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3 JIOT'MKA ITPEINMKATOB

3.1 Bynessl pyHKIUM

SadurcupyeM HEKOTOPOE IBYXIJIEMEHTHOE MHOXKECTBO. DJIEMEHTHI 3TOr0
MHOYXKEeCTBa O0BIYHO Obo3Hadaiorcst depe3 0, 1 wam gepe3 JI0Kb, UCTUHA.
IIpumem kommpomuccHbIit BapuanT, ncnoab3ysi 0 u 1, Ho Ha3biBas () 10KbIO,
a 1 — ucrunoit.

Buickasosanus — 3TO mEpeMeHHbIe, TPUHUMAIONINE 3HAYEHUS U3 ITOTO
nByxaseMeHTHOro Muoxkecrsa {0, 1}. Mbl Oyzem BbicKa3biBaHus 0603HAYATE
3arJIaBHBIMU JTATHHCKUMY OYKBAMU WM 3arIaBHBIMU JTATHHCKUMEU OyKBaMu
C MHJIEKCAMU.

Muoxkecrso {0,1,...} — 310 MHOXKECTBO HATYPAJIbHBIX YUCEJL.

Jlnst marypasbHbix i Oysem paccmarpusarh muoxkectsa {0, 1} Beesos-
MO>KHBIX HOCJ’Ie,HOBaTeIH)HOCTeI‘/JI JAJINHBI i, COCTaBJIEHHBIX U3 Hyﬂef/'l n eagu-
uurl. Ilocmemosarensuocts miuabl 0 9TO MycTas MOC/IEIOBATEIBHOCTb.
Ecnu 7y ...m;  39TO mocieaoBaTeIbHOCTD JJIMHBI 4, TO 1 ... ;0 ump ... ;1
MPEICTABIASIOT cOOO0 mocae0BaTENbHOCTH AMUHGBI 4 + 1. B gacTrHOCTH, nMe-
ercst BCero Jse nocsegosaresnoctu gaunnl 1: "1 u '0'. Umeercsa 4 nocie-
JOBATEJILHOCTH JJIMHBI 2, 8 nocjenoBareabHocTed avabl 3. Boobie, st
HATYDPAJIBHOrO 4 uMeercd 2° mocnenoBaTeabHOCTE IuHbI 4. [lepedncin,
HApUMeEp, BCe mocaeaoBareabuocTu aauubt 3: 0007, ’010°, '100°, '110°, °001’,
0117, 1017, '111°.

Orobpaskenne u3 {0, 1} 5 {0, 1} naswisaercs 6ymesoit bynxiuei ot i ap-
rymenToB. Takoe oroOpakenne u3 BhiCKa3biBaumit X1, ..., X; cTpouT HOBOE
BoeickazbiBanue X . [Ipu 3agannanix 3navennsx Xy, ..., X; 3uagenune X ompe-
JIeJISIeTCS OJTHO3HAYHO, HO, BOOOIIIE TOBOPsI, 3ABUCUT OT 33JAHHBIX 3HAYCHUI
D T, €3

Jlnsg HeKOTOpPBIX OyneBbiX (DYHKIMI BBOAAT CIENUATbHBIE 0003HAYEHUST
n nasBauusi. Oyuknust ogHOro aprymenta X, pasuas 1, ecan X pasen 0, u
pagHas 0, ecan X paser 1, Ha3pIBAETCH OTPUILAHUEM 1 OOBIYHO 0003HAYAETCS
gepes —X.

Paccmorprm Takke HECKOIBKO OyseBbix (pyHKIMIT OT JABYX apryMeHTOR,
coOpaHHBIX B TAOIHILY:
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Oyukuuu &, V, = HA3BIBAIOTCs, COOTBETCTBEHHO, KOH'bIOHKIUEH, JIU3b-
oHKIMeR n ummmkanmei. OHuM 1 oTpunaHue HA3BIBAIOTCS MHOTIA TaKKe
[IPOTO3UIIMOHATBHBIMA CBI3KAMMU.

Nwmes obo3HaYeHNS /17151 HECKOTBKUX KOHKDPETHBIX Oy/IeBbIX (DYHKINN U
JIJIsi BBICKA3bIBAHWUH, MOYKHO CTPOWUTH ODO3HAYEHUsI W IJisi DOJIee CJIOMKHBIX
Oynesbix (byHkuuii. ru 0003HaUeHUs Ha3biBatoTCst popmysiamu. [lonsitue
(POpMYIBI 3aBUCUT OT TOTO, KAKOH HAOOp MepBOHAYAIBHBIX OYIE€BBIX (DYHK-
nuit paccmarpuBaercs. Mbl paccMOTpuM Ciiy4aii, KOTJAa PacCMaTPUBAETCS
nwabop {—, &,V,—}.

Onpegnesienne 3.1.1 (popmMystbl JIOTMKY BBICKa3bIBAHUM ).

a). Kaoicdoe evickasvisanue  Gopmyaia 102Ukl 6bLCKA3bLE6AHUT.

6). Ecau ® u U — dopmyav aozuku svickazveanut, mo (P&W¥), (dV ),
(P — ¥), =® — mooice Popmysvs A02UKY BbLCKASBIEAHUT.

6). Kaocdas eeuyp aeasemcs Gopmyroli A02uKy 6bicka3n6aHul, mMosbko
ECAU IO MONCHO JOKA3AMb, UCTOAL3YA ) U 0).

Hanpuwmep, —() ne sisastercst popmysioit jiornkm BeickaspiBanmii. eii-
CTBUTEJIHHO, 3TO BLIPDAYKEHUE HE fBJISETCs BbICKA3bIBAHUEM (T.€. 3arJIaBHOM
JIATUHCKOM ByKBOI, BO3MOXKHO, ¢ uHAeKkcamu). Eciiu oHO mosrydanoch 6b1 o
nyskry 6), 10 () 66110 OB POpMYIOit, & 3TO HEBOZMOXKHO (dopmyna aubo
COIEPKUT OJIMH U3 3HAKOB &, V, —, =1, inbo siBasiercst Bhickasbisanuem). C
apyroit croponsr, Beipakenuss (X VYY), (X VY) —» =X) ssasworca dop-
MyJiaM# JIOTUKA BBICKA3bIBAHUMN.

Kaxnas ¢popmyna TOTUKH BICKA3BIBAHUIN COMEPYKUT BXOKICHUST BBICKA-
3bIBAHUMN.

