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AkcioMmaTnka 0araTo3sHa4YHNX 3aJI€KHOCTEN TaOJINnYHUX 0a3
MaHUX

Poszeasdaromoces axciomamura 662amo3HANHUL 3AAEHCHOCTET 8 MADAUNHUL 030X JGHUT T GK-
clomamuka GYHKUIOHANOHUT TMa 6a2aMO3ZHAYHUT 3ANEHCHOCTNEL; B8CMAHOBAIOEMDBLCS NOBHOMA,
UUT AKCIOMATUK Heped 301CHiCmb 8I0HOWEHD CUNTAKCUYHO020 MG CEMAHMUYHO20 NPAMYESUH-
HA; HABOOAMBCA KPUMEPLL NOBHOMU 8KA3GHUL AKCIOMATMUK 68 MEPMIHAT NOMYHCHOCTE YHi-
8EPCANLHO20 JOMEHY MG MHONCUHU AMPUOYMIE.

Karwouwost caosa: tabnudni 6a3u gaHux, QYHKIOHAJIBHI 3aJ€2KHOCTI, OaraTo3HaYHI 3aJ1exK-
HOCTi, TOBHOT& aKCIOMaTHKN, KPUTEPiil TOBHOTHU.

AxkciomaTuka 6araTo3HadYHUX 3aJieXKHocTel. Bel Heo3HauyBaHI TOHSITTS Ta MO3HAYEHHS BU-
KOPHCTOBYIOThCsL B po3yMinni [1]. 3okpema, ckaxkemo, 1o Ha Tabsuii ¢ cxemu R BUKOHYETHCSI
6ararosnauna sajexkHicts (B33) X —— Y, akio jyis 1BOX JOBUIBHUX DSAJKIB S1, So Tabim-
i ¢, sKi 30irafoThcst Ha MHOXKUHI aTpuOyTiB X, icHye psSmoK S3 € t, sIKWll JTOPIBHIOE 00 € THAHHIO
obMeXKeHb PsIIIKIB S1, So Ha MHOkuHE arpuOyTie X (JY 1 R\ (X JY) Bignosinmo:

(X 5o V() = true BVs), 59 e t(sy | X = 50| X =
=dssct(ss=s1 | (XUY)Us2 | R\ (XUY))) [1].
Crpykrypa Tabsumi ¢, Ha akiit 3amana B33 X —— Y, Mmoxke 6yTu 300parkeHa 3a JI0IMIOMOTOIO

Takoro BijHOIIeHHsT. CKaXkeMo, 0 PAIKA S1, So TabJINI ¢ 3HAXOSITHCS Y BiTHOIIIEHH] =, SIKIIO
BOHU 30iraloThbCd Ha MHOXKHUHI aTpuOyTiB X:

def
S1 = XS89 S1 ‘ X =59 ‘X
3po3yMiJIO, IO BiHOIIEHHS =x € BIIHOIIEHHSIM €KBIBAJIEHTHOCTI 1 TOMY pO30MBA€ MHOXKUHY

PsAJIKIB TabJIHI ¢ HA KJIACK €KBIBAJIHTHOCTI, $IKi MaroTh Take 300pazkenus: [s|=, = {s | X} ®
® 7y ([s]=x) ® Tr\(xuy)([s]=y ), e s — noBiNbHMIA MpeCTABHMK KTacy.
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Tabsuig ¢(R) (tabmmmg ¢ cxemn R) HasuBaeTbest modeanro Muoxkuan B33 G, gKImo koxkHa
B33 X —— Y € G Bukonyerbcs Ha Tabmaum t(R):

t(R) mozems GEV(X 55 V)(X 5= YV € G = (X —— Y)(t) = true).

Bukomyiorbest Taki akciomu i nmpasmira BuBemeHHs [2].

Akcioma pediekcusrocti: V(X —— Y)(t) = true, e Y C X.

Akcioma: V(X —— Y)(t) = true, n1e X JY = R.

