Jekuus 1.5. HopmanabHbie (popMbl (PyHKIIHUM.

[Ipu pewennu psiza 3aza4, CBA3aHHBIX C UCIOJIb30BAHUEM
bopmyn anredpbl BBICKA3bIBAaHUM, BaXKHYIO POJIb HIPAIOT
(bopMyJIBL, MOCTPOCHHbBIE OCOOBIM o0pazoM 13
BbICKA3bIBATEJIbHBIX MEPEMEHHBIX C€ TMOMOIIBK) TOJBKO
Oomepalui OU3BIOHKIMWW, KOHBIOHKLUMU W OTPULIAHUS U
HA3bIBAEMbIC AU3BIOHKTHBHBIMH U KOHBIOHKTHUBHBLIMH
HOpMAaJbHbIMHU (popmamu (AH} u KHD).

DJJieMeHTAPHbIE IU3bIOHKIHH U KOHbIOHKIUH.
IlycTe 3a1aHa CUCTEMA BBICKA3BIBATEIbHBIX IEPEMEHHBIX

(xj,xg,...,xn). (1)
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Onemenmaproil  ouzvionkyueti cuctembl (1) HazpiBaeTCs
TA3BIOHKIIAA HEKOTOPBIX BBICKA3BIBATEIBHBIX IEPEMEHHBIX 3TOU
CHUCTEMBI WA UX OTPULIAHH.

Onemenmapuoil KoHvioOHKYuell cucteMbl (1) Ha3pIBaeTCs
KOHBIOHKIMA HEKOTOPBIX BBICKA3bIBATEIBHBIX MEPEMEHHBIX
3TOW CUCTEMBI WUJIA UX OTPULIAHWM.

Ecim B »NEMEHTapHYIO IU3BIOHKIAIO (KOHBIOHKITHIO)
BXOAUT KAXKIO€ BBICKA3HIBATEIIbHOEC TMEPEMEHHOE U3
cuctembl (1) (¢ orpmmanmemM wim 0€3 HEro) M HOPUTOM
TOJIBKO OJMH Pa3, TO OHA HA3BIBACTCS NOJIHOU DJIeMEeHMAPHOU
OUZBIOHKYUET (KOHBIOHKYUETL).

Mart.nor.J1.1.5.HoB.HOpM.(hopmbl 2



HopmasbHblie (pOpMBI.

OnpeneneHue

dopmyna [ Ha3bIBACTCS KOHbIOHKTUBHOH HOPMAJILHOU
dbopmoii  (KH®D) oT BBICKA3bIBATEIbHBIX MEPEMEHHBIX
cuctembl (1), ecnum OHA  SBIAETCS  KOHBIOHKIHEH
3JIEMEHTAPHBIX AU3BbHOHKIIUH, 00pa30BaHHBIX u3
BBICKA3bIBATEIbHBIX MEPEMEHHBIX 3TOU CUCTEMBI.

®opmyna /+ HA3bIBACTCA AM3bIOHKTHBHOH HOPMAJIbHOU
dpopmoii  (JIH®D®) oT BBICKA3bIBATEJBHBIX ME€PEMEHHbBIX
cuctembl (1), ecnum OHa  SABISETCS  AU3IBIOHKIIHEH
3JIEMEHTAPHBIX KOHBIOHKIIUM, OOpa30BaHHBIX U3 JTHX
NEePEMEHHBIX.
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Hanpumep, cnenyromue  (GOpMbl  HE  SIBJISIFOTCS
HOPMAaJIbHBIMU JTU3BbIOHKTUBHBIMH (DOpMaMU

A1B. AU (BU (CH D))

[Tpumepst popmyn B JITHD

(A0 B), (A0 B)E 4; (A0 BECHE (DR EE F)R (CE D)l B

Crnenyromue (GOpPMbI HE SBJAIOTCA  HOPMAaJbHBIMU
KOHBIOHKTUBHBIMU (POPMAaMU:

BE C- (A8 BN C - AN (BR (DR E))

Ho »u 3 dopmynst He B KH® >KBUBaNCHTHBI
cnenyromum popmysam B KHD:

BE C - (A8 CYB (BE C): AR (BE D)X (DN E))
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Aaroputm nocrpoenusi IHD
1) MHMs30aButbcst OT BCeX JIOTHYECKMX  OIepalvi,
comepkammxcsi B (Qopmylie, 3aMEHUB WX OCHOBHBIMU:
KOHBIOHKIINEH, AU3BIOHKIUEH, OTPULIAHHEM. IJTO MOXKHO

