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O coxpaHeHUU KJIIOYEl B TaOJMIHBIX ajirebpax
(ITpedcmasaeno axademurom HAH Yrpaunw B. H. Pedvko)

Hccenedosana 3adava corpanerus Ka0ued, 8 Mom HUCAE U NPOCTBLT KA0Ueld, CULHAMYPHBLMU
onepayuAMY MabauyHur anszebp. Ilokazarno, wmo onepavuy mepecevenus, pasHoCmu, Cenek-
YUU, COCOUHEHUA U JCAENUA MAOAUY, COTPAHAIOM KAOUU U HE COTPAHAIOM NPOCMBLE KANOUU,
a OMEPAUUL NPOEKUUL U NEPEUMEHOBGHUSA COTPAMAIOM KAK KAOUU, MAK U NPOCMBLE KANOUU.
Hatidenv, meobxodumvie u doCmamoutvie YCcao8us, npu KOmMopvlir onepayus axmucHoz0 0onoi-
HEHUA COTPANAET, KAIOY.

B cospemennom mupe wHpOpPMAIIMOHHBIE CHCTEMBI IITUPOKO UCIIOJIL3YIOTCS TPAKTUIECKH BO BCEX
06JIaCTsIX JIesATeIbHOCTH deoBeKka. basel manubix (BJl) siBisttorcst siaipoM Jjist MOaBJIsIEOLIE-
ro OOJILIMIMHCTBA HH(POPMAIMOHHBIX cucTeM. IIpu Bcem pasznHooOpaszuu pasjmaHbiX TUIOB BJI
(00 bEKTHO-OpHEHTHPOBaHHbBIE, I'PadOBbIe, HepAPXUIECKUE, OOBEKTHO-PEIAIMOHHBIE, 00JIAUHBIE,
cereBble) HanbOJIEE PACIIPOCTPAHEHHBIME OCTAIOTCs pejsiionnbie B/, MaTemMarndeckast MOJIeb
KOTOPBIX Obli1a Brepsble npepioxkena . Komiom B 1970 1. [1]. C MmareMaTndeckoil TOYKU 3peHUst
pesisinimonnas B/ sBisieTcsi KOHEYHBIM MHOXKECTBOM KOHEYHBIX OTHOIIEHWI Pa3/IMIHON apHOCTH
MEXK/Ty 3apaHee OIpPeIeIeHHBIMI MHOXKECTBAMU JIEMEHTAPHBIX [TaHHBIX, T. €. PEJISINOHHAs Oa3a
JMAHHBIX — KOHEYHAsl MOJIETb.

Tabimanble anrebpsl, Beejgennsie B. H. Penpko u /1. B. Byewm [2], nocrpoenst Ha ocrose pe-
JIAnnoHHBIX aarebp . Komma u cymecrBenHo ux paszBuBaior. OHU COCTABIISAIOT TEOPETUIECKUIA
dyHIAMEHT SI3BIKOB 3allPOCOB COBpeMeHHBbIX TabjndHbIX BJI. DieMeHTHl HOCHTENsT TaOJIUIHOIMN
aJIreOpbl YTOUHSIIOT PEJISIIIUOHHBIE CTPYKTYPBI JJAHHBIX, & CUTHATYPHBIE OIIEPAIIMH TOCTPOEHBI HA
Oa3e OCHOBHBIX TabJIMYHBIX MAHUITYJIANNAN B PEJISIIIUOHHBIX ajirebpax u SQL-1momoOHbBIX S3BIKaX.

B pensinmonnbix B/l BaxKHY0 pOJib UTPAIOT KJIFOUM TAOJIUIIBI — OJUH UJIN HECKOJIBKO €€ ATPH-
OyTOB, Ha 3HAYEHUSIX KOTOPBIX 3aIMCH TabJIUIBI OJIHO3HAYHO uAeHTUMUIUPYIOTCH. C MOMOIIBIO
KJIfoueli ([epBUYHBIX U BHEIIHUX) yCTAHABJIMBAIOTCS OMHADHBIE CBSI3U THIA “OJMH-KO-MHOTUM .
OTHU CBSI3U CIIy2KaT Jisi mofjepxkanust megoctHoctu b/l. Kak mpaBusio, Ko4un ompeessioTcst
TakuM 00pa30M, YTOOBI OHU ObLIM MHBAPUAHTHBIME K JIIOOBIM m3MeHeHnusam 3armceit B BJI.

