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OBOBLLEHHbIA J'IOFvHKO-AJ'II'EBPAH‘-IECKHFi METO/] HAXOXXOEHUA
ANMMPOKCUMALIMMA NMPUBJIMIKEHHBIX MHOXXECTB U FrEHEPALLUH
HA UX OCHOBE JIOTMHYECKMUX NMPABMI

Teopust npUOIUINCEHHBIX MHOJICECME NO36OISIEN ONEPUPOBAMb C 00bEeKMamu, AeIsowuMucs "Hepasiu-
yuMbIMU" ¢ MOYKU 3peHUs umerowelcs uHgopmayuu, 4mo oeiaem ee He3aMeHUMbIM CPeOCMBOM UHMe-
JIeKMyanbio20 ananusa Oanuvix. OCHOGHLIMU XAPAKMEPUCTIUKAMU NPUOTIUINCEHHO20 MHONCECMEA s8I
IOMCSL HUDICHSISL U 8EPXHSISL ANNPOKCUMAYUU, HAXOJICOEHUE KOMOPBIX Npedcmagisien coooll UHMepechyio u
He 6ce20a npocmyio 3a0avy. Cmamws npedcmasisiem cob6ol 0bodbuenue areedpauieckozo Memooa Ha-
XOHCOCHUSL ANNPOKCUMAYULL NPUOTUNCEHHO20 MHONCECEA, NPEOOANCCHHO20 A8MOopamu panee.

RPUOIUIHCEHHOE MHONCECMEO, HEPAZIUYUMbBLE OMHOULECHUA, 6EPXHASL U HUNCHASL ANNPOKCUMAUUS, KO-
HeuHble npeouKamel, Oyeevl Onepayun, 102udecKue nPagud, XapaKmepucmuueckue QynKyuu

BBeneHne HUEC BPEMs IMPUBJICKAIOT 0OJIBIIIOE BHUMAHHUE crcnuain-

IMocTaHoBKA l'lpOﬁ.]'leMbI. TexXHOIOrMY HHTEIICK- CTOB B 00JlacTu I/IH(i)OpMa]_II/IOHHLIX TEXHOJIOTUU U pa3-

TyaapHOro aHanu3a ganubix (Data Mining) B mocnmex-  pabOTYMKOB MPOTrpaMMHOrO oOecreyeHHs. DTH TEXHO-
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JIOTHU TO3BOJIIOT BBIABISITE B OTPOMHBIX MAacCHBax
JIAaHHBIX OIPEJCIICHHbIE 3aKOHOMEPHOCTH, TaKMM 00pa-
30M 000011aTh HAKOIIJIEHHBIE JAHHBIE JI0 TAKOTO YPOBHS
MpeacTaBiIeHuss MH(OOpMAIMH, KOTOPBHIH MOXET OBITh
0XapaKTEepHU30BaH Kak IoJlydeHue 3HaHui. IlomyuenHsle
3aKOHOMEPHOCTH TIPEJICTABISIIOTCS B BHUJE MOJENEH,
BBIJICJICHHBIX KJIACTEPOB, ACCOLIMATHBHBIX MIPABMII H T.1.

Meroast u anroputmbl Data Mining (GossimumcT-
BO M3 KOTOPHIX OBUTH pa3paboTaHBl B paMKax TEOPHUH
HCKYCCTBEHHOTO HMHTEIUICKTA) YacTO HANpaBICHBl HA
NPUHATHE pPEHICHUH Ha OCHOBAaHHMM HEOIPEACIEHHBIX
ycnoBui. OJHON U3 KIaCCHUECKUX 3a/1ad UHTEIICKTY-
IBFHOTO aHajM3a JIaHHBIX SIBJISETCS 3ajada Kiaccupu-
Kallid HOBBIX OOBEKTOB HAa OCHOBAHWHM HMEIOLICHCS
nHdopmannu. [Ipnuem uadopmanus, cBsi3anHas c AaH-
HBIMH OOBEKTaMH, HE MO3BOJISIET OJHO3HAYHO OTHECTH
UX K HEKOTOPOMY MHOXECTBY. B MOIOOHBIX ciydasx
93 (PEKTUBHBIM pEIICHHEM SIBISIETCS HCIOJIb30BaHUE
TEOpUU NPHOIMKEHHBIX MHOXKECTB, KOTOpasi ONepUpyeT
TaKAMU TOHATHAMH, KaK "Hepa3IHmduMble’ 3JeMEHTHI U
"Hepa3TUUuMBble" OTHOIICHHUS.

