I'naBa
Opranu3anus peJsiiMOHHBIX 0a3 TaHHBIX.

1. Ocnognule onpeoenenusn peaayuonnvix b/l

Pa0oThl Ha/l TOCTPOCHUEM PEIAILIMOHHBIX MOJIEJIEH JaHHBIX BeAyTCs ¢ KoHIa 60-x
ronoB. Tepmun Pensuronnas CYB/] BnepBbie 6611 Hcnoib3oBaH KoaioM (Codd E.F)
B 1970 rony. Koan nmpennoxus ucnosib3oBaTh s 0OpaOOTKHM JaHHBIX armapar
TEOpUM MHOXKECTB (0ObEeIMHEHHE, TIepeceueHue, Ppa3HOCThb, JEKapTOBO
npousBeneHue). OH mokasali, 4To Ji0o00e MPEeACTaBIICHUE JIaHHBIX CBOJAUTCS K
COBOKYIHOCTH JIBYMEPHBIX TaOJIMIl 0COOOTO BHJIA, U3BECTHOI'O B MaTeMaTHKE KaK
omHoweHnue — relation (aHrI.). B HacTosIIee BpeMs Oyiarojapsi CBOCH MpPOCTOTE
pensiunonnble CYBJ] nomunupytot Ha peiike CYB/I.

B cootBeTcTBUM C pGHHHHOHHOﬁ MOACIIBIO AJaHHBIX 0aza JaHHBIX IIPCACTABIIACTCA
B BUAC COBOKYITHOCTHU Ta6J'II/II_[ JaHHBIX, HAJl KOTOPBIMU MOT'YT BBIITOJIHATBHCSA
orcpannuun peHHHHOHHOﬁ aJ'IFC6pBI WJIN PCIITUOHHOIO UCYUCIICHUA.

Paznuuaror 6I/IHapHBIC PEIAMOHHBIC MOACIIN U PCIIALMOHHBIC MOJICIIN C
ITPONU3BOJIbHBIM YHUCJIOM apHOCTH OTHOLICHMUS.

HanMeHbIlass eIWHUIIA MaHHBIX B PEIBSITUOHHOW MOJEIH — JTO amoMapHoe
(Hepa3nokumoe) JJis JAHHOW MOJeIM 3HAuYeHWEe JaHHBIX. Tak, B OJIHOU
peIMETHOW 00jacT (GaMUIus, UM M OTYSCTBO MOTYT pPacCMaTpPUBATHCS Kak
CIMHOC 3HAYCHHUE, a B APYTOM — KaK TPU PA3TMIHBIX 3HAUCHHUS.

Jlomenom Ha3bIBAECTCSI MHOKECTBO aTOMAPHBIX 3HAYEHUN OJIHOTO U TOTO K€ THUIIA,
U3 KOTOPOTO M3BJIEKAIOTCS 3HaUeHUs i aTpuOyToB. Hampumep, TOMEH MyHKTOB
OTHpaBJieHUs (HA3HAYEHUS])) — MHOYKECTBO HA3BAHWM HACEJIEHHBIX MYHKTOB, a
JIOMEH HOMEPOB peiica — MHOKECTBO LEJbIX MOJ0XKHUTEIbHBIX YUCET.

CMBICHT TOMEHOB COCTOUT B clieayromieM. Eciu 3HadueHus 1Byx aTpuOyTOB OepyTCs
U3 OJHOTO M TOTO K€ JIOMEHa, TO HUMEIOT CMBICI OIEpalud CpaBHEHUS,
UCHoJib3ytonie 3tu ABa atpubyra. Hanpumep, MoxxHO 3anaTh 3ampoc "Bsioams
peticbvl, 8 Komopwix epems evliema uz Mockewi 6 Coyu 6onbuie epemenu NPUObIMUSL
u3 Apxamneenvcxka 6 Mockesy".