B nacrositieit pabore paccMaTpuUBaeTCsl BOIPOC COXPAHEHUsI KJIIOUEH TaOJIUI], TOJIyICHHBIX
B pe3yJ/ibTaTe IMPUMEHEHHsI K HUM CUTHATYPHBIX omeparnii Tabaundubix ajaredp. [lomyaennbe pe-
3YJIBTATHI IIPEJICTABJISIOT UHTEPEC JIJIst BBIOOPA ONTUMAJIBHBIX KJIIOYEH IPU POEKTUPOBAHUU Pe-
asiimonsbix BT (3, 4].
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OcHoBHbI€e onpeneaenus. 3apruKCcupyeM HEKOTOPOe HEITyCTOe MHOXKECTBO arpubyToB A =
= {A4,..., A, }. IlpousBosibHOE KOHEYHOE IOJMHOKECTBO MHOXKeCTBa A HazoBeM CXeMoil, mpu-
geM CXeMa MOXKeT OBITh IYCTBIM MHOXKeCTBOM. CTpOKO#l § cxembl R Ha3bIBAETCSI MHOXKECTBO
nap s = {(4%,dy1),...,(A},dr)}, Tpoexnus KOTOPOro 10 HepBoii KOMIOHeHTe pasHa R, mpu-
yem arpubyter Aj, ..., A} TONApHO pa3MYHLI, T.e. CTpOKa ABJseTcss (byHKIHOHATLHLIM OU-
HAPHBIM OTHOIIEeHuEeM. TabJinieit cxembl R Ha3bIBAETCS KOHEYHOE MHOXKECTBO CTPOK CXeMbl R,
KOJINYECTBO CTPOK B Tabsure T’ obosnadaem |T'|. Jdanee B pabore paccmMaTpuBaeM TabJIUIbI CXe-
Mbl R ¢ kommdecrBoM arpubyroB k. Ha MHOXKecTBe Bcex TakmxX TabJIUIl BBEJIEHDBI CJIEIYIOIINE
oriepaIuu:

1) o6benunenue | J aByx Tabumi cxeMbl R — TabJuia, COCTOSINAsT U3 TeX U TOJIbKO TeX CTPOK,

R

KOTODpbIE IIpUHaJIJ/IE2KAT XOTs Obl O,H,HOI'?'I N3 HCXOJHBIX Ta6JII/IIl;

2) nepeceuenue (| AByX TabsmIl cxeMbl R — TabJnia, coCTosIas u3 TeX U TOJbKO TeX CTPOK,
R
KOTOpbIE IPUHAJIEKAT OJHOBPEMEHHO OOEUM MCXOIHBIM TabJIUIIAM;

3) pasuoctb 17 — Th nByx Tabuui cxembl R — Tabiura, COCTOSINAsT U3 Te€X U TOJBKO TeX
R

CTPOK, KOTOpPBIE IMpUHAJJIEKAT Tabuie 17 U He TpUHaJIesKaT Tadauie 15.

Jlist BBeJIEHKS Ollepallui HACLIIEHUs] HeOOXOAMMO OJIHO BCIIOMOraTe/bHOe HMOoHATHE. AKTUB-
HBIM JoMeHOM arpubyra A orHocuTenbno Tabiuis! 1’ naspiBaercst Muoxkectso Daor ={d | Is €
€ T N(A,d) € s}, cocrositiee, TOBOPsI COJIEPKATENILHO, U3 BCEBO3MOXKHBIX 3HaueHuil arpubyra A
B Tabsmune T (ecsim ke aTpubyT He BXOJUT B CXeMy TaOJIUIIbI, TO €ro aKTUBHBI JIOMEH IyCT).
ATpubyThl TAOIUIBI, MOIIHOCTL AKTUBHBLIX JOMEHOB KOTOPBLIX OOJIbIIE €IUHUILI, HA30BEM MHO-
rO3HAYHBIMU, B IIPOTUBHOM CJjlyuae aTpuOyThbl HasbiBaeM ojHo3HauHbiMu. Hacwinennem C/(T)