[TpubmkeHHOE  MHOXKECTBO — XapaKTEpPH3YeTCs
JIBYMSI aIlllIpOKCUMALIMSIMA — HWD)KHEH, KOTopasl omnpese-
JSIET 3JIEMEHTHI, KOTOpBIE OJHO3HAYHO IIPUHAICKAT
JTAHHOMY MHOXKECTBY, U BEpPXHEU, KOTOpasi ONpeeisieT
9JIEMEHTBI, KOTOpbIE MOTYT IPHHA/UIEKATh JAaHHOMY
MHOX€eCTBY. [[ns1 HaxoKAeHMs allpoOKCUMALMHA HpH-
OJIDKEHHOTO MHOXKECTBA MOTYT HCIIOJIBb30BaThCsl pas-
JIMYHbIE METOAbI, B TOM YHCJe M aireOpanyueckui, pa-
Hee MPeAIoKeHHbIH aBTopamu [1, 2].

OpHoit U3 pobIeM, BOSHUKAIOUINX TP HAX0XKIe-
HHUHM anmnpoKCUManuil NpuOIMKEHHBIX MHOXECTB, SIBJISI-
eTcs mpobsiemMa 06pabOTKM HEOMHAPHBIX THUITOB JaHHBIX.

AHAJIN3 TOC/IeTHUX HCCIe0BAHUI W MyOInKa-
umnii. Knaccuueckoe ompesnenenue HWKHEW W BEepXHEH
annpoKCUMalui MpeJHa3HaueHO JUIsl TOTIOJIOTHYECKOTO
OIHUCAHUSI CBOMCTB MPHUOIMKEHHBIX MHOXeECTB [3 — 5].
ABTOpBI yKa3aHHBIX DPabOT CIIEAYIOT KJIACCHYECKOMY
TOIIOJIOTMYECKOMY MYTH OINpPENETCHUS MPHUOIKEHHBIX
KOHLICNIIMH, Ha4YWHasi C TIPEJCTaBICHHS ' Hepa3nyu-
MBIX'' OTHOIICHHUH, OMPEIENSIOT HEKOTOPhIE CIICIIHalb-
HBIE CBOWCTBA JJISl HUX M MOCJIE 3TOTO BBIBOASAT MTOHSTHS
HIDKHEH M BepXHeH anmnpoKCUMaIyi.

B [1, 2] aBropamu GBUT TIpemyioKeH anreGpande-
CKMIl METOJ OIpeJeNICHNs] allpoKCUMauid 1puou-
YKEHHBIX MHOXECTB C MCIIOJIb30BaHUEM aJreOpbl KOHeu-
HBIX TIpeanKaros [6].

HoBble onpenenenus anmpokcuMariii ObIIH cpas-
HEHBI ¢ KJIACCHYECKMMH U TI0Ka3aHo, YTO U3 Ipejiarae-
MBIX OIPEAEICHUH MOXXHO TONYYUTh KJIACCHYECKHUE
MyTEM HAJOXKEHHSI HEKOTOPHIX orpaHnuyeHuil. Takxke B
[1, 2] 6bITO OTMEUEHO, YTO HCIONB30BaHHE OHHAPHBIX
BBIPAKEHUI MO3BOJIET OBICTPO PACCUUTHIBATDH AMIPOK-
CHUMAaIMHX ISl NPUOIMKEHHOTO MHOXKECTBA U T€HEPHUPO-
BaTh Ha MX OCHOBE JIOTMYECKHE IMPaBWIIA, YTO JIENIAeT
JaHHBIH 1OAX0A 3(P(EeKTHBHBIM C BBIYUCIUTENHHON
TOYKH 3pEHUSL.

Heab cratbu. [Ipemnoxuts 0000IIeHHEe MeTOAA
IIOUCKa aHHpOKCI/IMaIJ,l/Iﬁ le/I6J'II/DKGHH])IX MHOXECTB,
9TO TO3BOJHT OIEPHPOBATH HE TONBKO C OMHAPHBIMU
MPU3HAKAMH, HO M C TUCKPETHBIMH HEOMHAPHBIMHU.