Ecnu sxe 3HadeHus AByX arpuOyToB OepyTcs U3 pa3IMYHBIX JOMEHOB, TO HX
CpaBHEHHUE JIMIIEHO CMbIcia. Hampumep, Henb3s CpaBHUTh HOMEp peiica co
CTOMMOCTBIO OuJieTa, 1a’kKe HECMOTPS Ha TO, YTO ITU aTpUOyTHl UMEIOT YUCIOBOU
tur. O603Ha4aOTCS JOMEHBI TaK :

D1, D2, ..., Dn
Omuowenue — 5TO JIByMepHas TaOiWila, HAMMEHOBAHHUS KOJOHOK KOTOPOM

COBMIAJAIOT C UMEHAMHU aTPUOYTOB, a 3HAYCHUS DJIEMEHTOB KaKJIOTO W3 CTOJIOIOB
M3BJICKAIOTCA U3 COOTBETCTBYIOIIMX NOMEHOB. OTHOomeHne Ha nomeHax D1, D2,



..., Dn (He 00s3aTeNbHO, YTOOBI BCE OHU OB PA3JIMYHBI) COCTOUT U3 3ar0JIOBKA H

Tena.

3a20/1060K COCTOUT U3 TAKOTO (PUKCUPOBAHHOTO MHOXECTBa aTpuOyToB Al, A2,

..., An, 4TO CylIecTByeT B3aWMHO OJHO3HAYHOE COOTBETCTBUE MEXIY JITHUMH

atpulyTtamu Al 1 onpegensrommmu ux gomeHamu Di (i=1,2,...,n).

Teno cocTouT U3 MEHSIIOUIETOCS BO BPEMEHU MHOXKECTBA KOpmedicell, T Kax bl

KOPTEX COCTOMT B CBOKO OYepe/b M3 MHOXKECTBa Nap arpuOyT-3HaueHue (Ai:Vi),

(1i=1,2,...,n), MO OMHOM TakOW mape s KaxJaoro arpuOyta Ai B 3arojioBke. [[ms

mo00i 3amaHHON mapbl aTpuOyT-3HaYeHue (Ai:Vi) Vi sBiIseTcs 3HAYCHHEM U3

eIMHCTBEHHOTO JIoMeHa D1, KOTOpbIi CBsA3aH ¢ aTpudyToM Al.

Cmenens omuowieHusa — To 4KUCIO ero aTpuOyToB. OTHOIIEHUE CTETICHH OJHH

HA3bIBAIOT YHAPHBIM, CTEIICHU JIBa — OMHAPHBIM, CTETICHU TPU — TEPHAPHBIM, ..., &

CTENIEHU N — N-apHBIM.

Kapounanvnoe uucno uau mowHocms OMHOWERUA — 3TO YUCIO €T0 KOPTEKEN.

KapannanbHO€ YHMCIO OTHOLICHHS HU3MEHSIETCS BO BPEMEHHM B OTIMYHE OT €ro

CTETICHH.

[TockonbKy OTHOIIEHHWE — 3TO MHOXECTBO, @ MHOXECTBA IO OMPEICICHHUIO HE

COJZIepKaT COBMAJAIONINX 3JEMEHTOB, TO HUKAaKHE JBa KOPTEKa OTHOIICHUS HE

MOTYT ObITh qyONIuKaTamMu JIpyTr Apyra B JII0OOW MPOU3BOIBHO-33aHHBIA MOMEHT

BPEMEHHU.

ITycte R — otHOmenue ¢ arpudyramu Al, A2, ..., An. ['oBOpsT, 4TO MHOXECTBO

atpudytoB K=(Ai, Aj, ..., Ak) oTHomeHnus R sBisieTcs BO3MOXHBIM KiIt04oM R

TOTJIa U TOJBKO TOTJIa, KOT/Ia YAOBIIETBOPSIOTCS JIBa HE3aBUCUMBIX OT BPEMEHU

yCIIOBUSL:

a) YHUKQJIbHOCTh: B MPOU3BOJIbHBIN 3a/JaHHbII MOMEHT BPEMEHU HUKAKHE JBA
pa3nuYHBIX KOpTeka R He MMEIOT OJHOrO M TOrO K€ 3HaYeHus A Al, Aj,
.., Ak.
b) MuHUMaIbHOCTB: HU OJUH U3 aTpuOyTOB Al, Aj, ..., Ak HEe MOXKeT ObITH

uckiroueH u3 K 6e3 HapylieHns yHUKaIbHOCTH.