Onpenesnenne 3.1.2 (BxoXk/eHnsl BhICKa3bIBaHUs B (popmMyJry).

a). Ecau ® ecmv X, mo X exodum ¢ ®. Ecau ® ecmov evickasvsarue,
omauunoe om X, mo X wue exodum ¢ P.

6). Ecau ® ecmo (PVO), (P&O), (¥ — 0), mo X sxodum e & mozda
u moavko mozda, kozda X exodum 6 ¥V uau kozda X erodum 6 ©.

6). Ecau ® ecmo =¥, mo X exodum ¢ ® mozda u moavko mozda, xozda
X exodum 6 V.

Ounpegesienne 3.1.3 (bynkumnonanbHoM ciaoxHocTu GoOpmylibl).

a). Ecau ® ecmov swuickasvieanue, mo GyHKUUORAAbHAA CA0HCHOCTL P
pasna 0.

6). Qynryuonasvras caooicnocms (&), (¢ v ¥), (& — P) ecmo
ki4+ko+1, 20e ky  Pyuxyuonasvran cioocrocms ®, a ky  amo dymk-
YUOHAABHAA CA0CHOCTD U,
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8). QynKYUOHAALHAA cA0dCHOCME =P — 9mo k+ 1, 2de k — amo dymrx-
YUOHAALHAA CAOHCHOCTD D

Takum obOpa3om, PyHKIHUOHATBHASA CA0KHOCTH (POPMYIBI  3TO UHUCIIO
BXOK/JICHHl B Hee IPOTNO3UITHOHATBHBIX ¢BsA30K. Hanpuwmep, ((XVY) — =X)
COJIEPKUT BhICKa3biBauusA X u Y u umeer (pyHKIIMOHATBHYIO CIOKHOCTD 3.

Ecnu dopmyna ® comepKut BhICKa3bIBaHUA X1, ..., X, U HE COMEPIKAT
JIPYTUX BBICKA3BIBAHUN, TO OHA Ompejesser OyneBy (DyHKIUIO OT 71 apry-
MeHTOB ciaenyomuM obpazom. [Tpumaaum Xq,..., X, 3HaYeHus €7 ,...,€,,
KarKJ10€ n3 KOTOPHIX €CcTh Jin0o 0, b0 1, M BHIYUCNM TPU ITUX 3HAYECHUSX

aprymenToB 3uadenne popmysant U.

Onpegnesienne 3.1.4 (3HadeHus: popmyss).

a). Ecau ® ecmov X;, mo snavenue ® ecmve; (i =1,...,n).

6). Ecau ® ecmov =¥ u snavenue ¥ ecms €, mo snavenue ® ecmov —e
(npu smom -0 = 1, =1 = 0).

6). Ecau ® ecmv (V&O), (PV O) usu (¥ — 0), snavenue ¥ ecmov € u
anavenue © ecmv T, O 3HAMEHUE, COOMBEMCINBERHO, ecmb e&T, €V T Uil
€—T.

Hanpuwmep, eciu X pasen 1, a Y pasen 0, To 3nauenue (X VY) — —X)
pagsuo 0.

Ilepebupasi BceBO3MOXKHBIE 3HAYEHUS X1,..., X, U IPUNUCHIBAS KaxK-
JIOMy TAKOMY HA0OpY 3HAYEHWH COOTBETCTBYIOMIEE 3HAYEHUE (POPMYJIBI, TTO-
JIy9UM TaK HA3bIBAEMYIO TaO/IUIly MCTUHHOCTH /It ITOH (DOPMYJIBI.

Hanpuwmep, mug (X VY) = —X) umeeMm cieayionlyo Tabjiuiy UCTHH-
HOCTH:

Murepecno, aro kaxkaast OyaeBa QyHKIINs OMPEIEIIeTCss HEKOTOPOH hop-
MYJIOW.

Teopema 3.1 (cBsa3e OGynaeBbix yuknmii u dopmys). Hycms i —
yenoe noaoscumenvroe wucao. Kaocdas bysesa pynkyusa om i apzymenmos
onpedeasemcesa HeKomopol Gopmysoti, codeporcaw,eti 6bicka3vearus X1, . . .
X, u ne codeporcawseti dpyeux 6bLCKA3BIBAHUT.

3
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Zloxaszameavcmeo. Nuaykumeit mo i.

Bazuc. Ilpu ¢ = 1 umeercst Bcero 4 Hysnesbl GyHKIMU OT § APIyMEHTOR:
f1 rakag, 9ro fi(x) = x aug mobbix 3Hadenuil x, fo Takad, 910 fo(x) = —w
I J0OBbIX 3HavYenuii x, f3 takas, yro fi(x) = 0 mug no0bix 3HAYEHUH T,
fa makag, aro fy(z) = 1 ana n06bix 3HaUeHUil x. DTU QYHKIUU COOTBET-
CTBEHHO OMPEIENIAIOTCS (hopMyIaMu:

X; =X; (X&X); (X Vv =X).

Muayknmnonnsiii mar. Ilycts Teopema pokazana mist OysieBbix pyHKIwmi
or i aprymenToB. Paccmorpum dyukuuio f or i + 1 aprymenra. Ilpu kax-
oM (DUKCHPOBAHHOM 3HAYEHUH € TIOCTEIHEr0 ApryMeHTa u3 310l hyHKIun
mosygaeTcss GYHKIUS OT 4 apryMeHTOB, KOTOPYIO MbI 0003Ha1UaeM depe3 f..

IIycts f. ompenensiercs popmymnoit ®., comepxameit Xy, ..., X; u He comep-
xKareit npyrux Beickadbianuit. Tormga dopmyna
(Po&—Xit1) V (91&X,11)) (6)

ompeenser f.
JleiicTBUTENIEHO, HA HADOPE €7 . ..€;€;41 TPH €;41 = 0 3HAaYeHue f paBHO

3nauennto fo wa wabope (€1,..., €) U, MO ONPEJNEJEHUIO, DABHO 3HAYEHUIO
by npu Xy =€1,..., X; = ¢;,. 3nauenne xe Gopmynnr (6) npu X1 = €1,...,
X; = €;, X;+1 = 0 coBnagaer co 3nadenuem P.