CeNaTh, UCIOJIb3ys PABHOCUJIbHBIE (DOPMYIIBI:
2.2 __

A—>B=Av B

A <> B=(AAB)V (A A B)(31y 5KBUBAIEHIHIO IPOBEPHTE)
2) 3aMeHUTh 3HAK OTPULIAHUS, OTHOCSIIUNUCS KO BCEMY
BBIPDAKEHUIO, 3HAKAMHM OTPHULAHHS, OTHOCSIIMUMHUCS K
OTAEIbHBIM EPEMEHHBIM HA OCHOBAHUH (DOPMYJI:
_ 24
AvB=AAB
2.3

AAB=AVvB
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3) U30aBUTHCS OT 3HAKOB ABOMHOTO OTPULIAHUS.

4) IlpumMeruTb, €cIM HYKHO, K OMEPanuAM KOHBWHKLIHH H
IU3bIOHKIHK CBONCTBA JUCTPHOYTHBHOCTH B ) OPMYJIBI MOTIOMN €HHA
IHpumep nocrpoenus 1HD

Tpusenem k JJH® dopmyay: F =(X > ¥ - 2))
Beipasum jorudeckue onepauuu — W | yepes:
KOHBIOHKIIUIO, TU3BbIOHKIIUIO U OTPULIAHUE:

Fz(()?vY)¢(va)2()?vY) ANY v Z)

B nonyuyeHHoll (¢dopmyre I1epeHeceM OTpULaHuEe K
MEPEMEHHBIM U COKPATUM JIBOUHBIC OTPULIAHUA

24 =

F=(XVY) v(va)E(X/\Y)/\(Y\/Z)l;(X AYIAT v 7)
HUcnonb3ysi  3aKOH  AUCTPUOYTHUBHOCTH,  IPHUBOAUM
bopmyy x JIHD: F;S(X ANY AY V(X AY AZ)
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Aaroputm nocrpoenust KH®
1) 3ameHuTh BCE JIOrHUECKHEe omepauud B (opmyie
OCHOBHBIMU: KOHBIOHKIIMEN, TU3IBIOHKIIUEH, OTPHULIAHHEM.
ITO MOXKHO CAEIaTh, UCIIOJb3YSI PABHOCUIBHBIC (POPMYJIBI:
A— B=A4v B 3710 He Tak A—>B=AVvB
Ao B=(AAB)V(AAB)
2) 3aMeHUTh 3HaK OTPHULIAHMSI, OTHOCSIIUMCI KO BCEMY

BBIDQKEHUIO, 3HAKaAM M OTPUIIAHHUS, OTHOCSIIIUMHCS K
OTAEIBHBIM IIEPEMEHHBIM Ha OCHOBAHUHU (DOPMYJI:

AvB=ANAB: ANB=AVB
3) M36aBUTHCS OT 3HAKOB ABOWHOI'O OTPULIAHMUSI.
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IIpumep nocrpoenuss KH®

IIpuenem k KH® dhopmyy
F=X->NAF > 72)>X)

Hpeo6pa3yeM dbopmyny F x dopmyiie, He comgepkaieit —
F= (X\/Y)/\(Y —)Z)VXQZ()?\/Y)/\[Y\/ZJ\/X)

B momyuenHoi dopmyrie TMepeHeceM OTPHIaHHE K

MEPEMEHHBIM U COKPATUM ABOUHBIC OTPULIAHUA
2.4

F=(XVvIAE AZ)vX)
ITo 3akony auctpuOyTuBHOCTH MoJryuum KHO:

Fi()?vY)/\()?vf)/\()?vz_)
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CoBepuieHHbIE JH3bIOHKTUBHbIE H KOHBIOHKTHBHbIE
HOpMAaJIbHBbIE ()OPMBI

Qopmysia [ HA3bIBACTCS COBEPIIEHHOM KOHbIOHKTHBHOM
HopMasibHON  (¢opmoii (CKH®) or BbICKa3bIBaTENIbHBIX
nepeMeHHbIX cuctembl (1) Xxi,....X,, €CJIM OHa SBJISIETCS
KOHBIOHKLIMEH Pa3IMYHbIX MOJIHBIX 3JIEMEHTAPHBIX TU3BIOHKIUM
OT 3TUX TIEPEMEHHBIX (MPU 5TOM PABEHCTBO JIHU3BIOHKIIUM
MOHUMAETCSI C TOUHOCTBIO 0 MOPSIAKA YJICHOB).

