IPOEKTHOMY 00BEMY SK3E€MILISAPOB OTHOIIIEHU.

IIpocmeilweis OymemM Ha3bIBATH CXEMY  PEJIAIMUOHHOTO  OTHOIIEHUSA

R(X, A), worza X > A, X — 1pocToll YyHapHBIY KJIOU OTHOIIIEHUS,
A — mpocTo¥ HEeKJIIUeBOil aTpudyT.
Ocob6oii OymeM Ha3bIBATH CXE€MY PEIANNOHHOTO OTHOIIEHUS R(X]., A),

xorra X; — A, {Xj, j=1, J}— B o0OmEeM ciaydyae COCTABHON KJOU

oTtHOIeHUA, ¢opma - He HIKe 4HD [13], npuuem Tak, YTO HM OAWH aTpPUOyT
cam 10 cebe He ABIgeTCS HU  KJOYOM, HU JeTEPMUHAHTOM,
8888888888888888888888888 — MHOKECTBO HEKJIOUEBBIX aTpUOyTOB, HU
OQUH M3 KOTOPBIX He ABJISAETCA JETEPMUHAHTOM U BCe aTPUOYTHI OTHOIIIEHUA —
U KJIIOYeBble, M He KJIOUeBble - BXONAT B MHOXKECTBO OOIIero IpeimKara,

ompeneasioniero R (X i Ai) .

ITo0o6HbIMu OymeM Ha3LIBATH CXEMbI PEeIANUOHHBIX OTHOIIEHUM, B
KOTOPBIX CTPYKTYPbI KJIIOUei u (PYHKIITUOHATBHBIX 3aBUCUMOCTE
AHaJIOTUYHEI. HpI/I 9TOM THII, KOJHMYECTBO MW PA3SMEPHOCTh HEKJIIOUYEBBIX
aTpuOyTOB HA IOMO0MEe cXeM He BJIUAIOT.

Koagpuyuenmom nodo6us cXeMbl OTHOIIEHWUII OyaeM HAa3bIBATH IEJIYIO
YacTh OT AeJIeHUs OOJBINTUX apHOCTEH KJoueil K MeHbInei. IIpu sTom, eciu B
OTHOINIEHUAX CYIICTBYeT HECKOJbKO KJIOUeil, TO CpPaBHEHUIO IIOIJIEKUT
cTapIiafd apHOCTh. [l cpaBHEHUA C IIPOCTEHMINIUM OTHOIIIEHWEM CMBbICJ
KoaddumeHTa mogo0dus — 3TO MPEBLIIIeHe YHAPHOCTH.

To ects wosdduImeHT mmOmOOMST k£ CXeMBI C TEepHAPHBIM KJIIOUOM B

OTHOIIIEHUU R(X, Y, Z, Al.), rie X +Y +Z— TepHapHBI K04, A, -

MHOKECTBO HEKJIOUEBBIX aTPUOYTOB M IIPOCTEHIIEH cxeMbl OyIeT paBeH 3.

B manbHeiimiem 3HaKOM «+» OymeM 0003HaUaTh O0BbeIUMHEHUE SK3EeMILIAPOB
CTOJIOIIOB MHOXKECTBAa aTpuOyTOB (CyMMUpoOBaHHe B CTpokKe). B JmTepatype
[6,7,10,13,14,15,16] aTo meiicTBue yacTo 0003HAUAIOT ITOCTAHOBKOIN aTpuOyTOB
pagom: XY wmiuum ganarod wexxkny Humm: X,Y. Ho mjia KoHKpeTusanmuu
qeticTBusA Oy/eM IMOJb30BATHCA CHMBOJIOM CYMMMUPOBAHUS.

WNupiMu ciaoBaMu, MOAOOHBIMU OYIAYT Te CXeMbI, ¥ KOTOPBIX OIWHAKOBBIE
CTPYKTYDPHI (DYHKIIMOHAJBHBIX B3aBUCUMOCTEI ¥ OJAUHAKOBBIE CTPYKTYpPBI
Katoueit. Ominuma MOTYyT OBITH JIMIIb B apHOCTH Kiioueii. CooTHOIIEeHVE
apHOCTHU U OyAeM HasbIBaThb KOd(G(GUIIMEHTOM ITOI00M.

