I'maBa 1

BBejgenune B JIOTUKY

DTa raaBa siBsieTcst 0a30Boit. B Heil BBOJSITCST OCHOBHbBIE JIOTHIECKUE TI0-
HSITHS: BBICKA3BIBAHUSI, IPEIUKATHI, JOTHUYECKHE CBA3KKM U KBaHTOPHI. Ilocie
HeOpPMaJIbHOr0 00CYXKIEHUST He0OXOAUMOCTH (POpMAJIM3AIUNA MaTEeMATUKH,
HAIIOMWHAIOTCST OCHOBHBIE (haKThI N3 TEOPUH MHOYKECTB. 3aTeM O IpOOHO pa3-
OUPAIOTCS CBOMCTBA JIOTHUIECKUX CBSI30K U MOHATHE JIOTMUECKOTO CJIEJICTBHS.
Pazinunbie TOXKIECTBa, KOTOpPbIE MblI JOKaXXeM, OyayT aKTUBHO HCIIOJIb30-
BaThCsl Ha MPOTSI>KEHUN BCEil KHUTH.

[Tocnennne Tpu paznena 6osee popmasbabie. B HUX ONpenessiioTcs Cur-
HATYpa TEOPHUH, IMOHITHE MHTEPIPETAIINA U S3bIKA Ha KOTOPOM 3aIaHO KC-
YUCIEeHNE, TTO3BOJIAIOIIee BIBOJIUTD HOBBIE (DOPMYIIBI.

Bayknyio posib nrpaior 3ajgaun. HekoTopble M3 HUX TPUBEIEHBI B TEKCTE
n momeuennbl cuMmBosiom <H,,, rie n € N, — HoMep periennst B MPUIOKEHUH
“ITomorts”, cTp. 259. OcranbHble 331241 COOpAHbI B KOHIIE TJIABLI.

Jloruka, ¢pu3mKa M MCKYCCTBEHHBIII pa3yM

Cepreit C. Crenanon
Kuura HaxomuTcs B mporecce co3fanus. Ké mocieqHsss Bepcus u
JPYTHe MaTephabl BBIKIAIBIBAIOTCS Ha caiiT: http://synset.com.

SamedeHHbie OMUOKNA W BOMPOCKHI MPOCHDA MPUCHIIATH IO AJIPECy:
steps137, 3aTem cobauka u gmail.com.

(c) 2017. Ileuars: 19 okTsOps 2018 .




8 IVIABA 1. BBEJIEHUE B JIOTUKY
1.1 Popmaam3anusa MaTeMaTUKN

e B maremarnke akcmombl onpedessatom oObEKTHI U X cBo¥icTBa. HoBbie
YTBEPXKJIEHUsT (TeOpeMbl) d0Ka3vbl6a10MCA IPU TIOMOIIH JIOTHIECKUX PACCY K-
nennii. [TogobHas cxema BIlepBbIe MPOSIBUIACH B KHUTaX EBKIIMIA, B 9aCTHO-
CTH, TIPUA OMTUCAHUNA NEOMETPUM.

[Tsitast akcnoMa O TapaJlJIeJbHBIX TPIMbIX (He WMEoIUX ODIIeil TOUKK)
BBILVISIJIE/IA CJIOYKHEEe OCTAJbHBIX aKCHOM: ‘Uepe3 BCSIKYIO TOUKY, He JIEXKAIIY IO
Ha JIAHHOM TPSIMOii, IIPOXOAUT TOJBLKO OJIHA, HMapaJsiiesbHasd el npsMas . Ha
MPOTsi>KeHNK DoJiee JIBYX ThICSUe/IeTHi JIInIach 0e3pesyabrarHas bophda 3a
eé JIOKa3aTeIbCTBO (BBIBOJ M3 OCTAJbHbIX akcuom). [Iaras akcrnoma okasa-
JIACh BCE Ke HEe3aBUCUMOIi, OJIHAKO IMOIBITKHA MOCTPOUTL €€ JOKa3aTeJIbCTBO
IIPUBEJIH K HEeBKJIUJIOBLIM T€OMETPHUsIM U OoJiee TIyOOKOMY IOHUMAHUIO KaK
CTPYKTYPhI MaTeMaTHIecKOro 37aHns, TaK U BO3MOYKHBIX CBOHCTB (bu3mIe-
CKOT'O IIPOCTPAHCTBA.

BrpoueMm, Ha caMoM Jiesie “noKa3aTeabeTB” ObLIO MHOXKeCTBO. BHerrne onn
BBITJISIIEN I OE3yTTPETHRIMEU, OJHAKO MTPK DOJIee BHUMATEILHOM PACCMOTPEHUH
BBISICHSIJIOCh, UTO B HUX HESIBHO UCIIOJIL3YETCS TO MJIA WHOE OYeHb “eCTeCTBeH-
Hoe” pomynienne. Hanpumep, 9To MoxKeT OBITH “odeBuIHEE” CYIIECTBOBAHUSI
TPEYTOJBLHUKOB CO CKOJIb YTOMHO OOJIBINOIM Tiomaabio? OnHako HET HUYero
0oJIee HEOUEBUIHOTO, U€M OUYEBHUIHLIE NCTUHBIL.

Co BpemeHeM BO3HWKJIA MOTPEOHOCTH Tak (pOpPMAIN30BATH TEOPUU W Me-
TOJIBI JOKA3ATEILCTB, UTOOBI HU KaKie He3aMeTHO IIPUBHECEHHbBIE “0YeBUIHO-
cTi’ He OPTUJIN e€ JIOTMYecKoi cTpoitHocTu. B yacTHOCTH, TT0-BO3MOXKHOCTH
HEOOXOMMO OTKA3aThCsT OT €CTECTBEHHOTO SI3bIKa C MPUCYIEH eMy HeoHO-
3HAYHOCTDLIO. BirecTsiuM npuMepoM mogo0HOTo MoaxX0/1a SIBIINChL “OcHoBa-
HUsI TeOMeTpuu’ U nocjaeayroriue padborsl Jdapuga ['unnbepra.

['eoMeTpust Ha MJIOCKOCTH POJIMJIACH U3 TOCTPOCHUE MTPU TTOMOIIN JTUHEH KN
u 1upkyis. C HopMabHON TOYKN 3PEHUsT 9TO TEOPHUsT O TOUKAX W IMPIMBIX.
DTH CYIHOCTH UIH npedMemy, He HAJETSIOTCS 0Opa3HbIMU CBOicTBaMu (“He
wmeer mmpuab’” u T.01). [Ipocro paccMarpuBaroTcst 0ObEKTHI JBYX BHJIOB.
[TepBhie 0bO3HATAIOTCS JIATHHCKUMA OYKBaAM¥ T, /,... W Ha3bIBAIOTCS TOUKA-
MU, & BTOpPbIE — IPEUECKUMU v, 3,... M HA3BIBAIOTCS TPSIMbBIMHA.

[IpeMeTsl BCTyHAOT B ONpeIeEHHBIE OTHOIIEHNSI, KOTOPhIE B T€OMETPUN
COOTBETCTBYIOT CJIOBaM ‘Jiexkarh’, “‘mapaluiesibHbl, “Mexjy’ u T.J1. dTo0b!
n30ekaTh HEOJIHO3ZHATHOCTH €CTECTBEHHOIO SI3hIKA, 9TH OTHOIEHUST 3aTTHChHI-
BalOT Ipu moMoIK GpopMabHbIX obo3HadeHuit. Hanpumep, dppassl “Touka x
JIESKUT Ha IpsIMOit o min “ipsiMasi (¢ TPOXOIUT Yepe3 TOUKY & KOJIUPYIOTCSI
dbyukimeit ¢ mmerem “€”. Ona nmeer 1Ba aprymenTa. [lepBorit — nmst Toukm,
a BTOpOIt — uMst ipsamoit: € (x, ).
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st maHHBIX T W @ TaKast (DYHKIMAST CAUTAETCsT JTINOO NCTUHHBIM YTBEPXK e~
HUeM (ecsin T JIeHCTBUTEIHbHO MTPUHAJIEXKHUT (¢), JIKOO JIOXKHBIM (B TPOTHBHOM
ciayuae). [logobuble Jornueckue hbyHKINE, 3HATCHUST KOTOPBIX OMHAPHBI (¥C-
THHA/JI0XKb) HA3BIBAIOTCS npedukamamu. VIX apryMeHTbI — 3T0 npedmemmovie
BEJINYWHBI, T.€. CYIIHOCTA ¢ KOTOPBIMK OMEPUPYET TEOPHSI.

[Tpegukarsl ¢ IByMsT apryMEeHTaMU 9acTO 3alMCHhIBAIOT B ONEPAUUOHHOM
BUJIE, KOT/Ia UM IIPEIUKATA IOMEIAETCsT MEXKIy ero apryMeHTaMi KaK OIle-
paiust. Tak, © € a — 910 TO-Ke, UTO U € (T, ().

[Ipu momoIm OHIUX MPeUKaTOB (OTHOMIEHNH MEXK Ly 0ObeKTaMU — JIOTH-
qeckux (DYHKIUI = BBICKA3bIBAHW 00 00HEKTaX) MOYXKHO OMPEJIENSITh JIPY-
rue. st 3T0r0 BBOJSATCS popMasbHbie 3amerienus cjaos ‘1”7, “WUJIN”, “HE™

A& B . W7 (u A, u B, re. oba);
AV B : “NJIN” (wiu A, nnn B, nin 0ba, T.e. X0Tst Obl 0OJIHO);
-A : “HE”  (me A; eciim A ncrunno, o = A — 10KHO).

Hampumep, npeukar oT TpEX CYITHOCTER: “TIpgMasd @ MPOXOIUT depe3 JiBe
TOUKHM T U Y MOXKHO onpedesumsb CIeYIONUM 00Pa3oM:

Lz,y,a) : (rea)&(yea). Ty

—e——eo—— ({
JlBoeroune o3navaer, 9ro Be3jie, rje Berpedaercs L(z, y, a), ero HeoOXo Mo
zamenumo Ha cTpoky (T € a) & (y € ).
Bseném emé 1Ba cuMBOJIa, — 3aMEHUTEJH CJIOB:

(Y}

V : “moboit” = “Kaxkaplii’ = “miisd BceX' = KBAHTOP BCEODIITHOCTH
d : “cymecTByeT 1o KpaiiHeil Mepe oguH = KBAHTOP CYIIECTBOBAHMSI

Terepb MOXKHO 3aIUCHIBATH PA3/JMUHbIE FTeOMETPUUICCKIE YTBepxKIeHus. Ha-
npumMep, (gppaza ‘st JHOOBIX TOUEK X U Y CYIIECTBYET 110 KpaitHeil Mepe ojHa
npsiMast (¢, KOTopasi depe3 HUX MPOXOJUT HUMeeT BHU/I:

Ve Vy 30 Lz, y, @),
a TIPeJINKAT NapaJIeILHOCTH IPAMBIX (v U [3 ONPEICIIM Kak:
allf: T (rea&kxep).

[TomobHBIM 00pa30M 3alIMCHIBAIOTCS BCe aKCHOMBI I'€OMEeTPUN. 3aTeM ¢ HU-
MU TIPOJIEIBIBAIOTCS (POPMAILHBIE MAHUITYJISAIIN JIJIST BBIBOJIA HOBBIX (DOPMYIL.
[Tocsie mepeunciennst aKCMOM W TTPABUJI BBIBOIA, COJIEPXKATEIbHAS COCTABIISI-
0I5l TEOPUU OTXOJUT Ha BTOpoil maaH. ITocTpoerune mokasaTesbCcTB U UX
IIPOBEPKA MOXKET OBITH TPOBEJICHA KOMIILIOTEPOM MJIK MapCUAHMHOM, HUUEro
He 3HAMOIINM O CMbICTe OYKB X, Y, o, (3, TpeankaTa T € , W eMy MOJIO0OHBIX.
JloBHeceHmne “0UeBUIHBIX  CYXKJICHUH, He 3aJ03KeHHBIX B UCXOHBIE aKCHOMBI,
IIPU TAKOM MOJIXOJE YKE MPAKTUICCKHE HEBO3ZMOXKHIO.
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e B kaxjoit dpopmananHoit Teopun (GUKCHPYETCsi MHOXKECTBO CHUMBOJIOB,
IIPU TIOMOIIM KOTOPBIX 3AIMCHIBAIOT BCE YTBEPXKAeHWs. Tak, st hopMy/In-
POBKH OOJTBITTUHCTBA, (PAKTOB U3 TEOPUH HATYPAJTHHBIX YUCET JJOCTATOTHO Ta-
Koro “aagasuma’:

CumBoJIb “07, “1” ABISIIOTCS TPEIMETHBIMEA KOHCMAHMAMU, 0OO3HATAIOITIMI
ancia “Houib” 1 “omun”, “x” — nepemennas (MpousBosbHOE Yncio). JonosHn-
TeJbHBIE IIePEMEHHbIe MOXKHO BBECTH IPH MTOMOIIN IMOBTOPEHUN Tx, TXT, U
T.JI., KOTOPBIE JIJIsT KPATKOCTH ODO3HAYAIOT KAK T, 1, ... WA X1, T, ....

Croxenne “+7 — 310 npedmemmas Gynryus 1ByX nepeMerHbix. Kaxx ibiM
JIBYM UHCJIAM OHA CTABUT B COOTBETCTBUE TpeThe 4uucio: +(x,y) wmm (x +
y). Ilpu momoru koucTanThl “1” u byHKIUK “+7 ONpeeTeTCsT MHOKECTBO
apyrux koucrant: 2: (1+1), 3: ((1+1)+1), u n.a. AHaJIOrMIHO, TOYKA — ITO
emé oxHa PYHKIMST T + Y, UMEIOIIas CMBICJ YMHOXKEHWS THCEL.

CumBoa “=" — 310 npedukam, MICTUHHBIA WX JIOXKHDBINA, B 3aBUCUMOCTH OT
TOT'O, paBHBI YNCJa WX HET: 2=2 — 3TO UCTUHA, 1=2 — 3TO JIOXKD.

Ckobkn, sorndeckne byuknnn “— & V7 (HE, U, JIN) u kBaHTOpHI -
samenuresin cjioB “Bee” (V) u “cymecrByer”’ (3 ) - MO3BOJISIOT 3aIMCHIBATH
IPOU3BOJILHBIE (OpMyJbl. TakuM 00paszoM, MaTeMATHUECKOE YTBEPIKICHUE
PEJICTABIIAETCS CTPOKOW CMMBOJIOB M3 JAHHOTO aJiaBUTA.

CyIecTBy 0T TPOCThIE CIIOCOOBI (AJTOPUTMBI) OTJUIUTH TMPABUIBHO T0-
crpoernyio dbopmymy: “—(x = y) V(x4 1 = y)” or nHenpasuibHOii: V)&,
[IpaBUILHOCTD MOHUMAETCSI B CMBIC/IE ‘CHHTAKCUUECKH BEPHO , a HE B CMBIC-
ge vcernnano! Tak, KOMIUISATOD pacrno3HaeT CHHTAKCHYIECKYIO ONUOKY, Clie-
JAHHYIO TPU 3alCH TTPOrPAMMBI, XOTsI CHHTAKCHYECKW BepHas MporpaMmMa
MOXKET paboTaTh U He IPaBUILHO, HAIIPUMED, HUKOIJIA HE OCTAHABJIMBATLCS.

Hepes npeJInKaT r = Yy ONPEIeNAI0TC IPeUKATHI “He PaBHO U “MeHbIIe :

r#y: o(z=y)
r<y: L(z£0&z+z=y).
B nocregnem ciydae npeiukar @ < Y UCTHHEH, €CJIH CYIIECTBYET OTINTHOE
OT HYJsl YUCJO 2, JobaBjeHWe KOTOpOro K x, Jaér y. JIBoeroumem Besje
obo3HavaeTcst onpeiesienne GOPMYIIbl WM yTBEPIKIEHWSI.
AHasOruIHO MOXKHO OMpeneJuTh peaukarel Even(x): “o — 1uérHoe ancio”
n Odd(z): “x — HeuérHoe TucI0™:

Even(z) : 3, (x =y+ y), Odd(z) : 3, (x =(y+y) + 1),

T.€. YMCJI0 9ETHOE, €CAU CYIECTBYET Y, KOTOPBIi P CIOXKEHNN ¢ co0oil TaéT
x. B aTom ompesieserny He yKas3bIBaeTC Kak UCKATh y. OTHAKO, €CTH TakKoil
Y HAXOMUTCs (XOTst ObI OfH), Tpeukar Even(z) cauraercs NCTHHHBIM.
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o [Ipeamernbie GYyHKIMM W MPEANKATHI 0NPedesstomcs P TTOMOIINA aK-
cHOM — POPMYJI, KOTOPBIM OHU JIOJIKHBI YIOBJIETBOPSATH (ObITH HCTHHHBIMH).

o Crnoxenne B apudMeTHKe OIMPEIessSTIOT aKCHOMBI:

Vz[anl;éO}, vay[:c+17éy+l V x:y],

V,[z+0==z], VoV [z4+(y+1) = (z+y)+1],
a yMHOXKeHHE:

Yy [z-0=0], VoVy lz-(y+1)=(z-y)+z].

[Ipeukat, yTBEPK AN ITO TUCIO T SIBISIETCST TIPOCTBIM, MMEET BY/T:
Prime(z): -3, 3. [y#1&z#1&z=y-z]
D70 yKe ompesenaeHne, HCIoib3yomee GYHKIMO yMHOKeHws . [

B dopmynax HeoOX0MMO pa3aniaTh CBOOOIHbIE I CBI3aHHbIE IPEIMETHBIE
nepeMennble. CBsI3aHHAas IepeMeHHasi CTOUT IOJT JieiicTBUEeM KBaHTOpa “d,”
uin “V,”. Eciv paccmarpuBaeTcsi KOHEUHasT IpeJiMeTHast 00J1acTh, COCTOIIAS
TOJIHKO W3 TPeX MpeJMeTHbIX KoucTanT x = {1,2,3}, To:

3, A(x) = A(1) V A2) V A(3), Vo A(z) = A(1) & A(2) & A(3).

[TepBoe BbIparkeHue yTBepKaeT, 9To “CyIIecTBYyeT TaKo#i T, 4TO HEeKUil mpe-
mukar A(z) uctunen”. 9to 3uauut, uro uctuano win A(1l), nmm A(2), win
A(3) (xorst 661 aT0-TO OfH0 M3 {1,2,3}, KoTOpOE M “cymecrryer”’). AnaJio-
TUYHO JIJTst KBaHTOpa “ymio00it” neTuHHbIME JTo/KHBL ObiTh 1 A(1), 1 A(2),
u A(3), T.e. Bce. Takum obpazom, Hajguuane B (hOpMyJIe TePEMEHHOM, CBsI3aH-
HOU ¢ KBAHTOPOM, AHAJIOTUIHO WHJIEKCY CYyMMHUPOBAHUSI U BhIpasKeHue (mocse
SIBHO#H 3armicy “cyMMbl”) OT Hee He 3aBucnT. Kak u cyMMaIMOHHBIH HHJIEKC,
CBSBAHHYIO TIEPEMEHHYI0 MOYKHO ODO3HAYUThH JIH0DOI OYKBOi, KOTOpOil erre
HET B BbIPAXKEHUH.

Dopmybl 6€3 CBOOOIHBIX IIEPEMEHHBIX CIUTAIOTCS JTUOO0 UCTUHHBIME, JTOO
JnoxkubiMu. Hanpumep, yrBep:kjienne 06 OTCyTCTBUM CaMOIo DOJIBITIONO Mpo-
CTOTO YHCJIA:

—3,V, [ Prime(z) & Prime(y) & y < x|

WCTUHHO, & ero orpuiianne (HauboJIbIee YUCI0 T CYIIEeCTBYET) — JIOXKHO.
Kpome akcnowm, 3aJ1a10TCsI npasusa 6v60da — (pOPMAILHBIE CIIOCOOBI TO-
JyueHust ogHuX (POpMYJI U3 JApyrux. Takue mpaBuia COXPaHAIOT UCTUHHOCTD
BbIpaKeHU i, TaK ITO U3 UCTUHHON (DOPMYJIBI MOXKET OBITH BBIBEJEHA TOJILKO
UCTUHHAsT (POpMYyIIa.
[Ipexxie uem mojipobHee U3y4aTh BBEJICHHBIE OHATHSI, HAIIOMHUM OCHOB-
Hble (DAKTBI U3 TEOPUKN MHOYKECTB.
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1.2 MmuoxkecTBa

e Pasmpiniennst 0 COBOKYITHOCTSIX O0ObEKTOB CO3/1AJI0 MATEMATHKY M CTa-
J10 eé ocHoBOit. Mnootcecmeo — 31o (pyHIaMeHTAILHOE MOHSITHE, 0000IIa0-
Iee MHTYUTUBHOE IIpejcTaBieHne 006 o0be uHeHNN 00BEKTOB M0 HEKOTOPO-
My Hpu3Haky. MHOXKeCTBa COCTOAT U3 asemenmos. Bee smeMeHTsl maHHoro
MHOYKECTBA PA3AUYHLL T NOPAJOK WX TIEPEUNCICHUST HE BANHCEN.

o IIpuMepnl: MHOXKECTBO ITEJIBIX THCEJ, MHOMKECTBO MPSIMBIX, MHOXKECTBO
CUMIATHIHBIX JIEBYIIEK, MHOXKECTBO STUX TPEX MHOXKECTB. [

MuoxkecTBO onpeiesieno, Korjaa 3aaH Crnocod, MO3BOJSIIONINI BHISICHUTH
COJEPXKUT JIM OHO JAHHLIA 3jeMeHT. Ecan sneMent a npumnadiescum MHO-
xkecTBy A (COMepXKUTCs B HEM), TO 9TO 0003HATAECTCS CIIEIYIONNM 0OPa3OM:
a € A (npepukar ¢ aByMsi aprymeHtamu a, A, KOTOPbIH HCTHHEH, eciin a
NpUHAJIEKUT A W JIOKEH, B MPOTHBHOM ciiydae). Ecin snemMenT a He mpu-
HAJIEXKUT MHOXKeCTBY A, To 910 obosnagaercs tak: a € A wim =(a € A).
HBa muoxkectBa A n B, cocrosmume u3 OJHUX U TEX XKe JIEMEHTOB, PABHDL:
A = B (npegukar pagencmesa).

Koneunnle MHOXKECTBa MOYKHO OIMUCATH, MEPEUUCINB UX JIEMEHTHI. B 00-
IMeM CIyTae MHOXKECTBO 3a1aéTces pu momoru yeaosust: A = {x| yeaosue}.

oA ={3,2,1,5,4} — muoxkecrBo namypasvroir wucea N or 1 10 5.
A ={zlr € N, 0 < x <6} — 510 cHOBa HaTypasbHbIe ducTa OT 1 10 5. [

Ecnn kaxpiii a, npunajgexanmii maoxectsy A (a € A) Takxe mpu-
HAJIJIEXKUT U MHOXKecTBY B (a € B), To roopsr, uro A siBisiercst noodmmo-
otcecmeom (9acThio) MHOXKeCTBA B. J1J1s1 BhIparXkeHust STOTO BBOJUTCSI TPETHIA
npeaukar: A C B co croiicTBamu:

A C A, camo cebe OIMHOXKECTBO,
Ecim (A C B)& (B C A) 1o A = B, e (3(4)
Ecim (A CB)&(BCC) o ACC.