[Tpasuio nosuorn: (X —— Y)(t) = true = (X —— R\ (X UY))(t) = true.

ITpasuio nonosuenust: (X —— Y)(t) =true&kZ CW = (XYW —— Y JZ)(t) = true.

[IpaBniao TpaH3UTHUBHOCTI:
(X == Y)(t) = true&(Y —— Z)(t) = true = (X —— Z\ Y)(t) = true.

B33 X —— Y cemanruuno npsimye 3 mMHOKMHM B33 (G 3a O3HAYEHHSM, SIKIIO Ha, KO-

»kHifl Tabmmmi t(R), sika € momemo muoxkuan B33 G, Bukonyerbcs takox B33 X —— Y

Gl=X——Y EVH(R)(t morems G = (X —— Y)(t) = true).

3 HaBeJIEeHUX aKCiOM 1 IpaBUJI BUBEJIECHHsI BUILIMBAIOTL TaKi HACIIIKIN:

1) g|I=X =Y ya Y C X;

2) @=X »— Y wa XY = R;

3) GI=X -—= Y = G=X -»— R\ (XUY);

4) GI=X -—=»Y&Z CW = G=XUW -— Y 7

5) G|I=X —»— Y&G|=Y »5— 7 = GI=X -— Z\Y;

6) GI=X —-— Y&G|I=Y »— Z&ZNY =9 = G|=X —-— Z.

B33 X —— Y cunrakcuuno npsmye 3 muoxkunu B33 G BigHocHO cxemu R 3a 03HaYEHHSM
(G|—rX ——Y), gkmo icuye ckindenna mnocsinosuictb B33 @1, ©o,. .., ©m—1, Pm, TaKa, 110
om =X ==Y imaVi=1m — 1 koxua p; € abo akcioma pedeKcuBHOCTI, ab0 HaaeKuTh G,
abo orpuMaHa 3a OyIb-sIKUM IIPABUJIOM BHBeJEHHs 11t B33 3 morepeaHix y il moc/IigoBHOCTI
B33 ¢j, ¢k, j,k < i. Brizpo 3 TpaunigMn MaTeMaTHIHOI JIOTIKI, HOCTIOBHICTE ©1, P2, . .., Pm
Ha3BeMo dosedenmam |3

Hexait 3amana muoxuna B33 G. Samurarnnam [G]r nasuBaerncs muoxkuna B33, ski cun-
TAKCUIHO HPAMYIOTH 3 G BinmHocHo cxemu R:

[Glr (X 5= Y|G|-rX —— Y},

3 HaBejleHUX BJIACTUBOCTEH BUILIMBAE, 110, 33 TepMinosorieio [4], oneparop G — [G] € ome-
pPaTOpPOM 3aMUKAHHSI:

1) G C [G] (spocmanms);

2) [[G]] = [G] (idemnomernmmnicmy);

3) G C H = [G] C [H] (monomornicmy).

3 omucaHuX BHINE akcioMu pedIeKCUBHOCTI i MpaBU/ BUBEIEHHS OyIyIOThCS JOBEIEHHS II0-
XiJHUX mpaBui BuBeJeHHs st B33 (2, 5.

AxciomaTuka 6araro3HadyHuX i PyHKIIOHATIbHUX 3ajiexkHocTeii. Haramaemo, mo ma
Tabmii ¢ BUKOHYETbCs (byHKIIOHAIbHA 3asexkuicTs (P3) X — Y| gxmo st 1BOX JOBLIBHUX
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PSIKIB S, So TabuI ¢, siKi 30irafoThbcst Ha MHOXKWUHI aTpubyTiB X, Mae Micie Tx piBHICTDH i Ha
MHOXKUHI aTpubyTiB Y:

(X V)@ =true & Vs, 59 € t(s1]X = 52|X = 1]V = 55|V [1].