HasbiBaercss Tabiuia || Dap, tme R — cxema tabmunst 1, a [[ — omeparop mpsimoro (ze-
AeR
KapTOBOIO) NPOU3BeeHHs, oTBedaomuii nagercuposarnio A — Dy, A € R [5]. AKTHBHBIM

nononmennem tadmupr T naspsaercs tabmma T = C(T) — T.
R

Bsenem ompenenenne omeparun mnpoeknnu. [Ipoekmnmeir mo muoxkecrBy arpudyros X C R
HA3BIBAETCS yHAPHAas lapaMeTpuyecKasl ollepalus 7y, 3HaYeHHneM KOTOPOM siBjsieTcs TabJuIa,
cocrosimast U3 orpanndennii mo X Bcex crpok mcxoguoit tabmmns: wx(T) = {s | X | s € T}.
31ech orpannvenne noHuMaercsi crangaprao: s | X = s(| X X pras, rje pros — HPOEKIHsl CTPO-
KU § 110 BTOpOii KomionenTe. Jlo6oe orpanudenue s cTPoKH s GyjeM Ha3bIBATh ee HOJICTPOKOM
u oueBuaHO, uTo 5 C 5.

Beesiem omnpeiesienne onepaiuu cesteknuu. Ceseknueii o npegukary P: S — {true, false},
rje S — MHOXKECTBO BCEX CTPOK, HA3BIBAETCS YHAPHAsI ITAPAMETPUIECKasl ONEPAIUs O p, KOTOPAast
TabJIMIE COMOCTABJISIET €€ MOATab/INILy, COAEPIKAILYI0 CTPOKU, Ha KOTOPBIX NMpeaukar P npuHu-
MaeT UCTUHHBIE 3HAYEHUS.

Jl1st BBeJIeHUs OllepaIuu CoeMHEHns] HeOOXOMMO OJJHO BCIIOMOTaTe/IbHOE MOHATHE. BuHap-
HbIE OTHOIIEHUS p U T HA3BIBAIOTCS COBMeCTHbIME (0OO3Hauaercst p ~ 7), ecau p | X =7 | X,
rae X = prip(\pri7 [6]. Coenunennenm HasbiBaeTcst GuHApHAsI Olepanus &, 3HAYEHUEM KOTOPOIt
SIBJIIETCS TabJIMIA, COCTOAINIASA M3 BCEBO3MOXKHBIX OOBLEIUHEHMH COBMECTHBIX CTPOK HCXOJHBIX

rabimr, T.e. 11 ® Tp = {81 Usa|s1€Ti1Asg €TrANsy =~ 82}. Jlst Tabaunpsr T co BceMu OIHO-
sHaYHbIMU aTpubyTamu 3 MHOKecTBa O = {O1,...,0,} ¥ 3HAYEHUsIMU UX AKTHBHBIX JIOMEHOB

Do, ={o1},...,Do, v = {0,} u3 onpeienenns omneparuyu CoeINHEHUsI OYEBUIHO CJIEIYET Pa-

Or oo Oa o = (01,00}, i = T2},

serctBo T =y (T) QT ,tme Y = R—0uT' =
01 co. Og,
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Bsenem omnpenenenune onepamuu gesenust tabsui. [lycts R; — cxema Tabaunnst 17, R —
cxeMma, Tabsmiel 1o u R C Ry. Henenmem tabmuinl 17 Ha Tabauily 15 Ha3bIBAeTCsl TaOJIUIA
cxeMmbl Ry — Ro: T + %Tg ={senmp_r,(T1) | {s} ®T> C T1}. Ecim Takux cTpok s B Tabiuie
TRy —R,(11) HE CylIecTBYyeT, cauTaeM, 4To B 9ToM ciaydae T + g; Ty = Tg.

Bsenem orpenesienne orepaiun nepenMeHOBaHus aTpubyToB. [lepenMenoBanneM HA3bIBAET-
csl yHapHas, B 00IIeM ciydae JacTuuHas oneparus R1Te, rie § — MHbeKTUBHOE OTOOparkKeHue Ha
MHOKECTBE aTpuOyTOB. DTa Olepaliidsl OCYIIECTB/ISIET TOJbLKO IIepeMMEHOBaHNEe aTpHOyTOB Tab-
JINIL B COOTBETCTBUU C 0TOOparkeHneM-niapamerpom &. Comeprkare/ibHO TOBOPSI, IIEpeNMeHOBaHIE
TaOJINIILI CBOAUTCA K IEPEMMEHOBAHUIO IIEPBLIX KOMIIOHEHT I1ap — 3JIEMEHTOB CTPOK.