DyieMeHTaMI MHOXKECTBA MOTYT BBICTYTATh Jpyrue MHOXKecTBa. Jls n3-
OeXKaHusT TPOTHBOPEUYMIT CUUTAIOT, YTO MHOXKECTBO HE MOXKET ObITh CBOUM
snemerTom: A € A.

o Dnemenrtamu muOKecTBa 2 = { {a, b}, {a} } BeICTYyMAIOT IBA MHOXKECTBA
X ={a,b} wY = {a} . He crour nyrars a € X win {a} € Z (31emenThHI)
n {a} C X wmm {{a}} C Z (mommuoxecrsa), rae {{a}} — mHOXKecTBO U3
OJTHOTO 3JieMeHTa {a}, KOTOPBIil eCTh MHOXKECTBO C 9J€MEHTOM a. [

MuoxecrBo @ = {}, He cojepxkaliiee 3JeMEHTOB, HA3BIBACTCS NYCMbLM.
[TycToe MHOXKECTBO SIBISIETCST TOMMHOXKECTBOM JTI060r0 MHOXKecTBa: & C A.
Y muoxkecrsa A ¢ n asementamu 2" nmogMmuoxkects < Hy, Brimouas A u &.
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e [I151 0OpazoBaHMsT HOBBIX MHOXKECTB BBOJUTCS TPU (hynkuyuy (Omeparun),
CTaBsIE B COOTBETCTBUE JIBYM MHOYKECTBAM, TPEThe:

00'be IuHeHne: AUB = {z| (x€A)V (x € B)},
1IepecedeHme: ANB = {z| (r€A) & (x € B)},
JIOTIOJTHEHHE: A-B = {z| (z€A) & (z & B)},
cummerpuutas pazuoctb: AAB = (A—-—B)U (B - A).

B o0beauHéHHOe MHOXKECTBO MOMALAI0T BCE 9JIEMEHTHI U3 000UX MHOXKECTB.
B nepeceuenne — TOJILKO OOIME JIJIST MHOYKECTB JIEMEHTHI, a B JIOMOJHEHNE
A — B monbko Te asementsl A, KoTOpble He NpuHajexkar B. Dru Oazo-
Bble (DYHKINN HATJISIHO MPEACTABISIOTCS P HTOMOINH duazpamm Jiiepa-
Benna, B KOTOPBIX 3aMKHYTas 00JACTL 0003HATAET HEKOTOPOE MHOXKECTBO.
Ob61aCcTh PEOMETPIIECKOTO ITepeceueHnst ;LByX MHOKECTB OYJIeT MHOYXKECTBEH-
HbIM repecederreM A N B (ona 3akpaliena), u T.1.:

@ (o @ W

AUB AQB AAB
Acuo, ato AUA =A, ANA=Anecm AC B, to ANB = A. Pe-

3yJIbTATOM JIeHCTBUsS (PYHKIMI MOXKeT OBITH 1ycToe MHOXKecTBO. Harnpumep:
(A—B)NB = @. OrmernM MHEMOHUKY: 3HAIOK U — 9TO Yallika B KOTOPYIO
“comBarorcst” (00bEUHASCH) 00a MHOXKECTBA.

[Ipr momormmu nuarpamMm Ditnepa-Bemna, HeCI0KHO MOTHBHPOBATL pPa3-
JIMYHBIE TOXKJIECTBA, JIJIsl BBEJIEHHBIX onepanuii. Hanpumep, B kauecTse 1po-
CTOTO YIPaXKHEHUSI, IPEJIJIAraeTCs IPOBEPUTH CBOKCTBA, KOMMYMAMUSHOCTU
1 ACCOUUAMUEHOCMU IS O0BEIMHEHIS MHOXKECTB:

AUB=BUA, (AUB)UC=AU(BUC).

W Takoe e Jyist nepecedenusi M. Sarem jgokasarh (< Hy) ux ducmpubymus-
HOCMb, KOTOPast TaKXKe BepHa, eCJIi 3aMeHuTh U Ha N 1 Ha060poT (MMOMEHSIThH
00beIMHEHNIE U TIePECeUeHne MECTAMHE )

AUB)NC=(ANC)U(BNC).
Emé nBa ToxkjgecTBa ¢ omeparyeil J0IOJTHEHUS:
AN(B-C)=ANB)—-(ANC),
A-BUB-A)=AUB)—(ANDB)

TaKXKe HECTOKHO JOKA3aTh, TTOJIB3ysICh 9TuMu quarpamvamu (<< Hs).
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e Teopust MHOXKECTB TIO3BOJIACT ONPEAEIATH NpeanKaThl. Hanpumep, Ha
muoxkectBe X = {1, T9, T3, T4} U3 IETHIPEX JIEMEHTORB, 3878/ UM MPETUKAT
A(z) ¢ omaum aprymentoM. Ilycts A(zq) = 1, A(ze) = O, A(zs) = 1,
A(zy) = O, te 1 — 9710 uctuHa, a ) — JOXKb. DKBUBAJIEHTHO, €M0 MOXKHO
CUUTATH PABHBIM nodmuoscecmsy daemerntop A C X, st koropeix A(x)

VCTUHHO:
L1 T2 T3 Tg
° °

.A = {561, 5133}

Ompesesum Terepb npeaukat B(x,y) ¢ mepBbIM apryMeHTOM U3 MHOYKe-
crBa X = {x1, 9, T3}, a co BropbiM — u3 MHOXKeCTBA Y = {y1, Y2, Y3, Ya, Y5, Y6 } -
Onu MOryT UMeTh pasHbiil cMbic (X — 910 TOYKH, Y — npsiMble), WIIH OJIMHA-
koBbiil (1 X, n Y — Harypasbube uncyia). CocTaBUM MHOXKECTBO BCEX Ynops-
doMEHHDBLT TTAP KOTOPOE HA3BIBAIOT NPAMbYLM NPOU3ELICHUEM:

XxY={(z,m), . (@1,96), (x2,51), -, (¥2,¥6), (£3,Y6)5 ---» (T3, Y6) }-

[Tpenmkar 3amaaum nogmuoxkectsom B C X X Y wa KOTOpOM OH MCTHUHHBIII:

Y1 Y2 Y3 Y4 Y5 Ys

B: { ($1,y2),($1,y3),(x1,y4),(.731,y5),(x1,y6), T e lolelole
(2, y4), (22, Ys),
(3,96) } " ’ :
Y 1.3 °
Tabmuma coorBeTcTBYeT BeeM 18 = 3 - 6 ymopsjaoueHHbIM MapaM u 8 To-

ek cTouT TaMm, riae B(z,y) ucrtmuen. [lpemukar B(z,y) Moxer o003Ha-
qarh “anciao x — coberBennblii genmrens Yy’ (z # y), ecim X = {1,2,3},
ay=1{1,..,6}. Hanpumep B(2,4) ucrunno, a B(3,4) — noxHo.

TouHO TakKKe OMpPesIeJISIOTCST TPEJNKATBI ¢ TPEMsT apryMeHTaMu (MeK Ly
tpeMst oobekTamu): C(z,y,2): CC X XY x Z u 1.

e Eciii OunapHbIil (¢ AByMst apryMeHTamu) npeukar F'(x, y) 1st Kazxkaoro
x € X uctuHeH mjisg ne boaee odnozo y € Y, ero Ha3BIBAIOT PYHKUUOHAND-
nom. Ou onpenensier gynkyuto y = f(x), KOTOpas JeMEHTY T CTABUT B
COOTBETCTBUE €JIMHCTBEHHDII JIEMEHT :

Y

y=ftx)
/ * x Ty | X2 | X3 | T4

o y=f(z)|wn Y1 | s

X °

Ecin B Tabauie npeankara ecThb MyCThle CTPOUKH, TO 3TO YGACMUYHO ONpe-
deaénnan (He Tpu Beex 3HaUYeHWsX T) (DYHKIUS. AHAJOTHUIHO, TPETUKAT
F(x,y, z) moxker omnpejiensats Gyuknuto z = f(x,y) u 1.1,
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e Koneunble MHOXKeCTBa (MMeEOIINE KOHEUHOE UHUCJIO SJIEMEHTOB) SIBJISI-
I0TCsT O9eHb KOHCTPYKTUBHBIMA MATEMaTHIeCKUMHU OObekTaMu. VX MOXKHO
(Mo kpaiiHeii mMepe B npuHnuie) “n3o6pasurh’ Ha OymMare WM B HaMsiTH
KoMIIbioTepa. MHade obcTouT me1o ¢ MHOXKecTBaMu OecKoHeunbiMu. Hampu-
Mep, He CYIIecTBYeT “caMoro O60JIbIIOro” HATYpPaJbHOTO YUCIA U MHOYKECTBO
N ={0,1,2,...} beckonedHo.

Pazimmuaior nomenyuasvuyto n axkmyasvryto beckoneanoctu. Iepsast mo/i-
pa3yMeBaeT, UYTO KOHKpeTHoe Unucjio T € N MoyKeT ObITh CKOJIb YTOJIHO 00JIb-
M. AKTyabHas DECKOHETHOCTH TTPEICTABIISIET COBOKYITHOCTH GCET HATY-
paJIbHBIX YHCET WM BeeX Tovek orpeska [0...1], Kak caMoCTosITeIbHbIH Ma-
TeMATHIECKU 00bEKT (3akonuennyto cosokynnocmsy). C aKTyaJIbHBIME HEc-
KOHEUHOCTSIMU CBSI3aHBI OIPeJIeIEHHBIE TPOOJIEMBI, OJIHAKO Ceifiac Mbl UX 00-
cyxath He OymeM, a BBEJEM MOHSITHE CIETHOIO MHOXKECTBA.

MuorkecTBO Ha3bIBACTC C%émeLM, €CJIn BCE €ro 3JIEMEHTbI MO2KHO I1PO-
HyM€pOBaTb, T.€. KaKIOMY 3JIEMEHTY IIOCTaBUTb B COOTBETCTBUE YHU-
KaAbHOE HATYypaJbHOE 9HCJIO.

o Jlioboe nopmuokecTBO Harypasbubix uucea N = {0,1,2,...} cuérno.
Hanpumep, yrnopsijloueHHbIe 10 BO3PACTAHUIO YETHBIE YUCIa MOXKHO MPOHY-
MepOBaTh, MepedncanB ux kak {0,2,4, ...} wim npu momoru (pyHKIUH COOT-

sercrBus f(n) = 2n Takoit, aro f(0) =0, f(1) =2, f(2) =4,....

© CUETHBI 1eJIble YUCa, KOTOPBIX KaxKeTcs “0ojblie”’, 4eM HaTypaJbHbIX.
x nepeuncnenne rakoe: {0, —1,1,—2,2,—3,3, ...} wiu mpu nomonu GhyHK-
i f(n), paroii n/2 npu érabix n U —(n + 1)/2 — npu HEIETHBIX.

© MHOXKeCTBO PAIMOHATBHBIX Trces Q —9TO BCe HECOKPATHMBIE Tpodu p/q,
rie p,q € N u ¢ # 0. Kaxjomy ancity p/q MOXKXHO MPUCBOUTH YHUKAJbHBIH
Homep n = 2P - 39, nmosromy mMuOX)ecTBO Q cuérno. Tak Kak Jioboe 4YMC/IO
edurcmeentviM 00Pa30M PACKIAIBIBACTCA Ha, MHOXKHUTEHU, TO 110 JJAHHOMY 7
MOYKHO TIOJIYIHUTD P, ¢ U HA0OOPOT. 3aMETUM, UTO PAIMOHAIbHbIE THCIa (Kak
W IeJIble) HeJIb3sl TePevrCInTh 110 BO3PACTAHUIO W BBEJEHHAS HyMepalust

naér mocaenoparesbrocts {0, 1,2, 1/2, 3,4, 1/3,3/2, ...}

© CY8THO MHOXKECTBO BCEX CTPOK KOHEUHOW JJIMHBI, COCTOSINNX N3 OyKB
KoHeuHOTro ajipaBuTa. Takue CTPOKM MOXKHO YITOPSJIOYUTH CHAYAJIa, [0 JIJINHE
(cTPOKM W3 OJJHOTO CUMBOJIA, CTPOKU U3 JIBYX CUMBOJIOB U T.JI. ), & CTPOKHU O/TH-
HAKOBO#i JITTUHBI OTCOPTUPOBATE 10 ajidhaButy (sexcozpaguieckuti nopadok).
Kaxxjiast crpoka B TaKOM CITHCKE UMEEeT CBOM TOPsiJIKOBBIN HOMED.

o JI1oOble onpenenenus, GpOPMYIIbl, JOKA3ATENILCTBA U aJrOPUTMbI CUETHEI,
T.K. SIBJISTIOTCSI KOHEYHBIMHU CTPOKAMHU U3 OYKB KOHeYHOTO ajdapura. [
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1.3 Aunrebpa Jjioruku

e B Gunapnoti (qonaHoil) n02uke KaXKIOMY YTBEPKICHWUIO TIPUITACHIBACT-
CsT OJIHO M3 JIBYX 3Hadenuii: ucruna (1) wiv joxb (O). KoncrantHoe yreep-
xienne (A : “ceitqac wuer JOXKJb’) HA3BIBACTCS GuICKA3BIEAHUEM. Y TBED-
KJEHNEe MOXKeT 3aBucerh or nepemenubix P(x) 1 x > 0. Takue nepemenubie
yTBEpXKIeHUs (=npedukamot) CTUHHBI IPU OJIHUX T W JIOXKHBI TIPU JIPYTHUX.

DTO OUeHb OrpaHUYEHHAS MOJIE/b UeJIoBeuecKoit jorukn’ . Bricka3biBanue
“ceiftuac nAET MOXKIL WUCTUHHO WK JOXKHO, U TPETHLErO He JAHO. XOTS JIJIsI
MHOTUX “OHa JOXKJIMHKA — eIlé He JI0XKJb . Tem He meHee, B (pOpMaJIbLHBIX
TEOPHSIX, TAKNX KaK MareMaruKa, OMHAPHON JIOTPMKK BIIOJIHE JJOCTATOYHO.

[Ipocrbie yrBepKIeHus (BBICKA3BIBAHUS, PEJINKATEI) 00bEIUHSIIOT B 0O-
Jiee CJIOXKHBIE TIPU MOMOIIM JIOTHIECKUX CBsI30K (=omepanuii) —, &, V, =.
ODTU CBSI3KU SIBJISIIOTCST (DYHKITUSIMUA, apryMEHTHI U 3HAYeHUsI KOTOPBIX MTPH-
Ha IexkarT MaokectBy {1, O}

Jlormaeckoe “NJIN" A V B wucrtunno, ecin ncrwano wan A win B wim
oba (xorst 661 0s1H0). TIpejcraBuM 910 yTBEpXKICHUE TP TIOMOIIH MabAULbL
UCTNUHHOCMA, TJIE B KOJIOHKaX A 1 B nepedrcieHHbl Bce BApUAHTh 3HAUCHUI
VCTUHHOCTN BbICKasbiBannii A u B, a noj cuMBOJIOM V HAXOIUTCS PE3YJILTAT
sorudeckoii onepannn AV B (oHa HasbiBaeTest TakxKe du3sonkyuet):

' D

A VvV B ‘ )
O O O
((I/Iﬂl/l”
A\/ I/IS"bIOIiIK %031 @ ]1 ]l
. = 1 1 O
1 1 1

Taxk OV O —310 O,a OV 12370 1. CupaBa Kpyramu n3o00parKeHbl 00J1acTh
netTrnHHOCTH TpesnkaroB A(x) n B(x) na miockoctn Beex 3nadennii € X.
3amTpuxoBaHHast 00IaCTb — 9TO peayavmupyrowut npeduram A(x)V B(x).

Jlornueckoe “N” win Kousomkyus MCTUHHO, TOJIBKO €CJIM UCTUHHBI 004

BbICKa3bIBaHUNA:
A & B ' )
i O O O
b KOH)'bIOHKU;I/IH O O L
1 O O
I 1 1 \ )

[Tpennkar korbioukimn A(x) & B(x) wctrHeH B 001acTy TTepeceveHnst MHO-
x)ectB ucrnanoct A(x) n B(x).
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Omnepanusi L02uvecko20 0MPUUAHUA MEHSIET UCTUHY Ha, JIOXKH 1 HA00OPOT,
T.e. =1 310 O, a = O — 310 1. Kpome cumBoJia =, gacto OyneT MCIHOIB30-
BATHCsT depTa cBepxy (A — moxke, uro u —A):

7

X
-A, A orpunanue

Y

o A4
O
1

O =

J

Ecan JdBa JIOT'MYEeCKUX BbIpazKeHUA MMEIOT OJWHAKOBBLIEC 3HaYCHUA MCTUH-
HOCTHU WJIN JI2KH, TO T'OBOPAT, YTO OHN 3KBUBAJICHTHDLI:

A = B f x )
O 1 O
TOXKJIECTBO,
A = O O 1
IKBHUBAJIEHTHOCTD
1 O O
1 1 1 \ )

DkBuBaseHTHOCTL A = B moxoxka Ha paBeHCTBO & = Y, OJHAKO MBI OyJeMm
nx pazandarh. Hampumep, B apudmernke (r =y) = (y=x), me x,y € N,
a T =y — 9TO NPEJUKAT PABEHCTBA (MCTHHHbBIA WM JIOXKHBII).

Jlornueckas (ByHKIMST IBYX apTyMEHTOB OIPEJIeIsieTCsl TOCIe0BATeIbHO-
crbio 13 4 = 22 cumposios 1 win ©. st nornueckoro MJIN sra nocsenosa-
TeabHOCTL uMeeT Bust O 1 1 1, a aig sxkBuBajeHTHOCTH 1 O O 1. BosmoxkHo
16 = 2* mog0OHBIX TTOCIEIOBATEILHOCTE (TBOMYIHBIX YHCes ¢ 4-MsT pa3psijia-
vi) < Hy. Kak Mbl yBuum jasbiie, Jgo0yo JOrudecKyo hyHKIMI0 MOXKHO
BBIPA3NTh depes cBsa3ku &, V, .

B kauectBe nmpumepa paccmorpuM pasdeasumenvroe “NUJIN” A & B : “ona
mobut i Koo nin Bacwo” (#o #e obonx). OHO OTIHTHO OT 00bEUHIIO-
mero “MIJIN” A V B, KoTopoe HCTUHHO M KOTJ1a MCTUHHBI 008, BHICKA3HIBAHS.

paznenaurenbaoe WJIN : A & B ( )
(A& B) vV (A & B),
a MOYKHO U TaK:

(AV B) & (A V B).

== OO0
SrerO
= O RO

\. J

\. J

Tak, mojcTaHOBKa, OCJIE/IHE CTPOKU B TABJIUIE MCTUHHOCTH BO BTOPYTO (hop-
Myny 1aét: (1V1)&(1VI)=1&(OVO)=1 & O = 0. Ormernwm, uTo:

AVB=A® B® (A& B), “A=Ad1,

T.e. BCe CBSI3KM BbIpaykatoTcs depes @, & u 1 (1.H. nosuroMbl 2Kerajakuna).
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e JlioOyto noruueckyio (opMysy (=BbIpaXKeHHe) MOXKHO MpPEJICTABUTH B
BUJIE JepeBa, 3a/1aI0IIero MoCJaeI0BaTeTHHOCTh BhIUMCIEHW:

(V)
Av-4 = (4 (o) (A&B)VC : (&) (O

B Bepmmme jepeBa CTOUT MOCTEIHSIST BHIUUCISIIONIASICA (PYHKIMS, a BHUA3Y,
Ha “JINCTbAX — BBICKA3BIBAHUSI. BhIUnCIeHNEe BhIPaXKeHUs UAET CHU3Y-BBEPX.
Brejiém corsanienre o npruopuTeTax JOTHIeCKnX (OYyHKITHA:

CaMbIii BBICOKHII IPUOPUTET y OTPHUIAHUS ‘=", 1yTh HIKe vy “&” n emeé
HIKe y V7, caMblil HU3KWI IPUOPHUTET Y IKBUBAJIEHTHOCTH ="

Ecnn wa mpuopuTeTsl He MOJATAIOTCS, TO UCMONL3YIOT cKoOKu. Hampuwmep,
dbopmyna A& BV —C & D — sro toxke, ato u (A& B) V ((—-C) & D), a dbop-
mynma AVB=C&D —»s10 (AV B)=(C&D,).

e Jloruueckoe BbIparkeHKe, UCTUHHOE MIPH JIIOOBIX 3HAUEHUSIX BXOIAIINX B
HEro BhICKA3bIBAHUIT, HA3LIBACTCS 00ULL3HAYUMBLM U Masmono2uet. Jloka-
»KeM, HalpuMmep, 00IIe3HAYNMOCTD CJIeyIonieil (hopMyJIb:

A&(AVDB) = A

st aroro 3amuiiem e TabuIly MCTUHHOCTH. BhICKa3bIBAHUST TPUHUMAIOT
snauenre O n 1. Ecim A = O, to B moxer 0biTh pano O wian 1. Ana-
JOTUIHO 71T A = 1. 9To naéT YeThipe BapHaHTa, KOTOPBIE MOAMUIIEM IO
BBICKA3bIBAHUSMU, BXOJASIINMI B (OPMYITy. 3aTeM MOJ, KaXKI0# JIOTHIeCKOit
cBsA3KO# (cHadasa V, 3areM &) GyjieM MOMUCHIBATE 66 PE3YJIbTaT:

A& (AVv By = A A& (A Vv B = 4
O O O O OO ODOO O
O O 1 O OO0 O 1 1 0
1 1 O 1 1 1 1 1 O 1
1 1 1 1 1 1 1 1 1 1

Ocrajoch CpaBHUTH MOAYEPKHYTHIE 3HAUYEHWsI. TakK KakK OHM COBIAJIAIOT, B
KOJIOHKe = Be3Jie HeoOXOAMMO MOCTABUTH 1, T.€. 3TO TaBTOJIOTHSI.

B kadectBe mpocroro ymnpaxkuenusi (< Hy) mpejaraercss nokasarh, 9To
dopmyna AV - A takxke apiserca taprojorueii. Ona nMeeT CMBIC 3aKOHA
nekiovdennst rperbero (“min A win ve A”). Ha mMecre A mMoxer crosith Kak
KOHCTAHTHOE BBICKa3bIBaHMe ‘ceifuac maeT TOXKIL , Tak 1 npenukar. Hampu-
Mep: (x =y) V —(z = y), T.e. T WIK PABHO WK HE PABHO Y.
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e CymiecTByeT MHOXKECTBO (POPMYJI, UMEIOIINX OJNHAKOBBIE TAOJNIIHI WC-
ruarocTr. CoeinHenre NX CHMBOJIOM 9KBUBAJIEHTHOCTH =" MPUBOJINAT K TAB-
TOJIOTUAM. HacTh U3 HUX COCTABJISIET OYAe6Yy a.n2ebpy.