0606u1eHHbIN anrebpamyefikuii noaxon
K HaXOXKEHMIO annpOKMMaLmi
NPMONMIKEHHBIX MHOXeSTB

AnreOpanueckuil TOAXOA K OIpPEAeTeHUIO aIl-
MPOKCUMAIMH HEUETKUX MHOXECTB OBUI pa3paboTaH
aBTopamu B [1, 2] 1 3aKIioyacs B CIeIyOIeM.

[Ipeamnonoxum, 4YTO €CTh KOHEYHOE HEMyCcToe
MHOKECTBO OOBEKTOB U:{al, dy, ..., an}, Ha3bIBa€MOE€
yHugepcym. MHOXKECTBO YHApHBIX HpeaukatoB ((hyHK-
Ui MPUHUMAIOIINX OJHO W3 3HAYECHHU W3 MHOXECTBA
{0,1}) onpenenéunoe Ha U: Py(t), Py (1), ..., Pk(t), 65110
HA3BaHO KOOPOUHAMAMU.

pemukater Py, Py, ..., Px MoOryT OBITH HHTEpIIpE-
TUPOBaHbl KaK XapakTepucTudeckue QYHKIHH Ui He-
KOTOPBIX CBOWCTB OOBEKTOB YHHMBEpcyma. B jnaHHOM
ciydae OOBEKT & MMEET CBOMCTBO Pj TonpKko B ciydae
(S01%4 Pj (ai) =1.

Crnenyst 0a30BbIM KOHLENIHUSM TEOPUH NPHOIH-
JKCHHBIX MHOXKECTB HEOOXOJMMO OINHCaTh HEKOTOPOE
MHO)kecTBO XU B TepmmHax koopauHat. Tak Kak cy-
IIECTBYET OTHOIICHHE "OJMH-K-OJHOMY' MEXKIY BCEMH
npegukaTaMu onpenenéaapMu Ha U, BMecto X < U MBI
MOKeM paccMmarpuBath npeaukat X(t) kotopsrii pasen 1
Torja W ToNbKo Toraa, korma teX. Takum oGpazom,
HeoOXoauMo aaTh ommcanue mpenukara X(t) B Tepmu-
Hax npeaukatoB Py, Py, ..., Py.

Taxxxe B [1, 2] Obua mpencTaBieHa KOHICMIHSI
A3bIKA ANNPOKCUMAYUY COCTOSIIET0 U3 YHAPHBIX Ipe-
nukaToB Py, Py, ..., Py 1 OyneBbIX omepariuii: KOHbIOHK-
yuu (A), ousvionkyuu (V) ¥ ompuyanusi. Beio ykazaHo
4TO0 B OOIIEM Cilydae SI3bIK ANMPOKCHMAIUH MOXKET
BKITIOYATH JAPYTHE TUITHI PEIUKATOB U OTICPATTHIA.

Iox wmuOXecTBOM @ MOHUMATIOCH MHOXECTBO
BCEX BO3MOXKHBIX (HDOPMYJI, MOCTPOCHHBIX C MOMOIIBIO
OyJIeBBIX Omepanuii KOHBIOHKIUH, TU3IBIOHKIIMA U OT-
PHUIIAaHUS W MPUMEHSIEMBIX K mpenukatam Py, Py, ..., Py.
I[loxg MHOXECTBOM A TNOHUMaJIOCh MHOXECTBO BCEX
MPEANKATOB, MOJYYSHHBIX MyTEM pacyera Bcex popMy
n3 @. Bbuto oTMeueHo, 4To paznuyHbie (OPMYIIBI MOTYT
OTHOCHTHCS K OJJHOMY M TOMY K€ TpPEAHMKATy. Takum
obpazom, ecau mpemukat X(t) mpuHamIeKUT A, 3TO
osznauaet uto X(t) moocem Ovime vipadicen ¢ mepmu-
Hax KoopOouxam ¥ MHOXeCTBO X 110 OTHOIICHHUIO K TIpe-
qukaty X(t) MoxeT ObITh HA3BAHO MOUYHBIM B TEPMHHAX
JaHHbIX koopounam. BEcniun npenukar X(t) ve npunan-
JISKUT K A, 3TOT MPEeIUKaT HE MOXKET OBITh TOYHO OITH-
CaH B TEPMHHAX JAHHBIX KOOPJIUHAT, a MOXET OBITh
OIMCAaH TOJIbKO NPUOIUUMENbHO.