Tabu4aHoit arebpoil HaA3LIBAIOT YaCTUIHYIO ajaredpy ¢ HOCUTEJEM — MHOXKECTBOM BCeX Tabd-
JIUIL TIPOM3BOJIBHOM CXE€MBI — ¥ IIPUBEJICHHBIMH BBIIIE JIEBATHIO OIEPAIUSIMA (HACHIIIEHAE Pac-
CMaTPUBAETCsI KaK BCIIOMOraTesibHasi onepalys). B rabaumdaHoil ajrebpe BBIIEJSIOT JIBe 0COObIE
rabumupr: Tabmuny 1. = {e}, r1e € — mycrasi crpoka, npu 3ToM cxeMa Tabsuipl T siBIsiercst
[yCTBIM MHOXKeCTBOM, U Tabsuily Ty = @ — IycToe MHOXKECTBO CTPOK MPOU3BOJILHOM (B TOM
YHCJIe W HEIYCTON) CXeMBI. Tabimna T, e ABnsIomancs 0COOOH, HA3BIBAETCS HEHACBIIEHHO,
ecsn BbIIOHsAETCs HepaBeHCTBO 1 # Ty (oueBmano, uro B 31oM ciydae 1 # C(T)).

MuoxkectBo arpudbyroB K C R HazbiBaeTcst KJIIOYOM Tabauibl 1, ecu s JI00BIX CTPOK
s1, s € T Bbimosasiercss uMmiumkanus §1 | K = s | K — s1 = Sg; IPYIUMU CJIOBAMU, OrDaHU-
YeHUs 0 aTpudyTaM KJII0Ua BCeX CTPOK Tabsuibl 1 momapHo pasiaumdabl. Kirou K Ha3bBaeT-
CsI MPOCTBIM KJIIOYOM TaOJuIbl 1, ecju HUKAKOe ero COOCTBEHHOE ITOAMHOYKECTBO HeE sIBJISIeTCSI
kJrrouoM 1. Hecytoxkio 3aMeTuTh, 9T0 cxeMa Tab niibl OyIeT sABAIThCA ee KII0Y0M, [I09TOMY Hau-
OOJIBIIINI MHTEPEC IIPEICTABIAIOT TaK HA3bIBAEMble HETPUBHAJIbHBIE KJIIOUU, KOTOPDIE SIBJIAIOTCSI
COOCTBEHHBIM TIOJIMHOXKECTBOM CXEMbI Tab/IHUIbl. VI3 ompeseeHns KJIIOYa CIEIYeT, UITO KJIFOUOM
tabsminl Ty OyaeT Jaob0e MOAMHOXKECTBO aTPHOYyTOB €€ CXEMbI, & IPOCTBIM KJIIOYOM — IIYCTOE
mHOKecTBO. Jluist Tabumipbt T, KitodoM (B TOM YHCJIE U IPOCTBIM) OYJIET sSIBJISITHCS ILyCTOE MHO-
xkectBo. Ha mpaktuke B peasbHbIx BJI 0cobble TabJMIBI UCIOIL3YIOTCA YPE3BBIYARHO PEITKO
(ocobenno tabiuna T ), mosTOMy st yA00CTBa M3JI0KEHHsI PE3YyJIbTaToB B paboTe pacCMaTpu-
BAIOTCS UCKJIIOUUTE/ILHO TaOJIMIILI, HE SIBJISIONINECT OCOOBIMU, IIPU ITOM OOJILIITUHCTBO PE3YJihb-
TATOB CIIpaBeIMBO U Jjist Tabymnpl 1y, TakeKe w3 onpee/ieHns KI04Ya OYeBUIHO CJIEAYET, IYTO
[IyCTOe MHOXKECTBO MOXKET OBITh KJIIOYOM TOJIBKO s OCOOLIX TabOJIMI WK It TAOJIHUI], COCTOSI-
IIUX U3 OJHOU CTPOKH.