Hexait 3amano muoxkunn @3 F 1 B33 G. Tabmuna t(R) € modeanto muokuun F | JG, axmo
KOxKHa 3asexkuicts ¢ € F'|J G Buxonyerncs Ha Tabum t:

t(R) monems F|JG & Vo(p e FIUG = ¢(t) = true).

@3 abo B33 ¢ cemarmuuno nupsimye 3 maoxkuau F' | J G BigHocHo cxemu R, SIKINO Ha KOXKHIi

rabuii t(R), sika € MoJe/TI0 MHOXKIHU 3asiexkHocrell ' ) G, BUKOHYeThCsI TaKOXK 3aJI€2KHICTh

o: FUG|=o BVHR)(H(R) — momems FUUG = ¢(t) = true).

Hns @3 ra B33 BukoHyrorbes criibHi npaBuiia BUBeJeHHS [2].

1) Hpasuno poswupenna P3 no B33: (X — Y)(t) = true = (X —— Y)(¢) = true.

2) (X —=— Z)(t) = true&(Y — Z')(t) = true&Z' C Z&Y N Z = @ = (X — Z')(t) = true.

Hacnminkamu 3 HaBemeHMX HpaBUJI € TaKi BIACTUBOCTI BiIHOIIEHHS CEMAHTHUYIHOTO IIPAMY-
BaHHS:

1) FI=X - Y = F|=X »—= Y,

2) G|l=X —»— Z&F|=Y — Z2'&7' C Z&Y N Z = o = FUG|I=X — 7.

O3 abo B33 ¢ cunmakcuurno upsmye 3 ob’emmanna muoxkua O3 1 B33 F U G Bignoc-
HO cxemu R 3a osnauenusiM (F'|JG|—gy), skimo icaye ckindenna nociigosricrs @3 abo B33
O1,02, -+ P15 Pm, TaKa, MO ©y, = @ 1 11a Vi = 1, m — 1 xoxHa @; € abo akcioma pediiex-
cusnocti (mua @3 abo B33), abo mamexkunrs F U G, abo orpuMana 3a Oy/Ib-KHM IPABUIOM
BuBejieHHst (oBHOTH (17151 B33), nmonosrenns (st @3 abo B33), rpansurusrocti (s O3 abo
B33), crimpanx npasui s 3 i B33) 3 monepennix y it nociigosnocti @3 abo B33 ¢;, ¢y,
7,k < 1. llocminoBHICTD @1, @2, ...\ Pm—1, Pm HABUBAETHCS JIOBEJICHHIM ¢ 3 00 € THAHHA MHOXKUH
FUG.

Hexait 3amano nesiki muoxkuau F' 1 G @3 ra B33 signosiguo. 3amukxannsa [F|JGlr — e

muoknHa yeix @3 1 B33, ski cunrakcnano npsimytors 3 F | G BinnocHo cxemu R: [F'|J G|r def

E{olFUGl—}.

BukonytoTbcst BJIaCTUBOCTI:

1) FUG C [FUG] (spocmanma);

2) [[FUG]] = [FUG] (idemnomenmmnicmy);

3) FUG C FUG = [F'UG] C [FUG] (monomormicmy);

1) [F] € [FUGL [6] < [FUG], [FIUIG] < [FUG).

3 miactuBocteil -3 BuMBaE, 1o, 3a TepMiHosoriero [4], oneparop FJG — [F|JG]r
€ OIepaToOpOM 3aMUKAHHS.