Taxoke B [1, 2] Oblu TpeacTaBIeHbl ONpPeaeICHUS
BepXHel u HIKHel annpokcuManuii X(t) 1 onucaHbl uX
CBOMCTBA.
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Heo0x0oauMo OTMETUTB, YTO XapaKTepUCTHYECKUE
¢yukuun Py, Py, ..., Py, KOTOpBIE HCHONB3YIOTCS IS
omucanusi 00beKTOB B [1, 2] MOTYT MPHUHHMATh TOJBKO
onHO U3 AByX 3HaveHuit: 1 u 0 (06bexT b0 0bmamgaet
HEKOTOPBIM CBOWCTBOM JTHOO HET).

B ofmiem ciayudae XapakTepUCTHYECKHE (YHKIUH
MOTYT MPUHAMATh 3HAYECHHE W3 HEKOero KOHEYHOTO
MHOXecTBa 3HaueHuil. Hampumep, mns ¢yHkumu Py
orpeJeNsonell CBOMCTBO "IBET' MOXKHO CKa3aTh Clie-
nyromee: Pi(a)=1 o3Hauaer 4TO OOBEKT & KPACHBIH,
P1(a;)=2 — opamxesiii, Pi(a;))=3 — xénreii u 1.4. B
9TOM cilydae Takas (pyHKUIUS MOXET OBbITh ONHCaHa C

TIOMOIIIBIO KOHEUHOTo mpenukara: Py’ (a;) =1, koTopsiii

03HAYaeT, YTO 3Ha4yeHHWe cBoiicTBa Py misg oObekTa §;
€CTb W, HHaye JaHHbI KOHEYHBIN NpPEIUKAT PaBEH Hy-
o [6].

CripaBeUIMBEI CIIEIYIONINE CBOMCTBA!

1. Ins moboro oObekTa a; cBOMCTBO Py 00s3a-
TCIIBHO HpI/lHI/IMaeT XOTA 6])1 OJIHO 3HAYE€HUE W U3 MHO-
JKECTBA BO3MOKHBIX 3HaueHwii: WeW, W={1,2,...m}.
Taxum obpazom:

PE(ai) v PZ(a) v...v P (a;) =1.
2. Ins moboro oO0bekTa a; CBOMCTBO Py HE MOXeET

MPUHUMATh OJTHOBPEMEHHO J[Ba 3HAYCHUS U3 MHOXKECT-
Ba BO3MOXKHBIX 3HAUCHMIA:
Py’ (@) &Pg(aj) =0 (WeW, reW, w=r).

[MpuHrMas BO BHHMaHHE BBIIICIIEPEUUCICHHOE,
MOXKHO OTPEJICINTh SI3bIK ANMPOKCUMAIMN Kak S3bIK,
COCTOSIIIIUIA U3 MHOYKECTBA JUCKPETHBIX XapaKTePHCTH-
yeckux (YHKIMIA ¥ MHOXECTBa OICpAIlvid, BKIIOYAst
OyJieBbl OMEpalMy ¥ OMepaTropbl CPaBHEHUS, KOTOPbIE
IaroT 1 ecny 1Ba MUCKPETHBIX 3Ha4eHus paBHbl u 0 ec-
JIU OHU Pa3JINYIHEI.

CeonStrea
060611eHHbIX anNPOKMMaLMH

B [1, 2] moka3aHbl cBOWCTBA BepXHEW U HIDKHEH
anmnpoKkCcUManuidi B ciydae, Koraa (YHKIUH OIHCHI-
BaOIME CBOWCTBA OO0OBEKTa OMHApHBIC. AHATOTHYHBIC
CBOMCTBA OCTAlOTCsl ACHCTBUTEIBHBIMU U B Cllydyae, Ko-
I7la XapaKTepUCTUIECKHe QYHKIUN MPHHUMAIOT 3HAaUe-
HHUE U3 KOHEYHOT'O MHOYKECTBA!

1. MHOXECTBO HIDKHHUX amMpPOKCUMAIMHA HE ITyc-
toe st mroobix X(t).

10  crnemyer U3

TOTO, 4qTo npeauKar

0=Py & Py, (W #I) Bcerna sBIseTCS HMKHEH ammpok-

cumarmeit s X(t).
2. MHOXeCTBO BEPXHHUX AIPOKCUMAIMHA HE MyC-
Toe st o0sIx X(t).

Oro crmexyer U3 mpeaukara 1= P& \% sz V.V P&n ,

KOTOPBIA BCerja SBISCTCS BEpXHEW anmpoKcuManueit
qutst X(t).