Tax, soruueckue “MN7, “UJIN" — cummempuurv, 1 accouuamucHbi:

A&B = B&A, A& (B&C) = (A& B)&C,
AVB = BVA, Av(BvC) = (AvB)VvC(C.

it HUX BBITIOJHSIIOTCS 3aKOHBI QUCMPUOYMUBHOCTU:

A&(BVC) = (A&B)V (A&Q),
AV (B&C) = (AVB)&(Av(O)

u OoJiee criennpUIECKue CBONCTBA N02A0ULEHUA:

AL A = A, A& (AVvB) = A,
AVA = A, AV (A& B) = A

CrpaBeInB 3aKOH JBOMHOTO OTPUIAHWS 1 npasuia de-Mopeana:

—l(—\A) = A, —l(A&B) = —-AV-B,
—l(A\/B) = -A&-B.

7 7

B asrebpy moxkro BBecTH KoHCTaHTh: “1” (McTuHa), “O” (J10%Kb) 1 3anucarh

3AK0OH UCKANYUYECHUA TMPEMBHEZO B IBYX (bOpMaXI

A& —-A = O, AV —-A = 1,

a TaK2Ke CJICYIOIIUEe O4YeBUAHbIC COOTHOIIIECHUA:

A& O = 0O, A&1 = A, AVl = 1, AVD = A.

Crout 0OpaTUTh BHUMAHKE HA, CUMMETPUIHOCTH BCeX (DOPMYJT OTHOCUTEIHLHO
nepectaHoBKu & u V, ¢ OJHOBpEMEHHO# 3aMeroir ) Ha 1 1 Ha0DOPOT.

o IIpoBeéM Tpu MOMOIIM ITUX TOXKJECTB YIIPOIIEHUE CJCIYIONEro JOTH-
JEeCKOT'O BhIPAYKEHUSI:

A& (AV B) = (A&A)V (A& B) = OV(A&B) = A& B,

rJe CHAYAJIa MCIOMB30BAHO CBOHCTBO JMUCTPUOYTUBHOCTH KOHDBIOHKIMHN (&),
3aTeM 3aKOH HCKIIOYeHns TpeThero n toxaectso ) VA = A. Hempepois-
Hasl [EMOYKa SKBUBAJECHTHOCTEH OCHOBaHA Ha CBOHCTBE MPAH3UMUCHOCTU:
ectu A=BuB=C, 0 A= C, uro zamuceiBaercst kak A = B = C.
Anajornuno crout jfokazath, uto A V (A& B) = AV B.0O
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1.4 HmMniukaliyusg 1 JIOTUYecKoe CJIeJOBaHUe

e Baykna makxe cBszka A — B, nazpiBaemast umniukayuet. OHa JTOKHA
TOJILKO JiJIst KOoMOuHamm 1 — (), 4TO MHTEPIPETUPYETCS KaK ‘U3 UCTUHBI
HeJTb3s MOJYIUTh JIOKD . B ocTaJbHBIX CIydyasxX OHa MCTHHHA!

A — B [ x|
O 1 O
A— B UMILIAKAIM S O 1 1
1 O O
1 1 1 { )

U3 uctunbl “caeayer’ uctuna, modromy 1 — 1 3to 1. VI3 KM MOYKHO BBI-
BECTH YTO YrogHo, moaroMy @ — O m O — 1 CUUTAITCA UCTUHHBIMU.
ApryMeHThl UMIIMKAINN HA3BIBAIOTCS NOCHIAKOT U CAEICTNEUEM.

Jly1s1 BbICKA3bIBaHWIT MHTEPIPETAIS UMILIMKAINN, KaK CJIeJOBAHUS BbI-
rasgaut crpanioii. Tak (2 -2 = 4) — “Cosnne 5710 3Be3/1a” — UCTHHHAS
bopmyiia, XOTs MOCHLIKA W CJIEJICTBUE MEXKJIy COOOM HU KaK He CBSI3aHBI.

Jlydrine curyarnus jist npejaukaToB. Hampumep, B apudmernke mpu JrodoM
T UCTHHHO yTBepxkKjeHue: ‘ecin © < 2, 1o v < 47, wm (x < 2) — (z < 4).
Kornma moceiika uctuina (r = 1), ucturno u cyaejgcrsue. Kciu e TOCHLTKA
JIOXKHA, TO CJIEJICTBUHE MOXKeT ObITh KaK HCTHHHBIM (MpU T = 3), TaK U JIOXK-
HbIM (Tpr = 5). DTH CIydanm COOTBETCTBYIOT CTPOYKAM TAOJHUIBI HCTHH-
nocta, rae crout 1. “Menee mpasuiabroe” yrBepKacHue (x > 2) — (x < 4)
JIOYKHO TIpU & = D.

Crout rpadudecku MpoOBEPUTH, YTO ecJii 00JIaCTh UCTUHHOCTHU TTPEIUKATA,
A(z) saBasercs mommuokectBoM B(z), 1o nx nmmamkaims A(x) — B(x)
BCeryia UCTHHHA U HA0OOpoT. Tak obcrout meno mis “(z < 2) — (x < 4)".
Uwmenno B 3ToM citydae (pyHKIUS UMIIMKAIUT UMEET CMBICJI CJIC/IOBAHUS .

[Ipu nmomorm TabJui] KCTHHHOCTH MOXKHO MoKasarh (< Hs), aro ummim-
KAITMsT BBIPAYKAETCST I€Pe3 OCTAJbHBIE JIOTHIECKUE CBI3KU (Tproputer “—”

“w—"

cauraeM OOJbIuM, deMm y “=" u MeHbIum, dem y “V, & =7 ):
A— B = —-AV B.

B ¢Bo10 0"epeb, SKBUBAJICHTHOCTL A = B uMeeT Takylo ke TabJIuIly NCTHH-
woctw, Kak 1 (A — B) & (B — A), 9ro uHTepnpeTupyercsi Kak CaeJoBaHue
B 00e croponbl. B wactnoctn hopmyiia

(A=B)=(A— B)& (B — A)

BCEryia NCTHHHAs (0OIMe3HaInMast), T.e. OHa SBJISETCS TABTOJOTHEL.
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o [Iycto P = P(A,B(z),...)u Q = Q(A,C(x,y), ...) dopmynsl, 3aBucs-
1€ OT BBICKA3BIBAHWI M MPEAUKATOB. DU (HOPMYJIbl paBHbl 1 win () 1pu
ONPEJIETEHHBIX 3HAYEHUSIX, BXOJANINX B HUX SJIEMEHTAPHBIX YTBEPIKICHUIA.

Ecaun Bcerma, korma P UCTUHHO, HCTUHHO U (), TO MOBODSIT, @

Q

41O U3 yTrBepKAeHus P jiorudyecku caejyer yreepxkenue ().
D10 oboznadaercsa tak: P = Q).

Hanpuwmep:
A = AV B, A& B = A

Tak, mepBoe ciieIoBaHre 03HATAET, UTO ecAu A mernaHo, TO 151 Jiodboro B,
musbonkius AV B 6yner uctunnoit. Crpasesymsa teopema (< Hg):

| Ecmu P = (@), To dopmyna P — () — 9T0 TaBTOJOIUs U HAOOOPOT.

Hanpuwmep, dopmyna A — (A V B) — obmiesnatuma. Ummmnkarust P — Q)
(bunaphas yHKIHMs), B OTIHYKe OT ciejoBanust P = (), onpejeeHa u
korja P soxxno. Ilpn jgormaeckoM e ClIe0BaHNUN MOJPa3yMeBACTCsT MCTHH-
HOCTB NOCBLLIKK. B 9acTHOCTH, cIpaBeyinBo MPaBUIO modus ponens:

(MP) P, P—>Q = Q,

o3HavaoInee, 9To ecan obe nochlikn P uw P — () MCTUHHBI, TO UCTUHHA W
dbopmyia Q. Ecoim P = O, 10 @ — 310 1 win Q. Crour nposeputh (< Hy)
obresuatuMocTh (hopmynst P& (P — Q) — Q.

Creacreue obIa1aeT mpaH3UumueHoCmsIo:

ecctt P=XuX=0, o P= Q.

Cnencrsue B obIieM ciaydae He cummerpuuno. Tak, A = AV B crnpases-
JIMBO TOJILKO B OJiHy cTopony 1 u3 AV B ue cienyer A (nosromy AV B — A
we taproyiorusi < Hg). Tem He Menee, CyImecTBYOT u cieJoBaHUs B 00€ CTO-
pounl: <. Hanpumep: AV B < BV A win IByXCTOPOHHEE MPABUIIO:

A&B < A, B.

Brpaso, ato A& B = A, Bi1eBo oHO o3HavaeT: Korja obe nochikn A n B
UCTUHHBI, ICTUHHA U WX KOHHIOHKITUSI.

HByxcroponnnit BeiBoj P < () anajgornyden (GpyHKIINNA IKBUBaA-

neatnoctn P = (). YrBepxkaenust: “ecin P, o () n naodbopot”, @

“P mozda u moavko moezda, korga ()7 ozHauanoT P < Q). X

Q

Ecim P = X = @, ro P nazniBaior docmamoyumvim yCIOBHU-
eM, a () — neobxodumvim yeroueM i X . Korma HeobxoauMmoe
1 JIOCTATOYHOE YCJIOBHSI COBIIAIAIOT, TO OHU coBmanalor nc X: P =) = X.
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e BosbimmueTBo paccyxiennit B MaTeMaTuke MOYKHO Pa3J/Ie/luTh Ha, Mpsi-
mbie u obparubie. [loaydenue o (MP) us asyx dopmyn P u P — @ Tpereii
bopMyIbl Q) SIBISETCS TPUMEPOM NPAMO20 A02UYECK020 CAEosanuA. KIé of-
HO, DOJIee MOIIHOE, TPABUJIO MPSIMOTO CJICJOBAHUS HA3LIBACTCS Pe30A10Uuel:

[(Res) PVS, -PVQ = SVQ. ]

eiictBurebHo: Tak Kak P 1 =P He MOryT ObITH OJIHOBPEMEHHO UCTUHHBIMA,
a ochbiku PV S u =P V () iCTUHHBI 110 ONMpeeeHn o, TO UCTUHHO S WIIN
Q. Ecim S — noxno, nosyuaercst dactabiii caydail (MP). Crour takske
npoBeputh (< Hy), aro (P V S)& (-PV Q) — SV Q — 310 TaBTONOrHSl.

BapuanTom pe3oJiionun sIBIsieTcst Memod yenouer uMniukauu:
| P—S S—»Q = P-=Q.

Ecnu B xax10it GpopMysie BbIpa3suTh UMILITHKAIAIO Yepe3 JU3bIOHKIMIO (3a-

MeruTh P — S Ha =PV S), TO monyunTcs ciaeoBaHne, COBIAJAIONIEe C Pe-
Res

30JII0IMEH TOTHOCTHIO 70 epeobosnavenuii: " PV .S, -SVQ = -PVQ.
Memod pasbopa cayvwaes — emé oaMH TIpUMEp TMPSIMBIX pPac-
cyxknaenuii. [Iycrs uz P Heobxonumo BuiBecTH (). Paccmorpum
HECKOJTLKO YTBEpKJIeHUit, HanpuMep, P n Py, o0beinHenne Ko-
TOpbIX paBHO P. T'oBopsT, uro P} 1 Py TOKPHIBAIOT BCE BOZMOXK-

Hele caydan. Ecan 3 kaxkoro yreepxaennst P; cienyer (), To
oHo crnenyer u us P = PV Ps:

| PVPR, P2Q R-Q = Q.

< JlokazkeM 5TO MPaBUJIO IIPU MOMOIIU PE3OTIONNH:

Res
=

Res
=

i\/P% _'ﬁ\/Q7 _'PQ\/Q &\/Q, _'&\/Q Q

Qopwmysia n e€ orpuranne MOAIEpKHYTHI. B mepBom BwIBOme 310 P; n u3
dopmyn PV Py, u =P,V Q) cienyer P,V (). Bo BTopom BhIBOsIE (hbopmyia u
eé oTpurnanue — 510 Py, a pesomionus npupoutr K Q V Q) < Q. [

[Tpupesém B KauecTBe HEPOPMAJIHLHOTO TPUMEDA, TTPOCTYIO TEOPEMY:

| Ecnn uncna z,y € N uMeor oluHAKOBYIO YETHOCTD, TO T + Y — YETHO.

< Pacemorpnwm jpa corydaasi: Py : Even(z) & Even(y) u P, : Odd(x) & Odd(y).
ITo ycioBuio Teopembl P V Py gBIsIeTCS MOCHLIKOIA.

[To onpenenenuto Even(z) u Pj, cymecrsytor takue n,m € N, uro x = 2n
wy = 2m. Torna z +y = 2(n + m) — uérno (Q). Bo Bropom ciyuae P; :
r=2n+1,y=2m+1uz+y=2(n+m+1) rakxke aétro (cHoBa ().
[TosTomy Teopema mctunga. [l
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e Jloxazameavbcmeo om npomueHo20 — UCKIIOIUTETHHO X
BaKHBIIl 0OpaTHBI MeTojI. B HEM, BMECTO MPSIMOTo 3aKJII0- @
yerust P = (), moKa3wIBaioT, 4To P 1 ompuyanue () TpoTH- Q
BOPEYNBHI, T.€. U3 HUX CJIEJIYET BCET/a JIOXKHOE yTBePXK IeHHe, J

nojoonoe A& ~A = O:
[ P&—-Q — O N P - Q. ’

Ha pucynke obsacth uctuHHOCTH (DOPMYJIbI P SBJISIETCS TTOJIMHOYKECTBOM
obacTi uCTHHHOCTH (), IoaTOMY oTpulianue () (cepwiit nBet) u P He mepe-
cekatorcst (P & —Q = ©). Hecnoxkuo sugers, uro ~(P& —Q) = P — Q.

Hannm Takke GpopMmasibHOE J0Ka3aTEHCTBO METO/A OT ITPOTUBHOIO.

< Ilyets P& —Q — O wucruano. Torma mo ompeaeaeHnio UMILTHKAINNT
P & —Q noxno. Ins {P, Q} Bosmoxuo 3 Bapwanta {QO, O}, {O, 1} n
{1, 1}. Jns Beex nux P — ) ucTuHHO. AHAJOTHYHO JIJIsT JTOTHTIECKOTO CJTe-
JOBaHMs B 0OpATHYIO ¢TOPOHY. []

JlokazaTe/JbCTBO OT IIPOTHUBHOIO 3TO OUeHbL MOIMHLIH MeToj. CylecTByer
MHOXKECTBO MaTeMaTUIeCKUX YTBEPXKIAEHUN, JIJIST KOTOPHIX U3BECTHO TOJIHKO
JIOKa3aTe/IhCTBO OT MMPOTUBHOTO.

Koceennoe dokaszamesrbecmeo — 910 4aCTHBIN CJIydail MeTOIa OT MPOTUBHO-
ro. B ném, Bmecto P — (), Bbisicusiercst, uro —() — —P. Ecau 3To Tak, To
3HAUUT cIpaBejauBo u P — Q:

-Q — -P & P = Q.

Qakrraeckn =) — - P pasno () V =P, aro sxkBuBajgentno P — Q).
[Tomo0HbBI MeTO I, BEIBO/IA MOYKET IMOKA3AThCsT TPUBUAJILHON TaBTOJIOTHE.
Opxnako sro He Tak. Ha npakTuke 6epyT orpunanne —(). 13 sroit hopmyiisr
JIOPMYECKH BBIBOJSAT (MHOMJA JIOBOJILHO CJIOXKHBIM 06pazom) dopmyrty —P.
Ecnau moctpoen BbIBoJ —() = — P, TO, KaK MbI BUJEJHU BBIIIE, (hOPMY/Ia
—() — — P okazbIBaeTcda TaBToJIOTHel. VIMEHHO Ha 9TOM 3Tare, Mpu TMOMOIITH
KOCBEHHOTO JI0Ka3aTeIhCTRa, BhiBoanTes P — (). Hakoner, eciu mochiika P
cauraercst uctTuauoi, To no npasway (MP) us P u P — @ BeiBoguTCs Q.

Kitaccuaeckuit mpumep paccy»XJIeHusi OT POTUBHOTO, JIOKA3aTE/bCTBO, ITO
V2 - MPPAIMOHAIBHO, T.e. He TPEeJICTaBUMO B BUje n/m, rjae n,m € N.

< B xauectBe P BBICTYTIAIOT CTaHAAPTHBIE aKCHOMBI aprU(pPMETHKH.
Heobxomumo mokazarh () : V2 # n/m, tae n/m necokpamumas Ipodb.
Mycrs =Q : V2 = n/m. Torna n? = 2m? u crenosaTenbio n — 98THO, T.e.
n = 2k. Ho torna (2k)? = 2m? wmu m? = 2k? T.e. m — Takxke 48THO, a 3TO
IPOTUBOPEUUT HeCOKpaTuMocTu jipobu n/m. [losromy @) ucruuno. [
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1.5 KBgBaHTOpBI

o llcuucaenue npedukamos HaAIMHAECTCS, KO, B MPEJIMETHYIO TEOPUIO C
OECKOHEYHBIM YHCJIOM CYITHOCTEH BBOJATCSA KBAHTOPHI CYNIECTBOBAHUS 1 U
BceobiHocTn V. B orpanudennoil mpeaMeTHON 00JacTH, OHU CJIy»KaT JIUIIh
COKpAIIEHNEM JIJIsT KOHETHOH MEeMOYKN JIOTHIECKUX CBsi30K V7 u “&”. B 00-
ITeM >Ke CIydae KBAHTOPBI TTPEBPAIaioTca B O6CKOHEUHbBIE KOHCTPYKITNN BU-

Ja:

E|x A(ZU) = A(lljl) V A(ZCQ) V A(SBg) V 000

rie {xy, T9, T3, ...} — MHOXKECTBO 3HAUEHWH TIPEMETHOI MepeMeHHoil T (Bce
npejMeTHbIe cytHocTH ). Boipaskernne 3, A(x) HCTHHHO, €CJii CyIeCTBYeT Xo-
ma 6o, 00uH TIPEIMET T; JIJIst KOTOPOro mpeaukar A(z;) ucruaes. AHAJIOTHIHO
Beipakenne V, A(x) nctuano, ecnn npeaukar A(x) WCTUHEH 7T BCEX MpeJi-
MeTOB (M JIist TIEPBOTO, W JIJisi BTOPOTO, W T.1.)

OnpejesnTh UCTUHHOCTH WJIM JIOXKHOCTH MOZOOHBIX BhIPDAXKEHMH MPHU 10-
MOIIU TAOJINI] UCTUHHOCTH MTPODIEMATHIHO.

Horia, coOTBETCTBYIONMINI MTO/ITBEPK IAIOIINI UM OMPOBEPraOIIi TTpH-
Mmep HaxoauTcst Obicrpo. Hampuwmep, ecin Bee A(z;) npu i < 100000 uctwtb,
a A(z1000000) JTOXKeH, TO U BhIpaxkenue V, A(x) Oymer noxuo. U maobopor,
nepBoe ke nctuanoe A(x;) caeraeT MCTUHHBIM yTBepKacHue 3, A(x).

OsiHako, 9acTo nepebop MpeIMEeTHBIX KOHCTAHT He MPUBOJUT K OINPOBEp-
raforemy st V, A(x) win nogreepx natomemy st 3, A(x) npumepy. B pe-
3yJIbTaTe, ONPOGEPZHYMY BhICKa3biBanue tuma YV, A(x), npu moMory TabJIuil
WCTUHHOCTH MOXKHO, & BOT doka3amb ero TakuM obpa3oM — Hesb3st (noay-
paspewumocms Teopun mpeankaros). HuKTo He ciocoben Geckonenno g0Jro
OLEHUBATH TIPEJIUKATH ¥ TIOHATHE UCTUHHOCTH, OCHOBAHHOE Ha COOTBETCTBY-
IOIUX TabJIUIAaX, MOXKET 0Ka3aThCs HE TPUMEHUMBbIM K TT0J00HBIM (hOPMYyJIaM.

o Hampumep, mo Teopeme @epma, UIT BceX n > 2 HEJIb3d HANTH TaKUX
x,y,z € N, urobb! BIIONHAIACL 0000menHas (popmysia ITudaropa:

Vo V¥, Ve (0> 2) & (x> 0) & (y > 0) — (2" +y" # 2")).

Mo»XHO BBIICHUTH UCTUHHOCTDL MJIA JIOKHOCTDL KaXKJIOTO MpenKaTa: n > 2,
x>0, 2" +y" = 2" npu gaHHbIX N, T, Yy, 2. OJHAKO 3TOTO HEJIb3s CIAEIATD
JUUIst Beeit (pOPMYJIbI B TIEJIOM TaK KaK MPUIJIOCH Obl TPOCMOTPETHh DECKOHEeU-
HOE MHOXKECTBO YHCeN. YOeTUTCS B MPABUIHLHOCTH TaKoi (hOPMYJIBI MOXKHO,
TOJILKO MOCTPOWB €€ BBIBOJ 3 akcuoM apudmeruku (crp. 38). [
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e Pazjinunbie KBAaHTOPHI HE TTEPECTAHOBOYHBI: “JIJIsT JIFOOOTO X CYIIECTBYET
Yy’ He ToXe, UTO “HEKUil Y CYIMecTByeT JJis JIIodoro

Vo3, Aley) # 3,V Alr.y).

B o0ObIIeHHON KU3HM MOI0OHAS HESKBUBAJEHTHOCTH BIIOJIHE €CTECTBEHHA.
[Iycts Az, y): “x umeer math y”. Torma oueBuIHO, ITO JjIs1 “TIOOOTO X CyIIE-
CTByeT MaTh Yy, TOTJIa KaK yTBEPXKJEHNE “HeKas Y ABJSIETCS MaTephio BCEX
JIojieit 7 UCTUHHO TOJILKO B O4Y€Hb crienudruieckoM Mupe. dTodbl jloKa3aTh
He 00IE3HAYNMOCTE (OPMYJIBI (T.€. UTO OHA HE TABTOJIOTHST ) JOCTATOTHO MTPU-
JIyMaTh IIPUMEP TJIe OHa JIOXKHA.

o Ilycrs mpeaMernast 067acTh — 9TO HaTypasbHble ancra: 0,1, ..., a mpe-
mnkat A(x,y) : x <y. YrBepxkaenne V, 3, (v < y) ucrunno (“/71s1 KazK10ro
T CyIIECTBYeT Yy, KOTOpLIil ero Gosbie”). Yreepxkjenne xe 3,V (xz < y)
JIOKHO, TaK KaK HET 9hCIIa, OOJIBIIEro 100020 HaTypasabHoro. [Ipmvep ¢ ma-
TEePSIME U JIETHMHU — 9TO TaK¥Ke OmpoBepraroiuii npumep. [

Tem He menee, patee (crp.31) Mbl JoKaxkeM, 9To ciaeytomas (hopmy.ia
SBJIACTCA TABTOJOTHEI:

1,V A(z,y) — V.3, A(z,y).