Kaxnoe otHomeHue o6maamaet XoTs Obl OTHUM BO3MOXKHBIM KITFOYOM, MTOCKOJBKY

0 MEHBIIEH Mepe KOMOWHAIMs BCEX €ro aTpuOyTOB YAOBJIETBOPSET YCIOBHUIO

YHUKaTbHOCTH. OJIuH M3 BO3MOXHBIX KItOuel (BBIOpAaHHBIM MPOU3BOJIBHBIM

00pa3oM) MPUHUMAETCS 3a €ro MepBUYHBIN KoY. OCTalIbHbIE BO3MOKHBIE KITIOUH,

€CJIM OHU €CTh, HA3bIBAIOTCS AJIbTEPHATUBHBIMU (BTOPUYHBIMH ) KIIFOUAMH.

Jlns monb3oBarens pensiuoHHbIX CYBJ] M0OXHO HCTHONBb30BaTh HePOpMaIbHBIC
SKBUBAJICHTHI STUX MOHSATUM:

OTtHomeHnue — 310 Tabauna au60 ¢Gaia JaHHBIX

Koptex — 310 Crpoka (MHOrAa 3amnuce),

ATpulyT — 310 CTonben nubo Iloe.

[Ipy 3TOM NpUHHUMAETCS, 4TO "3amKCh" O3HA4YaeT 'dK3eMIULIp 3anucu’, a "mose"
O3HayaeT "uMs ¥ THUII TOJIs .

PucCyHOK — OTHOILIIEHHE C MATEMATUYECKON TOYKHU 3PEHUS
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2. OynoamenmanvHvle CE0UCHEA OMHOUICHUI.

Pensiumonnas 6a3a JaHHBIX — 3TO COBOKYITHOCTh OTHOIIEHUH, COJAEPKAIUX BCIO
uH(pOpMaIMIO, KOTOpasi 10JIKHA XpaHUThCs B B/I.

JUIs1 KaXK10r0 OTHOIIEHHUS pesiquOHHON B/[ TOJKHBI BBITOIHATECS CIEAYOIINE
CBONCTBA :

l.

2.

. Kaxmas Tabnuiia COCTOMT M3 OMHOTUITHBIX CTPOK M UMEET YHUKAIbHOE
UMSL.

Ctpoku uMeIoT (UKCUPOBAHHOE YHCIO MOJel (CToNOLOB) M 3HAYCHHI.
MHOXEeCTBEHHBIE TIOJII M MOBTOPSIOIIMECS TPYIIBI MOJIEH HEIOMyCTHMBI.
[TosToMy KakIO¥W MO3HWIMKM TAONHIBI HA MEPECEYCHUH CTPOKU M CTOJIOIA
BCET/Ia MIMEETCSI B TOUHOCTH OJTHO 3HAYCHHUE.

. CTpoku TabmuIel 00s3aTENBHO OTIMYAIOTCA APYr OT Jpyra XOTs Obl

€IMHCTBEHHBIM 3HAYEHUEM. 310 MO3BOJISIET OJIHO3HAYHO
UACHTU(PULIUPOBATH JIFOOYIO CTPOKY TAKOM TaOIHIIBI.

. CronbuamM Tabnauibl OJHO3HAYHO MPUCBAMBAIOTCS MMEHA, U B KAXKIOM M3

HHX Pa3MCIIatOTCA OJHOPOAHBIC 3HAUCHUSA JaHHBIX (,Z[&TBI, q)aMI/IJII/II/I, OCJIbIC
qHnciia Ui ACHCKHBIC CYMMBI).