3. s moboro mpeaukata X(t) He MOXeT cyIect-
BOBATH 00JIee YeM OfIHa TOYHAS HIDKHSS ArpOKCUMAITHS.

4. Jlna mo6oro npequkata X(t) cymecTByer Kak
MHHHMYM OJIHA TOYHAS] HIDKHSISI aIllIPOKCHMALIHS.

5. Hns mo6oro mpemukara X(t) cymectByer
€IMHCTBEHHAS TOYHAS HYDKHSIS AlllIPOKCUMAIIHSL.

6. Jlns mo6oro mpeaukata X(t) He MOXeT cyiie-
CTBOBaTh 00Jiee 4YeM OJHA TOYHAsl BEPXHIS AIMPOKCH-
Malrusl.

7. Jlns mo6oro mpeamkata X(t) cymiecTByer Kak
MHUHHMYM OJTHA TOYHAS BEPXHSSI AIIPOKCHMAIIHSL.

8. Hust mroboro mpemmkara X(t) cymectByer
SIMHCTBEHHAS TOYHASI AIPOKCUMALHSL. DTO CICAYET U3
CBOMCTB 61 7.

Jloka3aTeabCTBa CBOWCTB 3 — 7 QHANOTHYHBI [PH-
BejieHHOMY B [1].

MomSK TOYHBbIX aNNPOKMMaLMH
1 nomolwybio AMAKPETHbIX
xapaktepufirnueiknx pyHKLMM

OO6cynuM Janee METOJ MOMCKA TOYHBIX BEPXHHUX H
HIDKHUX allpOKCHMALUi Ui Ciiydasi, KOTaa CBOicTBa
O0BEKTa IPEACTaBICHbl HEOMHApHBIMH 3HAYCHUSMHU.
ITorck Bcex BOBMOXHBIX (POPMYJT IIPEIUKATOB IS pac-
4yéTa anmpoKCUMAalMi TpeOyeT 3HAYMUTENbHBIX 3aTpaT
BPEMEHH.

HecMotpsa Ha 3TO, CylIECTBYET IYTh MOJIYYECHUS
annpoKCUMaIui, KOTOPBIH MO3BOJISIET OBICTPO co3ja-
BaTh HEOOXOAUMBIEC (POPMYIIBI.

PaccMmotpum crirenytoryto Tadnuiry (tabdi. 1).

Tabnuma 1

Ipenuxatel Py, Py, ..., Py u mpenuxar X,
orpejieNéHnbIe Ha yHUBEpCcyMe (B 00IeM BHIE)

a ay an
Py 11 O e O1n
P, 001 09 e Oon
Pk 8k1 8k2 fen 6kn
X xl » .

B nanHnoit Tabmune 81j€{0,1..m;}, 65{0,1..mz},...
5kje{0,l..mk}, 7\,]6{0,1}, €CclIn 5ij=W TO Pi(a,-)=w, €ClIni 7\,1'
=1r1o X(a) =1, ecnu A = 0 To X(a) = 0.

[IpeamonoxuM, dro mpeaukaT X IOIDKEH OBITh
OMHKCaH B TepMHHAX KoopauHAT Py, Py, ..., Py, xoTOpBIC
SIBISIFOTCS. CITyYallHBIMH JTUCKPETHBIMH XapaKTePHCTHYC-
CKUMH (YHKIHSAMH.

HaiinéM TO4YHY!O0 BEPXHIOIO ANIPOKCHUMALUIO IS
X. s 3TOr0 paccMOTPUM CTOJOIBI TaOJIUIIBI, KOTOpHIE
cogepkar 1 mig mpeamkata X W HAMUIIEM COOTBETCT-
BYIOIIMM NpeaUKaT B JIW3bIOHKTUBHOW HOpPMaJbHOM
¢dopwme.

[IpuBenem mpocredmmii mpumMep.

