IIpoOaema 0OmIE3HAUNMOCTH

dpopmyA aATE€OPBI TPEAUKATOB




OnpenciacHue HCTHHHOCTH (JopMmylr s3bika Y MII
curHatypbl {2 BBOJUTCS € TIOMOIIBIO HMHTCPHIPETALIAU
3TOTO SI3bIKA B KOHKPETHBIX alreOpandecKkux {2-CUCTEMax
C TICPBOHAYAIBHO (PUKCHUPOBAHHBIMU IIPCIAUKATHBIMH,
(DYHKIIUOHATBHBIMH W MOPEAMECTHBIMH  CHMBOJIAMH
curHaTypsl {2. Tak Kak MHOKECTBO TAKUX HHTCPOPETALIAM
OCCKOHCYHO (OHH MOTYT HMMCTh KaK KOHCYHBIC, TaK M
OCCKOHCUHBIC OOJIaCTH HHTCPIPETAL[UH), TO B 3TOM
CIydac  TPOBEPUTH  TOXKACCTBCHHYK)  HCTHHHOCTD
paccmMaTtpuBacMoM  (QOpMyNIBI Ha  BCEX  TaKHX
HHTEPIPCTAUAX ITPAKTHICCKH HEBO3MOXKHO.



1 Ipumep.

dopmyiia

O = (V)P (x,x) A (VX)(Vy) (V2)(P(x,y) A P(y,2) = P(x,2)) =

= (3x)(Vy)-P(x,y)
oO1Ie3HauYnMa B TO00H KOHEUHOH
HHTEPIIpETAllMM, HO  HE  BHINIOJIHMMA B
HHTEpIIpeTalli M=N ¢ OTHOUICHHEM
P (x,y)= (x < y)



ANBTCPHATUBHBIN MOAXOJ K MPOBEPKE OOIMC3HAYNMOCTH
dhopmyabl O s3pika YUII curHarypel (2 OCHOBBIBACTCS HA
MOTIBITKE TOCTPOCHUSI HHTCPIIPCTALINH, OMPOBCPTaIOMICH
JaHHYIO (popmyy.

Ecnu wu3 OpeamnonokeHus  CYIIECTBOBAHUSA  TaKOH
HHTCPIPCTALIUH TIOIYJACTC IMMPOTHBOPEUHE, TO (popMyna
® obme3naunma. B mpoTHMBHOM ClIydac HA OCHOBC
MOJIYYCHHBIX VYCIOBHH M1 BXoAsmux B Gopmymny O
NPCANKATOB, AJIrcOpPamdCCKUX ONCpalii M KOHCTAHT
CTPOUTCSI HHTEPIPETALHS, OIPOBEPTaromas 3ty popmyay
®, u B sTOM cChnyuac ¢dopmyna D@ HE sgBIICTCH
OOILIE3HAYUMOH.



ABTOMATHUECKOE
AOKA32aTE€ABCTBO TEOPEM




CyIecTByIOT AJITOPUTMBI MOHCKA
NOKA3aTeJIbCTBA, KOTOPBIE UISI OOIIE3HAYHMMBIX
dbopMysT TOATBEPKAAIOT, YTO OTU (POPMYIIBI
OOIIe3HAYNMBI, U JJI1 HEOOIe3HAYUMBbIX (hOPMYJT B
O0II[eM CJTy4dae He 3aKaH4YHBAIOT CBOKO PadOTYy.

ABTOMaTHYECKHE CHUCTEMBI OCTPOCHUS
0Ka3aTeIbCTB HA3bIBAIOT npysepamiu 5
MPEABSBIISIIOT UM CIIEAYIOIINE TPEOOBAHMS:

1) KOppeKTHOCT®D,
2) TONHOTA,
3) 3h¢eKTUBHOCTS.



OnHy M3 OCHOBHBIX CHCTEM aBTOMATHYECKOIO
MOMCKa JIOKa3aTenbCcTBa pazpadoranu XKak IpOpash,
JIx. POOMHCOH ¥ JIp. HA OCHOBE aJrOpUTMa MOMCKA

UHTEpIIpETALINY, OIPOBEPrarOLIECH
paccmaTpuBaeMyro  gopmyay. Tak kak  Ajd
00I11Ie3HAYUMbIX dbopmy 11 OMPOBEPTAIOIINX

UHTEPIPETAlMi  HET, TO  TAKOHW  aJITOPUTM
3aKaH4YMBaeT padOTy 32 KOHEUHOE YHUCJIO I1aroB.