. IlonmHoe I/IH(i)OpMaHI/IOHHOG COACPIKAHUC 0a3ml JAaHHBIX IIPCACTABIIACTCA B

BUAC SABHBIX 3HAYCHUM JaHHBIX, H TaKoMu MCTOA IPCACTABJICHUA SABJIACTCA
CAMHCTBCHHBIM.



6. Ilpu BBIMOTHEHWHW omepanuii ¢ TAOIUIEH €€ CTPOKHU M CTOJOIBI MOXKHO

oOpabGateiBaTh B JIOOOM  ToOpsake  OE30THOCHTEIBHO K  HX
UHPOPMAITMOHHOMY COJCPX)AHUID. DJTOMY CIHOCOOCTBYET HAIWYUE HMEH
TAaOIUI] U MX CTOJIOIIOB, a TAK)KE€ BO3MOXKHOCTH BBIJCICHUS JIOOOM HX
CTPOKH WJIM JJH000ro Habopa CTPOK € yKa3aHHBIMU MPU3HAKAMHU.

7. OtcyTcTBUE KOpTEXKeh-ayomukaToB. To CBOWCTBO, YTO OTHOIICHHS HE

8.

coJiepKaT KOpTeKeh-1y0auKaToB, CIEAYeT U3 ONPEEICHHUS] OTHOUICHUS KaK
MHOXKECTBA KOpTekeu. DB  KIaccu4ecko TEOpUHM  MHOXKECTB IO
ONIPEAECIICHUIO KaXX0€ MHOXKECTBO COCTOUT W3 PA3JIMUYHBIX AJIEMEHTOB. U3
OTOTO CBOWCTBA BBITEKAET HAIWYME Yy KaXJAOr0 OTHOLICHMS TakK
Ha3bIBAEMOT0 MEPBUYHOIO KJtoua - Habopa aTpuOyTOB, 3HAYEHHSI KOTOPBIX
OJIHO3HAYHO ONPEAEIIAI0T KOPTEXK OTHOLICHUS. /{11 KaXK10ro OTHOLIEHHUS 110
KpaitHeil Mepe MoaHbINH Habop ero aTpulOyToB 00Ia/1aeT ITUM CBOHCTBOM
OtcyTcTBHE YHOPSIAOYEHHOCTH KOPTEkKEU. ODTO  SBIAETCA CIEACTBHEM
ONpENECICHNUs] OTHOLICHUS KAaK MHOXECTBa Koprexkeu. B ciydae
YHOPSIAOUYEHHOCTH KOPTEKEW IOJy4aeTCs HE OTHOLIEHWE, a HEKOTOPBIN
YIOPSIAOYEHHBIN CITMCOK KOPTEXKEN. OtcyTcTBHE TpeOOBaHU
YHOPSAIOYEHHOCTH JlaeT JonojiHuTenbHyto rudkocte CYBJl npu xpanenuu
0a3 JaHHBIX U BBHIMOJIHEHUU 3aIIPOCOB.

9. ATpuOyThl OTHOILIEHUW HE yHOpsiao4YeHbl. [l CCBUIKM Ha 3HAYEHUE

aTpulyTa B KOPTEKE OTHOLIECHUSI BCErJa MCIOJIb3yeTCs UMs arpudyTa. 310
CBONCTBO TEOPETUYECKH IIO3BOJISIET MOAUUITUPOBATH CXEMBI
CYIIECTBYIOIIUX OTHOIIEHUH IMTyTeM J0OaBIICHUS HOBBIX aTPUOYTOB U MyTEM
yAaleHus  CymiecTByrommx  atpuOytoB. OnHako B OOJBIIMHCTBE
CYLIECTBYIOLIMX CUCTEM TaKasi BO3MOYKHOCTb HE JIOITYCKAETCs

Peasiumonnas ajareopa.