Paccyxnenune npu €;11 = 1 aHAIOTUYHO. [ |

Oupegesienune 3.1.5 (taBrosiorum). Popmyaa, NPUHUMAIOUGE 3HAYE-
Hue 1 npu 41006LT 3HAYEHUAT BTOJAUUT 68 HEe BbLCKA3bIEAHUT, HA3bLEAETNCA
MONCIECMBEHHO UCTNUHHOT UAYU MABMOA02UET.

CupammBaercsi, KakuM 00pa3om ONucaTh BCE TABTOJIOTMH.

3.2 PopMyImpoOBKa MCYNCJIEHUS BBICKA3bIBAHUIA

Nrak, b1 paccmorpenn andasur, cogeprkammii 3naku &, V, —, =, CKOOKn
¥ 3HAKW JIJIsT BhICKa3bIBaHM. HEKOTOPHIE MOCIeI0BATETHHOCTH 3JIEMEHTOB
sToro andasurta Mbl Ha3Baau Gopmynamu. Popmynam MbI TPUIATA HEKOTO-
PBIit cMBICT: (POPMYJIBI OmpeaensaoT Oynesbl pyuknnn. Hamreit 6mkaiimei
3a/adeii OyaeT OnmucaHne MeXaHn3Ma, KOTOPBIN OPOXKIAET BCE TABTOJIOTHH.

st bosbImieit HaryIsiAHOCTH (DOPMYJINPOBOK, MBI Kpome Gpopmys Oymaem
paccMaTpuBaTh TAKIKE MOCAEI0BATEIHHOCTH (DOPMYJT M HA3BIBAEMbBIE CeKEeH-
yuamu Beipaxkenns Buga I F @, rae - — HOBBINI CUMBOI — cuMB04 cexBeH-
yuu, ' mociemoBaTEIbHOCTD, BOIMOXKHO mycTasi, ¢popmyin, a ¢ dbopwmy-
sa.
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T" HaswiBaercs JjieBoit yacTbio cekpenuyu [ F @, a & naswiBaercs npapoit
gacreio cekBeHyuu I' - ®. YV cexsennun - @ nesas wacrs nycra.

Bricka3biBanue BXOAUT B CEKBEHIINIO, €CJTU OHO BXOIUT B JIEBYIO WM MTPA-
BYIO 9acCTh 3TOl CeKBeHIMH. BhICKa3bIBaHWE BXOAUT B MOC/IEI0BATENBHOCTD
dopmyu1, eciin OHO BXOAUT B OJHY 13 (DOPMYJ 3TOH 1OCIIEM0BATEIHHOCTH.

Eciu dopwmyser onpenessan OysieBbl GyHKIINNA, TO CEKBEHIINA — 3TO 3a-
[ACU HEKOTOPBIX YTBEPKIAEHUI O OyIeBbIX PyHKIUIX.

Onpegnesnenne 3.2.1 (ucruaHoctu cekBenrun). Ckasicem, 4mo cexgen-
YUA UCTNUHHA, ECAU NPU NOODL ZHAUEHUAT 6TOOAUUT 68 HEE BVLCKAZBLEAHUT
U3 M020, YMO 6ce POPMYAbL, BTOOAULUE 8 AEBYI0 YACTD CEKGEHUUU, TOAYWU-
au snauenue 1 (cmanau ucmunnomu, Kax mo 6ydem zosopums), dopmyaa,
CMOAWGA 6 NPABOT YACTNU CEKBEHUUU, ModHce cmana ucmurHot. Cexeenyus
¢ nYcmotl Ae60T YACMBI0 UCTNUHHG, ECAU NPABAL YACTNL — MOHCIECTNEEHHO
UCTNUHHAA POPpMYAG. OCMALLHDIE CEKBERUUU HAZ06EM AONHCHOLMU.

Hanpumep, cekBenIus
(A-B)(B=>C)(C—>X)F (A= X)

HCTHHHA.

HeiictBurensHo, eciu A noxua, 10 (A — X) ucrunna. Eciu xe (A —
B), (B = C), (C — X) n A ucrusHbBI, TO HOCJIEA0BATEJILHO OJLYYaeM,
uro B, C toxe ucruunbl, 3na49ut, u X ucruuno, a roraa u (A — X) Toxe
HCTHHHA.

Hanporus, cekBeHIus
XvYy->X)tZ

noxkHua. Hampumep, mpu X =1, Y = 0, Z = 0 neBas JacTh ee paBHa 1, a
npaBas pasua (.
Jlerko, KOHE4YHO, 3aMETUThH, YTO UCTUHHOCTH CEKBEHIIMN

P Dy... P, D
pPaBHOCHJIBHA TOMY, 910 (OpMyJIa
(P = (P2 = (... (95— D)...)))

ABJIAETCA TABTOJIOIMEN.
Jlerko BuzeTh, 4To n0bas cekBennus Buga ® - ¢ rome ¢ dopwmya,
HUCTUHHA.
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Onpegnesnenne 3.2.2 (akcmomst). Cexsenyuu 6uda @ + &, 2de @ — dop-
MYAG, HA306EM GKCUOMIMU.

Onpenesnenne 3.2.3 (cxeMm INIaBHBIX OpaBui BeIBoAa). Caedyroujue
cxemovl 3a0ar0m NPasuLl 66€0eHUSs U YOAAEHUM:

| | Beedenue | Yoanenue |
N T-d TFU TF(d&¥) Tk (B&V)
TF (9&Y) Tro TFw
v r-a 'w r-@vv) Teér-r6 TYFO
TF@vy) TCF(@vY) Iro
R rorw TH@—oW) Tro
TF(@=0) T o

Bcero B 3r0it Tabnuie cobpano 8 cxem mpaBui BeBOma. MbI ux HymMepyem
0 CTPOYKAM, HAYWHAS ¢ TIepBOit cTpokn. Hampumep, cxembr

TF(d&T)
[-w

r-w
L'+ (v
nMeT HOMepa 3 U 5, COOTBETCTBEHHO.

O6o3HaueHne CXeMbl HAUMHALTCS ¢ 0003HaYeHus ee crpoku. Cxembl, CTO-
SLIME B [IEPBOM CTOJIOLE, UMEIOT JIONOJIHUTEIbHOE 0003HAYEHHE BB, & CXEMbI
U3 BTOPOro crosibna  ya. Mexay AByMsi 9acTAMH OOO3HAYUEHUS CTABUT-
csa geduc. Takum obpazom, cxema 7 mmeer obO3HAYEHHME —-BB, a cxema 6
— V-ya. 3amerum, 410 CXeMbl 2 U 3 UMEIOT OJHO M TO K€ 0DO3HAYEHUE.
O6o3naqvenns cxem 4 n 5 TOXKe COBIAIAIOT.