Crour eé mposeputb, mist A(x,y): “c uMeer marh Y. 3aMeTuM, 9TO B 9TOl
u npeapiayiei popmyaax obaacTh JAeHCTBUST KBAHTOPOB ONPAHWYNBAETCS
TOJILKO TIPEJIUKATOM (KBAHTOPBI UMEIOT Hausbicwul npuopumem). B dact-
HOCTH, MOXKHO Obl10 OBl Hamucars 3, V, A(x,y) — V, 3, A(u,v).

Paszbepém nenepecranoBodnocTs V, 1 3, ¢ apyrux nozunnii. BeceobmHocTs
V. A(x,y) cBA3BIBAET TIEPEMEHHYIO T U BBIPAYKEHUE 3aBUCUT TOJHKO OT Y:

Ve Az, y) = 3, (Alz1,y) & A2, y) & A(zs,y) & ...),

rie xT; — Bce TpejMeThl Teopur, MHOXKecTBY X = {1, T9, ...} KOTOPHIX MpPHU-
HaJJIEXKUT TIepBhIil apryment npeaukarta A(z,y). Dra dopmyna ucrnuna,
eCJIN CYIIECTBYET Takas KOHCTaHTa § (OJHA WJIH HECKOJBKO), JJIST KOTOPOi
A(z,y) ucruuno npu kascdom x € X, T.e. §J OAUHAKOB JiJist BeeX x. CBA3BI-
BaHWe CHAYAJA KBAHTOPOM CYIIECTBOBAHWS JOMyCKaeT OOJIhITe TPOM3BOJIA;

V.3, Az, y) = Vo (Alz, 1) V Az, y0) V Az, y2) V ...).

BripaxkeHue HCTUHHO, CJIH JIJIs KayKJI0T0 T eCTh Takoe y;, 4ro A(x, ;) ncrun-
1o. CJieoBaTesIbHO, CYIIECTBYeT OJHA WJIH HEeCKOJIbKO dbyHkmuit y = f(x),
77151 KOTOphIX YV, 3y A(x, y) Mmoxkno 3amenuts na ¥, A(x, f(x)), tae f(x) maér
npu JaHHOM & cytectsyionwit 4. [ousrno, uro eciun A(x, §) MCTUHHO JiJist
KOHCTAHTBI ¢, TO OHO OyJIeT HCTHHHO W Jijist HeKoTopbix (yukiwit A(zx, f(x)),
Mo KpaiiHeil Mepe KOHCTAHTHBIX f(x) = ¢ (HO, BO3MOXKHO, HE TOJBKO).
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e Odnomuntvie KBAHTOPBI, MOXKHO MEPECTABJISATHL MECTAMN:

3,3, Az, y) = 3,3, Az, y).

B raknx dopmymnax nrorna OyzneT MCHoNb30BaThCA COKpalienne Yy, 1 V.V,
n anajorn4yno jig d. Takum obpasom V,, = V,, un 3,, = 3,,. Hucmno
APryMEHTOB MPEINKATOB, BXOSIINX B (GOPMYyIy, Tpon3BoabHo. Hampumep,
cupaseynBo: V, Vy A(w, z,v,y,2) = V, YV, A(w,z,v,y, 2).

Orpuranme MOXXHO “IPOHOCUTEL  depe3 KBAHTOp, MEHsISI ero:

-V, A(z) = 3,-A(x),
-3, A(z) = V,-A(x).

(“ecsiu He BEPHO JJIst BCEX X, TO €CTh X Jijisi KOTOPOTrO JIOXKHO”).

HeiictBue a106020 kBauTopa (Q = 3 win V) MOXKHO PACHIUPSATD, BBIHOCS
38 JIN3BIOHKIMIO WM KOHBIOHKIIO (npasusa pacwupenus detcmeus):

Q. Alx) & B = Q, (A(x) &B),
Q. A(x) VB = Q, (A(x) \/B),

rJle OTCYTCTBHE SIBHOTO yKas3aHWs y NpejnkaTa B aprymMeHTa T O3HAYaerT,
9TO OH OT T HE 3aBHCHT, a TPU OTCYTCTBUU CKODOK Npuopumem keanmopos
CIUTACTCS MakcuMaivrom, T.e. YV, A(z) & ... —9ro (V,A(x)) & ... u 1.

Hakonery, st pojcrentbix onepanuii (& st V u V jgist 3) MOXKHO 06b-
eJIMHSATH KBAHTOPDI (npasusa 066edunenu):

8
—
N
—
S
~
&
=
&
~—

V.V, (A(z) & B(y)) = V
= (A(a:) V B(y)) 3

8
—
=
&

<
=

&
~—

[Tonesunr Tak:ke mootcdecmea pazdoueHuA:

VoV, Alz,y) = YV, Az, z) & V.V, (az #+vy — Az, y)),
3,3, Az, y) 3, A(z,z) v 3,3, (z £y & A(z,y)).

J1J1s1 KOHEUHBIX MpEeIMEeTHBIX 00JIaCTeil BCe 3TU TOXKIECTBA HECJOXKHO JI0-
Ka3aTh MPU MOMOIIK ajJreOpbl JOTMKM, 3aIlUCaB KBAHTOP BCEOOITHOCTH KaK
IENOYKY JIoTu4Iecknx V, a KBAHTOD CYIIECTBOBAHMS KaK IEIMOYKY JIOIMIeCKIX
WJIN. ITocTymupyeTcs, 9TO BCe 3TU TOXKICCTBA CIIPABEJJINBLI HE TOJBKO JIJI
KOHEUHBIX, HO U JIJIsT OECKOHEUHDIT MHOYKECTB.
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e [lepecTaHOBOYHOCTH KBAHTOPOB HEMOCPEICTBEHHO CJIEIyeT N3 KOMMYTa-
turoctn A& B = B & A w npasun norsomenus A& A = A.

Tox iectra ¢ orpuranuem cieaytor us npasut 7(A& B) = -AV —B:
-V, A(ZC) = —|(A1 & Ay & ) = A Vv-AVv.. = 4, —|A(£L“),
rie A; = A(x;). Takxke JIerko JOKa3bIBAIOTCS MPABUJIA PACITUPEHUST [T

poacreennbix onepaunit. Hanpnmep V, A(z) & B = V, (A(z) & B) a1o

rJle yUTeHa acCoNUaTUBHOCTL, KOMMYTATHBHOCTL U morjomenne B & B = B.
J171s1 HEPOJCTBEHHBIX Ollepalliii UCIOIb3YeTCsT CBONCTBO AUCTPUOYTUBHOCTH.

Tak V, A(z) VB = V, (A(z) V B) aro
(Al&AQ&)\/BE (Al\/B)&(AQ\/B)&

Y1obBI 060CHOBATH TpaBUIa 00beUHEHNST KBAHTOPOB C POJICTBEHHBIMH OIle-
panusiviu, pacriuiieM B Y,V (A(z) & B(y)) cnauana ¥y, a sarem V,:

(A1& B1) & (A1& By) & (A1& Bs) & ...(A2 & By) & (A& By) & (Ax & Bs) & ...
[To croiictBy norsomienust 3to: (A & By) & (A& Bo) & ... =V, (A, & By).

AHaJornuHO JOKa3LIBAIOTCS TOXKJIECTBA PA3OUECHUS.

e [IycTh B Teopum omMpeJieNéH MPEJMKAT PABEHCTBA T = Y, MO3BOJAIONINN
BBIACHSATH OJMHAKOBBI JIU JiBe CYIMTHOCTH T 1 Y. C ero moMomnipio MOYXKHO Jie-
TAJIM3UPOBATH KOJMYECTBO CYINECTBYIOMNX 00beKkTOoB. Hanpumep:

He 6oaee odnozo obsexma {0,1} obnadaem ceoticmeom A:

oy [A(2) & Ay) = = = y].
Odun v moavko odun obsexm {1} obaadaem ceoticmeom A:
4, A(z) & V., [A(x) & Aly) = 2 =y

[Tocsieinnii BUJL CyNIECTBOBAHUS B €JMHCTBEHHOM 3K3EMILISIPE MHOIa 000-
3HAMAIOT IPU MOMOIIHN KBAHTOPA ¢ BOCKIAIATEILHLIM 3HaKoM: 3, A(z). Ama-
JIOTUYHO CTPOSATCS POPMYJIBI OTHOCUTEIBLHO JIBYX CYIIIHOCTEI:

ITo menvwed mepe dsa obsexma {2,3, ...} obaadarom ceoticmseom A:

Toy [Ax) & Aly) & # 9.
He 6oaee dsyx obsexmos {0, 1,2} obaadarom ceoticmeom A:
Voy: [A@) & Aly) & A(2) = (x=y V o=2 V y=2)].

Ob6beannenne aByx nocjaeaanx (opwmyn jgorndecknm ‘U7 npusenér k dpa-
3e: “B TOYHOCTH JiBa oObekTa obsaaior ceoiictBoM A”. TlomobnbiM obpasom
MOYKHO TOBOPUTH O TPEX CYITHOCTSX, U T.I.
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1.6 Jlormdeckoe cjegoBaHME U KBAHTOPBI

JI1060it Jlorn4eckuii BLIBOJ, JOJKEH HAYMHATLCA C HEKOTOPBIX (POPMYJI.
X mpuHATO HA3LIBATL 2uUNOMe3amMu WIA NOCHLAKAMU BBIBOIA. Ecin B Teo-
PUE €CTh aKCHOMBI, TO OHU TaK¥XKe SIBJSIOTCS TOCBIIKAME BBIBOJA (XOTS 1
He BBINMUCHIBAEMBIME $IBHO). PaccMOTpnM Kak 13 MunoTes MOXKHO BBIBOJUTH
(OpMYJILI, UCTUHHBIC BCErJia, KOrja UCTUHHBI 6C€ THIOTE3b.

BazoBoii aBisieTcsa cieyonas, 10CTATOYHO OYEBUHAS, [IEMOYKa TIPUBE-
JeHust TpuMepoB (examples):

[(EX) V,P(z) = Pla) = 3, Pk < Pla) ]

[TepBoe mpaBuio onyckanua keanwmopa eceobwnocmu Y, P(z) = P(x)
O3HAYAET, YTO eCJi yTBepxKjenue P(x) ucturno npu jodoM , 70 hopmysia
P(z) Oyner nctnnHa, Kakoe ObI 3HaUeHne & B Heé He mojcrapuin. ObpaTHoe
cIesioBaHne, BooOIe ToBOps, He BepHo. B wacrnoctn P(x) — V, P(y) me
SBJISIETCsT TaBTONIOrHe#, Hampumep, ais P(xy) = 1, P(zy) = O npu x = 7.
A Bor V¥, P(z) — P(x)— 370 TaBrojorus (J1oKaxure).

Hanee uaét onrocTopornee ciaenosanne P(x) = 3, P(x), t.e. ecim P(x)
VCTUHHO TIPKM JIAHHOM &, TO OH (1o Kpaiineii mepe) u cyiiecrByer. B obpar-
HYIO CTOPOHY TaKO€ CJICJICTBHE, B 0DIIEM Ciydae, Takxke nesepHo. Hakomnern,
nocJIe{Hee JABYXCTOPOHHEE CJIeJ0BAaHUe O3HAYAET, UTO €CJAU HeKWil I Cyllle-
CTBYET, TO JIJIST HErO MOXKHO BBECTH KOHCTAHTY ¢, 3allMCaB KOHCTAHTHOE Bbl-
ckasbiBafre P(a). Koncranra a He J0JIKHA COBIAJATH C yXKe BBEJCHHBIMU
KOHCTAHTAME (XOTsT TAKOE COBITAJICHUE MOYKET OKA3AThCS U CIPABEJJIHBBIM ).

Brsony V, P(x) = 3, P(x) “ecnin P(x) cipaBeiiinBo JIJIs BCEX &, TO OHO
CIIPABEJJIUBO XOTsT OBI JJist O7IHOTO & cooTBeTCTBYeT TaBroyorust (<Hys) :

VY, P(z) — 3,P(a).

Obparnas nMmmankamma 3, P, — YV, P, — 910 ne tapromorus. Hampumep,
MyCTh MHOXKECTBO mMeer jBa sjementa: X = {1, x9} u Ha HEM mpeguKar
onpejenén tak: P = ©, P, = 1. llousarno, uro 4, P, ucrunno, a vV, P, —
JIOXKHO, 03TOMY 1 — (O TaK»XKe JIOXKHO.

Ornpesienérnast mpobemMa BOZHUKaET Korja nmpeankar P(x) Beerma JoxeH
(nanpumep, pasen Q(x) & Q(x)). Torma noxubl Bee yrBepkienns B (Ex).
Tak kak O — O UCTHHHO, OyeM cauTarh, 9T0 O = O (067aCTH HCTHHHOCTH
P(z) — 310 nmycroe MHOXKeCTBO, a Jyist Hero & C ). Brpovewm, B nochiikax
(1 akcHOMax) BCerjia JIOXKHbIE YTBEPIKJICHUS UCIOJIB30BAThH HE CTOUT, TaK KAK
TaKue TEOPUN MPOTHBOPEIUBEI.
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e HanomuwMm, uro mepemennasi © B dopmyie P(x) sBisiercst c60600m0t
ecJIM OHa He CBsi3aHa KBAHTOPOM (He HaxXOJMTCs 1oL jeficrBuem Y, v 3,).
Qopwmyna 6e3 ¢BODOIHBIX MEPEMEHHBIX Ha3BIBACTCS 3AMKHYMOU. AKCHOMBI
IPEeIMETHLIX TEOPUil BCETTa 3aMKHYTHL.

[Tycts B mochLTKAX BBIBOjIA ecTh dopmyiaa P(x) co cBoboHOl mepemen-
roit. OHa 03HAYAET HEKOTOPYIO (PUKCUPOSAHHYIO TPEJMETHYO CYIHOCTD (0J1-
HY WJIM HECKOJILKO) Jijist Koropoii P(z) werunno. Ilycrs mo-mumo P(z) ecthb
emé 3amkuyTas (opmyma V, G(z). HTobbl pu BBIBOJIE HE BO3HUKAJO OIIU-
00K, HEOOXOIUMO H30eraTh KOAAU3UL NEPEMEHHBLT. DTO O3HATALT, ITO UMEHA,
CBSI3QHHBIX MTEPEMEHHBIX JTOJPKHBI OTJINIATHCS OT UMEH CBODOIHBIX TTePEeMEH-
Hpix. TakuMm 06pa3om, ecsn B MOChUTKAX yxke ectb P(x), To BMecTo YV, G(x)
crout nanucath ¥, G(y).

B zamknyToii hopmyiie o npaswiy (Ex) MOXHO OmycTHTH KBAHTOP BCe-
obmHoCTH. 3areM B Takne (POPMYJIbI BMECTO MEPEMEHHBIX MOJHCHO TTOJCTAB-
JISITE JIIOOBIE mepMbi (KOHCTAHTBI, TIepeMeHHbIe, (DYHKIMN ), HATIPHMED:

v,Gly) 2 Gly) = G(f(y,2)),

rie f(y,z) — ecrody onpedeaénnan GyHknusa (MMeeT 3HAUEHUE TIPH JIIOOBIX
y, z). Takyto nojcranoBky dacro obosnavaor kak {f(y, z)/y}.

Ecin B dpopmyie ecTh cBsizaHHbIe IEpeMeHHbIe, TO WX He TOJKHO ObITh B
TOJICTABISIEMOM TepMe, KOTJa OH IomajgaeT B 0DJIACTh JEeHCTBHSA KBAHTOPA.
Hanpuwmep, BV, G(y, 2) wennss nojcrasuts { f(y, 2) /y}, T.K. z He cBobOHAS
nepementast. [osopsit, ato Tepm t = t(x1, o, ...) npu nojcranoske {t/x} B
dbopmyny F(z) ceoboden das x, eciim HU Kakoe CBODOJHOE BXOXKJICHUE T He
HAXOJUTCS TIOJ, JIeHCTBUEM KBAHTOPOB IO MEPEeMEHHBIM X;, BXOJSIINM B t.
AbconroTHO aHAJIOTWYHA, CUTYAIWs B aHaJn3e ¢ (DOPMYIaMU, COIEPIKAIIIME
WHIEKCHI CyMMUPOBAHWS WJIM TIepeMeHHbIe HHTErPUPOBAHNSI.

nade oOCTOUT JiesIo ¢ IepeMeHHBIMU, KOTOPBIE B MOCBLIKAX ObLIN CBODOI-
HBIME. B mporecce BBIBOMA UX HEAb3A MEHSITh UK 3aMelaTh TepMaMiu, T.K.
IPU 9TOM €CTh PUCK MONacTh B 00sacTh 3Hauennii, tie P(x) goxen. [1ogo0-
HbIE TIepEMEHHBIE MbI OYIeM HA3bIBATH (PUKCUPOBAHH LM

Ko Bcem He (DUKCHPOBAHHBIM TTEPEMEHHBIM MOXKHO MTPUMEHSITH Npau.n0
0000w eHUA, CBI3bIBAsI UX KBAHTOPOM BCEODIIIHOCTH:

[ (Gen) Ecmu x wedurcuposan, to F(zr) = V,F(x). ]

Hanpumep, Bo3MOXKeEH CIeIyIOMI BBIBOI:

P(z), ¥,Gly) = P), Gly) = ..= Fy = V,F,y).

[Tpu srom kBauTOp V, B puHaAJLHON (POPMYJIE MOCTABUTH HEJb3sl, TaK Kak
nepemerHasi © pukcnpoBarHa. A BOT st “Ir000T0” Y 3TO CIEIaTh MOXKHO.
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o Pacemorpum pocroit mpumep npumenenust npasui (Ex) u (Gen). [ycrs
I npedukrama nopadka T < Yy 3aJaHa AKCUOMA MPAN3UMUCHOCTNUL

Vey: [(z<y) & (y<z) = (z<2)].

Hokaxkem, uro uz x < 1 caegyer dpopmyna VY, [(1 <u) = (¢ < u)}
[Tocwikoit (runoresoit) BeicTymnaer dopmyia x < 1, B KOTOPOil MepeMeHHast
x ¢ukcnposana. s ycrpaHeHusl KOJIM3UK, HeperMeHyeM IepeMeHHbe B
akcuome u 1o npasuity (ExX) omycruM KBaHTOPHI BCEOOIIHOCTH:

(s<t)&(t<u) — (s<u) = (<) &(l<u) — (zr<u),

rJIe TPOBEJICHBI TIOJICTAHOBKY B HepUKCUPOBaHHbBIe iepemennbie: {x/s, 1/t}.
Boipasum UMIIMKAIMIO Yepe3 JU3bIOHKIIO U BOCIOJB3YEMCsT BHIBOJIOM 110
pesotoruu (cTp. 22), ¢ MochLIKOi < 1:

z<1l, —z<)V-a(l<u)V@<u =2 -(1l<u)V(z<u).

Terieph K He (DUKCUPOBAHHON TEPEMEHHONW U MOXKHO MPUMEHUTH MPABUIIO
(Gen), moctaBuB KBAHTOP BCeOOITHOCTH Vy. OmMycKast B TOCHLIKAX aKCHOMY
(HO MospasyMeBast eé HAJUTHE), OKOHIATETHHO NMEEM:

<1l = VY, [(1<u) — (z<u)l

Bamerum, a0 ecu 661 mpaBmwio (Gen) ObLIO MpUMEHEHO K (DUKCHPOBAHHOM
nepeMeHHol T, Mbl ObI oIy Unsin HeBepHyto (B apudmernke) dopmyiy. [

o Emeé omHuM, MCKIIOUUTENBHO BaXXHBIM IPUMEPOM, SBIISACTCS NPaGUA0
mamemamueckot; undykyuu. Ilycrs ecth HekoTOpas dhopmyna P, = P(x),
3aBUCsIas oT HaTypaabroro dncaa x € N. Torma crpaBeyinB BRIBOI:

| (ina) Py, V[P > Pyl = V.P. |

OH o3HAYaeT, UTO eCIu yAaJoch JoKazaTh P, mis x = 0 (Tak HasbiBaeMmast
basa eweoda) u auist oboro x u3 P, caenyer Py 1, 1o dbopmyra P, ciipape/-
JIMBA TIPU BCEX T.

Ob6wraHO, hopMyy V. [Px — Pﬁl} TOJIYYAIOT, CTPOSA BBIBOI P, = P, 1.
B 5TOM BBIBOJIE HEJTB3ST JIETATH MOJCTAHOBKH (X — (DUKCHPOBAH ), HHAYE U3 JIIO-
6oii bopmysbr P, Beerga cienobasio 661 Py 1. Hanomuum (crp. 21), 1o eciiu
cripaBe B BeiBOJ, P(x) = Q(z), To dbopmyna P(x) — Q(x) obmesnauanva
MpHU BCEX X, Jlaxke TIPH TeX, Jiisd KOTopbix P(x) moxua. [Tosromy, mocrpo-
uB BeIBOJ P, = P,i1, Mbl umeem taprosoruio V, (P, — P,y1). 3arewm,
no npasuity uiaykinu (Ind) moxkro (ecim takxke jokazana 6asa Py) Bbi-
sectt hopmyiy V, P,. [Ipasuno (Ind) wacro ucronb3yercs: B apudMeTrke
(ctp. 150) u we TonbKO. [
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e [IpuBeéM HECKOJBKO TABTOJIOTH, JIEXKAIINX B OCHOBE 00HOCMOPOHHUL
MpaBmJI JIOTHYECKOro cieoBanns (ecan A — B — TaBToJIOrds, TO CripaBeji-
auB BbIBOJL A = B u Haobopor, crp. 21).

KBaHTOPHI BCEOOIITHOCTI MOYKHO O0bEIMHSITE U JIJIST HE POJICTBEHHON JIN3h-
IOHKIIAK, HO “B OJHY CTOPOHY

| V¥, (AaV B,) — Y (A.VB,). |

< Hedopwmambno: mycrs ¥V, V, (Az Vv By) = 1. B 6eckoredHoit KOHBIOHKITUN
map x,y OyjiyT auaroHasjbHble dieHbl (Ag V Bl) & (Ay Vv Bg) & ... ITosromy
CJICJICTBUE TAKXKE MCTUHHO. B OCTaJIbHBIX CIydasx UMIUIMKalus pasHa 1. [

< @opwmasbho, oT poTrBHOTO. OTpHIane 3Toit (POPMYIIhl PABHO:
—(—Vay (A VBy) V V. (A.VB.)) & V(A VB) &Y. (A.VB.).

Yuarém npasuio P& Q) < P, @ (crp.21), mporecém — uepe3 KBaHTOp V., a
JUIS CYIECTBYIOIIETO 2, BBEJAEM KOHCTAHTY «:

& Ve, (A.VvB,), 3.(A.&B.) 2 A,vB, A&B,

CrenaeM Temepb 3aMeny {a/x, a/y} n IpIMEHNM BBIBOJ IO PE3OJTIOTIHH:
= A,VB, A, B, = B, B, & B&B, & 0.
[Tonyaunock nporuBopeune. [losromy orpuiianue JoKaszbiBaeMoit (hpopMyJIbl

JIOXKHO a, cama (GpopMysia nucTuHHA,. [

[Toxoxkas dpopmyiia Jia cymecTBoBanus 3, 3, (Az & By) — 4, (Ax & Bz)
ne asasemca taprojorneil (nmpusegnre KouTprpumep < Hyg). B obparnyio
CTOPOHY (pasbeinHeHre KBAHTOPOB CYIIECTBOBAHNUS) TOXKIECTBO BEPHO:

3, [Ax&B,] — 3. A, &3, B,

(ecnm cymecTByer Takoi x, uto A, u B, OJHOBPEMEHHO UCTUHHBI, TO TIOHSIT-
HO, YTO OyjIeT MCTUHHO U CJIEJICTBHE UMILIUKAINN ).