HOCKOJ’IBKY OTHOHICHUSA — 39TO MHOXKXCCTBA, TO HaJl HUMHU IIPUMCHHUMBLI BCC
OIICpanmu, Mponu3BOANMBIC HA/l MHOKXCCTBAMH.

Oepanuu  pesSIIUOHHON anreOpbl JENsATCS Ha JBa KJacca : TEOPETHKO-
MHOECTBEHHBIE U CIIEUAJIbHBIE.
B coctaB TeopeTHKO-MHOXKECTBEHHBIX ONEpalldii BXOJAT ONEpalliu:

00BbeIMHECHUS OTHOIICHMIA;
TIEPECCUCHHSI OTHOIIICHHIA,

B3SITHS Pa3HOCTH OTHOIIICHHMIA;
PSIMOTO TIPOU3BEICHUS OTHOIICHHMA.

CHCHI/IaJ'H)HBIe PEIIIMOHHBIC OIICpali BKIIFOYAKOT:

OIPaHUYEHHUE OTHOLICHUS;
MIPOCKIINIO OTHOIICHUS,
COC€IUHEHUE OTHOILICHUH;
JICJICHUE OTHOIICHUM.



Kpowme Toro, B cocta anreOpbl BKIOYAETCS Olepalys NpUCcBauBaHus,
MO3BOJISAIONIASl COXPAHUTD B 0a3€ TaHHBIX PE3yJIbTaThl BEIUMCICHUS
anreOpandecKnx BhIPAKCHHM, U ONepalysl IepeuMEHOBaHNS aTprOyTOB, Aar0Ias
BO3MOXHOCTbh KOPPEKTHO C(HOPMHUPOBATH 3ar0JIOBOK (CXEMY) PE3YIbTUPYIOLIETO
OTHOIIICHUS.

Obvedunenue omHouEeHUIL.
[TycTh umeeTcst ABa ucXoHbIX OTHOWEHUs R u R2. Onepanusi o0bequHeHUs
OTHOIIIEHUH 0003Ha"aeTCs ciaeayronuM oopasom : RI U R2. Pesynbrar
00BbeIMHEHNsI - OTHOIICHHE, 00bEIUHSIONICe KOPTEKH, COJIEPIKAIINECS B
MCXOJHBIX OTHOIIEHUSX. OTHOIIEHUS! Ha3bIBAOTCSI COBMECTUMBIMU T10
00BETMHEHHUIO B TOM U TOJBKO B TOM CJIy4ae, KOTJia OHH 00JIaJIatoT OJMHAKOBBIMHU
3aroJIoBKaMu. JTO 03HAYAET, YTO B 3ar0JIOBKaX 00OMX OTHOIIEHUN CONECPHKHUTCS
OJIH U TOT K€ HAaOOp UMEH aTpUOyTOB, M OJJHOMMEHHBIC aTPUOYTHI ONIPEIACIICHBI
Ha OJIHOM M TOM K€ JiIoMeHe. B ciiyuae, eciiu 1Ba OTHOIIECHUS YaCTUYHO
COBMECTUMBI MO0 00BEAUHEHUIO, TO JI0 BHITIOJIHEHUS ONepaliii 00bEAUHEHUS T
OTHOIIICHUSI MOKHO CJIeJIaTh MOJHOCTHI) COBMECTUMBIMU IO OOBETUHEHHIO ITyTEM
MPUMEHEHHUS OTIepalluy MeperuMEeHOBAHUS.

R/ UR, = {r | ¥ eRunuR, }

[Ipumep RI R2 RIUR2
A] A2 A3 A] A2 A3 A] A2 A3
al bl cl a3 b4 c2 al bl cl
a2 b2 c2 a4 b5 c3 a2 b2 c2
a3 h3 c3 ad h? c? a3 b3 c3
a3 b4 c2
a4 b5 c3
a2 b2 c2

llepeceuenue omnouienuii.
Pesynbrar onepamnuu — OTHOIIEHHE, KOTOPOE BKIIIOYAET KOPTEXH, oomme aist R u
R2.