[IpennonoxuM 9TO XapakTepucTHUeCKHe (QyHK-
uuu Py, Py, P3, omuceiBarompe cBoMcTBa OOLEKTOB aj,
., 8, MOTYT IPHHAMATh 3HAYCHUS W3 MHOXKECTBA
{0,1,2}. B cooTBeTCTBUU C TaOI. 2.
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Tabnuua 2
IIpumep xoopauHAT U peauKara X
a ay a3 Ay ds
P: 1 0 2 0 0
P, 0 2 1 0 2
P3 0 2 0 1 2
X 0 1 0 1 0

s aToro mpuMepa moiydaeM ciemyronryro Gop-
MyJy pacdera BepXHEH alnmpOKCUMAIUH:

1" = (P APZ APZ)v (PY APY AP]) 4)
PaccMoTpum Temnepn CTONOLBI KOTOPBIE COAEPMKAT
O JJI npe)mKaTa X U COCTaBUM COOTBCTCTBymHlee BBI-

pajkeHHe Ul HIDKHEH anmpokcuManuu. g naHHoro
nmpuMepa:

I« =(P711v@v@)/\(¥v%v@)/\
(AP vPS v PE) 5)
®opmysl (4) u (5) maroT craeayronmii pe3ybTar:

Tabnuma 3

BepxHsist ¥ HIDKHAS alMpOKCUMALUK IpeaukaTa X

dy do as g ds
P, 1 0 2 0 0
P, 0 2 1 0 2
Ps 0 2 0 1 2
X 0 1 0 1 0
I 0 1 0 1 1
I 0 0 0 1 0

B obmiem ciaydae npenukatsl | u I« MOryT OBITH
MPEJICTABIICHEI CIICITYFOIINM 00pa3oM:

lv =(Ag A Pl811 A PSZl A A Pskl) v(ho A Pl812 A PZ822 A
A Pskz)v...v (Ap A p151n A PSZ” A A PE”” ), (6)

le =M Vv Pf“ VPZ621 V.V PEkl) N Pflz v PZ822 V..

) i PP B
rae PEij =1 eciu Py(a;)=8;, unaue Psij =0, n PE” o

ecim Py(8;)=0;, nnaue Plzl N =1 st moboro npeaukara P.

[oxaxxeM, 4TO TpEeAUKATHI I" u |« sBIsEOTCS TOY-
HBIMH BepXHel U HIKHEH amnpokcuManusamu. OueBun-
HO, 4TO HpeuKar | ABIAeTCs BepXHEH armpoKCHMAaITH-
eit s npeaukara X. Ecmu ymanmnts u3 Gopmyisr (6)
MOOYI0 KOHBIOHKIMIO The Ai=1, pe3ympTupyromas
(opmymna OyzmeT yke He BepXHEH ammpoKkcuManuei, Tak
Kxak npeaukar |” Gyzer umers 0 B KOJNOHKE, B KOTOPOi
X paBen 1. (Msbl mpeamonaraeM, 4YTO KOHBIOHKIUH
HICHTHYHBIE YOPAHHOH Takxke OyayT yOpaHsr).

Hamnpumep, ecnmu  yOparthb KOHBIOHKLIUIO

(PlO /\P22 /\P32) u3 dopmynst (4), Torna |'(a,) cramer

pasubiM 0 B TO Bpemst kak X(ap)=1. DTo o3Hawaer, 4TO
anmpokcuManus | He MOXeT GbITh yITydIleHa H, TAKAM
o6pasom, | sBIseTCS TOUHO BEpXHeil alIpOKCHMAITH-
eit. [Ipemukar |« ABHSeTCS HIDKHEH ammpoKCHUMaIUeH
it X. Ecnu ynamuts u3 ¢popmyisl (7) mo0yio qu3hb-
toHknuio rae Ai=0, pesympTHpyromas ¢opmyia He Oy-
JIeT HIDKHEH anmpokcuMalieil Tak kak npeaukar I« 6y-
JIeT TPUHAMATh 3HadeHune 1 B crombme, B KoTopoM X
pasen 0. (ITpeamomaraercs, uro 6yayT yOpaHsl Bee IMO-
BTOPSIOIIHECS AU3BIOHKIINY, aHAJOTHYHbIE YyKe yOpaH-
Ho#f). Hampumep, ecnmu  yOpaTh  JU3BIOHKLHUIO
(PEvPIVPY) m3 dopmyssr (5), To 1'(a;)=1, a npu
stom X(a1)=0.

DT0 03HAYaeT, YTO ANMPOKCUMAIMS HE MOXKET

OBITH yNydIeHa U, TakuM oOpazom, |+ sBiseTcs TouHOM
HIDKHEH anmpoKcUMalue.

Jlor, yeSk, e npas, na,
OSHOBAHHbIE Ha ANNPOKS, mal, axs

PaccmoTpum npumep reHepanuy JIOTHYeCKuX Ipa-
BUII ¢ moMotbio Gopmyi (4) u (5).