IlepBeIM 1mArom apropurMa JpOpaHa SIBISETCS
OpUBEIEHUE  paccMarpuBacMod  (GOPMYyIBl K

CIIEIIMAIBbHBIM HOPMAJIbHBEIM (OpMaM, KOTOpBIC

agaiorvuabl  JIH® w KH® 1gog  dopmyn

MCUWCIICHUS BhICKa3bIBaHWM (cokpalineHHo, UB).




Gopmyna ucuucneHusa npeaukaros © Haxoaurtcd
B NPEHEeKCHOU HOpMAlvbHOU ¢hopme (COKPAIICHHO
[TH®), eciiu oHa MEET BU

(Kx, ) K, x, ),

roe Ki...K, — HeEKoTopbie KBaHTOpHl u Y -
OeckBaHTOpHAsA (popmyna, Haxossmencs B KHO.
Ilppy >TOM  TOCHEMOBATEIBHOCTh  KBAHTOPOB
(K,x,).(K,x,) HA3BIBAETCA KEAHMOPHOII NPUCMABKOT
nu ¢opmyna Y HazpIBaeTCSI KOHBLIOHKMUBHBIM
s0pom opmyJibl .



Teopema 1. JIobas dopmyna HCUUCTIEHUS
npenukatoB @ jgoruyecku SKBUBaJIEHTHA (POpPMYyJIe
@’ naxomseiicst B [THD.

Takas dopmyna @' Ha3bIBAETCS HPEHEKCHOL
Hopmanoroti  ¢opmoti  (cokpamenno  [THD)
Gopmynoer D .



JJIUMHUHANUA KBAHTOPOB CYIIECTBOBAHUSA

[Iyctb  3aMkHyTads  (QopMyiaa  HCUHUCICHUA
npeaukaTtoB O Haxoaurcs B [ IHOD:

O =(Kx,). (K, x,)¥

rme  Ki....K, — HEKOTOpbIE KBaHTOPHI M
¥ =Y(x,..,x,) — KOHBIOHKTHBHOEC SJpO (POPMYJIbI
@, T.e. OeckBaHTOpHAA (popMyJsa CO CBOOOIHBIMU
IIEPEMEHHBIMHA Xi,..., X,,, Haxoadmaaca B KHOD.



B xBaHTOpHOU mnpucTaBke ¢opmysae @ MOKHO
yIAUTh JII0O0H KBaHTOpP cyiectBoBaHusi (3x) st
I<s<n 1o ciaeayromemMy NpaBuiy:

1) ecnin 7neBee KBAaHTOpA CYIECTBOBAHHUS (3x,) B
dbopmyJie ® He CTOUT HHKAKOW KBaHTOD
OOITHOCTH, TO BBHIOMpPAEM HOBBIM TPEAMETHBIH
CHUMBOJI C, 3aMEHSeM OJTHM CHMBOJIOM C BCE
BXOKJICHHUS TEPEMEHHOM X; B KOHBIOHKTHBHOE
snpo  dopmyasl @ W BeluepkuBaeM (3x,) w3
KBAaHTOPHOM NPUCTABKU (hopMyJibl D,



2) eciM ke JieBee KBaHTOpa CyILIecTBOBaHHs (IX;)
CTOSIT KBAHTOPBI OOITHOCTH

(sz1 ),. . (‘v’xsm )

IIsl  3HAQUEHHuM 1<s <.<s,<s, TO BbIOHpaeM
HOBBIH mM-apHBIM (PyHKIMOHAJIBHBIM CHMBOJI f,
3aMEHSIEM BCE BXOXJICHHUS MEPEMEHHOM X; B
KOHBIOHKTHBHOE SIP0 (hopMyJibl @ BhIpaKEHHEM
J(x,....X, ) ¥ BBIYEPKUBAEM (3x,) u3 KBAHTOPHOU

IIPUCTABKH popMy bl O.



B pesynbpraTe TakOM 3aMEHBI BCEX KBAHTOPOB

CyllecTBOBaHUSA B  ¢opmyne @  moayyum
3aMKHyTy©0 [IHO® @', kBaHTOpHAas IIpHCTaBKa
KOTOPOU TMOJYYaeTCs W3 KBAHTOPHOW NPUCTABKU
dopmynmer @  ymageHHEM  BCEX  KBAaHTOPOB
CYIIECCTBOBAHUA M KOTOpPAasA COJECPKUT HOBBIC
CUMBOJIbI — (DY HKITMOHAJIbHBIE UJTH MPEAMETHBIE.

[Ipu >TOoM (¢opmyna @ BbIIOTHAMA WM
IPOTUBOPEYHBA OJHOBPEMEHHO ¢ (hopMyJion D' .