R NR, = {r | eRuUR, }

R1 R2 R NR,
A, A, Aj A, A, Aj A, A, Aj
al bl cl a3 b4 c2 a2 b2 c2
a2 b2 c2 a4 b5 c3
a3 h3 cl3 a? h? c?

Paznocms omuowenuii.
PGSYJIBTaT OIICpalu — OTHOLICHUC, COACPKAIICC KOPTCIKU, ABJIATOIIHUCCA
KOPTC)KaMU OTHOIICHUA RI u He SABJIAOIIHUCCS KOPTCIKAMU OTHOIICHU A R2.

R\R,={r|reR,reR,



JUts1 nauHBIX oTHOIEHUM R/ u R2 B pe3ynpTare Mojay4um

A A, As
a3 b3 c3
al bl cl

[Ipsimoe nekapTOBO MPOU3BEICHUE

Pe3ynbTat - OTHOIIEHUE, KOPTEKHU KOTOPOTO SIBJISIOTCS KOHKAaTeHaIuen
(crenieHueM) KOPTEKEeH MepBoro U BTOPoro oTHomeHui. [1yTs umeercst —m-
MecTHoe oTHolmieHue R1 u n-mectHoe otHomeHnue R2. B pesynbrate onepanuu
nostyyaeM (m+n)- MECTHOE OTHOIIICHUE, TPUYEM IIEPBbIE M 3JIEMEHTOB
MPEACTaBISAIOT COO0M KOpTeKU U3 oTHomIeHUs R1, a mocieaHue n 31eMeHTOB —
KOPTEXH U3 OTHOIIeHUus R2.

R, xR, ={<”13”1>"”1 ¢R,.1, eRz}

JIBa OTHOIIEHUSI COBMECTUMBI 110 B3SITUIO IIPOU3BEICHUS B TOM U TOJIBKO B TOM
Clly4ae, €Clii MHOYKECTBA UMEH aTpUOyTOB 3TUX OTHOIICHUHN HE MEPEeCEeKaIOTCA.
JItoObie 1Ba OTHOIICHUS MOTYT OBITh CJI€JIaHBI COBMECTUMBIMU IO B3SITHIO
IIPSIMOTO MPOU3BENACHUS IIyTEM IIPUMEHEHUS OIIEpaLlMU [TIEPEUMEHOBAHHUS K
OJAHOMY U3 3TUX OTHOIIEHHUM.

[Ipumep . Ilycth nmerores nBa otHomenus R1 u R2. PezynbraT nx nponssenenus
OyJIeT CIAeAYIOUTUM :

Al A2 A3 A] A2 A3

al bl cl a3 b4 c2

a2 b2 c2 a3 b4 c2

a3 b3 c3 a3 b4 c2

al bl cl a4 b5 c3
2 b2 c2 a4 b5 c3
a3 b3 c3 a4 b5 c3
al bl cl a2 b2 c2

a2 b2 c2 a2 b2 c2

a3 b3 c3 a2 b2 c2

[Ipoexius OTHOLIEHUN.

[Ipu BBIOTHEHUM MPOESKITMK OTHOIICHUS Ha 3alaHHBIN HAOOp ero aTpudyToB
M0JIy4aeTCsd OTHOIEHUE, KOPTEKHU KOTOPOTO MPOU3BOIATCS MIyTEM B3ATUS
COOTBETCTBYIOIIMX 3HAYEHUM U3 KOPTEkKEW OTHOILICHUA-onepanaa. Onepanus
MIPOCKIINK MpeTHa3HAaYSHa Il N3MEHEHHUSI YUCIIa CTOJIOIIOB B OTHOIIICHUH, T.€. B
TOM CJIydae, KOTrJia U3 KOPTeKel He0OX0IMMO UCKITFOYUTD WU BBIJICTUTh KaKHUe-
1160 aTpUOyTHI.