Brewnuii ampubym (caed sHewHell cyuiHocmu) — arpudbyT (BO3SMOYKHO,
KJIIOUEeBOH WM [ajske CYPPOraTHBI), MNpPeJUKaT KOTOPOTO OTJWYAETCS OT
IIpeaguKaTa OTHOIEeHUs (T.e. IpeAMKaTa OOJBIIMHCTBA AaTPUOYTOB 3TOTO

54 “Bicnur Cymly. Cepis Texniuni nayxu”, N2’ 2009



oTHOIIeHUA). JcCImoap3yeTca B OTHOINEHUM CPeAU aTpuOyTOB pPa3IMUHBIX
CYIIIHOCTEl B KaueCcTBe BHEIITHETO KJII0Ua CBA3M.

Brewnsas ceasv (eHewnas 3 uau M3) — cBaA3b, OpeguKaT aTpuOyTOB
KOTOPOII OTJIMYAETCs OT IIpefuKaTa OOJBIIMHCTBA AaTPUOYTOB OTHOIIEHUA,
HaxonsAmerocs B opme, e Huike 4H® [13]. K oToi :Ke KaTeropmum OTHOCATCS
1 HEeHOPpMAaJM3O0BaHHEIE (l)yHRHI/IOHaJII:HI:Ie NJIN MHOTO3HAYHBbIE 3aBHCHMOCTH,
KOTOpBIE IPUCYTCTBYIOT B PEJIANMOHHOM OTHOIIEHWM, HAXOAAIIEMCSA B OJHOM
u3 dopm Hmxe HDPBK [12]. OueBmpnHo, uTO, Hampumep, (PyHKIMOHAIHHAA
3aBUCUMOCTH COBOKYIIHOCTH HEKJIOUEBBIX aTPUOYTOB OT COCTABHOTO KJIIOUA
OTHOIIIEHUSA He SBJISETCS BHEIIHEel CBA3BIO.

IIOOBUE PEJIAIIMOHHBIX CXEM
ChopmyiupyeMm yTBEpKIeHNE, BEITEKAOIee U3 IPUBEAEeHHON I'MIoTe3nl 1.
Teopema 1 Bce penAanmoHHBLIEe OTHOIIEHUA, WMeEMOIINE O0CO0yI0 CXeMmy,
MOMOOHBLI JOPYT MOPYTY, IIONOOHBI IIpocTelilieli cxeMe U He 3aBUCAT OT
crenuUKY IpPeaIMeTHOH 006JIacTH.
HoxasatenbcTBOo. PaccMoTpuM TIpynny peJsaIOHHBIX OTHOIIEHUWII coO
cxeMamMum

Ry (Xy A), (11)
R (X}, 4), (12)
R, (X, +X,, 4), (13)
Ry(X; +X,+X,, A), (14)
R (X, A). 19

npuueM Kaskgoe um3 HuX Haxomurca B 4H® [13], m arpubytel X; ABIAIOTCA
Pas3IWYHBIMHM YacTAMHU KJjloueldl OTHoIIeHu# (KpoMme, KoHeuHOo, X); B Rpj,
KOTOpBIE ABJIAIOTCA IIOJHOCTBIO KJOUOM). ATpmubyT A M MHOXKECTBO A; —
pasauyHbIe HEKJIOUeBble aTpuOyTel, TAe j=1,J; i=1,1 j» TIpHTYeM j — HOMeDp
OTHOIIIEHUS W KOJHUUYECTBO KJIOUEBBLIX ATPUOYTOB (UacTeill KJIOUa) B KaKIOM
j-M orHomenuu, a I j — KOJIHMYEeCTBO HEKJIOYeBBIX aTpuOyTOB Ka'KAOTO j-TO
OTHOIIEHUA.