PacCMOTpEHHBIM TIpUEM VAAICHHUS KBAHTOPA
cylmecTBOoBaHus OblT  BBegeH CkynemMoM #
Ha3BIBACTCS CKy/emuzayueii popmyn. BRogumbie B
IpoIeCcCe CKYJIEMU3AIIHU HOBEIEC
(YHKIIMOHAJIBHBIE W OPEAMETHBIE  CHMBOJIBI
Ha3BIBAIOTCA  (ynkmopamu  CkKyrema WA
CKYIEMOBCKUMU (DYHKYUAMU.

l[lonyueHHyr0O B  pe3ylbTaTe CKYJIEMHU3ALUU
3aMkHYTYyI0 [IH® @' Ha3BIBAIOT CK)/I1EMOBCKOII
cmanoapmuoti popmoii (coxkpamenao CCD).



Teopema 2. JlrwOas 3amkHyTas Qopmyna
HUCUHCIICHUA TIpeauKatoB @ 3(p(HEeKTHBHO
npeoopasyercs (C  IOMOIIBIO  OIPEIEICHHOTO
arOpUTMAa) B JIOTHYECKH HSKBHUBAJICHTHYH €U
CKYJIEMOBCKYIO CTaHAAPTHYIO (hopmy D', KOTOpas
HA3bIBACTCS CKVIEMOBCKOU CIMAHOAPMHOU POpMOTi
(coxkpamenno, CCD) popmyibr O.

I[Ippy >toM (¢opmyna @ BeIIOTHUMA WM
MPOTUBOPEYHBA OJHOBpEMEHHO ¢ ee CCD.



llpumep. Kak moka3zaHo B  OPEABIAYIIEM
puMepe, 3aMKHyTas Gpopmya

© = (V¥ )Ax)P(x, ») = @y Nvx)O(x, y)
nMmeet [THOD

By NN T2 =P (x, y) v O(2.3)),
PE3YIBTATOM CKYJIEMHU3ALMU KOTOPOU ABIACTCA
dopMyia

@' = (Vx)(Vz)(=P(x,c)vQ(z,c))
C HOBBIM IIPCAMCTHBIM CHMBOJIOM C.

®opmyna D' asmgercs CCD popmynsr .



Metoa DpOpana




Hpasuno 1. IIpoTUBOPEUUBOCTE 3aMKHYTOHU
(bOopMy JIbI UCUUCIEHUS TPeaAnuKaToB @ paBHOCUIIbHA
IIPOTUBOPEUYMBOCTH €€ CKYJIEMOBCKON CTaHIapTHOU
bopmbr D', KkoTOpas SIBISIETCS  yHUBEPCAIBHO
3aMKHYTOU (hOopMy 10K

D' = (vilxil )--(vikxik )'\P

C KOHBIOHKTUBHBIM simpom Y =D A.AD,, roe
D,..,D, —  HEKOTOpble  AU3BIOHKTBI  JIUTEP
UCUYHCJICHUS TIPENKATOB.

C Jnpyroii CTOPOHBI, YHHBEPCAJbHO 3aMKHYyTAasl
dopmysa @ mpoTuBOpeuYMBAa B TOM U TOJBKO TOM
cydae, €CJIM OHa HEBBIMIOJIHUMA.



Tax xak KBaHTOPBI OOIIHOCTU MPOHOCSITCS Uepes3
KOHBIOHKITUH, TO (popmyna @' mpencrasisercs: B

BUJIC.
o' =(V,x, ).V, x, )=
(v, x )%, x, )0, A (V. x, ) Y, x, )D,,
M, 3HAYUT, €€ HCBBLIIIOJIHUMOCTD paBHOCI/IﬂbHa

HEBBITIOJTHUMOCTH  MHOKECTBA  YHUBEPCAJBHBIX
3aMBbIKAHUN

D, = (Vilxi1 )“(vkafk )Dl,..., D_m = (‘v’ilxi1 )...(‘v’z.kxl.k )Dm

dbopmyn 13 MHO>K€CTBA IU3bIOHKTOB
S=4{D,....D }.



HeBO3MOXXHO paccMOTpPeTb BCE HHTEPHpETalNH
MHOKeCTBa ¢dopMyJI S Ha BceX o00macTsax
MHTEPIIPETALIMN, TAK KaK MHOXECTBO TaKHX 0OJiacTek
HHTEPIIPETANH OECKOHEYHO.

OnmHako DpOpaH IoKaz3all, 4To ApU OOKA3ZAMENbCINEe
HEBLINONHUMOCIU  MAKO20 MHOMCeCmea opmyn S

MOJICHO OCPAHUYUMBCS paccmompeHuem
UHmepnpemayuii 6 OOHOU CHeyuaIbHou o00aacmu
uHmepnpemayui, Komopast HA3b160€mCsl

SPOPAHOBCKUM YHUBEPCYMOM.