®opmyna F HasplBaeTCsl COBEPIIEHHOU AM3BIOHKTHBHOM
HopMaJabHoi ¢opmoii (C/H®D) oT BbICKA3bIBATEIbHBIX
nepeMeHHbIX cuctembl (1) Xxp,...,X,, €CJIM OHa SBJISIETCS
AU3BIOHKIMEN  PA3JIMYHBIX  TIOJIHBIX  3JIEMEHTapHBIX
KOHBIOHKIIUU OT 3TUX MEePEMEHHBIX
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HamoMuuM, 4YTO 271eMeHmAapHOll  OU3LIOHKYUEl CACTEMBI

(X1,X2 ..., X1) HA3BIBACTCS T3 BIOHKITAS HEKOTOPBIX
BBICKA3bIBATCIPHBIX TEPEMEHHBIX JSTOM CHCTEMBbI HJIM HX
OTPULIAHU.

OnemeHmapHoll KoOHvioHKYuell cucteMbl (1) Ha3pIBaeTcs
KOHBIOHKIIUS HEKOTOPBIX BBICKA3bIBATEIBHBIX MEPEMEHHBIX
3TOU CUCTEMBI U UX OTPULIAHUH.

Eciu B 3JEMEHTApPHYIO JIU3BIOHKIHIO (KOHBIOHKIIHIO)
BXOJUT KaXJI0€ BBICKA3bIBATCJILHOEC TMEPEMEHHOE U3
cuctemMbl (1) (C OTpHIIaHHEM HWIH 0O€3 HEro) M IIPHTOM
TOJIBKO OJHUH pa3, TO OHA HA3BIBAECTCS NOJIHOU DJIeMEeHMAPHOU
OU3BIOHKYUCH (KOHBIOHKYUET).
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IpaBuwia npuBeaeHus K COBEPLICHHON HOPMAJILHOU (hopme.

A. IlpaBuna npuseaenus k CJIHO.

N3 onpenenenus CHAH® cneayer, uro ¢opmyna [
aBisierca CIH®, ecnu oHa OTBEYAET CIASAYIONIAM Y CIOBUSIM
(oOmagaeT CleayroIuMH “‘CBOMCTBAMM COBEPIIEHCTBA ):

a) B HEM HET JBYX OJWHAKOBBIX  CJaraeMbIX
(AN3BIOHKTUBHBIX YJIEHOB);

0) HU OJIHO CjlaraeMo€ HE COJEPKUT JBYX OAWHAKOBBIX
MHOKHUTEJIECH;

B) HUKAKO€ CJIaraéMoe He COAEP KUT NIEPEMEHHYIO BMECTE
C €€ OTPULIAaHUEM,

) B KaxXIOM CJIara€MOM COJIEPKUTCSI B KadyecTBe

MHOMKHUTENs JMOO KakKnast M3 NEPEMEHHbIX i, JHMOO €€
OTPULIAHUE xii=ln
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IIycth mana npousBosibHas popmynia F (x....x,).
BhIMOTHUM IISITh Onepalmi, KOTOPhie NPUBEIYT (PopMyy K
CAHD.

DIIpusenem eé C MTOMOIIIBIO PaBHOCUJTbHBIX
npeodpa3zoBaHuil k kakon-uoo JJHD.

2)Ecnu  xakoe-HuOyap w3 cjaraembix 3ton  JIH®

\| 2

HarpuMep, B He COMEep>KUT MEPEMEHHYI0 ¥/, TO 3aMEHUM €T0
CyMMOM X BV xiB
OTa 3aMeHa OpeAcTaBlisieT CcOOOM  PaBHOCHIIBHOE

— 35 1.8 1.3

npeodpa3oBanue, Tak kak XNBVxiB =(x,vx)AB=HAB=D,
IIponenap omnepaupyd 1O 1.2), MBI YJIOBIETBOPUIIH
TPeOOBAHMSIM II. T) CBOMCTB COBEPIIICHCTRBA.
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3) Eciu B TOAy4YEHHOM  BBIPAXKEHUM  OKaKyTCs
OJIMHAKOBBIE CJIAra€Mble, TO, YAAJIUB BCE, KPOME OJHOTO U3
HUX (B CHJIy 3aKOHA WUJEMIIOTEHTHOCTH (8)), Mbl MOIYYUM
OTISITh PaBHOCHUJIBHOE BbIpaKEHUE. 31ech MBI
Y AOBJIETBOPHJIH I1. ) CBOMCTB COBEPIIICHCTBA.

4) Ecnu B HEKOTOPBIX CJAaraeMbIX OKa)KeTcsl  TI0
HECKOJIbKO OJIMHAKOBBIX MHOKUTEJIEH, TO JIMIITHUE (B CHUITY
3aKOHa HAeMIIOTeHTHOCTH (9)) ynamsiem. Takum oOpazow,
MbI Y IOBJIETBOpsieM I1. 0) CBOMCTB COBEPIIEHCTRA.