1. IIpoBepum momobme. MBI MOJI:KHBI mOKa3aTh, uTo us (11) caexyer (13) u
dbopmansro R,~2x R, m R;~3x R, rae cuMBoJoM nx OyzeM o0003HAYaTh
K03 GUIMeHT mMoa00MusI, TO €CTh apHOCTb.

To, uro R,~R, c KosdpdunuenToMm mogodusa k=1 ciemyeT u3 OIpeAeJeHU
nozfobusa. Karouesble arpubyTel X u X, VHapHBI, & CTPYKTYypa HEKJIIOUeBBIX

aTpuOyTOB He BIUAET HA CXeMy OTHOIIEHUS.
lamee, TMOCKOJIBKY pPeJSIMOHHBIE OTHOIIeHuA Haxomatrca B H®PBK, To
KaxApli u3 X, cam 1o cebe He MOKeT OBITh [eTEPMUHAHTOM — BTO

nporuBopeunt ycaouio H®PBK [12]. To ecTtp KamkAplii u3 3THUX aTPUOYTOB
MOXKeT OBITH JWIIbL YacTbio cyMMapHoro kiaiooua. Ho um cpegum A, Takske HeT

NeTepMUHAHTOB. JTO 3HAUMT, UTO B R, um Ry MMeeT MecTo eJUHCTBeHHas P3
X i A,, TO ecTb, B YACTHOCTH, .JA R, 3aBHCHMOCTb MNMeeT BHUJ,
(X, + X, +X3) > A,

9TO 3HAUWT, YTO IPH 3aMeHe cyMMmapHoro arpubyra X; +X,+X; Ha

atpubytT W TOIi Ke pa3MepPHOCTH M ¢ IPOCYMMUPOBAHHBIM HAaOOPOM 3HAUEHUH,
CTPYKTypa CXeMBbl OTHOIIEHUS He U3MeHUTCA. TO eCTh BBIMOJHAIOTCA YCIOBUSA
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momoousa. A Ko0a(pPUIIMEeHT N[omo0Msa OIPEemeJUTCS OTHOIIEHMEeM CTapIleil
apaoctu Kiaiouedi. IIoCKOJIBKY B MCXOZHOM I aHAJM3UPYEMOM OTHOIIIEHUAX
TOJIBKO OJWH KJIOY, OTHOIIeHHe apHOCTH cocTaBjisgeT 2 m 3 maaa R, m Ry

COOTBETCTBEHHO.

BriBog 0 momobuu OymeT BasKeH AJISA CPABHEHUSA CTPYKTYPHI OTHOIIEHUS B
ocoboit popme u oTHOIITeHUI ¢ M3.

2. HesaBucumocTs o0coboit ¢GopMbl OT cnenmuduru npomdBoabHON 110,
BOOOIIle TOBOpsA, TaKiKe OUeBMAHA U3 ONpeneseHus, Kaxk U I[momooue.
JleicTBUTENBHO, IO/, crenup UKo IIPOU3BOJIbHOM I10 IIOHMMaeM
COBOKYIIHOCTB CBSI3eH MeXXIy CyIHOCTAMH. KaK M3BeCTHO, IPU3HAKOM CBS3U
MEKIY CYIIHOCTSIMM SIBJISIETCSI HaJIMUYMe B OTHOIIEHWM! CJIEJOB CYII[HOCTEN uX
atpuOyToB. IIOoCKOJBKY BCe MHOMKECTBO AaTPUOYTOB MCKOMOTO OTHOIIMEHUSI
COOTBETCTBYET €IMHOMY IIPEAVWKATY, B HEM HET BHEIIHUX aTpudyToB. A 3TO
3HAYNUT, UYTO NAHHOE OTHOIIEHWE CBOOOJHO OT CJIENOB BHEIIHWX CYIIHOCTEMH.
ITockonbKy HAYaJIbHbIE OrpaHUYEHUS Ha MCKOMOE OTHOIIIEHE
ycTaHaBJIMWBaJINCh B 00IleM BHIE, 9TOT BBIBOJ Kacaercs Jjtoboit I10.