Cnenyromiyo (GhopMyIy MpeIaraeTcss CaMOCTOSITEILHO JOKa3aTh MPH T10-
mortu hopMasbHbIX paccyxaeruit (< Hyp):

3.3, (A4, &B,) — 3, A,

Takxke gokasbiBaercst (< Hyp) u 0HOCTOpOHHEE MPABUIIO MEPECTAHOBKY
KBAHTOPOB, KOTOPOE 0OCYXKIAJIOCH B MPEIbIAYIIEM pa3Jele:

1,V A(z,y) — V.3, A(z,y).

B oboux dpopmynax dopMasbHbIE TOKA3ATEJILCTBA CTPOATCS OT IIPOTUBHOIO.
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1.7 Cuiaaoru3msl

e KpaHTOpHI B JIOrMKe OYeHb JipeBHee m3obperenue. JlocTaTouHO BCIOM-
HUTH apUCTOTEJIEBCKOE:

Bee a00u becemepmmunt. Coxpam — wenrosex.
Caedosamenvno, Coxpam beccmepmen.

BBejieM mpejiMeTHOE MHOXKECTBO PA3JIMUIHBIX CYIIECTB U IPEJIMETHYIO KOH-
cranty “s” st waentudukannn Cokpara. [Torpebyercst Tak»ke 1Ba npejn-
kata M(x): “x asngerca wenosekom” n I(x): “x — 6eccmepren”. Torma B
paMkax (hOpMAaNbHO TEOPUH STOT CUALO2UM (JTOTHICCKOE CJEJICTBUE) MOXK-

Ve (M(z) = I(z)),  M(s) = I(s).

3 AByX MOCBUIOK (JOTHYECKUX YTBEPXKJEHWIT) BBOJAUTCS TpeThs. B Takoii
bopMasIbHON 3aTUCH COMEPIKATETBHBIN CMBIC MPEJUKATOB HE UTPACT POJIH
¥ 9TOT BBIBOJ OOMIE3HATNM (CTIpaBe iuB B J11000# Teopun).

[TpuBesém eré o nMpuMep CUJJIOTU3MA:

Beaxaa oaomdunra ymma. Mapu ne ymma.
Caedosamenvro, Mapu ne asasemcs 6A0HUHKOT.

Beeném mpennkarer B(x): “x — 6aonguaka” w W(z): “x — ymua”, a Takxe
KOHCTaHTY M st obo3HaueHusi begnoit Mapu. Qopmasinzaius paccy K ieHust
ToryIa OYJIeT UMETh CJEJYIONLYIO 3anCh:

Vo (B(x) = W(x)), —W(m) = —B(m).

Oba BBIBOIA 0OOCHOBBIBAIOTCSI CIIEAYIONINM 00pa3oM. KBanTop BceobImuocTn
TOBOPHUT O BCEX CYNIHOCTSIX U, B dacTHocT, o Cokpare mwin Mspu. [TosTomy,
no mpasuity (Ex), ¢Tp. 28, ero MOXHO OMyCTUTh, 3aMEHUB T HA KOHCTAHTY:
V. A(z) = A(a). B pesynbrare noydarcst 0ObIaHbIE (DOPMYJIHI U3 aareOphl
BBICKa3bIBaHuMil, Hanpumep, B(m) — W (m). CoorBercTByfomue 3aKote-
HUST Terepb He CJIOXKHO CeTaTh M0 pe3oJtionun (¢Tp. 22):

-B(m)VvVW((m), —-W(m) = —B(m).

BaxkHo moHMMAaTh, UTO MCTHHHOCTDH WJIM JIOXKHOCTH KAXK/O#i MOCBHIIKH B
CHJLJIOTM3ME MOXKeT ObITh Das/IMYHON B pPas3JMIHBIX WHTEpHperanusx. [lo-
HSITHO, 9TO CYIIECTBYET MUD (K COXKAJIEHWIO, MO-BUJINMOMY HAIl), B KOTOPOM
yTBepxKaenne V., (M () — 1 (:1:)) JIOYKHO, B IIPOUYEM, K CUACTBIO, TAKXKE KaK
n yrBepxkaenne V, (B(x) — W(x)). Ognako, ecau TOCBITIKH UCTHHHBI, TO
w caesicTBre Gyjier 00si3aTesbHO HCTHHHBIM. [109TOMY M3 MCXOJHBIX MCTHH-
HBIX YTBEPKJICHUI (aKCHOM) Beera OyIyT CIe0BATh NCTUHHBIE PE3YIbTAThI
(TeopeMmbi).
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e Apucroresnn Boimeasin derhipe Trma yrepxkaeanii A, E, O, I o aByx
npeankartax P(z), Q(x):

A(P,Q) : Bce Pects Q : VY, [P(x) > Q(x)],

E(P,Q) : Bce P ue Q . Ve [P(z) = —Q(x)]
[Ipumepnr: “Bce KBaJIpaThl — NPSIMOYTOJLHUKN , “BCE MJIEKOIIUTAIOIIIE — YKI-
BOPOIsine”; “HeT HU OJ[HOTO JICTAIOIIEro KPOKOANIA , “HeT KPYTJIbIX KBaJipa-
ToB” (JE060I ', eciin OH KBaJpaT, TO OH He KPyribiil). B arnx yrBepxKaenusix
BayKHA MMILIUKaIKA. Tak, Mbl HE FOBOPHUM JIFOOOH SABJIsSIETCsT KBaJIpPaTOM U
MPSIMOYTOJIBHUKOM , & UMEHHO “JII000#, ecAu OH KBaJparT, mo OH Oyaer mpsi-
moyroabankom”. K tomy ke V, [P(z) & Q(x)] skBUBaICHTHO JIBYM yTBEp-

xwaeuusm YV, P(x) n V, Q(x), KoTopble 0OBITHO JOXKHBDI.

O(P,Q) : mekoropwie P ue @ : 3,[P(x)&—-Q(x)],
I(P,Q) : mnekoropeie Pects @ : J,.[P(x)& Q(x)].
[Tpumepnt: “HekoTOpbIe OJIOHJUHKNA YMHBI, “HEKOTOPbIE SJIJTUTICHI — 3TO OKPY K-
HOCTH , “HEKOTOpbIE TPUOBI HE CheJJOOHBI . B JaHHBIX c/lydax HEe yMEecTHa, M-
mnKays. Mbl He cKakeM “HedTO sIBJISeTCS SJIIUIICOM, CJIeIOBATEIHLHO 3TO
OKPY?>KHOCTH, & UMEHHO “ObIBAET HEUTO sIBJISIIONIEECS U DJIIMIICOM U OKPYXK-
HocThio. 3amerum, ato -0 = A, a -1 = E.
Yreepxkaenus A, E, O, I moxHo npejcraBuThb, KaK U MHOXKECTBA, NPU

IIOMOIIM JuarpaMm Jditiepa-BerHa Ha IOCKOCTH BO3MOXKHBIX 3HAUCHUN X

CRCRONS

JIBa yTBepKIEHUST OTHOCUTENLHO TPEX CBOMCTB MOLYT JIOTMYECKH BJIEUb
tperbe yreepxaerue: A(P,Q), A(Q,S) = A(P,S) (“ecau P cymv Q, a Q
cymov S, mo P cymo S”). TlogoOHBIil BBIBOJL W HA3BIBAETCS CHILIOTH3MOM.
Apucrorens yeTaHOBWII, YTO JIOPMYECKU MPUEMJIEMBIME sBJsteTcs 19 Takux
koMbunanuii. [Ipapia B mOCIEICTBIN 0KA3aI0Ch, 9YTO 4 U3 HUX HESIBHO II0JI-
pasyMeBaloT 00s3aTeILHYI0 UCTUHHOCTHL OJIHOrO 13 cBoiicTs. Hanpuwmep, T.H.

cunorun3m Darapti: A(P,Q), A(P,S) = I(Q,S) nm:

V. [P(z) = Q(z)], V:[P(z) = S(2)] = % [Q)&S@)]  (Q((P)

KOPPEKTeH, ec/ii Jonojaautesbno 3, P(x). B mporusaoM ciyuae, eciaun P my-
CTOe MHOXKECTBO, TO OHO NpHHAIEeKUT () n S, HO OHM MOIYT He Iepece-
KaThCsl. DTO MPUBOIUT K ToMy, a0 u3 V, [P(z) — Q(z)], V. [P(z) — S(z)]
caeayer 3, [Q(x) & S(x)], moavko ecmm nobasuts emé u 3, P(x), 1To crout
dbopmasbho okazaTh (< Hy3) mpu momMoru pe3osTonmm.
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1.8 Hopwmaababie (popMBbI

e Jljis1 jjoKa3aTe/IbCTBA NCTUHHOCTH HEKOTOPOTO BBIPAXKEHHUsI, €r0 MOXKHO
NPUBECTH K KOHBIOHKEMUEHOT Hopmaavhol gopme (KHD). Hrobsl aro cie-
JIaTh, CHaYaJIa M30aBJISIIOTCA OT CBA30K SKBUBAJEHTHOCTH W MUMILJTUKAIIAN:

A=B & (A— B)&(B— A), A—B & -AVB.
3areM, MpuMeHsisl HECKOJILKO pa3 mpasuiia je-Moprana:

(A& B) & —-AV-B, -(AVB) & -A&-B

v 3aKOH JiBoitHOrO orpunanus —(—A) <& A npuwkumaror cumBos ‘=7 K

BBICKA3bIBaHMAM, Hakonerl, mpu moMomu JucTpuOyTHBHOCTH:
AV (B&C) o (AV B&(AVO),
JIOTUYECKOMY BbIPAXKEHUIO TIPUJIAETCS CJAEJY IO B

(A1V AV )& (BiV BaV .) & (CLV CoV ) & ...

Bxogsitune B popmyiy OyKBbI, sIBJISTIOTCST TPOCTHIMU BbICKA3BIBAHUSIMHA (1JTH
MpeJIUKATAMH ), TIePeJl KOTOPBIMU, BO3MOXKHO, CTOUT OTpHIaHue “—". D10 u
ecTh KOH'bIOHKTUBHAS HOpMaJibHasg dpopMa. Hazauue mponcxouT oT coeiu-
HEHWUsI TP TOMOIIN KOH'BIOHKIMH (Jtorndeckux “I”) BuiparkeHuii, CoCTOSIIIX
ToJibKO n3 Jjiornueckux “TIJIN”. Tak kak omneparimst V accounaruBHa, CKOOKH
BHYTPU dusstonkmos (“‘cymma’ V' B KPYTJIBIX CKOOKAX) MOXKHO HE CTABHUTb.

Ecsin bopmyiia Tox iecTBeHHO HCTHHHEA (—00Ie3Ha MMa —TaBTOJIONHsT ), TO
KasKJIbIil JIN3BIOHKT Tak»Ke JI0JKeH ObITh ncTHHBIM. [lo3ToMy BhIparkenue
pacrajiaeTcs Ha 00OJIee INeMENMAPHBLE:

ALV ANV ., BV By V ..., Civ(CyV ...,

KazKJI0€ 13 KOTOPHIX JIOJIKHO ObITh MCTHHHBIM. [Ipon30iiIeT 910, eciin B KaxK-
JIOM M3 HUX BCTPETUTCSI HEKOTOPast OYKBaA U €6 OTPUNIAHUE (3aKOH UCKAI0Ye-
nuA mpemovezo AV —A).

o Hokaxem, urto (A — B) — (=B — —A) — tasronorus. Cravasa,
n30aBUMCS OT UMILIUKAIMK ~“—" 1 IPUKMEM OTPHUIIAHKAE K BHICKA3LIBAHUSIM:

-(mAV B) vV (——mBV-4) & (A& —-B) v (BV —A).
Tenepb BOCIIOB3YEMCs TUCTPUOY TUBHOCTHIO:
&  (AVBV-A) & (-BVBV-A).

Kaxxkmast hopmyina coequnénnas “&”, B ciIy 3aKOHA, “UCKJIIOUEHUS TPETHETO ),
— ncrunna. Ilepsas comepxkut AV —A, a ropas — BV —B. [
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e KoHbIOHKTUBHBIE HOpMaJbHBIE (DOPMBI UTPAIOT BasKHYIO POJIb TPW aK-
CUOMATUYCCKOM MOCTPOCHUM Teopuu, T.K. dpopmyny, 3anucannyio B KHO,
MOXKHO Pa30UTL Ha Oojiee 3jieMeHTapHbIe.

Ecnun dpopmyna comep:KuT KBAaHTOPHI BCEOOIHOCTH U CYNIECTBOBAHUS, T1€-
pej iepesojiom eé B KH®, kBaHTOphl HEOOXOMMO ycTpaHUTh. [ljist 3Toro,
PK TIOMOIIM KBAHTOPHBIX TOXKJIECTB (CTp. 26), UX JeHCTBIE PACTPOCTPaHS-
ercs Ha Bcio dopmyiy. Samucs Q,Q9,9,.. . F, riae Q sro d wnn V, a popmyna I
HE COIEPKUT KBAHTOPOB, HA3BIBACTCS NPedeapénnoti Hopmasvhot hopmy.aot.

KBaHTOpPHI CylecTBOBaHUS JAIOT HOBBIE MTPEIMETHBIE KOHCTAHTHI 1 (PyHK-
nun. Hampumep, bopmyna 3, V, 3, A(x, y, 2) 3amensierca na vV, A(z, f(z), a),
re a — TMpeJIMeTHas KOHCTaHTa (3HAYeHWe “CyIIecTBYoMmero” z) u GhyHKIus
f(x) obosnauaer TOT Y, KOTOPBIH cymecTByeT Mpu Kaxjaom x. [locie jnk-
BUJIAIINM KBAHTOPOB 3, KBaHTOPHI V onyckatorcs: V, A(x) = A(z) (ecam
CIIPABEJJIUBO TP JIIOOOM X, TO CIIPABEJINBO ¥ B KaXKJIOM YACTHOM CJIydae).

o Ilycrs MHOXKeCTBO TipeaMeToB X COCTOUT W3 JIHOIEH W HEOLYEBIEHHBIX
cymuocreii. Beegem npeaukar H(x) : “x — qenoex” u M(x,y) : “x aBisercs
maTepbio J7s Y. ChopmynupyeM yTBepKaeHne: “KayKJblii 1eJIOBEK HNMeeT
MaTh, KOTOPasi TaK>Ke IeJIOBEeK -

V. [H(ZC) — 3, (H(y) &M(y,x))}

BripasnM MMIIMKAIMIO Yepe3 AN3bIOHKIMIO W PACIIUpUM JeifcTBre 3, Ha
BCIO (bopMyITy:

V.3, [~H () V (H(y) & My, )]
st Kaxkioro & CyImecTByeT ¥, MOITOMY BBEIEM TMPEAMETHYIO (DyHKITHO
m(x), AAOIILYIO0 MATH JIJTsA CYIIHOCTH & U OIyCTHM KBAHTOD Jy:

V. [mH(z)V (H(m(z)) & M(m(z),z))].
Bocmosnb3yemest qucTpuby THBHOCTHIO:
V. [(=H(z)V H(m(z))) & (—H(z) V M(m(z),z))].

ITo mpasuny obbeauuenus, MoxHo nanucats V, (A, & By) = V, A, &V, B,,
T.e. (bopMyJIa ABJISETCS KOHBIOHKIMEH JIBYX yTBepxKjaenuit. Tak ona cunmra-
eTcsl MICTUHHOM, TO He3aBUCHMO MCTHHHO U KaykJloe yTeepxjaeHne. IlosroMmy
MOJIYYAETCS JBE AKCHOMBI IIPEJMETHON TEOPUHU O JIIOAAX U UX MaTepsx:

~H(z) v H(m(x)), ~H(y) v M(m(y),y).

Takoe npeJicTaBIeHre NCXOIHONR AKCHOMBI Ha3bIBAIOT cmandapmmoti ¢opmoti.
BameTuM, 4To B 9TOM puMepe Brejenre GyHkiun m(x) onpasjiaHo, Tak Kak
MIPEJIIOJIATAeTCsI, ITO MaTh y YeJOBeKa (B 9TOM MOJEJIH) MOXKeT ObITh OJHA
(xoTs1, 91O, BOODITE TOBOPSI, CAMOCTOsITe/IbHAST akcuoma ). [
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e lrora HeoOXoaMMo JO0Ka3aTh COBIAIEHNE TAOJINI] NCTHHHOCTH JIBYX BbI-
pakeHuit, He epedupast 3HaATYEHNWsT BCeX MmepeMeHHbIX. Kaykjgoe n3 Bhiparke-
HUl MOXKHO 3allICaTh B KOHbIOHKTUBHOI HOpMaJbHOU dopme. OHAKO B Ta-
KOM BHJIE UX €II¢é PAHO CPABHUBATD, T.K. OJIHA U Ta ¥Ke (popMyJia MOXKET UMETh
pasmnanbie KH®. Hanpumep, A & B sxsusanentino A& (AV B) & (AV B).

st momobubix 3aaa4d, popmyiy, 3anucannyio B KH®, npeacrapisiior B
cosepuiernoti kKonsonkmuenot nopmarvrot gopme (CKHD). [ox sTum mos-
pasymeBaercs ciejytomiee. Ecim dpopMyiia 3aBUCHT, HAIPUMED, OT TPEX BbI-
ckaswpiBaunii A, B u C, 10 kaotcdas w3 3rux OyKB J0AHCHA BCTPEIATHCS OJUH
pa3 B KarKJI0il n3 CKODOK, coeIMHEHHDLIX JorrndeckuM “M”. Korna B 1n3boHKTe
HeT, ckaxkeM, OykBbl B, To npu nomomn “WJIN” B Hero mobapisgeTcs Beera,
noxuast hopmyita B & B, He MeHsonas HCTHHHOCTH BbIPAXKEHNSI.

o Hanmpuvep: A& B & (AV (B&B)) & (BV (A& A)). Ipaxasl Bb-
rnosiuM mipeobpasosanue mucrpubyrusnoctn: (AV B) & (AV B) & (AV B)
(BrOpoit Au3bIOHKT A V B onyiieH, T.K. OH yxke ectb). [

Ecan 8 CKH® yropsiiounTh Bce BhICKa3bIBaAHUST, HATTPUMED, 110 a1 aBuTy,
TO TOJIYINUTCST 00HO3HAYHOE Gbipatcenue. INcao mepeMeHHbIX B CPaBHUBAE-
MBIX BBIpaXKeHUSIX JOJKHO coBIaaaTh. [ToaTomy nepes nocrpoernem CKH®
MPUMEHSIOT TTPaBUJIa TOTJIOMIEHN I, JIJIS NCKJIIOUeHNS BhICKA3bIBAHUN, 3HATE-
HUsT KOTOPHIX HE BJUSIOT Ha, UCTUHHOCTH BHIPAYKEHMUSI.

o Hampuwmep: A& (A V B) 1o omucaHHOMY aJrOpUTMy MPUBOIAT K GOp-
myse (AV B) & (AV B), xors u pasrno A (crp.19). O

e [Io Tabmure nuctuaHOCTH MOXKHO ocTpouth CKH®, TeMm caMbIM moIyanB
COOTBETCTRYIOIIEE eif JIornieckoe Bbiparkenue. Jjist 3Toro Heobxoimmo:

e 1

1) orobparh Bce cTpokH, paBHbIE (;

2) 1epeji BbICKa3bIBAHMEM, DABHBIM 1, MOCTABUTH OTPUIAHUE;
3) BCe BBICKa3bIBAHUSI B CTPOKE COeMHUTh Jjiornueckum “VJIN;
4) crpoku (pasubie Q) coequHuTh Jornaeckum U1

A B|F
O 0|0 ) )
1 O|0 &  F=(AVB)&(AVB)&(AV D).
O 1|0

1 1|1

Taxast (popMmysia MpaBUILHO BOCIPOM3BOAUT BCE CTPOUKH, Jaforiue () U aB-
TOMATHYCCKNA UCTUHHA B OCTAJbHBIX CJIYYasdX.

Tasronorust B CKH® ot BhickasbiBanmii He 3aBucuT (Bcerja pabHa 1), a
JIOXKHast (popMyJia OT N BhICKa3bIBaHUi OyneT nMmerh 2" I3 bIOHKTOB.
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e Anajiormano KH® nin CKH® mox#aO cTrponTh dusstonkmusHyto Hop-
marvryro gopmy (JHD), u coorsercTByromuii eif coBepIieHHbI BapHaHT
(COH®). TIpu srom [JH®D ompesiensieTcst Kak BbIparkKeHUe BUJIA:

(A1 & As & . )V (B1& Bo & ..) V (C1 & Co & ) V ...,

r7Ie Kax1asa OyKBa SBJIsSeTCst MO0 TIPOCTHIM BHICKA3bIBAHUEM (TIPEUKATOM ),
6o ero orpunanueM. Takum o6pazoM, KorbloHKIUs (“&”) U U3 HIOHKIMST
(“V?) mensitorest possivu. [Ipeobpaszosanne k JJTH® npopogurest Takxke Kak
n K KH®, no nHa dbunaabHOM dTame UCHoJIb3yeTcs APYTroil 3aK0H JUCTPUOY-
TUBHOCTH:

A&(BVCO) & (A&B)V (A&Q)

Cootsercrrenno, mst noctpoennst CAHD uz JTHD weobxommmo 100aBIsIThH
WCTUHHOE Bbipaxenue ... & (A V —A), KoTopoe He U3MEHUT MCTHHHOCTHOTO
3HavYeHNe KOHbIOHKTa, T.K. B& 1 = B.

JH® M0>KHO MCIIOJIB30BATH JJIsi JI0KA3aTEIHLCTBA, JIOXKHOCTH HEKOTOPOTO
BbIpaskeHust. JJ1st 9TOro JOIKHBI OBITH JIOXKHBIMHI BCE KOHBIOHKTDI, COETNHEH-
upie jorudeckuM “UJIN™ (A; & A2 & ...) — moxwo, (B1 & By & ...) — moxHO
W T.JI. DTO, B CBOIO OUEPE]Ih, MPOUCXOIUT, KOTJIa B KayKIOM M3 9TUX BhIpaske-
HUI BeTpeuaeTcs: HeKoTopas OykBa u eé orpunanne. Jeiicrsurennio, A & —A
aoxuo, a O & A= 0.