OcHoBHbIE pe3yJibTaThbl. 1I0CKOIbKY KJIIOYH UIPalOT BayKHYIO POJIb B peasannoHHBIX BJI,
€CTeCTBEHHBIM CTAHOBUTCsI BOIIPOC O COXPAHEHMU HETPUBHUAJIBHBIX KJIFOUeH (B TOM YHCJIEe U IPO-
CTBIX KJIIOUeii) CUrHATYDHBIME OIE€paIUsiMU TabJIMYHBIX aareop.

Jloka3aHo, 94TO OIepalys Iepecedenns TabJINI COXpaHsieT KON, HO He COXPAHSIET IIPOCThIE
kiroun. CupaBelyInBO yTBEP:K/ICHHE.

IIpennoxxenue 1 (coxpanenue Kiodeil onepaiueii nepecedenust). [lycmo Ty, Ty — mabau

cxemvr R u K — warow mabauy Ty u (uau) Ty. Toeda K ssasemes karowom mabauyo, Ty | To.
R
Ecau K asasemcs npocmum xamowom mabauy, 11 u To, mo K, oobwe 2080ps, He ABAALMCA

npocmuim Karowom mabauyo, Ty | Ts.
R
Omeparnusti 00beiuHEHUsT TAOJINI, HE COXPAHsieT KJIOYH, T.e. B ciaydae, korja K — Kiod

tabsuiy T u Ty (cxembr R), To K MoxeT He siBJIsITbCs KirtouoM Tabuuist 17 () To.
R
HokazaHo, 9TO omeparns pa3sHOCTH TaOJIUIl COXpAHsIeT KJIFOUM, HO HE COXPaHsieT IIPOCTHIE

KJIIOYH. CHpaBe,ILHI/IBO yTrBeEepKaeHue.
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ITpengioxkenue 2 (coxpanenue Kirodeil onepanueit pasnocru tabiun). [Hycmo Th, Ty — mab-
auys, cxemv R u K — xaow mabauyw T1. Toeda K asasemca karowom mabauys 11 —Ts. FEeau
R

K sasasemca npocmuvim xarouom mabauuyve T, mo K, eoobwe 2080psa, He ABAAEMCA NPOCMVIM
xA090M mabaunyve 11 — Th.
R

JlokazaHo, 9TO omnepalusi CeJeKIMN COXPAHSET KJ/IF0UU, HO HE COXPAHSET IIPOCTHIE KJIIOUH.
CrpaBeyinBO yTBEpPK/I€HUE.

ITpengioxkenue 3 (coxpanenue Kitoueii onepanueii cesekiun). Iyemov K — xaron mabau-
yot T. Toeda K sasasemes xaovwom mabauyve op(T). Ecau K asasemces npocmoim Ka04OM
mabavywe T, mo K, soobwe 2060ps, ne asaiemcs npocmuim karowom mabauvv. op(T).

Haiisem (B TepMUHAX aKTUBHBIX JOMEHOB aTpubyTOB TabJIUI) HEOOXOIMMbIE U JOCTATOYHBIE
YCJIOBUSI, TP KOTOPBIX HETPUBUAJBHBIE KJTFOUH JIJIsI HEHACHIEHHBIX Tabymi 1’ u T cOBLAIAIOT.
TpeboBanre HEHACHIIIEHHOCTH HEOOXOIUMO [IJisi M30EXKAHUS CJLydast T = Ty, BBHUJy TOI'O, UTO,
KaK y»Ke CKa3aHO BBIIIe, KJIF0UOM TabJuIbl 1y siBJIsTeTCS JII0O0E TIOAMHOXKECTBO aTPUOYTOB CXEMBI
sroit Tabimiibl. CHavyasia chopMyIMpyeM 3TOT KPUTEPHil jjist TabJIuIl, y KOTOPBIX BCE aTPpUOYTHI
MHOTO3HaUHBIe. CIpaBeInBO YTBEPXKICHUE.