Bamurannam [X|pug r MuHOKHHE aTpubyTis X (BimHocHO MHOXKHHE 3asexknocreil F|JG
i cxemn R) Ha3MBa€ThCsl CiM’sl yCIX MHOXKUH aTpuOyTiB, 1m0 € mpaBumu dacruHamu B33, ski
CUHTAKCUYHO NPAMYIOTH 3 Muoxkuuu F'JG:

[X]rocr C{Y|X 5> Y € [FUGR)-

Hexait [X|p — 3amukanns MHOKuHH arpuOyTiB X BinHocHo MuOkubn @3 F [5]. Mators wmicie
BJIACTUBOCTI:
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DY C [X]r =Y € [X]|ruGr;

2) [X]rue,r = [[X]r]Fuc,r-

Baysazkumo, 1o oneparop X — [X]pug, g He € OIlepaTOpOM 3aMUKAHHSI; [JIs OOrPYHTYBAHHSI
JIOCUTH BKA3aTH, IO JAHUN OlepaTop He Ma€ BIACTUBOCTI 17IEMIIOTEHTHOCTI (HOHATTS MHOKUHU
arpubyTiB 1 3aMUKaHHS MHOXKHUHHU aTpuOyTiB BijHOCHO 00’¢nuanns muoxkun ®3 i B33 F|JG
i cxemu R marors pismy mpupomy, Tomy Bupas [[X|ruc, r]FuG,R HE Ma€ CEHCY B O3HAYEHHX TEp-
MiHax).

Basucom [X ]%ajg, R MHOXKHHHI aTpuOyTiB X BifiHOCHO MHOKHHH 3asiexkHocTeil F'UG i cxemn IR
HA3MBAETLCS IiaciM’st 3amukanus [X|pug g, Taka, IIo:

1) VIW(W € [X]%ajG,R = W # @) (robro 6a3uc MiCTUTH TiTbKH HEHOPOXKHI MHOKHUHA
arpubyTiB);

2) YW;, W;(W;, W; € [X]}f;ajgﬁ = W; N W; = &) (106T0 MHOXKHUHE aTpuOyTiB Oasucy
HOIIAPHO HE MEPETUHAIOTHCS );

3) VY (Y € Xlrugr = 33,1 <i<n (Y = U Wz>> (TOOTO KOXKHA MHOKH-

WiE[X}%‘LSG,R
Ha arpubyTiB 3 3amukaHms [X|pug,r € CKIHUEHHHM O0’€IHAHHSIM [eSKUX MHOXKHH aTpHOyTiB
3 6asucy).
BukonytoTbcst BJIACTHBOCTI:
1) U W =R s X C R (10610 6a3uc € po3duTTsiM MHOXKUHE arpubyTis R);
WE[X}%ZSG,R

2) A€ [X]r > {4} € [X]¥n

Hexait ¢ — ®3 abo B33.

TBepakenns 1 (kopekrricts akciomarnku B33 1 ©3). Arwo sanesrcricmv ¢ cunmarcuy-
HO 8u60duUMBCA 3 MHodtcunu 3anesicnocmet F |G, mo ¢ eusodumvcs 3 F|JG cemanmuuno:
FUGI-¢ = FUGl=¢.

TBepaxkenns: 2 (nopaora akciomarnku B33 1 ®3). Hrwo saseocnicmsv @ cemanmuyHo
susodumves 3 mHoocuny 3anexcrocmets F|JG, mo ¢ eusodumwves 3 F|JG cunmakcuuno:
FUGl=¢ = FUG|—¢.

Teopema 1 . Bidnowents cemanmuumo2o ma CuMakcu4Ho20 nPAMYEaHs AL AKCIOMAMUKY
B33 ma @3 s6izcaromuvca: F|JG|l=p < F|JG|—¢ 3a ymosu |D| > 2 ma |R| > 2.

Kpurepiii moBaoTu akciomarnku ®3 i B33. Anais 10BeieHHS OCHOBHOI'O PE3YJILTATY
PO 301KHICTH BiAHONIEHh CHHTAKCHIHOTO T8 CEMAaHTHYIHOIO IMPSIMYBaHb Jjisd akciomatukn B33
ta O3 (reopema 1) mokasye, 1o BOHO IpoBeJieHO B npunyienHi |[D| > 2 ta |R| > 2.