Vcnonp3yst TpaIWIHOHHBIE KOHLENIMH TEOPUH
HNPUOIIKEHHBIX MHOYKECTB, MOXKHO CKa3aTh, YTO IIpa-
BUJIa OCHOBAHHBIC HA TOYHOM BEPXHEH allpOKCHUMaLUuu
MOTYT CyLIECTBOBATh B paMKax HabOpa NaHHBIX, a Mpa-
BUJIA, OCHOBAaHHBIC HAa TOYHOW HIDKHEH ammpoxkcuma-
1M, TOJDKHBI IPUCYTCTBOBATH B HAOOpE JaHHBIX.

[TpeobOpasys BeIpakeHUE B MpaBoii 4acTu (opmy-
761 (5), moTyYnM:
le=(P{ vP)vP)&(PE v P vPI) & (PY v PEvPE)

Tenepr MOXHO cOpMHPOBATH CIEAYIOIIUE TOY-
HBIE MTpaBUIIa;

A. DreMeHT IpuHAIUIeKUT MHOXKECTBY X eclin

a) ceoiictBo P; He paBHO 1w P, u P3 He paBHbI 0

)41

b) cBoiictBo Py He paBHO 2 Wiam cBO#CTBO P, He
pasHo 1 mm cBoticTBo P3 He paBHO 0

u

€) caoiictBo P; He paBHo O mmu cBoiicTBO P, He
paBHO 2 i cBOHCTBO P3 He paBHO 2.

3TO MpaBWIIO TOBOPUT O TOM, YTO €CIIH BCE M3 yC-
noBHi a), D) ¥ C) BBIMOMHSAIOTCA, TO AJMEMEHT MPUHAJI-
JISKUT MHOXKECTBY X.

Tak xak Kaxmaas xapakrepuctuieckas QyHKIus Py
(B mansOM ciyuae P, P?, P?) mpunHMaeT Kak MHHEMyM
OJHO 3HAa4YeHHE M3 MHOXECTBAa BO3SMOXHBIX 3HAYEHHH,
TO P|i( = P& \% sz V..V P|i(71 \% P|i(Jrl V..V PR.

Hcmonp3ys 3TO CBOMCTBO MOXKHO TIpeoOpazoBaTh
MOJTydYEeHHOE MPABWJIO U MOJNYYUTH clieayonyo ¢op-
MYJLy:

le =P3 v (PL APE) v (PL APJ) v (PE APE) v (PE AP)

V(Plo/\%)V(Plo/\Pé))V(sz/\Pzz)v(Pzz/\Pg?).

C mnomompio anrebpanyeckux MpeoOpa3oBaHMUMA
HOABJISACTCA BO3MOXHOCTH 1/1366)1(8.T]> HCIIOJIb30BaHUA
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Kibepnemuxa ma cucmemuuii ananis

OTPHI[@HUI U HOJIYYHTh CICHYIOIINE TOYHbBIE MPaBUIIA
W3 MPUBEICHHOH (HOPMYIIBL:
B. DiemeHT mpuHAIIEKUT K MHOXKECTBY X ecin
a) ceoiictBo P3 pasHo 1
nin
b) croiictBo P; paBHO 1 u P3 paBHO 2
nim
) caoiicto P; paBHo 1 u P, pasHo 1 mu 2
nin
d) csoiicto Py paBHO 2 1 P3 paBHO 2
nim
e) cBoiictBo P; paBHo 2 u P, pasHo O wim 2
nin
f) cBoiicteo P; paBro O u P, paBro O mm 1
nin
g) croiicto P; paBHO O 1 P3paBHo O
nim
h) cBoiictBo P, pasro 0 wiu 1 and P pasHo 2
nin
i) cBoiicTBo P, pasro 2 u P3pasro 0.

OTH npaBWiia MMOKa3bIBAIOT YTO, €CIIM OJJHO M3 yC-
noBui a), b), c), d), e), f), g), h) u i) Bemonusiercs, 3ie-
MEHT NPHHAUISKUT K MHOXXECTBY X.

®opmyna (4) mIs TOYHBIX BEPXHUX amPOKCHMAa-
Ui 103BOJsIET C(OPMUPOBATH CIEAYIOIINE NPHOIHU-
JKEHHBIC MTPaBIJIA;

C. DieMeHT MOXeT NpHHAJIeKaTh K MHOXECTBY
X ecnu

cBoiictBo P; mpunmmaer 3nadenne O W cBoiicTBO
P, mpunumaer 3xHadenue 2 U cBoiictBo P3 nmpunumaer
3Ha4YeHue 3 JUI 3TOro 3JIEMEHTA.