Teopema 1 (coxpaneHue KJroueil oneparyeli ak THBHOIO JIOTIOJIHEHUsT JJist TabJiui; 6e3 0jiHO-
3HAYHbIX aTpubyToB). [lyemv R = {Ay,..., A} — cxema nenacviwennot mabauyv, T ¢ muozo-
snaunvmu ampuoymanu u K = {Kq,..., K;} — nempusuarvrod kaow oan T. K asasemca
KAOUOM MAOAUDL T mozda u moavko moeada, K020a 00H0BPEMEHHO GBINOAHAIOMCA MPU YCAOBUSA:

a) |[R— K| =1;

6) das ampubyma B, npunadaesicauezo mmoocecmsy R — K, ewnoansemcesa pasencmeo
’DB,T‘ = 2,’

6) das ecex snavenuti dy € Dy, r,...,dq € D, T cmpoxa s ={(K1,dr),...,

(Kq,dg)} € mr(T), npuuem cywecmeyem moavko odna makas cmpoka s € T, wmo s’ =
=5 | {Ki,..., Ky}

PacnipocrpanuM KpuTepuil coxpaHeHus KJIOUel Jjisi TabJIuI] ¢ OJHO3HAYHBIMU aTpUOyTaMu.
[Mycts O = {Oq,...,0,} — MHOXKeCTBO BCeX OJHO3HAYHBIX ATPUOyTOB Tabiuibl 1 U MyCcTh
Do, = {o1},...,Do, 7 = {0.}. Obosnaunm ¥ = R— 0 u T' = 211 02 . Torpa us3
ONpe/Ie/IEHUs ONePaIuii COe/IMHENNs 1 AKTHBHOTO [IONOJHEH s OYEBH/IHO BBITEKAET PABEHCTBO
T = (ry(T)) ® T'. BeecTBie 9TOr0 paBeHCTBA OJHOZHAMHbBIE aTPUOYTHI HEe BJHUSIOT Ha YCJIO-
BHE a4 KPUTEPHUS COXPaHEHUs KJI0Ua olepalueii aK THBHOT'O JIOTIOJIHEHUS, OIIMCAHHOE B TEOPEME 2.
Takum 06pasoM, TeopeMy 2 MOXKHO PacCIpOCTPaHUTb Ha CJIydail TabJInIl ¢ OJHOZHATHBIMU ATPHU-
OyTaMu.

CaencrBue 1 (coxpanenne Kiodeil oneparyeil aKTHBHOTO JOMOJIHEHUST 1J1st TaOJIAI] ¢ OJIHO-
sHagHbIMU arpubyramu). [lyecmo R = {Ay,..., Ay} — crema nenacviwennott mabauyol TuK =
= {K1,...,K;} — nempusuanronwiti xaow das T. K aeasemea xaowom mabavyo, T mozda
U MOALKO Mo20a, k0206 00HOBPEMEHHO BHINOAHAIOMCA MPU YCAOBUA:

a) mmuoorcecmeo R — K codepotcum 6 mownocmu 00uH MHO203HAUHLT ampubym;

6) daa mmozosnaunozo ampubyma B, npunadaesicausezo muoocecmsy R — K, evinosnaemcs
paserncmeo |Dpr| = 2;

6) dan ecex snavenuli di € D, r,...,dq € Dg, 7 cmpoka ' = {(K1,d1),...,(Kq,dg)} €
€ i (T), npuuem cyuecmeyem moavko odna maxas cmpoka s € T, wmo s’ = s | {K1,..., Ky}

IIycte K — wurou tabsmmner T u X C R. Onpenenum, siBjisiercst i K KJIFOYOM TaOJIHITBI
wx (7). Iocsie paccMOTpeHUst BCeX BO3MOXKHBIX CJIyIaeB OTHOCUTE/LHO BKJIIOUEHUST MHOXKECTB X

32 ISSN 1025-6415  Reports of the National Academy of Sciences of Ukraine, 2015, €/



u K monyummm, aro B ciaydae K C X omepaluss TPOEKITMU COXPAHSIET W KJIOYUM, W IIPOCTHIE
kiroun. CrpaBelyInBO yTBEP:K/ICHUE.

Teopema 2 (coxpanenue Kioueii onepaiueii npoexiun). [Tycmos K — karou (npocmot xkarov)
mabauyoe T u K C X. Toeda K sasasemcs xarowom (npocmoim karowom) mabauiv, wx (T).

Jlasa uccaedosanusn corparerus xarouet onepayuets coeduHeHUs bblal PAcCCMOMPEHDL MAKUE
084 CAYUAA:

1) mabauyol, K KOMOPLIM NPUMEHACTNCA ONEPAUUA COCOUHEHUS, UMENM 00UNHAKOBVLT KAION.