3aJtezkHICTb 30i?KHOCTI BiIHOIIEHb CHHTAKCHIHOTO Ta CEMAHTHUIHOTO MPSIMYBaHb IPU PI3HUX
SHAYEHHsX MOTyKHOCTell MEHOXKUH R ta D BKazana Bianosigao y tabu. 11 2. Cumson “+” (Bimmo-
BiziHO “—"') B KOMIpIIi O3HAYAE, IO IPY BKA3AHWX IIPUITYIIEHHSX BiTHOIIEHHS |= Ta |— 306iraroThes
(He 36iraroThCst BiJIOBIIHO).

3 HaBeJIeHUX TaOJWIL BUILIMBAIOTH TaKi OCHOBHI PE3YJIBTATH.

Tabaruys 1. Bci BapianTn moryxkuOCcTelt MEHOXKUH R Ta D mist akciomarukun B33

R R
[RI=0 | [Rl=1 [ [|R[>2
|D| =0 + + -
|D| =1 + + -
|D| > 2 + + +

ISSN 1025-6415  Jlonos. HAH Yxpainu, 2015, M6 27



Tabaruys 2. Bcl BapianTu moryzxkuOCcTelt MEOXKUH R Ta D mis akciomaruku B33 ta @3

R
D
[Rl=0 | [Rl=1 [ [|R|>2
D[ =0 + — —
ID| =1 + - —
|D| > 2 + + -
Teopema 2. Bidnowenna ceMaHmu¥Ho2o |= ma cunmarkcuwhozo |— npamysanv 0is axcio-

mamuku B33 1 @3 sbiearomuves modi i misvku modi, koau |D| = 2 abo |R| = 0.
Teopema 3. Bidnowenna cemanmuymnozo |= ma Cunmakcuymozo |— npamysans 0is aKcio-
mamury B33 36izaromuvea modi i miavku modi, koau |R| < 1 abo |R| > 2 ma npu yvomy |D| = 2.
[Moasbima poboTa MOJIsArae y BCTAHOBJICHHI B3a€MHOI HE3aJICXKHOCTI CKJIAJIOBUX HABEJIEHUX
aKCloMaTHK.
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Axagemuk HAH Ykpannwr B. H. Peapko, . B. Byii, A. B. Ily3aukosa
AKcrmoMaTnka MHOIO3HAYHBIX 3aBUCHMOCTEH TAOJIMYHBIX 0a3 JaHHBIX

Kuesckuit nanmonaipubiit yansepcurer uM. Tapaca [TleBuenko

Paccmampueaemc;z AKCUOMAMUKA MHO203HAYHDIL 3A6UCUMOCTET 6 MabAUMHBLL 6a3aT JaHHbLT U
axcuomamura éyunuuonaﬂbnbm U MHO203HAYHDLL SGGUC’LL./\/LOC’H’LE’&,' ycmarasausaemcs, nNoAHOMaA
2MUT aKCUOMaAMmuKx 6 MeEPMUHAT co6nadenus OmHOWEHUT CUHMAKCUMECKO20 U CEMAHMUYECKO20
CJZ@(?OS&HUL'Z, a makxotce npumepuﬂ NOoAHOMYL aKCUOMamukr 6 MeEPMUHAT Mouwocmeﬂ YyHuUBEPCAND-
1020 QOMEHG U MHOICECTNEA ampu6ym06.

Karouesvie caosa: tabiudnble 0a3bl JaHHBIX, (DYHKIMOHAJIBHBIE 3aBUCHMOCTH, MHOIO3HAYHBIE
3aBUCHUMOCTH, IIOJIHOTA aKCMOMATHUK, KPUTEPHil OJTHOTHI.
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Azxiomatics for multivalued dependences in table databases and for functional and multivalued
dependences is considered. The completeness of these axiomatic systems is established in terms
of the coincidence of syntactic and semantic consequence relations. The completeness criteria for
these axiomatic systems are formulated in terms of cardinalities of the universal domain and the
set of attributes.
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