O6o3nauum uepe3 Ji>Jy5- -5/, HOMEpa CTOJIOIIOB N-apHOTO OTHOIICHHUS.

Omneparnyio TpoeKIuu 0003HaYUM T J1oJ2 s fn (R)

Oneparys 3aKJII04aeTcs B TOM, YTO U3 OTHOIIEHUs R BbiOMparoTcst cTon01bl U
KOMIIOHYIOTCS B YKA3aHHOM HOPSIKE J1sJ25-++5 ], .

[Tpumep.

Paccmorpum otHomenue TEJIEBM30OP



HanmeHnoBaHue Nupexc Hunaronans | Ilena
LG MX23VD 23 9864
Samsung SVX&9FT 89 28564
Grundig GR45TX 45 14587
Sony LPD67E 67 28564
Lg MX24VD 24 13568

771,4(R) 7T4,1,3(R) 71'4(R)
HaunmeHoBaunune Llena Ilena HanmenoBanue | Jluaronaib Llena
LG 9864 0864 LG 23 9864
Samsung 28564 28564 | Samsung {0 28564
Grundig 14587 14587 | Grundig 45 14587
Sony 28564 28564 | Sony 67 28564
Lg 13568 13568 |Lg 24 13568

B nociennen npoeKuuu 0Ka3aiuch OJJMHAKOBBIMU JIBE CTPOKH .

Ocpanuuenue omuowenuu

Pe3ynbpTaTom orpaHryYeHHs] OTHOLLIEHUS IO HEKOTOPOMY YCJIOBHIO SIBISIETCA
OTHOILIEHHUE, BKIIFOYAIOIIEE KOPTEKU OTHOLIEHUSA-OIIEPAH/Ia, YIOBIETBOPSIOLIEE
ATOMY yCJIOBHUIO. 17151 BBINIOJIHEHUS OTPAHUYEHUS OTHOILIEHUE MPOCMATPUBAIOT 110
CTPOKaM U BBLIEIISIFOT MHOXKECTBO KOPTEKEH, YIOBIETBOPSAIOIINUX 3aJaHHBIM
ycinoBusiM. [lycts u3 otnomenust TEJIEBU3OP tpebyercs BoIaeIUTh T€ MAPKH
TEJIEBU30POB, KOTOPbIE UMEIOT CTOMMOCTh MeHbIe 15000. B pesynbrare nomyuum
CIEAYIOUIEE OTHOLICHHUE :

HanmeHnoBaHue Nupexc Junaronans | Ilena
LG MX23VD 23 9864
Grundig GR45TX 45 14587
Lg MX24VD 24 13568

Coeounenue omHouweHul
Omnepanys coOeTMHEHUST OTHOIIICHUH oOpaTHa orepanuu npoekiuu. [Ipu
COCAMHEHUH JIBYX OTHOIIICHUI 110 HEKOTOPOMY YCJIOBHIO 00pa3yeTcs OTHOIICHHUE,

KOPTCIKHU KOTOPOI'O ABJIAIOTCA KOHKaTeHaHHeﬁ KOpTe)I(eﬁ IICPBOI0 U BTOPOIo

OTHOLIEHUH U YJOBJIETBOPSAIOT 3TOMY YCJIOBHIO.
PaccmoTpum aBa 6unapubix otHomeHus R(A, B) u R(B,C). Coequnennem
OTHOILLIEHUH R/ u R2 HA3BIBAIOT OIIEPALUIO, TP KOTOPOU COETUHSIOT 1BA

OTHOIIICHUS ,MCIIOJIb3YS B KAUYeCTBE MpPU3HAKA COSAUHEHUS KaKON-T00 0O1Inii

aTpuOyT STUX OTHOILICHUM.
R ><R,=1{4,B,C)|{4,B)eR,(B,C)eR,}.