2) mabauyst, K KOMOPHIM NPUMEHAECMCA ONEPAUUA COCOUHEHUA, UMENM DASHBIE KANUU.

CupaBeINBbI CJIEYIONINE YTBEPXKICHUSI.

Teopema 3 (coxpanenue KJoueii onepanueil coepuuennst). [lycemov K — xarow mabauy Ty
u Ty, Toeda K ssasemcsa xaowom mabauyo, 171 @ To. Ecau K asasemces npocmovim KA04OM
mabauy, 11 u To, mo K, 8oobuie 2060psa, He ABAAECMCA NPOCTBIM KAO%OM Mabruyvt T & Th.

Teopema 4 (coxpanenue o0be[MHEHNsI KJIIoUeil oneparueii coequuenust ). [Tycmo K1 — xaroy
mabavyve Ty u Ko — warow mabauyo Ty, Tozda K| Ko sasasemces xarowom mabauyv Th @
QR Ty. Ecau K1 asasemcesa npocmovim KA0wom mabauyve 11 u Ko AsAfemCAs NPOCMBIM KAIOUWOM
mabauyve T, mo Ky |J K2, 6oobwe 2060pa, ne ssasemces npocmoim karowom mabauve T1 @ To.

Bynem paccmarpuBaTh coxpaHeHMe KJIFOUel oneparueil gejieHuns TabJImI TOJBKO B TOM CJIy-
Jae, Korja 3Hadenue 17 +— g;T 5 He mycro. [Tockosibky cxema pesysibrara (YacTUIHOrO) €CTh MHO-
KecTBo R — Ry, tme Ry — cxema Tabmurel 11, Ry — cxema Tabauisl T, TO OBLIN pacCMOTPEHBI
TaKUue CATYaIlud B3aWUMHOIO BKJIIOYEHHMS KJioda Tabymibl 17 u cxeMbl Ra:

1) kimou rabauipl T He nepecekaeTcss co cxeMoil Tabuuibl Th;

2) koou Tabsmnpl T nepecekaeTcst co cxeMoil Tabuuibl T, HO [IPU 9TOM TOT KJIHOY HOJIHO-
CTBIO HE BXOJIHUT B CXeMy TaOauibl 15.

JlokazaHo, 94TO B IIEPBOM CJIydae olepalus JdejeHns] TabJIUIl COXPaHsieT KJI0Y, HO He CoXpa-
HsIeT IIPOCTOMN KJIIOY, & BO BTOPOM CJIydae 9acTh KJII09a, He BXOJAdAIIas B cxeMy Tabaunbl 1o, Oymaer
SIBJIATBCST KJTFOUOM Tabymnbl 17 + g;Tg. CrpaBe IUBBI CJIEIYIOININE YTBEPK ICHMUSI.

Teopema 5 (coxpanenue Kioueii onepanumeii nesenusi tabuun). [lyemo Ry — cxema mab-
auyoe T, Ry — cxema mabauywv, To, Th =+ %TQ # Ty, K ={Ky,...,K;} — xmow mabauyw T}
u KRy = @. Tozda K — wxaron mabauyw, Ty = %TQ, Ecau npu smom K asasemca npo-
cmovtm KAr0vom mabauyst 11, mo K, eoobuie 2060ps, He AGAAEMCA NPOCTOIM KANOUOM TAOAULDL
Ty + BT

Teopema 6 (coxpaHeHue yacTu Kioda oneparueii jnesenus rtabiun). ITyemv Ry — crema
mabauywv, 11, Ry — cxema mabauyw Ty, T1 +§;T2 # Ty, K ={Ky,...,K;} — xmow mabauys T}
uKNRy # 9 u K' = K- (KN R2) # @. Toeda K' — wmou mabauyw Ty = %TQ, Ecau
npu amom K aeasemes npocmuim xarowom mabauyo, Ty, mo K', eoobwe 2o6ops, ne asiaemca
npocmovM KA040M mabiuyv, T + ETQ,

[TockobKy ollepalidsi epemMeHOBaHusI aTpPUOyTOB He M3MEHSIET 3HAYEHHUSI BTOPBIX KOMIIO-
HEHTOB IIap — 9JIEMEHTOB CTPOK, TO 9Ta OIepalllds COXpaHsieT KIo4Yn u nmpocrbie Kiaoun. Crpa-
BEIJINBO CJIEIYIOINIEe YTBEPKIEHNE.