B s1ux cxemax 1—8 u B caenytommux 9—11, ') A — nocsegoBarejibHOCTH
(Bo3MOKHO, 1ycTbie) dbopmyr, a &, U, 0  dbopmybl.

Onpenesnenne 3.2.4 (cxeMbl 9 MpaBMJI BBIBOJA OT OIPOTUBHOIO).

r-¢+-v% TI'-®F -0
e
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Onpenesienne 3.2.5 (gomosiHuTEeNbHBIX cxeM 10 m 11).

ke
rvr-a

FrevAFO
FrveAFO

st cxembt 9 MBI uCmob3yem obo3Hadenune He wiau —, cxemy 10 Ha3bI-
BaeM yTOHYEHWEM M 0DO3HadaeM [epe3 yT, a cxemy 11 — mepecTtaHoBKO# u
obo3HagaeM Yepes mep.

Cxewmbr 2, 3, 4,5, 7,10, 11  omHOomoceLTo9HbIE cxeMbl; 1, 8, 9  nByx-
MOCBITIOYHBIE CXeMbl; & 6 TPEXMOCBLIOYHAS.

Onpenenenne 3.2.6 (npaBmia BeiBoma). Bubepem 6 xawecmee I', A
HEKOMOPbIE KOHKPEMHILE NOCACIOBAMEALHOCTY BOPMYA (B03MOHCHO, NY-
cmoe), a 6 xauecmee &, U, O — xouxpemmwe gopmyavi. ITocae maxozo
6blb0pa nodcmasum 6 cxremy 6uopannozo womepa emecmo I'; A, &, ¥ O
ux evlbpannbie snavenus. Iloaywum Puzypy, Had wepmoti Komopotd cmosam
00Ha, 06e, UAU MPU CEKEEHUUU (6 3ABUCUMOCTIU OM BLOPAHHOZ0 HOMEDG
cremot), a nod wepmoti — oona cexsenyus. Iloayuennyro Puzypy Hazosem
npasusom 6v160da. Crascem, wmMo cexeenyus, cmoauas nod vepmot, noy-
YAEMEA U3 CEKBERYUT, CTNOAUUT Had 4epmoil, No IMOMY NPAEULY 6bl80Ja.

Hanpumep, cekBenIus
(A—- B)F (A — B)
[OJLy 9aeTCst U3 CEKBEHIINN
(A-B) A+B

no caegyoniemy npasuiy BhiBoga. Hamo B cxeme 7 B kaduecrBe I B3siTh
(A — B) un B kauectse ¢ B3sirh A, a B kauecrse ¥ B3siTh B.

Onpenesnenne 3.2.7 (mokasarenbcrsa). JoKa3amesbcmeom Ha3veaem-
CA KOHEYHAA MOCAELA0BAMENDHOCTD CEKBEHYUT, KANCIAA U3 KOMOPHLT AUOO
ABAAEMCA AKCUOMOT, AUOO MOAYHAEMCS U3 NPedodyuwus cexeenyutl mot
orce NocAedo8aMEALHOCTNY N0 NPABUAY 6b1600a. J[0Ka3amerbcmeo AAiem-
ca dokasamenvemeom ceoeti nocaedueli cexsenyuy. CekeeHyus Hasveaemcs
00%a3Yemoti uau Meopemoti), ecalu ona umeem JoKa3amesbemaeo.

Bamerum, 9TO eciM K JOKA3aTeNbCTBY MPUIKCATH (CIpaBa WM CJIeBa)
JI0Ka3aTeabCTBO, TO CHOBA MOJIYYUM J0Ka3aTeIbCTBO.
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IIpumep 3.2.1 (mokasaresbCcTBA).

Muwi bydem npusodums dokasamensvbcmea smecme ¢ UL aHAAU30M. Ana-
AU3 JOKA3AMEABCMNBA COCMOUM 6 YKA3AHUU, N0 KAKOT Creme U U3 KAKUT
npedoldyuus cex8enyuli NoAYYera 0GHHAA CEKBEHYUA. Io YyKra3anue daem-
cA 8 ckobkax nocae kadcdol cexsenyuu. Crema ykasveaemcs c60um 000-
3Hauenuem, npeduidyulue CEKBEHUUU — CB0UMU HOMEPamU. Eeau cexsenyus
BKANYUAEMCA 6 JOKA3AMEABCNEO KAK AKCUOME, YKA3AHUE umeem 6ud: (axc).
Mui ne bydem 6 ananuse yra3neams, KAKuM 00pa3om JAHHOE NPABUNO BBLEO-
04 NOAYUEHO U3 YKA3AHHOU cTembl. J[Dyzumu cA08aMU, Mbl HE YKA3BLEAEM,
wmo evbupams 6 xavecmee ') A, & U 0O,

.AF A (axc)

B+ B (axc)

.ABF A (ym,1)
.BAF B (ym,2)

. AB}tF B (nep.4)

. ABF (A&B) (&-ss, 3, 5)

S GrA W~

Boiiee narssigabiii crocod n300paskeHus JOKA3ATEIbCTB — 3TO JIEPEBbs
JI0KA3aTeIbCTB. B KOpHe TaKoro Jgepesa HaXOAUTCA JOKa3yeMas CeKBEHIMS,
a CeKBEHIUSI, METAIIA BEPIIUHY, [IOJIyYaeTCs U3 CEKBEHIUM, METAIINX Helo-
CPeACTBEHHLIX IPEIKOB 3TOM BEPIIUHLI, II0 OJHOMY K3 IIPAaBUI BbIBOAA. Bu-
CAYUEe BEPIIUHBI TIPU 3TOM METATCA aKCUOMaMHU.

Oupenesienune 3.2.8 (HepeBa J0Ka3aTeJIbCTBA).

a). Queypa, cocmoawas u3 00HOT CEKBEHUUU, HA3BIBAEMCA 0EPEEOM.
Ima ceKeeHyUs HA3VBAEMCH KOPHEM 3MO020 Jepesa U SucAuel 8epuUHOl
amozo depesa. Buicoma smozo depesa pasha 0.