[Ipumep



Taxas onepaiiisi COOTBETCTBYET CITy4at0 CTHIKOBKHM TaOJIHUI] OTHOLICHHI.
[TockonbKy B pe3ysibTUpyronieil Tabaune aTpuOyThl ¢ OIMHAKOBBIMU UIMEHAMU
IPUCYTCTBYIOT JIBAXK/IbI, TO OJJMH U3 CTOJIOLIOB UCKIIIOYAIOT. Takyto onepanuio
Ha3bIBAOT eCMeCcmEeHHbIM COeOUHEHUEM.

CymiecTByeT onepanus YKBHCOSAHHCHU.

Onepanysi COeTMHEHUS Ha3bIBACTCS onepayueli 3K8UCOeOUHeHUsl, €CITA YCIIOBUE
coeauHeHust umeeT Bua (a =b), rie a u b - aTpulyThl pa3HbIX ONEPaH]IOB
COETUHEHMUSL.

enenue omuowenuii .

[Tyctb 3aganbl nBa oTHomIeHUs - R1 ¢ 3aronoBkoM {Aj, A,, ..., Ay, By, By, ..., B}
u R2 ¢ 3aronoBkom {By, B,, ..., Bi,}. Bynem cunrars, uro arpudyT B; oTHOIIEHUS
R1 u arpubyTt B; oTHOImIEHNs: R2 HE TONBbKO 00J1aAaI0T OAHUM U TEM K€ UMEHEM,
HO U OIIPEZIeNIEHbl Ha OJHOM U TOM ke lomeHe. HazoBem MHOXkeCTBO aTpuOyTOB
{A;} cocTaBHBIM aTpHOYTOM a, @ MHOXKECTBO aTpUOyTOB {B;} - cOCTaBHBIM
atpudyTom b. ITocne 3Toro Oyaem Npou3BOIUTH PEISALIMOHHOE JI€TIEHUE
ounapHoro otHomenus R1(a,b) Ha ynapHoe otHomenue R2(b).

Pesynbrarom nenenus R1 na R2 sBnsercst ynapHoe otHomenue C(a), cocrosiee
U3 KOPTEXKEH vV TaKuX, 4TO B OTHOIIEHWU R1 umeroTcs koprexu <v, w> Takue, 4To
MHO>KECTBO 3HAYCHHH {W} BKJIIOYAET MHOKECTBO 3HAUCHUI aTpuOyTa b B
oTHoleHuu R2.

R, [{a,b}+b]R2 =7, (Rl)\”a ((”a (Rl)xﬂ-b (Rz ))\Rl)

R1 R2

HaumenoBanue Nupekc Nnpexc Ilena
LG MX23VD MX23VD 9864

Samsung SVX&9FT SVX89FT 28564
Grundig GR45TX GR45TX 14587
Sony LPD67E LPD67E 28564
Lg MX24VD MX24VD 13568




Mpumep

R2

Bl Bz
cl dl
c2 d2

R1

Al A2 B1 B2
al bl c3 dl
a2 bl cl dl
a3 b2 c2 d2
al b3 cl d3
a3 b2 cl dl
a3 bl c2 d2

Torma a={ Ay, A, } b={ By, By}

Aq A,
al bl

a2 bl

a3 b2

al b3

a3 b2

a3 bl

T, (Rz)

B1 Bz

Cl D1
C2 D2




Al A2 Bl B2
al bl cl dl
al bl c2 d2
a2 bl c2 d2
al b3 cl dl
al b3 c2 d2
a3 bl cl dl

Al Az B1 B2
al bl cl dl
al bl c2 d2
a2 bl cl dl
a2 bl c2 d2
a3 b2 cl dl
a3 b2 c2 d2
al b3 cl dl
al b3 c2 d2
a3 bl cl dl
a3 bl c2 d2

7T, (ﬂ-a(Rl )X”b(Rz)\Rl)

Ay A,
al bl
a2 bl
al b3
a3 bl
Pesynbrar -
Al A2
a3 b2