IIpengioxkenune 4 (coxpaHeHue KJodeil onepanueil nepenmenoBanusi). Ilyemv K =
= {Ky,...,K;} — (npocmot) xaow mabauywn T u nyemo K] = {{(K1),...,£(Ky)}. Toeda
E[K] asaaemea (npocmoim) xarovom mabauyo, RTe.

Taxum 06pa3oM, B paboTe UCCIeI0BAHO COXpaHeHne KIodeill, B 9aCTHOCTH, U IIPOCTHIX KJII0Yei
CUTHATYPHBIME OlleparusaMu Tabanaabrx anredp. [lokazamo, 9To omeparuu repecevenus, pas-
HOCTU ¥ CEJIEKIIMH COXPAHSIIOT KJIIOUM, HO HE COXPAHSIIOT HPOCThIe Kioun (Ipejyioxkenus 1—3),
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a oIlepalysi IIePeMMEeHOBaHNsI aTPUOYTOB COXPaHsieT KaK KJIIOUN, TaK U [POCThle KJo4n (IIpeJijio-
JKEHUeE 4 ); HaiiJIeHbl HeOOXO/MMbIE U JOCTATOYHbIE YCJIOBUS, IIPU KOTOPBIX OIE€PAIUst JIOIOTHEHUSI
coxpansier Kitoun (teopema 1, ciencrsue 1). Takke Halijien Kpurepuii, IIpy KOTOPOM OII€PAILHsT

OPpOoEKIUMU COXPpaHAET KJ/II0OYM, B TOM 4YHCJ/IE€ U IIPOCTbIEC KJIIOYU (TeopeMa 2) HOKaBaHO, q9TO ecJin

JBe TAOJUITBI UMEIOT OJMHAKOBBIE KJIFOUM, TO WX COENMHEHNE COXPAHSIeT KJIIOY U He COXPAHSIET
poCTOi KiIto4 (Teopema 3), a eciiu JiBe Tab/IuIlbl UMEIOT PAa3Hble KUK, TO O0beIMHeHIe KIII0Ueil
Oy/leT KJIFOUOM COeIMHEHUsI MCXOAHBIX Tabsmi (Teopema 4). /JokazaHo, 9TO oleparys JeJIeHust
COXpaHsieT KJIIOYM M He COXpaHsieT IPOCTble Kioun (Teopembl 5, 6). Pesynbrarsl paborbl mpej-
CTaBJIAIOT TEOPETUYECKUN U IMPAKTUIECKUN MHTEPEC W MOIYT ObITh MCIIOJB30BAHbBI JJisi BHIOOpA

OIITUMAJIbHBIX KJIOYEn IIpU IIPOCKTUPOBAHUMN PEJIAITMOHHBIX 0a3 JaHHBIX.
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0. C. CenueHko

IIpo 30epexkeHHs KJIOYiB y TAOJIUIHUX ajredpax

Llocaidoiceno 3adauy 36epestcerma Ka0uie, 6 Momy YUCAL i NPOCNUL KAI0%I6, CULHAMYPHUMU ONe-
PaULAMY MabauHux anzebp. Tlokazano, wo onepayii nepemuny, pidHuyl, ceaekyii, 3’ ednanns i di-
AEHHA MAbAUUDL 30EPI2a10mMb KAWL 1 He 30EPI2a0mMb NPOCMI KA0YI, G ONEPAUii npoexkyii i nepe-
UMEHYBAHHA 30EPT2a0Mb AK KAW0YE, Max i npocmi kaui. 3natideno HeobxioHi © docmamHti Yymosu,
3G AKUT ONEPAYLA AKMUBH020 JON0BHEeHHA 306epizae K10,

A.S. Senchenko

On the preservation of keys in the table algebras

The problem of preservation of keys, including simple keys, by the signature operations of table
algebras is investigated. It is shown that the operations of intersection, difference, selection, join,
and division of tables preserve the keys and do not preserve the simple keys, whereas the operations
of projection and renaming preserve both. The necessary and sufficient conditions, under which the
operation of active supplement preserves the key, are found.
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