6). Ecau

T T2
Y

ABAAEMCA NPABULOM 6616000, D1 u Doy Jdepesna, KOPHAMU KOMOPLL A6-
AAOMCA CEKBEHYUY T, U Ty, Mo duzypa

v

Dy D,

HA3BLBAEMCA 0EPEBOM ¢ KOPHEM 7. Bucauwumu sepuiunamu 3mozo depesa 16-
asomes sucavue sepuwunst D1 u Dy u moavko onu. Buicoma amozo depesa
k+1, 20e k. naubosvwas us evicom depesves Dy u Do.

6). Ecau

i
Y
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ABAAEMCHA NPABUAOM 6bl600a, D1 — depe6o, KOpHEM KOMOPO20 ABAACTNCH

cexsenyuYy T, mo Puzypa
v

D,
HA3VBAEMCH 0EPEBOM C KOPHEM Y. Bucswumu sepuwuHnamu 3moz0 depesa
ABAAOMCA BUCHYUE 6ePWUHb, D1 U moavko onu. Buicoma 3mozo depesa
k+1, 2de K ewvicoma depesa D1 .

2). Ecau
Ty T2 T3

Y
ABAAEMCA Npasusom eéveoda, D1, Dy u D3 — depesvsa, KOpHAMU KOMOPHLT
ABAANCA CEKSEHYUUU T, To U T3, O Puypa

v
Dy Dy Ds3

HA3VBAEMCH 0EPEBOM C KOpHEM Y. Bucawumu sepuwunamu 3moz0 depesa
ABAANMCA sucavwue eeputums, D1, Do u D3 u moavko onu. Boicoma smozo
depesa k + 1, 2de k  naubosvwas u3 evicom depesves Dy, Dy u Ds.
0). Hexomopas eewyp A6AAeMCA 0EPEBOM TMOALKO 6 TOM CAYAE, ECAU
MO MONHCHO J0KA3AMDB, UCTIOAL3YA NYHKEMYL a)—2) onpedeaerus 3.2.8.
Jlepeso nasvieaemcs depesom JoKa3AMEABCMNEA, ECAU GCE €20 BUCAUUE
BEPULUHDL — AKCUOMDL.

OpHa v Ta Ke CeKBEHIIHsT MOYKET HECKOJIbKO Pa3 BCTPEYATHCH B JIEPEBE,
HapUMep, BXOAUTh B KAUeCTBE BEPIINHBI U €IIe TAe-TO.

Teopema 3.2 (kommosurius gepeBbeB). Ecau D — depeso ¢ koprem m,
a Dy noayuaemes us depesa D1 3amenotli sucaqet 6epuunv. T Ha 0epeso
D, mo Dy  depeso.

Zloxaszameavcmeo. Nuayknwmeii o Beicore mepesa Di. Ecim BbicoTa pasna
0, To Dy ects D. B obmem cirygae D1 nmeer oauea n3 BUIOB

! ! '

D D' D" D' D' D"

Jl1st onpeIesIEeHHOCTH, TyCTh PACCMaTPUBAaEMast BUCSYIAsT BEPITAHA, BXO-
mut B D'. 1lo MEOAYKIMOHHOMY IPEIIOIOKEHHAIO, eI ee B D' 3aMeHnTh Ha
D, ro nonyuum u3 D' nepeso D5. Ho Dy ecTb COOTBETCTBEHHO

' ! '

D_§7 l)l2 Y D/2 D DM

ITo ompenenenuto, Dy ecTh AepeBo. [ |
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Teopema 3.3 (kpurepuii qokazyemoctu cekBeHnmu). Ceksenyus mo-
200 U MOALKO M020a ABAAEMCA MEOPEMOT, K020G OHG ABAAEMCA KOPHEM
HEKOMOP020 depesa JoKA3aMENbCMNEA.

Jlokasamenvcmeo. 1lycTs cekBeHIUs dABsieTcsi Teopemoii. Torma mmeercs
JI0KA3aTeNbCTBO T . .. Mg, MOCTETHSIS CEKBEHITUS KOTOPOTO  3TO PACCMAT-
puBaemasi cekpennus. UHaykmuei mo s JOKaXKem, 9TO PacCMaTpPUBAEMAast
CEKBEHIINST STBJIAETCSA KOPHEM HEKOTOPOTO JIEPEBA JOKABATETHCTBA.

Ecmm s = 1, 10 74 ABNAETCA AKCHOMOI 1 KOPHEM JIEPEBA TOKA3ATETHCTBA.
Ecmm s ecTh akcmoma,To OHa SBISIETCS KOPHEM JepeBa J0Ka3aTe/lbCTBa
(saBastromerocs 3ot akcuomoit). Eciaun ke w5 mosryvaercst n3 npeapiynmx
CEeKBEHINIT PACCMATPUBAEMOTO JIOKA3ATEIHCTBA 110 MPABUJIY BBIBOIA, TO TH
NpebIIyIIAe CeKBEHIINH, M0 WHAYKITUOHHOMY TPEINOTOXKEHNTO, SIBIIIOTCS
KOPHAMHU HEKOTODPBIX JIEpEeBbeB J0KazaTenbcTBa. Purypa, HaJ 4epToil KO-
TOPOIt CTOUT Ty, & MOM UePTOU 3T JIePEeBbsA JOKA3ATETbCTBA, ABAETCS
JIEPEBOM JI0KA3aTEIhCTBA C KODHEM Trg.

IIycthb cekBeHIUA sIBASETCI KOPHEM HEKOTOPOTO J€PEBA TOKA3ATETHCTBA.
Unaykmueil mo BBICOTE 3TOTO AepeBa JOKaXKeM, 9TO 3Ta CEKBEHITUS ABSAETCS
TEOPEMOW.

Ecmm BbIcOTA 3TOTO JepeBa paBHa (, TO paccMaTpuBaeMasi CEKBEHITUS
ecTh akcmoma. Ecmm BbIcOTa 3TOrO IepeBa MOJOXKHUTETbHA, TO paCCMaTpPH-
BaeMasi CEKBEHIINS TOJIYIaeTCs O MPABUY BBIBOJA U3 CEKBEHINM, KaxKIas
N3 KOTOPHBIX ABJIAETCA KOPHEM JIepeBa JOKa3aTe/JIbCTBa MEHBINENR BHICOTHI.
HOSTOMy 3TN CEKBEHIIMN — TEOPEMBI, a paCCMATPpUBaAEMasd CEKBEHIUSA T10J1y-
JaeTcsd MO TMPaBUIy BBIBOJA M3 TeopeM. Eciam HammcaThb MOCaeq0BATETbHO
JI0KA3aTeTbCTBA 3TUX TEOPEM, & B 3aKII0OUEHNE pACCMATPUBAEMYIO CEKBEH-
A0, TO MOJIYYIUM JIOKA3aTeIhCTBO PACCMATPUBAEMON CEKBEHITUH. [ |

Cnencreue 3.4. Ecau cexsenyus A6AA€MCA KOPHEM 0EPE6A, 6CE GUCAUUE
BEPULUHDL KOMOP020  00KA3YEMDBLE CEKGEHUUU, O IMA CEKEEHUUS TONCE
doxasyema.