5) Vnpansem Bce Te cllaraeMble, KOTOpPbIE COIEpKaT

KaKylO-HUOy/lb TMEPEeMEHHYI0 Y  BMECT€ CO CBOUM

OTpULIAHUEM ¥i |, TaK KakK, B CHJIy 3aKOHAa mpoTuBopeuns (15),
OHU SIBJISIFOTCSI TOXKIECTBEHHO JIOKHBIMH BBIPAKEHUSIMU —
yJIOBJIETBOPHJIU I1. B) CBOMCTB COBEPIIIEHCTBA.
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Ecmu Obl Bce crmaraeMble OKa3alluCh TaKOBBIMH, TO W BCH
JIHO Obuia OBI TOXKAESCTBEHHO JHOKHOM. A TOrma »>TO
3HAUMIIO ObI, YTO HMCXOaHas (opmyna /' — TOXKACCTBEHHO
noxkHas opmyna u He umeet CAHD. UMeHHO mO3TOMY MBI
yTBEPKIAACM: €clii (popMyna I’ He ABISIETCA TOXKICCTBEHHO
JNOKHOM, TO B €€ mnpousBoiibHOU JIHOD NOJLKHBI
MPUCYTCTBOBATh ClIAraeMbIe, YAOBJICTBOPSIONIAEC YCIIOBHIO
. B) CBOMCTB COBEPIICHCTBA.

[locne yaanmeHus BCEX Cara€MbIX, COJIEp)KAIIUX KaKyFO-
HUOYJb TIEPEMECHHYIO BMECTE€ C €€ OTPHI[AHHEM, MBI
nonyunwd JIH®, yaoBreTBOPAOIIYyH0O BCEM CBOHMCTBAM

coBepieHcTBa, T.€. CJIHOD.
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IIpumep nepexoaa or JITH® k C/IHD

Ecam B KaKOW-TO MOPOCTOM KOHBIOHKIIMM HEIOCTACT
[IEPEMEHHON, HAIPUMEP, 7, BCTABISIEM B HEE BBIPAXKCHHUE:
ZvZ=1, TOCIE 4YEro pacKphiBacM CKOOKH (IIpH 3TOM
IOBTOPSIOMUAECS TU3bIOHKTHBIC CJIAracMbIC HE MUIIIEM ).

Hampumep
JXVYAZSXV%YVYMWZVZ%KXVjﬁAYAZz

3.5 —

= XAYAZVIXAYAZVXAYAZVIXAYAZVXAY AZ
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b. IIpasuna npusenenus k CKHO.
N3 onpenenenuss CKH® - cnenyer, uto CKH® obnanaert
CIEAYIOIUMH CBOMCTBAMH COBEPIIEHCTBA (MHBIMU CJIOBAMU,

CKH® dopmynsr F&p..x,)  paspiBaetca eé KH®,
yAOBJIETBOPSIOIAS CIEYIOLIUM YCIOBUSIM):

a) B HEM HET ABYX OJMHAKOBBIX MHOKHUTEJIEH;

O) HU OJAMH MHOXXUTEJIb HE COJEPKUT JIByX OJHMHAKOBBIX
CJIaraeMbIX;

B) HHA OJUH MHOXHUTEJIb HE COAEPKUT KaKyK-HUOYIb

MepeMeHHYI0 *i BMECTe C €6 OTpULIAHUEM X |

') Ka&KAbIH MHOXKHUTEJIb COAEPKUT B Ka4YeCTBE CJIaraeMbIX

BCE MEPEMEHHBIE i WM MX oTpHuanue Xi, r.e. ! =L7 nug

KA KA0I'O MHOKHUTCIIS.
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IIpumep nepexoaa or KH® x CKH®D

Ecim B mnpoCTOM JOH3BIOHKLUM HE XBAaTa€T KaKOM-TO

nepeMeHHOM (Hampumep), z, TO nobaBiaseM B Hee
1.7

Boipakenue: Z A Z =0 (310 He MeHsieT caMoil JU3BIOHKLIUH),
MOCJIE Yero pacKpblBa€M CKOOKM € HCIOJb30BAaHUEM
pacupeneaInTeIbHOTO 3aKOHA):

2

(X\/Y)/\(X\/Y\/Z)lg((X\/Y\/(Z/\Z))/\(X\/Y\/Z)&EG

=(XVYIVIOANXVYVIINKX VY VZ)

Taxum o6pazom, n3 KH® nonyuena CKHO.
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