Anropurm noctpoenust CAH® mo Tabsnne ananornden CKH®: orbupa-
FOTCST BCE CTPOKH PaBHBIE 1, a mepest 3JIeMeHTAPHBIMI BHICKA3LIBAHUSIMU CTa-
BUTCSI OTPUIIAHNE, €CIi UX 3HadeHrne paBHo . OHI COEUHSIIOTCS TPH TOMO-
iy &, a CTPOKM TIPU TTOMOIIH V.

e [Ipusenenne popmynasl K KH® uan JH® unorna mo3BoJisieT MOJYyIUTh
boJiee MPOCTOEe BhIparXKeHNeE.

¢ PaccemorpuM B Kagecrse nmpumepa: A V ((A — B) &:C). Bripasum um-
TJIMKAIMIO Yepe3 N3 LIOHKINIO:

AV ((AVB)&C) <« (AVAVB)&(AVC) < AV,

rJie cHavaJa MPUMEHEH 3aKOH JUCTpuOyTuBHOCTH. [IepBhlil I3 HLIOHKT cojiep-
*KuT AV A, H09TOMY BCeryia HCTHHEH, 1 63 H3MEHEHHs TaOJIUIBI NCTHHHOCTH
IepPBYIO0 CKOOKY B BBIPpAXKEHHH MOXKHO OTOpOCHTL. B pesynbrare, mcxommast
dopmyna pasua A V C' u He 3aBucut or B. DT0 MOXKHO TaKk>Ke MPOBEPUTH
nepebopoM 3HaUeHnH B TabJnIe UCTUHHOCTH. []

Wnorya Beipaxkenue cusbhee yrpoiaercs B KH®, a nnorya B JITHD, 1o-
9TOMY CTOUT CTPOUTHL 00a MpeJicTaBIeHus. B mpuMepe ¢ TabauIeit Ha mpeJibl-
nymeit crpanune F = A& B (CAH® no mocnenneit crpoke).
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1.9 Cursarypa 1 WHTEpPHOPETAIAA

e [Ipu nmocrpoennn GpopMaabHON Teopun cHava a PUKCUPYETCS €6 cu2Ha-
mypa. st 37010 HEOOXOINMO 3a0aTh:

1. Pasnosudnocmu nipenMeTHbIX cyrnrocTeit. B apndmernke Bee mpeameTs
ojHoro Buja (uncia). B reomerpun Ha mIockocTi MOKeT ObITH J[Ba BUJIA
npeameroB — Touku P = {z,y, ...} uw npsvoie L = {«, 3, ...}. Eciu mpe-
METBI OJIHOTO BHJA, TO JJI ODO3HAYEHUST TIPOU3BOJILHOTO, HO (PUKCHPO-
BAHHOTO NPEJMETa, OOLITHO, MCIOIB3YIOTCS JATHHCKUE OYKBBI N3 KOHIIA
andasuta: x, y, 2. OHE HABBIBAIOTCS NPEOMENHBLMU NEPEMEHH LML,

2. Ilpedmemmnvie Koncmanmos, 0003HAYAIOT BbIJI€J€HHBIE TPEJIMEThI C YHH-
KaJbHBIMU UMeHaMu. B apudmMeTuke 10CTATOTHO JIBYX TAKUX KOHCTAHT:
0 u 1. B reomerpun EBK/nma BbIJENIEHHBIX KOHCTAHT HET. KOHCTaHTHI
4acTo 0DO3HAYAIOTCS OYKBAMU U3 HadaJia ajadaBuTa: a, b, ¢, Wan cieru-
aJIbHBIMU cUMBoOJiaMi Tuia (0 i J.

3. IIpedmemmnvie pynkyuy — TpeTUit 1 He 0OI3ATEJIHHBIN SJIEMEHT CUTHATY-
pol. OHU CTAaBSIT B COOTBETCTBWE OAHWM mpeameram — apyrue. Ecanm X
MHOXKECTBO MPEJIMETOB, TO yHapHast GyHKiust f(x) — 9170 oTobpakenue
X +— X, bunapuas dyukiys g(z,y) — orobpaxkenne X X X — X u 1.1
Yacro jiist OMHAPHBIX (QYHKIWI MCIOJIB3yeTCs orepalroHHast ¢gpopMma
x + vy, x-y. [lepementnie, KOHCTAHTHI W (DYHKIMNA HASBIBAIOTCS MEPMa-
mu. Tlpumepst Tepmor: &, x, f(1, g(2)).

4. IIpeduxamui (OTHOIIEHUST B KOTOPBIE BCTYMAIOT CYIHOCTH) — Y€TBEPTHIIl
1 00s3aTeJIbHBIH 7IeMeHT cUrHATyphl. OHU 3aBUCAT OT TEPMOB W PABHBI
vcrure win JKd. [Ipeaukarsr 0603Ha9a0TCst bosbiimu Oyksamu: A(x),
B(x,y) nnu B oneparnmonrom Buje: © = y, A C B u 1. B reomerpuu
eCTb NpeJIUKaAT NPUHAJJIEIKHOCTA T € (i “TOUKa T JIEXKHUT Ha MPsIMOit o
n copmajerunst o = (. [lepsoiit npeankar — 1o orobpaxkenne P x L +—
{0, 1}, a Bropoit — L x £ — {0, 1}, cm. takxke crp.14.

Ecmn t; — repmbr, a P(x1, xs,...) — npeaukar curHarypbi, 10 P(tq, s, ...)
HA3bIBACTCA amomaphoti dopmyaot. VI3 aromapubix (GOpMyI Mpu MOMOIIH
JIOTUYECKUX CBSI30K M KBAHTOPOB CTPOUTHCA JTI00ass popMyJa.

OJiHy U Ty YKe TeOPUI0 MOXKHO (hOPMYJIMPOBATH B PA3JIMIHBIX CUTHATYPAX.
Tak, BMecTo GYHKIWMI MOXKHO MCIIOJIh30BAThH MPEJUKAThI (CKaXkeM, B aprd-
MeTHKe CUUTaTh UCTUHHBIM A(x, Yy, 2), eciin x+y = z). [Ipeamernas obiacthb
(MHOKECTBO BCeX CyIHOCTeil) Ha 9ToM 3rarne He dukcupyercs. Curnarypa
TOJIbKO BBOJIUT 0003HAMEHUA C KOTOPBIME OTIEPUPYET TEOPHUSI.
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o [Tumepnpemayus TeOPU — 9TO TIPUIAHKE BCEM CHMBOJIAM CUTHATYPbI CO-
JIEPKATETHHOrO (KOHCTPYKTHBHOIO) cMbIc/a. [jst 3T0ro HeobxoamMo 3a/1aTh
ne nycmoe muOXKecTBO X = {ai, az, ...} (KoHewHOE WM GECKOHETHOE, OJTHO
WM HECKOJIBKO), HAa3bIBAEMOe Hocumenem urmepnpemavuu. Ha HéM ompe-
nessiercst jieiicreue Gyukiumii (Hanpumep, f(a1) = ag, f(az) = as, n T.1.).
3aTem mpejnuKaTaM MPHUITUCHIBAIOTCS UCTHHHOCTHBIE 3Hauenus (juist F(x,y)
ompenenuTh, ato F(ay,a1) = 1, a E(ay,az) = O, u T.71.).

Dopmysta Ha3BIBACTCSA 00ULL3HAMUMOT VI MAB6MOA02UET, CCITT OHA WC-
TUHHA Ha 20001 WHTEPTIPETAINN TIPY JH000# OlleHKe CBODOIHBIX MepeMeHHbIX
(mpugaHuM MM KOHKpeTHBIX 3Hauenwii). Hampumep —A(z) V A(z) — TaBro-
gorust. OTMernM, 9To ecn (HOpMysia HCTHHHA Ha BCEX KOHEYHBIX HHTEPITpe-
TaIsX (KOHETHBIX MHOXECTBAX), OHAa MOXKET OKA3aThCsl JIOKHOM Jiist Gec-
KOHEYHBIX MHOXKECTB (TPUMep: CyIecTBOBaHWE MAKCUMAJLHOIO JIEMEHTa, B
YIOPSIJIOYEHHBIX MHOXKECTBAX, CTP. 72).

DopMmyIta HABBIBAETCST HEGUNOAHUMOT (= TPOTUBOPEUNBOIL ), €CIIU OHA JIOK-
ra B J000it maTepnperanun. [Ipuvep: —A(z) & A(x).

Dopmysta HA3BIBAETCST 6LINOAHUMOT (= HEMPOTUBOPEUHMBOIi), €CIu CyIIe-
crByeT (XoTst ObI OJIHA) MHTEpIpeTalysi, Tjie OHa ucTuHHa. [Ipumep: AV B.

e Cucrema akcroMm Ji000i (hopMasbHOI Teopun pa3dbUBaeTCs Ha, JIBE TPYTI-
bl — OOITEJIOTTYECKIE U TPEJIMETHBIE aKCUOMBI. QOULeA02UMECKUE AKCUOMDL
— 970 taprosorun. Hampumep P& Q) = Q & P wiin P — (P V Q) cripaseji-
JINBBI B J1I000# Teopun. B arux akcnomax cumBosibl P, () 0603HATAIOT JTIOOBIE
GopMyIIBI.

Obmenornyeckne akKCHOMBbI JOMOJTHAIOTCA NPaGuUAGMY  TTOTYIeHUsT HOBBIX
dbopmyit. K Hum orHOCstTest ipasuiia ¢ kBantopamu (V, P, = 3, P,) nin 6e3
aix (CPVQ, PVS = QV.S). Ilonsitie HCTHHHOCTH TIPH 9TOM OTXOJIUT
Ha BTOPOI TIJIAH W BBIBEJCHHBIE (DOPMYITBI CUNTAIOTCS BEPHBIMU, JIAXKE ECJTH
X MCTUHHOCTH HEBO3MOYKHO MPOBEPUTH MPU TOMOIIU TaOJINIIL.

IIpedmemmvie axcuomsv, CBI3aHBI ¢ KOHKPETHON CUTHATYPOM (Teopnﬂ qu-
cejt, reomerpust u T.J1.). OHU HAKJIAJBIBAIOT OMPAHUYEHUST HA MPEJIUKATHI 1
dyuknmun, onpedenss TeMm caMbIM UX cBoiicTBa. OOIIENOrnIecKne aKCHOMBI
M TIPpaBUJIa BBIBOJA CO3/IAI0TCS “OfrH pa3’, Toraa Kak MpeaMeTHbIe aKCHOMbI
JUUTST KayKJI0i HOBOH Teopwny HeOOXOAMMO MPUIyMbIBATH 3aHOBO. [IpemgmKkaTh
3aBUCST TOJBKO OT TEPMOB, HO HE 3aBHUCIT OT JIPYTUX HPeIUKaToB, Takas
CUTHATYPa Ha3bIBAETCs Teopueil npedukamos nepsozo nopadka. Hampumep,
B apudMeTnKe Bhipaykerne (r < y) = z 6ecCMbICIEHHO.

JList oJTHOM M TOM YKe CUCTEeMbl aKCHOM MOXKHO MTOCTPOUTH Pa3/JNIHbIe WH-
tepupetaiun. VI HaoOOpOT, HA HEKOTOPLIX MHTEPIPETAIMSIX YaCTh aKCHOM
OyieT BBITTOJHSATHCS, a 9aCTh — HET.
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1.10 MHuo>xkecTBO MHTEPIIPETAITIIA

e [Iycrh 3ajana curHaTypa npejaMerHoii Teopun. [Ipeacrasum (ecan cmo-
KeM ) MHOHCECTN80 urmepnpemanut J, sJeMeHTaMi KOTOPOTO SBJISIOTCS Pas-
JINUHBIE MIPEJIMETHBIE MHOXKECTBA 1 HHTePIPeTaln Ha HUX. /IBa oMMHAKOBBIX
MPEJIMETHBIX MHOXKECTBA, Ha KOTOPBIX MMO-PA3HOMY OINPEIeeHbl (DYHKINNA 1
MPEJNKATDI, SIBISIOTCST PA3JUIHBIMKA 3JEeMEHTaMI MHOXKECTBa WHTepIpeTa-
muit. Bynem cunrath, uTo sobas dpopmyna, He codepoicawyai CBOOOIHBIX TIe-
PEMEHHBIX, B JAHHON MHTEpIpeTaluy WX UCTUHHA WU JIOXKHA. 1orjia Ha
MHOYKeCTBe J CyIecTBYeT NodMHONCECMEO UCTNUHHOCTU TAKOH (DOPMYIIH.

Teopwusi, mpeamernbie akcnombl Ay, Ao, ... KOTOPOIt epecekaroTcst Ha MHO-
xkecTse J, ABIETCS Henpomusopenusot (CymecTBYOT HHTEPIPETAIINN Ha KO-
TOPBIX AKCHOMBI OJTHOBPEMEHHO BhITOHUMBI ). Dopmyist reopun 17, Ty, T, ...,
JIOTWYECKHU CJIEIYIONNEe W3 aKCHOM, cojepkaTr B cebe obJiacTh mepecedenmsi
aKCHOM B KauecTBe MMOJAMHOXKecTBa. Hike Ha J1IeBOM PUCYHKE IIPUBEJIEHA TE€O-
pust B Koropoit Ay, Ay = 11,15, T3. Kpome storo Ty = 15, onnako us 1)
wim 15 ne cienyet 13:

J
Ty /r_,$ -

/_7_1\

3\3

2y R )

NN AN _d

L ) e

Ha npaBom pucynke ycioBHO n300paykéH MpsiMOil BBIBOJ] U3 aKCHOMBI A dhop-
MyJibl 15, ¢ IpeaBapuTeNbHbIM HoayaerneM dopmya 17 u Th, KOTopbie mo-
KPBIBAIOT OOJIBINTYIO 001aCTh MHOXKECTBa WHTepnperaimii, ueM A. 3arem u3s
aux noiydaercst 13: A = T1,Ty = T3. Ecan dopwmyi, momodbusix T n Th
He CYIIECTBYET, TO MPUXOIUTCS UCIOJb30BATH METOJ, OT MPOTUBHOTO.

He crout nyrarh MHOXKECTBO WHTEPIIPETAINN U HOCUTEH WHTEPIPETAINH
X, Ha AumarpamMmax KOTOPOTO paHee WILIIOCTPUPOBAINCH JOTHIECKHe QyHK-
IUU JIJIsI IPEINKATOB U JIOTHUIecKoe ciegoBanue. JIobas momobHas nuarpam-
Ma ABJIICTCA OTHOW M3 BO3MOXKHOW MHTEPIPETAINA, T.€. JIEMEHTOM MHOZKe-
cTBa Beex maTeprnperanuii. O0Ie0rnyeckne aKCMOMbI TOKPHIBAIOT BCE MHO-
KECTBO MHTEPIIPETAIAN.

MHO>XKecTBO MHTepIpeTanuii oueHb “00JblIoe” MHOXKECTBO U JOIYIIEeHHe
ero CyIIeCTBOBAHUS SBJISIETCS JTJOCTATOUYHO HETPUBUAJIBHBIM YTBEPXKICHUEM,
TPeOYIOIIUM JI0Ka3aTeJhbCTBa ero HerporuBopeunBocT. Ho jlaxke ncrnosin3o-
BaHUE ero KOHETHOI'O MOJIMHOXKECTBA JaCTO OKA3bIBaeTCsa A(PMEKTUBHBIM Me-
TOJIOM YCTAHOBJICHHSI BO3SMOYKHBIX B3AMMOOTHOIIEHUN MeXK 1y (pOpMYyTaMHu.
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JI1000it HeTPpUBUAJIBLHBIN JIOMMYECKNI BBIBOJ| YBEJINUYNBAET MHOXKECTBO UC-
TuHHOCTH. Paccmorpuwm, wHanpumep, BbiBoj V, P(z) = 3, P(x) wa MHO-
x)ecrse u3 Byx snementoB X = {a,b}. Ha TakoM MHOMXKecTBe BO3MOXKHO 4
WHTeprpeTalyn, T.e. 4 crocoba 3amanns ucruanoctu P(a) n P(b):

P(a) P()|V.P(r) 3.P(x)
ILi| O O O O I
Iy 1 O O 1
I3 O 1 O 1 I3
Iy 1 1 1 1

Tak, B unrepmperanuu Io cauraem, aro P(a) = 1, P(b) = O u .1. [lockuika
BBIBOZA (bopmysa V, P(x)) ucTuHEA TOJBKO B WHTEpHpeTaruu I, (TyHKTHD
Ha PUCYHKe), Torjia Kak caejacrsue (bopmymna 3, P(x)) — B Tpéx uHTEpIpe-
TAIASTX (CIUTOTITHAST JIMHIS ).

B peasibHOIl TIpejiMeTHOI TEeOpUKU MHOYKECTBa, UCTUHHOCTH (DOPMYJI JIOCTa-
TOYHO 3aTEHINBO TEpeceKaloTCs. [Ipu 3TOM BO3HUKAIOT PA3JIMIHBIEC B3aUMO-
cBsI3U Mexk1y hbopMmysamMu (BOSMOXKHOCTB JIOTHIECKOTO BBIBOJA OJHUX (hOp-
MYJT U3 JIPYTHX). DTH B3AUMOCBSI3M MOYKHO OTPayKaTh Ha 2pagie A02uveckus
caedemeuti. PacecMoTpuMm MoJenbHBINH TpuMep ¢ deThiphbMsi popmyaamu A,
B, C, D, MHOXeCTBa, MCTUHHOCTH KOTOPHIX M300ParKeHbl HUXKE Ha, PUCYHKE:

PR

D~ 8 \\\
g : 1 2 3 4 5 6 7 8
A e O D\
Ble ° ) / .
Cle o o @ ° |_ —l
N o D/ie o o o o ° A—|C]||B
\‘\ 8 ’,,

‘‘‘‘‘

Ob6bemunenne muoxects A, B, C, D coctouT u3 8- Hemepecekarommuxces 00-
JlacTeil, HoMepa, KOTOPBIX HMPUBEJIeHbI HAa pUCYHKe. B Tabauie ToukaMmu Io-
MedeHbl (DOPMYIIhI, MHOYKECTBA, HCTUHHOCTH KOTOPBIX TOMAJN B TY WJIA WHYTO
obnacth. Tak, B obsacTu 1 mepecekatorcsi Bce 4eTbipe pOpMYyIIbI.

[Tocnegaum HApHCOBaH rpad JOTMIECKUX CJIEICTBUNA. MHOXECTBO MCTUH-
Hoctr popmysnt A siBisiercst monmaOXKecTBoM C, mostomy A = C, aro Ha
rpade nomedeno crpesikoit or A k C. Tlepeceuenne B u C' — MOAMHOXKECTBO
D, nostomy B& C' = D. Ha rpade 970 cOOTBETCTBYET COEIMHEHHUIO B y3JI€
B BUJie Touky junnii or B n C ¢ jajapHeiieil ¢cTpeskoir oT Touku K D.

HecoxHO BUIeTH, 9TO B 9TOM MMPUMeEPE B KAUECTBE CUCTEMbI HE3aBUCHMbIX
AKCHOM MOT'YT OLITH BLIOpaHbl (GopMmyanl A nu B, u3 KoTopbix BuIBOasaTCs C
u D. B obmiem ciiyuae cucreM aKCHOM MOXKET ObITH OoJiee OJHOA.
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e B kauecTBe JIByX NPUMEPOB, UCIOJIH30BAHUS WHTEPIIPETAIN, PACCMOT-
PUM T€OMETPUIO HA MJIOCKOCTU W TEOPHUIO T'PYTIIL.

> 3anmieM 2 aKCHOMBI IeOMETPUY Ha A3BIKE ¢ CUTHATYPOil N3 MHOXKECTB
P (Touku), L (mpsimble) U MpeUKATOB & € (v (IPUHAJIEKHOCT), T = Y
(A1) Veyda(zea & yea)

Hepes j1100bI€ JIBE TOUKN MTPOXOJNUT TIPSIMAsT.

(As): Vodey(z€ea & yea & x#y)

Ha kaxxj10ii nipsiMoit jiexkar JiBe pa3/MnuHble TOUKH.
st 1oKa3aTebeTBa Henpomuope UGoCMU aKCUOM, OCTATOUHO HANTH WH-
TEePIPETAIHIO, TJIe OHM 00€ UCTUHHBI (T.€. WX OOJIACTH UCTUHHOCTH TePeceKa-
torest). dro Tak (<<Hyy), korma B P = {a,b} aBa snemenra, a B L = {y} -
omuH 1 3ajar0 (a € y) =1, (b€ ) =1 (nwke 1-it pucyHok):

¢ 5
y a b ’Y a b a b y
AlE]LAzE]l A1£®,A25]1 AlE]LAzE(]D

Ha 2-M u 3-eM pHCyHKaX JaHbI MHTEPIPETAIUN, JOKA3BIBAIOIINE HE3AGUC-
MOCMY aKeuoM (OjiHAa MCTHHHA, BTOPasi — JIOXKHA, T.e. HW OJiHA HE sIBJISETCS
MOJIMHOYKECTBOM JIpyToit). [Ipu 9TOM, PUCYHKE HE UMEIOT “TeOMETPUIECKOTrO
CMBICTA” U CIy?KAT JINIID JIJIS TIePEYUCICHUA SJIEMEHTOB MHOXKECTB M 3HAUE-
ruit pegnkaros. Hampumep 3-it — sro muoxkecrso P = {a,b}, L = {8,~},
rie sagano (a € B)=(beB)=0,(aey)=(bey)=1.0

o IlycTs onpeenén mpeukar paBencTsa ¢ = y. Beeném bynkimo f(z, y),
KOTOPYIO Oy/ieM 3alliChiBaTh KaK & - Y. 3aJaJUM aKCHOMBI, OMPE/IeAIONIIe
cBoiicTBa 3TOM PyHKINN:

(D):  Vyu3d.|z-y=2], OTIPEICTEHHOCTD,

(A): Vay. [(z-y)-z=2-(y-2)], ACOIATHBHOCTD.
Nurepnperanun (MHOXKeCTBa Ha KOTOPBIX 3aJaHa QYHKIW T - ), TIe 9TH
AKCHOMBI BBITIOTHSIOTCS (MCTHHHBI), HA3BIBAIOT NOAY2PYNNAMU.