Zloxaszameavcmeo. Vcnons3yem Teopembr 3.3 n 3.2. [ |

IIpumep 3.2.2 (mepeBa qOKa3aTeJIbCTBA).

A Bt (A&B)
ABFA ABFB
axc AFAY "BAFB

B B akc yr

& — BB

nep
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IIpumep 3.2.3 (mepeBa qokasaTesIbCTBA).

3amemum, wmo cexeenyus - (AV —A) dokasyema. Iycmo O obosnaua-
em gopmyay —(AV-A), ® obosnauwaem gopmyasy (AV-A) u ¥ obosnavwaem
Ppopmyay ——A. Caedyrowee depeso asasemes depesom JoKa3amMenbCMEaA.

o -
-3F A - ~$F-A -
O -AF® nep O -AFO . OUk-P nep OUvFO yr
-AOF® yr O F O akc UVOr® yr O F O akc
-AF ® V_nn U+o V_nn
-AF —A akc kA -

T -AF A . U-AFT .
-AUF-A yr U+ ¥ akc
-AF —A akc

3.3 IlosHOTa MCUHNCJEeHUd BbICKA3LIBAHUYA

Teopema 3.5 (MCTHHHOCTh JJOKa3yeMbIX CEeKBEHIHIA).
Bce dokasyemovie cek8eHUUL UCTIUHHDL.

Zoxazameavcmeo. NHayKnueit o AuHe 10KA3ATEIbCTBA CEKBEHIIUN.

Ecawn mumua pasra 0, TO CeKBEHIMS — AKCHOMA, a BCE AKCHMOMbI UCTHH-
HBbI. ECJII/I CEKBEHIIMU 7T, 7o U T3 MCTUHHBI, a CEKBEHIUA 7T TOJIy4aeTCA 13
HEKOTOPBIX W3 HUX MO MPABUIIY BBIBOJA, TO T TOXKe nctuaHA. [IpoBepka 31o-
IO yTBEPKIE€HUs CBOAUTC K pa3bopy 11 ciaydaeB B 3aBUCHUMOCTH OT TOTO, O
KAaKO# CXeMe MOJIydaeTcs PacCMAaTPUBAEMOE MPAaBWJIO BbIBOga. PaccmoTpe-
HUE AOTNOJIHUTEJIbHBIX CXEeM OY€Hb IMPOCTO, KaK U PACCMOTPEHUE HEKOTOPHIX
raaBubix cxem. [losromy mbr paccmorpum tosibko cxembr 6, 7, 8, 9. Ilycrs
npu 3aJaHHBIX 3HAYeHUsX Bxoasammux B [, &, U, O srickazpiBannii Bce Gop-
Mysibl u3 I’ uCTUHHBI.

Cxewma 6. JIubo ucrtuununa dbopmyna ¢, nubo ucrunna dpopmyna ¥, tak
kak ceksenmus I' F (® V ¥) ucrunaa. B mepBoMm ciydae M3 MCTHHHOCTH
' ® - O cnenyer, uro ucrunna @, Bo Bropom ciyuae u3 ucruasocru I' ¥+ O
CJIeJyeT, 4TO UCTUHHA O.

Cxema 7. Ecu @ noxksa, 10 (@ — ¥) ucrunna. Ecnu ke ¢ uctuHHA,
to ¥ Toxke HcTHHHA, Tak Kak [ ® F U ncrunna. 3uaqwr, (P — ¥) Toxke
HUCTUHHA.

Cxema 8. U3 wcruanocrn I' F @ caenyer, aro ® wncrmana. Ilosromy
u3 ucrnanocru [' F (& — ¥) caenyer, uro (& — ¥) u, 3nauur, ¥ Toxe
NUCTUHHA.

Cxema 9. U3 ucrurnoctu —® cnenyer, uro u ¥, u =¥ WCTUHHBI, & 3TO
HeBO3MOXKHO. [loaTomy ncturHa P. [ |
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Onpenenenune 3.3.1. ITycmo {@1}& ecmb ®1 u {P;...D;P; 4 }& ecmob
(@ ... 0;}%&®;, ).

JIemma 3.6. a). Cexeenyus @1 ... 045 - ® mozda u moavko mozda doxasy-
ema, k0200 00KaA3YeMa CEKBEHUUS

F({®...8,}% = @).

6). Hepsas us smux cexsenyull mozda u MoavKo mMozda UCMUHKA,K020a
UCTNUHHA 6MOPaA.

Zloxaszameavcmeo. IlpeaBapurenbHO MHIAYKIIUEH TIO § JOKA3BIBAEM JOKA3Y-
€MOCTh CEKBCHLINU

®... 0, F{D, ... B,

IIpu s = 1 3Ta cexkBeHusa dABAsgeTCss akcuoMmoil. [lycTb 3Ta cexkBeHIUA
nokasyema. [lycrs U obosnagaer @4 ... ¢,. Torga 3amenss B dpurype

U P {U P} &—nn
ToF{T}* . TOFD
U {0}°

uep
SIFD .

y’I‘
d F ® akc

JIEBYTO BHCAYYIO BEPIIHHY HA JAEPeBO MOKA3ATEIbCTBA C TAKUM K€ KOPHEM,
[OJLy UMM HYYKHOE JEPEBO J0KA3aTe/IbCTBA.

a). JokaswriBaem nngyknueit no s. [Ipu s = 1 u3 gokasyemoctn ®; - &
cienyer, 9To B hurype

F(® — d)
P, P

BUCSIYIO BEPITUHY MOYKHO 3aMEHUTH Ha, JEPEBO J0Ka3aTenbcTea. Haobopor,
u3 gokasyemoctu F (®; — @) caemyer, uro B durype

— —BB

LS P ]
‘bll_(‘bl—)¢)
F(® — d)

— YA
yr &1 F ®; akc

JIEBYIO BUCAYYIO BEPIIUHY MOXKHO 3aME€HHTb Ha JEPEBO JOKa3aTeIbCTBa C
TaKHM K€ KOpHEM.
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Iycrs a) mokazano mis s. [lycrs gokasyema cekBeHIust
by...0,D,4q F D
Torga moka3yema CeKBEHIIHMS
by ... D (D — D).
Ilo uHAYKIMOHHOMY MPEINONOKEHNIO, JOKA3YEeMa CEKBEHIINA
FU®, ... 0,}% = (B, — @)).