D. DneMeHT MOXXET pUHAIIE)KATh MHOXKECTBY X
ecau

cBoiicTBo P; mpunmmMaer 3Hadenue 3 U cBo#cTBO
P, mpunumaer 3nauenue 0 U cBoiictBo P3; nmpunnmaer
3gayenue O I 3TOro AJIeMeHTa.

Jlormyeckue mpaBuia MO3BOJLIIOT AaBaTh OTBET Ha
BOIPOC, TMPHHAUICKUT MM HET DJIEMEHT 3aJaHHOMY
MHOXKECTBY Ha OCHOBE HMEIOIIeHcs MH(MOpPMAIMK O
cBoiicTBax anemenTa. [logoOHbIe pacyéThl, OCHOBAaHHBIC
Ha TPUMEHEHHH JIOTMYECKHX OIepanui, sBISIOTCS
OYECHb OBICTPHIMU M TO3BOJIAIOT TOJIydaTh PE3yJbTH-
pylolue npaBuiia Jaxe sl OONBIIOro Yucia dIeMeH-
TOB M XapaKTEPUCTHIECKUX (HYHKIUH.

BbiBOAbIA

JanHas craThs mpejacTaBisieT 00oOiieHne anred-
panvecKoro MEeTo/la HaXOXKIEHHUS BEpPXHEH M HUKHEHN
aNIpOKCUMAINI MPUOIMKEHHOTO MHOXKECTBa, IpeIo-
KEHHOro aBTopamu panee. O000IIeHHEe METOA 3aKIIIO-

YyaeTcs B PaCCMOTPEHHUM CIydasi, KOT/Ia CBOWCTBAa 00b-
exToB (3amuceid B 0a3e JaHHBIX) MPEACTABIEHBI HE
TONILKO OWHApHBIMU 3HAUCHHSIMH. B cTaThe MmoOKa3aHo,
KaK anreOpandecKkuil Moaxoj MPUMEHSETCS B TE€X CIIy-
Yasx, KOrjia CBOHCTBa 00BEKTOB MPUHUMAIOT CITyJaifHOES
3HAaYCHHE W3 HEKOTOPOTO KOHEYHOro MHOXecTBa. Jlo-
THUYECKHE TPaBUIIa MTOyYeHHEIE C TIOMOIIBIO BEpXHEH 1
HIDKHEW anmpoKCHMAluil MOTYT OBbITh HCHOJIBb30BaHbBI
JUTS KilacCU()UKAIMM HOBBIX DJIEMCHTOB, T.C.JUIS OIpe-
JIEJICHUS] TIPUHAUIC)KUT WIA HET 3JIEMEHT MHOXECTBY,
YTO SIBJSIETCSI KJIACCUYECKOW 3aJauell MHTEJUIEKTyallb-
HOTO aHanu3a JaHHbIX. [IpeayiaraeMplii METO MCMOJb-
3yeT TOJIEKO OTEepalluu CpaBHEHHS U OYJICBBI OTIEPAIIHH,
YTO JIeNaeT MPOoIecC MOMCKA JIOTHIECKUX TPaBUII OBICT-
PBIM C BBIYHCIIUTEIILHOW TOUKM 3peHus. HeoOxomaumo
OTMETHUTh, YTO TpeoOpazoBaHHe (DOPMYIBI KOHCUHBIX
MIPEIUKATOB JJISl TOYHBIX aNMPOKCHMAINN MOXET OBITh
OCYIIECTBIICHO Pa3IHMYHBIMHU MyTAMH, TTO3TOMY, B Jallb-
He#iieM ObUIO0 Obl MHTEPECHO UMETh BO3MOXHOCTH HC-
KaTh HamboJiee MPOCThIE U MHPOPMATUBHBIC PE3YIIBTH-
pyoIIye mpaBuia.

Taroke TpPEJCTaBISICTCS WHTEPECHBIM BBIICICHUE
HauOoJiee 3HAYMMBIX TPHU3HAKOB, IOJICKAIIUX pac-
CMOTPEHHIO TIPH TeHEePAIAH JIOTUISCKUX TIPABILI.
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