TEOPEMA HIYHTUPOBAHUA MHOI'OBHAYHON 3ABUCHUMOCTHU
[na BLIACHEHWS BOIIPOCa, KaKWe TUILI OTHOIIEHUS MOJeJUPYIOT
cuenuury mnpousBoabHoit II0, chopmynrupyem um moxakem Teopemy. OHa
ABJIsAeTCA 6a30BOM IS MaJbLHEHINero MOCTPOCHUA YHUBEPCAJIBHOMN JOTUUECKOMN
MOJean HaHHBIX.
Teopema 2 Ecinu B otHomenuu R(X, Y, Z) umeerca HeTpuBuasbHasa M3

X >->Y\Z, npuuem X, Y, Z MOryT OBITH COCTAaBHBIMM MHOYKECTBAMM, TO
ectb X ={X}, Y ={Y}, Z={Z}, To mupm poGaBieHMH B 95TO OTHOIIEHUE
IOTIOTHUTENbHBIX  HEKJIIUeBBIX artpubytoB {A}, mpuuem Tak, UTO
(X+Y+Z)—>A, 3aBucuMOCTb B orHomenuu R(X, Y, Z, A)mnepecraér

OBITH MHOI'O3HAYHOM.

JlokasaTeabCTBO. IIpennonosxum obparTHoe, qTO B OTHOIIIEHUU
R(W, Y, Z), rne W={X+A}, umeerca M3 W —»—>Y/Z. Ilyctb R -
penanuoHHas cxema, W m Y — He IepeceKkalomueca NIOAMHOXKecTBa R.

U nycrs Z=R-(W +Y). Cueays [14, 15], orHomernue R ynoenersopser M3
W —->— Y, ectu pasa ao0bIX ABYyX KopTexeil t, u t, us R, A4 KOTOPBIX
t, (W) = t,(W), B R cyllecTByeT ellle U KODPTeX t3, [IIs KOTOPOTO
BBITIOJIHAETCA COOTHOIIIEHYE

to(W) =t,(W), t,(Y)=t,(Y), t;(Z)=1t,(Z).

To ects mockosbKy B oTHOIeHUn R(W, Y, Z)uMeroTcs KOPTeKU:

rn =(w, y, z), (16)

ry =W, y;, z), an
To u3 M3 NOMKHBI ClIeZOBATH U KOPTEXKHU:

rg =W, y, z), (18)

r, =W, y;, 7). (19)

Ho sxBuBajieHTHOCTh KopTeskeilr B M3 HapyIaercsa, Tak Kak:

rn =x+a, y, 2z, (20)
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r2 :(x+a2’ yl’ 2)’ (21)
rs =(x+az, y, 2), (22)

ry, =(x+ay Yy;, z). (23)

3HaunuT, B mosHOM OoTHOIeHuu M3 oTcyTcTByeT. Teopema mokxasama.

W3 poxasaHHOTO cjemyeT, UYTO ecJaW OTHOIleHue umeer M3, ee MOKHO
"HMIYHTUPOBATb , TO €CTb IEPEeKPHITh ee BAWAHWE J00aBJI€HHWEM HOBOT'O
2JIEMEHTAa — €CTeCTBEHHOTO WJIM CypporaTHoro arpubyra,  (QU3MUYeCKHit
CMBICJT KOTOPOTO - XapaKTepHCTHKa cBA3u. IloaToMy B majbHelineM Oymem
Ha3bhIBATh ITOKA3aHHOE BHINIE YTBEPIKJEHUE TeOpeMoil o IryHTupoBaHuu M3, a
TabJIUIBI C «IIePEKPBITON» M3 — IIyHTUPOBAHHBIMU TAOJIUIIAMU.

B xauectBe mpumepa paccmorpum II0 m3 [15]. IIycTs «abuTypueHTHI»
COAI0T «BCTYIIUTEJIBHBIE 3K3aMEHBI» IIO CIIMCKY «IIPpeAMETOB» B «HMHCTUTYTBI».