ITycts O obosnavaer @ ... P, u Il obozuavaer {P ... D5 ®.41}. Bamensas
B durype

H (1Y - @)
H& '_ @ — —BB
- YA
%+ &,y
9 b (D41 = @) —r ¥l g
(@412 ®) FeT g YA
JIEBYIO BUCSYYIO BEPIIUHY HA JIEPEBO
& - (@41 — @) L
€ - ({0} = (@.11 — @) ST YA

T
F({O}% = (®a1 — @) ° II* F % axc
" 3aTeM B TIOJIYYEHHOM JIEPEBE 3aMeHsAdA JIEBYIO BUCAYYIO BEPHUIMHY Ha Je-
PEBO JI0KA3ATEIHCTBA C TAKUM YK€ KOPHEM, MOJIy9YrM HYXKHOE JIePEBO JI0Ka-
3aTeJIbCTRA.
IlycTh cexkBennus

F ({0 P51} — @)
nokazyema. B nepese
Ob,,

(C) ¢s+1 F ({6 ¢s+1}& — ¢)
F({O ®541}% — @)

— —yA

O Pyq F{O Dy }E YT ...yT

BUCSYIHE BEPITUHBI — JOKa3yemble cekBenmnuu. [loaromy Kopenb 3Toro gepe-
Ba TOXKe JJOKa3yeM.

6). OueBuaHO. |

Onpenenenne 3.3.2 (sxkBuBageHTHOCTH dopmyi). Popmyan ¢ u U
HA308EM IKBUBAAEHMHLIMU, ecal obe cexsenyuu ® - U u ¥ + & dokasy-
emol. Popmyay ® nazosem doxaszyemoti, ecau cexeenyus F ® doxasyema.
Huwem ® = VU, ecau gopmyasve ® u ¥V axeusaseHmmbl.
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JIemma 3.7 (06 skBuBasieHTHOCTH (bOpMyI).

a). Omuowenue 9K6UBAAEHMHOCTNU HOPMYA PEPALKCUBHO, TPAHIUNUG-
HO U CUMMEMPUYHO. HAYUM, 0HO JTCMEUMENLHO ABAAEMC OMHOULEHU-
emM IKBUBANAEHMHOCTNU HA MHOHCECTNEE POPMYN.

6). Ecau 00na u3 9K6u8aseHmuols Gopmys morcIecmeento ucmunta,
Mo dpyzas mosice MoNHcIecmEeHHO UCTNUHHA.

8). Ecau 0dna u3 sx6usasenmubix Gopmya 00Ka3yema, mo dpyzasn moice
doxasyema.

Jokxazameavcmso.
a). Tak kak ® + ® nokazyema, 10 orHomeHne = pedJIeKCUBHO.
Ectm®=¥nu¥=0,170®FVnultk 0O gokazyemsr. [Tosromy, 3amensis
BUCSYUE BEPIIUHBI B (DUTYpE

0O
3F (05 0) ot w YA
Fo-se Y
U©O

HA JIEPEBbs JI0KA3ATENhCTBA C TAKUME YK€ KODHSIMH, MOJYYUM JEPeBO J0-
KazarenbcTBa ¢ KopaemM ® F ©O. AHATOrHYHO JOKA3BIBAETCS TOKA3YEMOCTh
cekBernuuu O F ®. 3HauuT, OTHOIIIEHUE = TPAH3UTUBHO.

CHMMETPAYIHOCTH 3TOTO OTHOIIEHUS OYEBUIHA.

6). 3 sxBuBanentnoctu ® u ¥ ciaenyer mokasyemocrs b (& — ).
Mosromy dopmyna (¢ — ¥) roxaecrBenno ucruuna (reopema 1). Ecam
eme u ® TOXKIECTBEHHO UCTHHHA, TO ¥ TOXKE TOXKIECTBEHHO UCTUHHA.

B). Ilycte - ® u & - ¥ nokasyembl. 3amenum B durype

Fwo .
F(@ - 0) s
————~ -8B F®
Nl
BUCSYME BEPIITUHBI HA JTEPEBbs JOKABATEIbCTBA ¢ COOTBETCTBYIONIUMHU KOP-
aamu. [lonyanm mepeBo moKa3aTenbcTBO ceKBeHmun F W, [ |

JIemma 3.8 (o 3amemne).
Iycms ® = V. Tozda
a). (P&0O) = (V&0O),
6). (B&®) = (0&D),
6). (PVO)=(TVO),
2). (OVP)=(OVT),
6) -$ = 0.
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JHoxazameavcmso. a). Iycrs I oboznavaer (2&0).

I+ (U&0)
Tro L. e
IF (2> 7) nre YU OFOaxe .
F@—ow) " Triace. °
dF W
6). Joka3biBaeTcs aHAJIOIMYHO.
B). IIycrs IT oGo3navaer (P V O).
MH(¥V0)
V —ya
- I axe HekF(¥ve) ner@wve)
SIF (¥VO) P Tenr (wvoe) P
FEEVO) ' Or(Wve) v
N B OFOaxc = "
r). JIokasbiBaeTcst aHAJIOTMHHO.
).
-® + -0
& U F & % U F -
—U -G F @ P TE @ ane U
-0 F & I v
R TR eX) A
R 0> 9) .
—_— —BB
UHo
Jlemma nokaszaHa. [ |

JIemma 3.9 (GyneBbI 9KBUBAJIEHTHOCTH).
1). (T - 0)=(-TVO);
2). (V&0O) = (0&7);
3). (TVO)=(0VID);
4). (V&0)&P) = (V& (O&P));
5). (TVO)VE)=(TV(OVD));
6). (P&O)V P) = ((TV D)&(OV D));
7). (TVO)&D) = ((V&D) V (0&D));
8). 7(V&0O) = (=¥ V —=0);
9). =(¥VO)=(-T&0);
10). -—® = P
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Jloxasamenvcmso.
1). Hokaxxem nepryto cekpennuio. [lycrs I' obo3navaer

(T = 0) =(-TV0O),

A o6oznagaer (¥ — O) u & o6oznagaer =(~¥ V O).
st nokazaTeabCTBa

(T = O) F (=T v 0)

METOJIOM OT ITPOTUBHOIO JOCTATOYHO J0KAa3aTh CJIEYIOIINE JIBE CEKBEHINH.
B nmokazarennbcTBe MepBOM CEKBEHITMU W3 ITUX JABYX CAMBIM BEPXHUM TIpa-
BUJIOM $BJISETCS yJIaJIEeHUE UMIIJIMKALUN.