Besiém mpeiMeTHy10 KOHCTAHTY € (BBIICTCHHbI ¢IUHITHBIN 9JT€MEHT) 1
7O0OABIM €ITE JIBE AKCHOMBI:

(E): V., [(z-e=2x)&(e-z=u10), eJTMHUTHBIN HJIEMEHT,

(I): Vo3 [(z-y=e) & (y-z=c¢e), OOpPATHBIH T€MEHT.
Yucsio unTEpIIpeTannii, yJI0BI€TBOPSIONINX TaKOW PACITUPEHHON cucTEeMe aK-
CHOM, ymenvwaemcA. VI3ydenneM ux CBOHCTB 3aHUMAETCST MeOPUA 2pyni.
Hakomert, ecin 106aBUTD €ITIE OJTHY AKCHOMY:

(S) : Veylr-y=y-al, DYHKIMS cUMMeTpuJHa,

TOJTXOJISINIUX WHTEPIPETAIMH cTaHeT ené MeHbIre (abeaeev. epynnw). [
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e PaccMoTpnM nmpuMepnl MHTEpIpeTannii aKCHOM TEOPUU T'PYIIT U JOKa-
JKEM X HE3aBUCUMOCTD. [Ipesmkar paBeHcTBa T = 1y OyjJeM CYMTaTh UCTHH-
HBIM, €CJIM T ¥ i — 9TO OJWH U TOT XKe 3jeMeHT MHoxkecTBa X. [Ipu Takom
OIPEJEJICHUN, [T 3a/aHis] WHTEPIPETAIMA OCTAGTCS TOJIHKO MePeUnCIUTD
sHadennst (PyHKIMN TPYIIOBOTO YMHOXKEHUS U BLIOPATEH ¢IMHNYHBII 3JICMEeHT.
st onHossemenTHOro MHOXKecTBa X = {e} emnmHCTBeHHAsT W TPUBHAJbHAS
MHTEPIIPETAIMs], YIOBJIETBOPSIONIAs BCEM aKCHOMaM — 9TO: e - € = e. s
JAByX3JeMenTHoro muokectBa X = {e,a}, cymecryer 16 tabsmiy, ompe/e-
asiiorux yHkuo -y (cauraem, uro (D) Beimosnsiercst). C TOUHOCTHIO 10
nepeobo3HaueHNsI 3JIEMEHTOB, pasarnuibix Tadaui 10. Tpu u3 HuX TpuBeeHbI
HIKE:

e ab cdf
e a b a b e d f c
a a
ele a b b e a f c d
e e e
ala e e c fde b a
e a
blb e e d c f aed
fdc b a e
1: AJEILS 2: AE—.S 3: A—-1LS 4: — ELS 5 AEI-—

Crpouku B TabIMIAX COOTBETCTBYIOT MEPBOMY apryMeHTy (byHKIUA X - Y, a
KOJIOHKM — BTOpOMY. Ha mepecedennn cTpoKy u KOJOHKH, BHYTPH PAMKH CTO-
uT 3nHavenue pyukiuu. Hanpumep, neppasi Tabsuia ornpejesser pyHKINIO
CJIEJIYIONIM OOpa3oM: e-e =a-a =€eu e-a = a-e = a. Be3Jie BulIeIeHnblii
(eIMHUTHBI) SeMeHT 0D603HAUEH KAk €.

[Teprast Tabsuma ymosaeTBopsier BceM derhbipém akcnomam (A, E,I)S),
4TO JIOKA3BIBAET UX HEMPOTHBOPEUnBOCThL (nHTepperaist X = {e}, e-e = ¢
— TaKKe 37O JI0OKa3biBaeT). st coeytonein Tabuibl He BBITOTHSIETCST AKCHO-
ma (I), rak Kak y a Her obpaTHOro 1eMenTa. OCTaIbHBIE AKCHOMbI BBITIOJTHSI-
torest, mosromy (I) mesasucuma or (A, E,S). Ananorudano, Tperbst Tabinia
JIOKA3bIBALT HE3aBUCUMOCTh akcioMbl (E).

Jlyist ToKa3aTeIbCTBA HE3ABUCHMOCTH aKCHOMBI acconuatuBaocTd (A ) Heob-
XOJIMMO yIKe B3sITh TpexajeMenTHoe MHOKecTBO X = {e,a,b} ¢ dynkimeii
IPYIIIOBOIO yMHOXKEHUsI, TPUBEICHHON B YeTBépToit Tabuaune. s neé, na-
npumep (b-a)-a #b- (a-a). OcragbHble )Ke TP AKCHOMBI HCTHHHBDL.

Yro6b! TOKA3ATH HE3ABHCHMOCTh aKCHOMBI CHMMETPpUIHOCTH (S), HEOOX0-
MO MHOXKeCTBO X ¢ 6-10 9JIeMEHTaMU, KOTOPOE JIONYCKAeT TEePBYI0, CaMyIo
MaJleHbKYI0 HeabesieBy rpytiny Dg (nocesnsist Tabnia rpynimoBoro yMHO-
YKEHUsT ¢ OMYIEHHBIMHU TOJMUCIMEI y CTPOK W CTOJIOINOB). B 3Toil rpymme
(narepriperanun), vanpumep, f-d =au d- f = b, r.e. (S) He BbITOTHSAETCH.



44 IVIABA 1. BBE/JIEHUE B JIOTUKY
1.11 43pIku m ucumcjieHud

Pazsutre mMaremMaTwku MIET MO TMYTH MPHUIYMbBIBAHUST HOBBIX CHUMBOJIOB
U TIPABUJI TIOJIYUEHUs CJIOB, COCTOSIIUX U3 3TUX CUMBOJIOB. [lo Oosibiiiomy
CYETY, MATEMATUKN MTOCTOSTHHO UT'PAIOT B PA3JMUHbIE PAZHOBUIHOCTH OJIHOM
W TOi »Ke Wrpbl. DTa urpa HaswiBaercs “Urpoit B ciaosa’. CuMBOJIBI 1 TIpa-
Busia VIrpbl MEHSAIOTCsT, HO 9acTO OKA3bIBAIOTCS MPUIYINBO CBA3AHHBIME C
IPebIYIIIIMIA BapuaHTaMi UTPbl. MTHOTA BBISCHAETCS, UTO IMEJ0e MHOXKe-
CTBO, paHee He CBI3aHHBIX MEXKJIy CO0OW UTI'P, MOXKHO OOBEJIMHUTH B OJIHY C
OYeHb TPOCTHIMU TipaBuamMu. [IpuayMbiBanne mogoOHBIX CYTIEPUTP J0CTAB-
JIsieT MaTeMaTHKy HauboJibIliee yIoBoIbCcTBUE. JI10basi (popmasibHAsT Teopust
SABJIETCS HEKOTOPBIM SI3BIKOM CO CBOMM aJipaBUTOM, CJIOBAMH M CIIOCOOAMUI
moJiydenusi (BbIBOJIA) HOBBIX CJI0B. OmpeiesiuM JleTajabHee ITH MOHSITHSI.

Anpasum — Hemycroe, KOHETHOE MHOXKECTBO Y CUMBOJIOB. CUMB0A0M MO-
’KeT OBITh UTO YI'OJHO, JINIIH ObI MBI MOIVIM OJTHO3HATHO OTJINYATL OJMH CHUM-
BOJI OT sipyroro. [lorsiTne cuMBOJIa HE CTOIH TPUBUAJHHO, KAK KarkKeTcs Ha
nepBbiit B3rIsA. OJUH U TOT YKe CHMBOJI B PA3JMIHBIX MecTax “‘Tekcra’ Mo-
’KeT UMeTh HeCKOJILKO pasjndHoe Hamnucanue . Hampumep, B Tekcre ababa,
TpeThsl OYKBA UyTh OTJIMYAETCS OT MepBOil M mociegreii. Ognako Mbl, MO-
JKeM JIOTOBOPHUTHLCS CUNTATH UX OJHUM U TEM Ke CUMBOJIOM. Emé Oosbiee
pasHooOpa3ue HauepTaHUil CUMBOJIOB BOSHUKAET B PYKOIMCHBIX TeKCTax. Ta-
KM 00pa3oM, JIOJXKeH ObITh CIIOCOO He TOJBKO pa3jndarb, HO U HaJEXKHO
OTOXKJIECTBJISITH CUMBOJIBL. VIPPBI B KOTOPBIX CHUMBOJIBI CJIOB UMEIOT BEpOsIT-
HOCTHOE 3HAYEHNE, OOBITHO HEe PACCMATPUBAIOTCS, XOTS U OYEHD JIIOOOTBITHDI.
Hanpumep, B MUKpOMEUpPE CYIIECTBYIOT TOXKIECTBEHHBIE TaCTHIILI, TIPU IIOMO-
I KOTOPBIX MOYKHO KOJUPOBATL CUMBOJIBLI. OIHAKO UX TOJIOKEHNE B “TeKCTe
MHOT I8, TIPUHIUITAAIBHO BEPOSITHOCTHOE.

C'1060 — KOHEUHAS TIEMOYKA (yIOPsIIOUeHHAST TTOCJIEI0BATEILHOCTD ) CHMBO-
JI0B. Y1csio cnMBOJIOB B ¢JI0Be Ha3biBaeTcst ero Janaoii. CJIoBo MoOXKeT ObITH 1
nycTbiM (HyJieBoil bl ). Takoe cioBo 9acTo 0bo3HavtaeTcst Kak €. 3 nByx
CJIOB MOYKHO TOJIYYUTL TPETLE IPU HMOMONM KoHkamenayuy. Tak, eciu a; u
b; — CUMBOJIBI, & O = A1As...a, 1 [ = b1by...b,, — c/1OBa, TO X KOHKATEHAIIWST
paBHa a8 = a1as...a,b1bs...by,. CiioBo « — 910 npeghurc (Havaso) ciosa af,
a [ — ero cyddurc (oxkonuanue). Obparenue ciosa aff — 310 cI0BO ¢ 06PAT-
HBIM TOPSIIKOM OYKB: ay...aza1. pu stom (afB)f = Bl u ecm off =
TO TAKOE CUMMETPUIHOE CJIOBO HA3BIBACTCA NAAUHOPOMOM.

MuorkecTBO Becex cjioB u3 aJjichaBura X obosHadaoT X*°. K 3TOMy MHOXKe-
CTBY NPUHAJICIKUT U IIYCTOE CJOBO €. TaK Kak ajJdaBuT — 370 KOHEIHOE MHO-

YKECTBO ¥ CJIOBA MMEIOT KOHEUTHYIO JITMHY, MHOXKeCTBO L cuérro (cTp. 15).
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A3vik — 9TO HEKOTOpOe MOAMHOXKecTBO L MHOXKecTBa Beex cyoB: L C X*.
IIycToe c/10BO € MOXKET KaK IPUCYTCTBOBATDL B fA3bIKE, TAK U OTCYTCTBOBATD.
A3bIk, He cojiepXKallnii cJIOB, KaK 00BITHO, 0003HAYAETCS CUMBOJIOM & WJIN
mycThiMu cKoOKamu {}. f3pIK 3 opHOrO mMycroro cioBa — 310 {£} W T.I.
[Ipenmnonaraercs, 9To CyIecTBYIOT IIPABUJIA, KOTOPbIE MO3BOJISIOT OTINYATD
CJIOBO, BXOJIAINEE B SI3bIK, OT HE MPUHAJJIEXKAIIEr0 My CI0BA.

© B kauecTBe npumepa, npuBeéM s3biK L p MIPaBUILHO ITOCTPOEHHBIX (OpP-
MYJT JIOTWKW BBbICKa3blBaHWil (propositions). Ero andasur — 310 MHOXKECTBO
CAMBOJIOB:

Z: {_|7 &7 \/7 _>7 E? (7 )7 X}'

3ansdTast He ABJSIETCS CHMBOJIOM, a CJIYKUT TOJBKO pazjenaurenem. CroBo,
pUHAJIEXKAIIEee SI3hIKY, OyJIeM Ha3biBaTh (OPMYAOT W 3aaINM TI0 WHIIYK-
TV

o croBa (X), (XX), (XXX), ... aprsorcs dopMymami;
o ectm P n () dbopmyitsi, TO

(=P), (P&Q), (PVQ), (P—Q), (P=Q)— rakxe $HOPMYJILL.

Crosa (X), (XX),... — 970 37€MeHTapHBIC BBICKA3bIBAHUS (HE COmeprKalime
JIOTHIECKUX CBsA30K ). OOBITHO uX 0603HATAIOT OTebHbIME OykBamu A, B, ...
n3 Hadaja ajgdapura. Bripouem, s BBeJEHUST CIETHOTO TIHC/Ia BHICKA3hIBA-
HUil 1ocTaToIHo oHoro cuMBosa X . [Ipoussonbibie hopMyIbl B KHUTE 000-
3HavUaoTCsad OykBaMu n3 KoHma aJjdasura: P, (), R, ... OHI cOCTOAT U3 3Jie-
MEHTApPHBIX BHICKA3BIBAHNUN W JIOTHIECKUX CBsI30K. []

Tak Kak sI3bIKK SABJISIIOTCSA MHOXKECTBAMH CJIOB, K HUMU MOXKHO IpPUMe-
HSITh CTAHJIAPTHBIE MHOXKECTBEHHbIE ornepanun (00beJnHeHne, TepecevdeHne,
BBIYUTAHWE W T.I.) JIJIsi MOJIyYeHHUsT HOBBIX si3bIKOB. Kpome 3TOro BO3MOXK-
HBI U crernuduaeckre onepanun. Hanpumep, xoukamenayus s3uikoB A u B
—9710 3K L = A-B = {af | a € A, [ € B}, ne. MHOKeCTBO BCex
KOHKATEHAIUI CJI0B 000UX S3BIKOB.

o IlyeTh ecTh Ba Koneunwvlr S3BIKA, COAEPKAIUX TO 2 He MyCTHIX CJIOBA!
A =0, 01} u B = {1, 11}. Torma A - B = {01, 011, 0111}. IIpu sTom
cioBo 011 € A - B noxyaaercst nBymst crocobamu: 0- 11 w 01 -1 [

Hecnoxno I[IPOBEPUTDL, YTO KOHKaTECHaIlUA A3bIKOB YAOBJIETBOPAET CJICAY-
IOIIINM TOXKJI€CTBaM:

(A-B)-C=A-(B-€), A {c}={}- A=A

CunTaercs, 9To KOHKATEHAIUS C IyCTHIM MHOXKeCTBOM & paBHa &. Crenenb
azbika L™ 310 n konkarenamuit £ - ... L u L% = {e} Bamwranuvem Kaunu
L* HaspiBaioT 00bearHenne Beex crereneii sapka L = LOU LU L2 U ...
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Modeaw s13b1Ka — 310 oToOpazkenue L +— M Bcex cjoB s13biKa L, Ha HEKOTO-
poe MHOXKecTBO M, T.e. ¢ KaXKJbIM CJIOBOM CBSI3bIBAETCSI HEKOTOPDIN 9JIEMEHT
muoxkectBa M. Ecin 3ajana Mojiesib, TO TOBOPSAT, 9TO BBeIEHA CEMAHMUKA
(“cmbica”) caor s3bika. OBbITHO 37eMeHTOB B MHOXKecTBe M CyIecTBeHHO
MEHBIIIe, YeM CJIOB B sI3bIKe (XOTsi 9TO W He 0bst3aTesbHO). BunapHOil MO-
JIEJILIO SIBJIIETCST OTOOparkKeHrne Ha MHOXKECTBO U3 JIBYX 3JEMEHTOB, KOTOPBIE
MOXKHO, HalpuMmep, obosnadarh Kak O un 1.

< IIpumepom OuHapHOI MOENN sIBJIseTCS OMHApHAS JIOTHKA, U3yUeHHASI
B 9TOi TyaBe. st mocTpoerust Takoit Mojesn, HeoOXOINMO KayKJI0OMy 3Jie-
MEHTapHOMY BBICKa3bIBaHUIO 13 cuérroro muoxkecrsa V = {(X), (X X),...}
“npucBouTh’ 3HaUenue ) wian 1. 3aTeM 3aJaTh TAOJUILI UCTUHHOCTH JIJISI
KaxK 0 Jiornveckoii cest3ku (ctp. 16). B pesysbrare Gyjer onpejesneHo orob-
pakenue Jioboro ciaoBa s3bika L p (MpaBUIbHO TOCTPOEHHON (hOpPMYIIb) Ha

muokectso M = {Q, 1}. O

B npuniure, st sa3bika, L p MOYKHO MOCTPOUTH MOJIE/h ¢ MHOYXKECTBOM M,
COCTOSIIITUM U3 JIFOOOTO YUCJIA JEMEHTOB. TaK, MHO203HAUHDIE NORUKY TTPET-
0JIAral0T, YTO 3HAUYEHHE BhICKA3LIBAHUS MOXKET IMPUHUMATH, HAIIPUMED, TPU
3HaueHust (HeT, BOBMOXKHO, jia). MoryT ObITh HeuémKue 402Ukl ¢ HElPephiB-
HbIM 3HaueHueM uctuHroctd B wHTepBase [0...1] u .. Beé aro paznmanbie
mojnesn s3bika, L p. Jlajiee, B COOTBETCTBUM C JAHHBIM Ha CTP. 39 ompejese-
HUEM, MbI OyZeM Ha3bIBaTh OMHAPHYIO MOJEIb UHMeEPnpemayuet S3bIKa.

Ecnn dopmyna (cioso £p) B gannoit unrepnperanuu Lp — M = {0, 1}
COOTBETCTBYET 1, TO TOBOPSIT, UTO OHA UCMUHHAA. DTO 0D03HATACTCS TAKUM
obpazoMm: = F. Tasmonozus UCTUHHA B 410001 UHTEpIpeTannn: = F.

Dopwmyaa F' aozuyecku caedyem w3 dopmyn I' = {T'y, Ty, ...}, re. ' = F|
ecant 17151 6cakot warepnperanun M, korma Atobas I'; mctunna: =9 1, 1o
ncTuHHA U popmyaa: = F. BmecTo cuMBoIa = 9acTO TaKKe UCIOIL3YIOT
cuMBoa |=. Pamee (ctp. 21) 6110 mOKa3aHO, ITO

| I',...TI', = F rormauToabko Torna, korma = 141 &...&T, — F,

T.e. Jjornueckoe ciaencrsue F' us nocwnox 'y, ..., '), 9KBUBaJIEHTHO 00Ie3Ha-
qumoctu dpopmynet I'1 & ... &I, — F.

Kpowme joruaeckoro ciieictBust (OMpeessieMoro mpu MOMOITM HHTEepIpe-
Taluii), BaXKHYIO POJIb UrpaeT (hbOpMAabHBIN 661600, KOTOPLIHA Oymer 0bo3Ha-
yaThcs cuMmBosioMm . B BwiBosie u3 ojgnux dopmyn I'q, ..., I, 1m0 HEKOTOpPHIM
npasu.sam roydarorces gapyrue popmyant: I'y, ..., ', F F. Tlpu srom jornue-
cKast MHTepIpeTanyst (hopMyJT poJid He UrpaeT. BIBOI — 9TO MPOCTO aJropuTm
TIOJIYIEHUS OJTHAX CJIOB U3 JIPYTUX, UTOOBI 3TH CJIOBaA He 0bo3Hava m. a um
COOTBETCTBYIOIIE OTPEJIC/ICHNSI.
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Hcyvucrernuem HaswuBaioT s3blKk L, Ha ajgdaBuTe i, B KOTOPOM 3aJaHO
MHOXKeCTBO cyioB (bopmyn) A = {Ay, ..., A}, HA3BIBAEMBIX akCUOMAMU T
npasuia BeiBoga R (mosydennst) nosbix dopmys. IIpaBuio BiBOjgA — 9TO
IPEJTNCAHNE, TPX TOMOIIA KOTOPOTO U3 1 GOPMYJT ONPEACIEHHOTO BUJA, TIO-
aydaercs nHosas Gpopmyiia. QopMaILHO, NPAGULO 6bL600a C T NOCHLAKAMIU, STO
n + 1-mecrroe orHomenne R C L x L X ... x L (n+ 1 pa3):

r,..r, - F

OOBIYHO MOCJIEIOBATETLHOCTD N0CHiA0K 11, ..., ') B IpaBU/IE poJIu HE UI'PAET.
Buisodom (iokazaresiberBoM) (hopmMysibl F' B TAHHOM MCUIUCICHUN HA3BIBA-
eTcs 1mocyeoBaTe/bHoCTh (hopmyst FY , ..., F,,, B KOTOpOil Kaxjjas popMyIia
SIBJISIETCST JTMOO aKCUOMOI, JTMOO TOJIyUeHa, 110 HEKOTOPOMY TIPABUJIY BBIBOJIA
U3 MPEJIECTBYIONUX (hOpMYII, a mocyeinss popmyna £, — sro F.
o Ilycrs ectb andasur ¥ = {a b} w3 aByx cumBojioB. ONpeesnM UCIrc-
JIeHUEe C 9eThIPbMS aKCHOMAMMT:

(Aq) : a, (Ag): b, (Asz): aa, (Ay): bb
W JIBYMsl TIDABUJIAMU BbIBOJIA
(Ra) : W F aWa, (Rp): W F bW,

rie W — mioboe, paHee BBIBEJIEHHOE, CJIOBO. BbIBenem, HAIpUMeEp, B 9TOM
UCUYUCIeHnn caoBo babbab:

o bb abba ,  babbab .