IIpu sTOM MOHOJHUTENLH
Ta6nuya 1 - Omuowenue ¢ PHX 9TOM JOMOJ €JbHBIM YCJIOBUEM

LUHMUDOEaRHoi M3 ABJIAETCA pasperiienue J060My
y P a0UTypHEeHTy II0JaBaTh NTOKYMEHTBI B
X Y Z Ay A, JI000 WHCTUTYT ¥ BBIOMpATH 0OpU
1 1 1 3 12.10 3T(;)1\:I) ,ZéeHB coauyy 9K3aMeHa. I_[aHHoe
VIPOIIleHWe MBI BBOAWUM JIMIIb [JIS
1 1 2 ) 16.30 TOT0, UTOOBI HE 3aTPOMOKIATH IIPUMED
1 1 3 2 10.30 JOTOJHUTENbHLIMU  OTPAHUYCHUAMU,
1 9 1 3 11.00 KOTOpBIe JIUIIL OTBJEKYT OT CYTH.
3ameTnM, OIHAKO, 4YTO  JAaHHBIHA
1 2 2 5 15.00 IIpuMep He YIpOIaeT CHUTyaluio, a,
1 2 3 4 12.10 HaobopoT, YCJIOXKHSET eé. B
1 3 1 2 10.30 pearbHOCTU Ke KapAnHaJIbLHOCTD
1 3 2 3 11.00 CBA3UM  «MHOTHME KO MHOTHM» TIO
MIPOW3BOJBHOMY  UYHCJIY  CYIIHOCTeH
1 3 3 3 15.00 BCTpeuaeTcs KpalHe pemaxo. A 9To
2 1 1 5 14.10 3HAYWUT, uTO TOSIBJIAIOTCSA
2 1 2 3 12.30 AOIIOJIHUTEJIbHBIE d3 B KIOUEBBIX
aTpudyTax, KOTOpPbIEe JUIIh YIIPOIIAIOT
2 1 3 ) 11.45 mryaTupoBasue M3.
2 2 1 5 12.10 X —«Aburypuentel» - X = {1, 2, 3}.
2 2 2 4 10.30 Y - «IIpeagmetwi» - Y ={1, 2, 3}.
2 2 3 2 16.30 Z — «Macrurytel» - Z ={1, 2, 3}.
2 3 1 3 11.00 A;, — OLEHKa Ha 9K3aMeHe, farTa WIN
2 3 2 ) 15.00 BpeMsd ero npoBeleHud U T.II.
2 3 3 2 13.00 B Tabn. 1 mnpuBeseHO TOJHOE
3 1 1 5 12.10 OTHOIIIEHNE WCXOAA U3 MaKCUMAJIbHO
3 1 2 3 11.00 BO3MOJKHOTO obbema KOpTe ke,
TTOJTyYeHHOE IeKapTOBBIM
3 1 3 4 11.45 mpousBeneHueM atpudbytoB [8, 16] c
3 2 1 2 10.15 TeM, 4YTOOBI HAIJIALZHO IIOKa3aTb
3 9 9 3 15.00 OCHOBHOM BBIBOJ TeopeMbl. QueBHIHO,
YTO Ha NOpPaKTUKe MHOTHE KOPTEeXKU
3 2 3 2 11.00 BOOOIIle He IOABUJINCH OBbI. Y CJIOBHO,
3 3 1 5 10.30 «abutypueHT 2» He ABUJCA OB Ha
3 3 92 92 12.10 3Rz%1;/1ceH ;2;—24—3» OI/I ;{e n(emyt(l)ng 612
IBOUMKY, 3HAas, UT H He TIOTOB
3 3 3 5 16.30 «IIpenMery 3».

3amMeTuM, UTO HWKAaKad 4YacTb A; He 3aBUCUT HU OT KaKOH KOMOWHAIIUM
JacTell KJOYa, KpOMe Kak OT camoro kiaioua. M cam KJOY — Tak JKe.
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ITonyuena dopma, nodob6ras BEKH® [12], vHo 6e3 M3. Kax msBectHOo m3 [13]-
aT0 4H®.
BBIBO/IBI