[Iycte (g — MHOXECTBO BCEX MPEIMETHBIX
CAMBOJIOB ®W Iy —  MHOXECTBO  BCeX
YHKIMOHAIBHLIX CHMBOJIOB, BCTPEYAIOIINXCS B
dbopMyITax MHOKECTBA S.

Ha mepBoM 1mare WHIyKIOHH IS MHOXKECTBA O
OIPEACIISICTCS MHOIHCECMBO KOHCMAHM HY/1€6020
yposHst H 110 mpaBuiy:

H,=C; ecrm Cy#Q. m Hy,={a} nmns onsOro
HOBOI'O MOCTOSTHHOTO cUMBOJIA 4, ecinu Cs =,



3aTeM A1 KaKJAOTO HATypPalbHOTO 3HAYCHUS
i=L2,.. ompenensierca MHOMCECMBO KOHCMAHM I-
20 yposusi H; Kak 0ObeIHHEHHE MHOXKECTBA H,; C
MHOKECTBOM BCEX BBIPAKCHHUHU BUJIA

f(t,...1,) .

rae Lol €H; u f— p-apHblii (yHKIMOHATBHBIH
CUMBOJI U3 MHOXKECTBA £ .
O0OpeTuHEHHE BCeX MHOkecTB H; (i=012,.)

Ha3bIBACTCS 2POPAHOBCKUM VHUBEPCYMOM
MHOKECTBA S 1 0003Havaetcs H .



Ilpumepsl. 1. 151 MHOXKECTBA TU3BIOHKTOB

S ={P(x, f(M)V O(x,),~P(x,¥) v O(/ (), %)}

3pOPaHOBCKUN YHUBEPCY M
H,={c. /(). f(J).J(S(/())....;

2. JU1st MHOKECTBA JU3BIOHKTOB
S ={P(x, [(x. )V O(x,c),=P(x, f(y.g(2) v O(g(c), x)}
3pOPaHOBCKUM YHUBEPCY M

H,, ={c. f(c.c).g(e). f(c. f(c.0)). [ (¢c.8(¢)).....8(g(€))....}



Wutepnpetamuu S MHOXKeCTBA popmyn S B A,
Ha3bIBAIOTCS H-unmepnpemayusivMu, €Cu:

1) i1d  Kakaoro MOPEAMETHOTO CHMBOJA  C,
BCTpeyaromerocs B (popMysiax MHOXKECTBA .,
BBINONHAETCA paBeHcTBO: B(c)=c;

2) WISl KaKJA0r0  M-apHOro (PyHKIMOHAIBHOTO
CUMBOJIa [ , BCTpeyaromerocsa B (hopMyJtiax
MHOKECTBA S, COOTBETCTBYHIOINAA #-apHAs

onepatms P(f)=/y, na wmuOXecTBEe .,
YAOBIIETBOPSET YCIIOBHIO: [y (11,-1,) = [(t,....1,)
MpH JFOOBIX /.1, €H



3) uarepnperaums  S(P)  xaxaoro 1-apHOTO
MPEAUKATHOTO CUMBOJA /I, BCTPEUAIOLIETOCS B
bopMyIaX MHOXKCCTBA S, ONPECACIICTCI Kak 71-

APHOC OTHOIICHHC pP)=", H, Ha MHOMECCTBE
H

cO »



IpasuJo 2.
MHOXKECTBO NU3BIOHKTOB S HEBBIIIOJHUMO B
TOM M TOJIBKO TOM Cjy4ae, €CJId MHOXKECTBO S

HEBBIIOJIHUMO TIPU BCEX €r0 H-UHTEPIPETALUAX.

Taxkum oOpasom, Oph  JI0Ka3aTeIbCTBE
HEBBIMOJTHUMOCTH MHOMKECTBA OHU3BIOHKTOB S
MOKHO OTPaHMYHUTHCS PACCMOTPEHHEM €ro H-
MHTEPIIPETALAM.



BeiBoa. JlokazaTenbCTBO MOPOTHBOPECUHMBOCTH
dbopMyn HCUHCIECHUS TPEIUKATOB CBOJHUTCSI K
OKA3aTEeNbCTBY  IPOTHBOPEUMBOCTH  KOHEUHBIX
MHOKECTB TU3IBIOHKTOB .

JIJIst 3TOTO CTPOUTCS PE3OMIOTUBHBIA BBIBOA, O

W3 MHOYKECTBA JTU3BLIOHKTOB .