1: A4 2: Ra(l) 3: Rb(2)

[TepBoe csioBO BBIBOJIA (HOMEpa CTOSIT 11071, 4epToit) — 910 akcnoMa (Ay). s
MOJTY IeHsT BTOPOTO ¢JIoBa, mpuMeneno mpasuiio (R, ), B KoTopom B KauecTse
W B3siTO 11€pPBOE BBHIBEJIEHHOE CJIOBO. AHAJOIMYHO, B KOHIE NPUMEHSIETCS
npasuio (Ry). pemnaraercst nposeputh (<€ Hys), 9T0 B 9TOM si3bIKe BHIBO-
JISITCST TOJIBKO NaAUHIPOMb: (CTIOBA OJTMHAKOBO UUTAIONIHECST CJIEBA-HAIIPABO
W CIpaBa-HaJeBo). 3adem Hy:KHBI (Ag) n (Ag)? O

Ucuucnaennss aealoT MaTeMaTHIECKHe PACCYXKJCHUs (DOPMAJbHBIME HAa
CTOJILKO, Ha CKOJIbKO 3TO MO-BUJIMMOMY BOOOITEe BO3MOXKHO. [lomobOHbIe 1ie-
nouku cjioB (B Lp GopMys) MOXKHO 3arpy»KaTh B KOMIBIOTED W OH, “He 10~
HUMasT CMBICJIa CHMBOJIOB W CJIOB, MOYKET MPOBEPUTH KOPPEKTHOCTH BHIBOJIA
U JaXKe CaMOCTOATEJbHO TaKHhe BBLIBOJLI HaxoauTh. [yaBa 2.11 mocsdaiiena
MOCTPOCHIIO UCIUCJICHNST BBICKa3biBaHuil (361K Lp).
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1.12 3SBagaum

o <Hyg: McTuHHBI MM JTOXKHBI BHICKA3BIBAHWS:
“ITapmx waxonurcst B Amepuke”,  “1+4+1=10"7

o < Hy7: BorgesnTh B cOCTaBHBIX BHICKA3BIBAHUSIX JIEMEHTAPHBIE U 3aITUCATH
X B POpMATILHBIX 0003HAYEHUSIX:

o Owna He JI0OUT KOITEK, HO JIOOUT CODAK.
o Ecau on BbIbeT BUCKH, TO OyIeT MbsH.
o Bedepowm onu mocersiT pecTropaH WM OCTaHYTCS JOMa.

o < Hyg: Ilepeauncnnts Bee 3nadennst Tpéx BhickasbiBanuii A, B, C'. CKoIbKO
KoMOuHaIuit Oyner B popMmysie ¢ 8 pa3IuIHbIMUA BbICKA3LIBAHUSIMMU !

o < Hyg: IlocraButh ckobkn B: A VB& C' — DV—-A n V, A, &=V, B, — C.
o < Hyy: Hapucosarn nepesbs dopmyn: A - AVB nu —-AVB—C.
o < Hoy: 3ammcarhb TabIUIBI UCTUHHOCTH (DOPMYJI U3 IPEILIAYINeH 33 atu.

o IIpu nmomorn aysredphbl JOTUKU JOKA3aTh, UTO CJAEYIONIe (POPMYJIbI SIBJISI-
IOTCSA TABTOJIOTUSAMUA:

o Hyy: (AVB)& A=AV (A& B),
o Hos: (A— B)V (B — A),
o Hyy: A— (B — (A& B)),

oHy: (A= B)—= (A= (B—=C))— (A= C)).

o Uemomp3yst meros, onposepxkennii (cm. < Hy) mokazarh, 9ro ciemytoriue
GOPMYIIBI ABJISIOTCS TABTOJOTHIMMU:

o <Hy: A— (B — A),
o<Hyy: (A= (B—C)) = ((A—B)— (A—()),
o <Hy: (A— B) — (B — A),
o 3amucarb KH® dopmyr:
o< Hy: (AV B)— (A& B),
o < Hsp: =(A=B)&A.
o BrIpasnTb oTpuranne, KOHbIOHKIMIO W JIN3BIOHKINIO Yepes:
o < Hgy mrpux Hledbdepa: A| B = -(A& B),
o < Hgy crpesky Ilupca: A1 B =-(AV B).
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o IIpu momory pe3osonun J0Ka3aTh CASYIONIRe JIOTHIeCKUEe BhIBOJIBI:.
O<H33P—)Q, PVR = Q\/R,
o<Hyy P—>Q, PR = Q&R.

o < Hss JlokazaTs o nporusHoro: V, (n e N & Even(n?) — Even(n)).

o) HapI/ICOBaTb 00I1aCTH UCTUHHOCTHU NpeJnKaTOB Ha IMPEAMETHOM MHOXKECTBE
" 3alliCaThb COOTBETCTBYIOIIHNE (bOpMYJIBII

o <Hjs : He Bce nTuip! geraior.

o <Hjz7 : Eciu ecTb unTatomue u ecjau KaxKIblii YUTAIONIUN YMEH 1 JI000i
KTO YnTaeT — OJIOHIMHKA, TO CYIIECTBYIOT yYMHBIE OJIOHIMHKHN.

o JlokazaTh TOXECTBA:
o<Hss: V., (A, = B) = 3, A, = B,
o <Hsy: V., (B— A,) = B—V,A,,
o<Hy: 3, (A, = B) = V., A, = B,
o<Hy: 3, (B—A,) = B— 3, A,,
o<Hy: 3, (A, = B,) = V., A, — 3, B,

o Jlokazarh, 9T0O 3TU (POPMYJIbI SIBJISTFOTCSI TABTOJOTUSIMMU:
o <Hy3: V., P(x) — 3, P(x),
o <Hy: (Vo A, =V, By) — 3, (A, — By),
o <Hy: (3,4, = 3,B,) = 3, (A, — B,),
o <Hye: (I Ar = Vo By) = Vo (A = By),
o <Hyr: (Vo A, VV.B,) — V. (A, V B,).
o <Hu: Vo (A, = By) — (VoA — V. By),

o (<Hyg) Hamuimire akcnombl v mpaBuJIa JIJisi HCIUCJIEHNST, TIOPOXKJIAIOIIErO
maJuHIpoMBbl (cTp. 47) ¢ andasurom X = {a, b, c}
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BBenenune B joruky

e Hy Yucao nodmmooicecme mmooicecmsa ¢ n anemenmamu (crp. 12,17)
Ecaum B MHOXKECTBE 1 3JIEMEHTOB, TO KarXKJ0€ ero MOJIMHOXKECTBO MOXKHO 3a-
KOJIUPOBATDH N-3HAYHBIM JIBOUTHBIM YUCJIOM, TJie 1 — COOTBETCTBYET HAJIUIHUIO
ssiementa, a 0 — ero orcyrcrsuto. Hampumep, kon s X = {a,b, ¢} pasen
111, gt {a, ¢} — 101, a mycroe muoxkectBo {} — 310 000. B n-3ua1dxoM j1Bo-
WIHOM YKCJIe Ha MepBOM Mecre MoxKeT cTosiTh () win 1 (JBe BO3SMOKHOCTH).
s xaoicdoti n3 9TUX BO3IMOXKHOCTEH, HA BTOPOM MECTE CHOBA MOXKET CTO-
arb 0w 1 (310 yxke 4 Bo3MOXKHOCTH). AHAIOTMYHO TOJSyvdaercs 2" st
BApPUAHTOB JIJIA TTOCJIEIOBATEILHOCTH, COCTOAIICA N3 N HYJIel U eUHUIL.

e H, AUB)NC=(ANC)U(BNCEC) (crp.13)
st 3-x muoxkects A, B, € cymecrByer 8 BosaMoxKHOCTE#H: 115t @ € A nmeem:
a¢dBuadCummace BuagC umaec BuacC,...I9TH BOZMOK-
HOCTH yI0OHO IEePEeuncIsTh Ha JuarpaMmax Jiiaepa-Benna, mapucosas Tpu

nepecekammnxcst Kpyra. Ha camowm jiesie 9o JIMIh HArIsSTIHOe n300paskeHune
dopMmasbHOrO Mepedbopa BO3MOXKHOCTEN!.

(AUB)N

e H; AN(B-C)=(ANB)—(ANC) (crp.13)

e H, Tusmonroeus AV —A (crp.18)

A v = A A v = A A v = A
O O O I O O 1 1 O
1 1 1 O 1 1 1 O 1

Pesynbrupyroriue 3Ha4eHus TOJIEPKHYTEI U CTOST MOJT JU3bIOHKIKEH V7,
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e H; A—» B = -AV B (crp.20)
A —- B = - A V B
O 1 O1 1 0 1 O
O 1 1 1 1 O 1 1
1 ©O O1 O1 O O
1 1 1. 1 O 1 1 1

e Hy Fcau P = Q, mo P — @Q — masmonozus (ctp. 21)
Nmvmukanuss P — () Oyger TaBTOJIOTHEH, eC/Ii Mbl NCKJIIOYUM €MHCTBEH-
HYIO BO3MOXKHOCTHL €6 JjioxKHOcTH, Koryia: P = 1 u (Q = O. Oxnako, 1o
OMPEJIEJICHUIO JIOTUIECKOTO BhIBOJIAa P = () 9T0ro u He MoXKeTr ObITh (BCerya,
KOTJIa P MCTUHHO, JIOJMKHO OBITH UCTHHHO ¥ ().

e H; Tusmonoeusn: P& (P — Q) — Q (crp.21)
JlokaxkeMm 3TO ABYMs CIIOCODAMM: IIPU MOMOIIK OYJIEeBOi aaredphbl 1 METO0M

onpoBepxKeHus. B nmepBom crocobe mojcTaBiIsieM onpeeeHe UMILTHKAITH
P — @ : =PV @ wn npmkumaem orpunanne K dopvynam P u () npn
OMOIIM 3aKOHOB Jie-Moprana:

(P& (-PVQ)VQ = —-PV(P&-Q)VQ.

Terepb BOCTOIBL3YyEMCsT TUCTPUOYTHBHOCTHIO P ¢ KPYIJIbIMA CKOOKaMW 1
OTOPOCHUM TOXKIECTBEHHO MCTHHHYIO hopmyny =PV P =1 (rak 1 & P = P).
AHATOrUYIHBI U HAaJbHEHTIINE BHITHCICHHUST:

= (=PVP)&(-PV-Q)VQ = (-PV-Q)VQ = —-PV1l = 1.

B memode onposepotcenua Mbl IbITaeMCsI ¢aeaaTh GoOpMyay JoxKHON. Ecin
9TO HE TOJIYyYaeTCsl, 3HAYNT OHa TaBTosiorns. OuHajibHas onepaius B (Hop-
MyJie — 9T0 Bropas uMmrnKaimst. [lognuceiBaeM moj Heit O (MogaépKHyTO).
Mnnukanys JIoXKHa, TOJIbKO Jid 1T — O:

P & (P — Q) —
1 O

IIpomonkaem paccyxaernsi. KOHbIOHKIMsT OyIeT MCTUHHON, €CJIM UCTUHHDI

0.
O

oba eé apryMmeHnTa — MOJINChIBAEM MO HUMK 1 :

P & (P — Q) — Q.
1 1 1 O O
Hawm yxe uszBecro, uro P =1 u () = . Ho B nocjiegieit iMIINKAIIAT 9TO

HEBO3MOXKHO, T.K. OHa, paBHa 1. MbI IPHUIILIN K IPOTHBOPEUHIO, CJIEIOBATEb-
HO POpPMYJIa HE MOXKET OBITH JIOYKHOIA.




262 H: IITOMOIIIb

e Hy He masmonozua: AV B — A (ctp.21)
[Tpumep: (OV 1) — O ?10 1 — O, 9ro pasHo Q.

e Hy Tusmonoeusn: (PV S)& (-PV Q) — SVQ (crp.22)
—((PVS)&(=PVQ)VSVQ = (-P&-S)V(P&-Q)VSVQ.
[IpumenuM auCTpUOYTUBHOCTD 1-TO WjeHa ¢ 3-M U 2-T0 ¢ 4-M:

=((-PVS)&(=SVI)V((PVQR)&(-QV Q) =-PVSVPVQ=1.

e H,y Konmpnpumep dazn 3, , (Ax & By) — 3, (Ax &Bx) (crp.31)
[Tycts X cocront u3 ayx anementoB u A1 = O, Ay = 1, By = 1, By =
O. Cnencreue 3, (A, & B,) = (A1& By) V (A2 & By) n03kHO, a TOCHLIKA,
3y (Az & By) — ucrunna (npu Ay & By), 1e. 1 — O = O.

JlokazbiBaeM OT MMPOTUBHOTO, B35IB OTPHUIAHIE (POPMYJIbI:
—|(—E|$,y (Ax & By) vV, Ax) = E|x7y (Aw & By) &V, A,
[Ipumenum it 3 IpaBUiIO PACIIMPEHKS U BBOJS JIBE KOHCTAHTLI, UMEEM:

54 Aa, By, —IAx, = Aa, By, —IAa, < 0.

e Hiy 3,V, A(z,y) — V.3, A(z,y). (cTp.31)

Jloka3bIBaeM OT MPOTUBHOIO, B3sIB OTPUIIAHUE (POPMYIIB:
—I(—Ey VoApy V V3, Al.,y) & Ve Ay & 3V, A,

BBojist 1151 cy1ecTBoBaHM KOHCTAHTHI @, b, ONycKasi KBAHTOPHI BCEOOIITHOCTH
u pazbuBast Ha jBe dhopmyiisl (P& Q < P, @), nmeewm:

< Ax,ba _'Aa,y = Aa,ba _'Aa,b < O,

rJe B OJJHOCTOPOHHEM BBIBOJIE CJIeJIaHbl mojicTaHoBKY {x/a, y/b}.

e Hy3 Cuanozusm Darapti (crp. 33)
[TokakeMm CIIpaBeINBOCTD BBIBOJIA:

3, P(x), V.[P(z)— Q(x)], V.[P(x)— S(x)] = 3,[Q(x)&S(x)].

BBojist j171s1 IEpBOi MOCHIIKK CYIECTBYOILYI0 KOHCTAHTY @ W OITyCKasi KBaH-
Tope! BeeoOmmoctn (V, A(z) = A(x)), nmeem:

P(a), =P(x)vQ(x), ~P(y)VS(y) = Pla), ~P(a)VQ(a), =P(a)VS(a),

rie no npasuty P(x) = P(a) s apryMeHTOB BTOPOil W Tpereil moChlIKN
TOJCTABJIEHA KOHCTAHTA, @. Terneph 0 Pe30JIIOIUK TepBast MOCHLIKA, CO BTOPOi
naét Q(a), a ¢ tpereit — S(a). OKOHIATETBHO:

Qa), S(a) & Qla)&S(a) < F.[Q(x)& S(x)].
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e Hy, Henpomusopeuwusocmo arcuom zeomempuu (Aq) u (Ag) (crp. 42)
Tak kak npsimas ogra (P = {a,b}, L = {~}), B akcuome (A1) MOXKHO OITy-
CTUTH KBAHTOD CYIECTBOBAHUSI, OJIOXKHUB MIEPEMEHHYIO (v PABHYIO KOHCTAHTE
Y, 9TO JTaeT Vz,y (:I: ey & ye 'y). PacnuieM KBaHTOPBI BCEOOIITHOCTH:

(aey & aey)&aey &bey)&bey & aey)&bey & ben).

DTO BbIpasKeHUe NCTUHHO 110 3aJaHHBIM 3HAUYCHUSAM IpeaukaTa ¢ € «. AHa-
JIOTHYHO JIJTsT AaKCHOMBI (Ag).

e Hy; Hcuucaenue narundpomos (crp.47)
AKCHOMBI SIBIISTIOTCST TTAJMHIpoMaMit. [IpaBuiia cOXpaHsiioT CBOHCTBA CJIOBA
OBITH TATUHIPOMOM. [109TOMY BCe BBIBOAMMBIE B HCUUCICHUM CJIOBA — Ia-
JIMHIPOMBL.

Ecnu 661 He 6bu10 akcwom (Ag) n (Ay), TO TEHTpaJbHAS TACTH MAJNH-
JIpOMa, Bcerja cojeprkaJja Obl HedéTHoe uncjao OyKB. Biarogapst M MOXKHO
BBIBOJUTH CJI0Ba, abba, baaaab n T.11.

e His Iapuorc naxodumes ¢ Amepure (crp.48)
McTuHHOCTh BhICKA3bIBaAHWs 3aBUCUT OT ONpeJe/eHnsl BXOAAIINX B Hero 1o-
HATUMA.

o Eciu Tlaprxk — crosmmiia @paniuu, To 3TO yTBEp)KJeHUEe JIOKHO. Jis
AMEPUKAHCKOTO ropoja, pacrosoxenuoro B mrare Texac (CIIA), sro BbI-
CKa3bIBaHUE UCTUHHO.

ol +1=10 B gecarnanoii cucreme JOXKHO, a B JBOMTHON — MCTUHHO.

e H,; Budesenue snemenmapnux svickasveanud (crp.48)
o Ecim (xQy) — ozmaqaer “x mobut y”, To ~(OnaOxomek) & (Ornalcobax).
o (On Boimmt Buckn)— (OH TbHBII).

o (R&—H)V (-R& H), viae R: “Oynyr B pecropane”’, H: “Oyjuyr jpoma’.

e His Bnauenus mpéx svickasvwsanut A, B,C (ctp. 48)

OO0, O0O1, O10, O11, 100, 101, 110, 111,

rie, Hanpumep, Kombunamus O 11 obosmagaer A = O, B = 1, C = 1.
Ecau B dopmyny BXOAUT 8 pasJnIHBIX BLICKA3BIBAHMN, TO TOTPEOYETCs yiKe
nepebparh 256 = 28 kombGuHAIMiL.

e Hyy Crobru 6 dopmyaaz (crp.48)
(AV(B&C)) = (DV=4), ((V.A)&~(V,B,)) — C.
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e Hy Jlepesva dopmya (crp. 48)

e Hy Tubauywr ucmunnocmu (crp. 48)

(—|A\/B)—>C
1 O 1 O O O
A — (A VvV B) I O 1 O 1 1
O 1 O O O 1 O 1 1 O O
O 1 O 1 1, 1 ©O 1 1 1 1
1 1 1 1 O O 1 O O 1 O
1 1 1 1 1 O 1 O O 1 1
O 1 1 1 O O
O 1 1 1 1 1

e Hyy Tusmonoeua: (AV B)& A=AV (A& B) (crp.48)
(AVB)&A & (A&A)V(A&B) < AV (A&B).

e Hys Tusmonozua: (A — B)V (B — A) (crp.48)
(AVB)V(BVA) & (AVAV(BVB) & 1Vl < 1.

e Hyy Tusmonoeun: A — (B — (A& B)) (crp.48)
AV(BV(A&B)) & (AVBVA)& (AVBVB) & (BV1)&(AVl) < 1.

eHy; ( A—-B)— (A— (B—C)) = (A—=C)) (crp.48)
=(AVB)V (~(AV (BVC))V(AVC(C)) & (A& B)V(A&B&C)VAVC
& (AVAVCO)& (BVAVCO)V (A& B&C) & BVAVCV (A& B&O)
< (BVAVCVA)&(BVAVCVB)&(BVAVCVC) & 1&1& 1.

e Hys Tusmonozua: A — (B — A) (memod onposeporcerus) (ctp. 48)

A — (B —- A
10 ? O 1
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e Hy; Tusmonoeun: (A — (B —C)) - ((A— B) - (A—(C))

[TocretoBaTeTbHOCTL pacCyXAEHWH MPUBEIeHa B CTPOKax 1o, (POPMYIIOit:

(A= B —=>0C))—=>(A—=DB) = A=0))
1 O O
1 O 1 O O
1 O 1 O 1 O O
1 1 O O 1 1 O 1 O O
1 1 O O I 1 1 O 1 O O
1 1. 1 7?7 O O I 1 1 O 1 O O
e Hys Tasmonoeua: (A — B) — (B — A) (onposeporcenuem) (ctp. 48)
(A—- B )— (B — A)
1 O O
1 O 1 O O
1 107 ©O 10 O

e Hyy KHD ghopmyan (A V B) — (A& B) (ctp. 48)

(AV B)& (AV B).

e Hyy KHD ghopmyave =(A= B)& A (ctp. 48)

(A&B) v (B&A)| & A < A&B.

e Hs [lImpux Illepgepa A|B = —(A& B) (crp. 48)
A = A|A, AV B = (AlA)|(B|B), A&B = (A|B)|(A|B).

e H3, Cmpeara ITupca A1 B =—(AV B) (crp. 48)

~A=A1A A&B=(A1tA) 1 (B1B), AVB=(A1B)1(A1B).

.H33P—>Q, P\/R = Q\/R(CTp49>

-PVvQ@, PVR = (@QVR.

eH;, P—(Q, PR = Q&R (crp.49)

-PvQ@, P&R & -PVvQ@, P, R = @, R = Q&R.
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e H3; Even(n?) — Even(n) (crp.49)

Or obparuoro. [Iycrs n? uérHo, a n — Heuérno. Torya cymecTsyer Takoe k,

uro n = 2k + 1, u caepoarensuo n? = (2k + 1) = 2(2k? + 2k) + 1. Takuwm

2

obpa3oM n” — HeuéTHO. [Ipuim K npoTuBOPEIHIO.

e Hs He sce nmuyw aematom (crp. 49)
[Iycts B(x) : “x asagerca nruneit”, F(x) : “x ymeer merars’. Torma “ne

7 — e

00O T, ecM TMTUIA, TO JIETAET CYIIECTBYET X, KOTOPbI TITUIA U He

Jgeraer’ .
B F
V. (B, = F,) & 3.(B:;&—F,).

e Hs; Baondunxu u wnuorcku (ctp. 49)
[Iycrs B(x) : “x — 6uonanaka”, R(x) : “a ymeer anrtars’, W (x) : “o — ymen”.

B
W ) 3, Ry &V, ((Ry = Wo) & (R, = By)) — 3 (B.&W,).

e Hyx V., (Ax — B) = 4, Ax — B (CTp. 49)

ITocme IIOACTaHOBKH OIIpeJejieHud UMIIJINKaIluK, MKCIIOJIb3YEM IIPpaBHUJIO PacC-

IUPEHNsT JIeHCTBIST KBAHTOPA B OOPATHYIO CTOPOHY (CyKaeM jeiicTBue) u
3aTeM MTPOHOCUM OTpUIlaHNe depe3 KBAHTOP:

V. (A, - B) & V,(-mA,vB) & (V,-A,)VB < =(3,4,)VB.

e HyV,(B— A,) = B—V, A, (crp.49)
V.(B—A,) & VY.(-BVA,) & —-BV(A,) & B-—V,A,.

e H, = (Ax — B) =V, Ax — B (CTp.49)
4, (A4, —+B) & 3,(-A,VB) & (3,0A4,)VB & =(V,A,)VB.

e Hy d, (B — Ax) = B— 4, Az (CTp.49)
3, (B—A,) & 3, (-BVA,) & -BV(3,A) & B-—3,A,.

e Hy E|$ (Ax — Bx) = \le Ax — Elx B, (CTp. 49)
Ucnonbayem npasuyio o0bejinHennst 3 ¢ pPoJICTBEHHO# orepalineiil V u paciim-
peHusi B 00PaTHYIO CTOPOHY:

3, (A VB,) & 3,y (AVBy) & (3, AV (3, By) & ~(V, A)V (3, By).
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e Hy3V, P(x) — 3, P(x) (crp.49)
[Tepenmvernyem CBA3AHHYIO MEPEMEHHYIO B CJICICTBIN UMIIHKAIK Ha Y. O00-
3HaunM i1 Kparkoctn P, = P(x). Beipaszum nmmnkammio X — Y depes
mm3bIoHKTHIO X V'Y # mpoHecéM OTpUIaHue -1 depe3 KBAHTOD:

-(V.P,) V3, Py & (J,-P)V(F P) & Fy(P.VP) & 3.(PV P,
rJIe B KOHIE YUTEHbI MPaBUIa pacimpenus u oobeaunenust (crp. 26). o 3a-
xony PV P =1 (crp.19), sta dbopmysa nerunma.

e Hy (V. A, — V., B,) — 3, (A — B,) (ctp. 49)
Taxk kak, ecsiu P = (), To P — () — TaBTojorus, BbIBeJeM B (opMyJIe

CJIEJICTBYE W3 TTOCHUIKKA UMIUIHKAINK. [lepenMeHoBbIBaeM BTOPYIO HEMYIO TTe-
PEMEHHYIO B ¥, 3aTeM TPOHOCHM OTpHUIlaHue. B 0JJHOCTOPOHHEM CJieI0BAaHNH
yauTeiBaeM mpasuio YV, P, = 3, P, (ctp. 28) n npasmio (Hss):

-V, A,V VyBy & 4,-ALY VyBy = E|$—|A$\/E|yBy =" (—|A$\/B$).

e Hys (3, Ay — 3, B:) — 3. (Ar — By) (ctp. 49)
-3,A4,v3B, & V,-A,Vv3B, = 3,-A, V3B, & I,(—A.V B,).

e Hyj (3, A, = V. By) — V. (Ay — By) (cp. 49)
-3, A4, VvV, B, & V,-A, VV,B, = V,(-A,V By).

e Hyy (V. A, VV.B,) — V,(A; V B;) (crp.49)
VoA, VVe B, & V., (A, V By = V.(A,V B,).

e Hyi V, (A, — B,) — (V. A, — V. B,) (crp.49)
-V, (A:VB;) V -V, A, VV.B, & 3,(4,&B,) Vv 3,4, vV V.B,

& 3, (A &B,) vV A) VV.B, & 3,(A,VB,) V V.B,
s 3,A,VV.B, VV.B, & 3J,A.V1I & 1.
)

e Hyy Harundpomvr ¢ mpems byxsamu (crp.49
Akcunomnr: a, aa, b, bb, ¢, cc.
IIpapuna: W = aWa, W F bWb, W = cWe.