Taxum obpasom, moayueH ajaroputMm moctpoeuusa 4H® He ¢ momorbio
mexommosuiiuu [13], a ¢ mOMOIILI0O cuHTe3a. IlpumueM TTOBTOPSIEMOCTH
3HaUeHUI YacTell KJIOUEeBOTO aTpubyTa, KOTOopas OCTAeTCsS OT MHOTO3HAUHON
3aBUCUMOCTH, He SIBJSETCS aHoMajameii. Jlesio B TOM, UTO TaKue OTHOIIIEHUS He
ABJNAIOTCS CAMOCTOSTENbHBIMH, a BXOOAT B COBOKYIIHOCTH PEJISITMOHHBIX
Tabaum. B TakoM MHOXKeCTBe TaOJHUITBI C IITYHTHPOBAHHON M3 M COCTaBHBIM
KJIOUOM, KakJasi YacThb KOTOPOTO COOTBETCTBYIOT CBOEMY COOCTBEHHOMY
YHUKAJIBHOMY TPEIUKATY, MOIEJIUPYIOT CBSI3U IIPOM3BOJBHON APHOCTU MEXKIY
COOTBETCTBYIOIIIUMM CYIITHOCTAMU. A KakJoe OTHOIINeHWe ¢ eIWHBIM
MpeguKaTOM MOIEJIUPYEeT XPaHWIHUINE XapaKTEePUCTHUK COOTBETCTBYIOIIEH
cymraoctu. IlosTomMy Tmpoliefypa KacKagHOTO OOHOBJIEHWS, BCTaBKU WU
yoajeHusa, pemakTUpyolnas KJoueBble aTpuOyThI B TabaMIlaX CYITHOCTEM,
MOMeT YUYeCTb M B3aHMMOCBA3U OTHUX KJIOYEBBIX anI/I6yTOB CO CBOUMU
«IIOTOMKaMu» B Ta0auIlax cBA3eil. 1 TeM caMbIM OTCJIESUTH I[€JIOCTHOCTDH
AJAHHBIX B 9TUX IIOAUMHEHHBIX TaﬁJII/II_IaX.

COBOKYIIHOCTDL TaOJUII-CYIITHOCTEN ¥ TaOJUIILI CBA3KM MEXKIY OSTHUMU
CYITHOCTAMM B OOIlEM cJydae MOAeJIUpPyeT CBA3b u3 peanbHO IIO
KapAWHAJIbLHOCTBI0O <«MHOTHE KO MHOTUM». HKakIoOMy KOPTe:XYy U3 TaOJUIIHI
CYIITHOCTH COOTBETCTBYET KOHEUHOE IIOAMHOYKECTBO KOPTeiKell 13 TabJauIThbl
cBasu. C 9TOM TOUKM 3pPEeHUSA OAEeKOMIIO3UIIUS MHOTO3HAYUHOIN 3aBUCUMOCTH
OPUBOAUT K IIOTEPE 3TUX CBA3el. BuamMo, MMEHHO 3TO M SABJIAETCA IIPUUYNHOMN
TOTO, YTO OOJILIIIMHCTBO ITPOEKTUPOBIIUKOB, KaK YTBEP:KIAETCSI BO BceX
yuebuuKax mo Bl [6,7,15,17], wurHopupyior perkomenmanumu Peiigxmaa [13]
u octaBasaoT M3 B HO®BK-oTHOIIIEHUAX.

ABTOop  BBIpa)KaeT TUYOOKYI0  HOpu3HATEeJbHOCTH  B.A. Pesnumuenko
(«AHCTHTYT mnporpamMMHBIX cucreM») u H.B. IIlaxoBckoit («JIbBOBCKas
TMOJIUTeXHUKA» ), aBTOPY yueOHUKA [15] 3a obcyskaeHre pe3yIbTaToB PabOTHI.

SUMMARY

TO THE PROBLEM OF MULTIVALUED DEPENDENCIES IN
UNIVERSAL LOGICAL DATA MODEL

B.E. Panchenko
Sumy State University

New approach to analysis of multivalued dependencies of attributes of relational ratios is
offered in this work. The theorem about bridging of multivalued dependency that allows non-
decomposing of relation is proved. The conclusion about possibility of modeling N-links with
cardinality “many-to-many” with the help of bridging relations is drawn.
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