(T - 0) ~(-TVO)F 6

TF (¥ 0) TFv
AFAake * ~(~TVO) T fep yr
-0 F (-0VO) T-UFo
ﬂ\pl—(ﬁ\pve)viBBHepyT SF P axc’
-V F =Wakc
(T = ©) ~(~T V O) F -0
dF -0 nep yr
®-—OF (-¥VO) ®-—OF-(-¥VO)
ﬁﬁek(ﬁmve)v_mnep yr SF®axc
)

Jokaxkem BTOpPYyIO cekBeHnnio. st mokazareabcTBa
(mPrVO) (T —0)

BOCIIOJIB3YEMCHA TPABUJIOM YAAJIEHUA UMIIJINKAIINN. Hy)KHO A0Ka3aTh CJaeay-
omue Tpu CEKBEHITUH.

(=¥ VO)F (-¥V0O) (akcuoma)

(=T VO) =T I (¥ — O)
U F (T > 0)
U UFO
TV -OFT 0T -0OF 0

nep yT
— —BB
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(~UVO)OF (¥ - 0)
((TVO)OTFO

— —BB

Myukre 2)—7), 9) u 10) npegocraBisiercs 10Ka3arh YUTATENI0 CAMOCTO-
ATEJIbHO.
8). Hokaxkem nepeyio ceksenuuio. Ilycrs II 060o3nauaer —(—¥ V =0) u

A o6oznagaer ~(V&0O).

Ak (= V-0)
AILF (V&0O)
MF (7&0)
orv
-0 F (=% V-0)
—VFE(VV-6) 7BB"ep yr
-V =¥ akc

-

mepyr AIIFA

& — BB

- IIFG
I-vrHII

Jpyrast cekBeHiust 110J, 4epToil npapujia &-BBejeHUs JTOKA3HIBAETCS aHA~
JIOTUYHO. DTy CEKBEHITHIO MBI JOKA3bIBATH HE OyIeM.
Jokakem BTOPYIO cekBeHnnio. st mokazarenbcTBa

(—|‘I1 \Y —|6) F —l(‘I’&@)

MPUMEHUM TPABUJIO yaajeHns an3bionkmuu. Hamo Oymer mokasarh Tpu ce-
KBEHIIUY, IepBasd U3 KOTOPBIX ABIAETCA aKCUOMOU

(= V -0) F (- V-0),

a TpeTbs

(~ TV =0) =0 F ~(U&0O)

JIOKA3bIBAETCA AHAJIOTUIHO BTOPO#. JloKaskeM TOJILKO BTOPYIO M3 3TUX Ce-
KBEHIIWA.

(—I‘I’ \ —19) - ﬁ(‘I’&@)
—UF ~(&0)
U ——(9&O) - ©
—(V&O) F ¥ Hep v
—~(2&O) F (¥&O)"

nep yr

—

=0 == (V&O) -~

Jlemma jokasaHa. [ ]

Bynem mcnonmn30BaTh COKpAIEHAs: 31 — JIJIsT SJIEMEHTAPHOW U3 HIOHK-
MK, 3K  JJI 3JEeMEHTapHON KOHBIOHKINN, HG 1 KH) I IU3HIOHK-
THUBHOH M KOHBIOHKTHBHON HOPMAJBHBIX (DOPM COOTBETCTBEHHO.
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Onpenesnenne 3.3.3 (31eMeHTapHOI KOHBIOHKIUHN).

a). Kaotcdoe 6bickasvi6anue U OmpuyaHue KaHcdozo 6biCKa3beaHUA A6-
aarmesa 9x. Taxas 9% umeem eduHcMBEHHBLT YAEH, COBNAAANOUUT ¢ Hell
camori.

6). Ecau K; u Ky 3%, mo (K1&Ks)  mooice 9%.

Ypenv, (K1&Ky) — amo waenwvr K1 u waenvr Ko.

68). Kaotcdas eeuyp A6AREMCA 3K MOADKO 6 MOM CAYUGE, ECAU IMO MOHC-
HO J0KA3aMb, UCTIOAL3YSA nyHrKkmb, a) u 6) 9mozo onpedeserus.

Ounpegesienne 3.3.4 (AU3bIOHKTUBHOW HOpMaJIbHOH (popMmbl).

a). Kaoicdasn % asasemes ong. Ona cama aAsemcs eQUHCMEEHHBIM
CBOUM YAEHOM.

6). Ecau D1 u Dy — 0ngp, mo (D1 V Dy) — mootce ong.

Yaenv, (D1 V Da)  amo waenve Dy u waensr Do.

6). Kaoicdas seuyp aA6anaemes OH MOABEO 8 TROM CAYHAE, ECAU ITNO MOIHC-
HO JOKA3aMb, UCTIOAL3YSA nyHuKkmo, a) u 6) 9mozo onpedeserus.

Onpenesenne 3.3.5 (a1eMeHTapHON QU3 BIOHKINY 1 KHO). amenss
6 onpedesenuy 9% & Ha V u 3K Ha 30, nosyuum onpedesenue 30. 3amens
6 onpedenenuy Ong V na &, 9% na 90 u Mg na xud, norywum onpedeserue

Teopema 3.10 (o cymecrBoBauum KH®). s kastcdol gopmyane cy-
wecmeyem sKeusaseHmuas el KHeg.

Joxasameavcmeo. VHnyknueii mo ¢ yHKIIMOHAIBLHON CIOKHOCTH (DOPMYJIBL.
Ecin ¢gysknuonanbHas clI0KHOCTh paBHa 0, To (pOpMyJia ecTh BbICKA3bIBA-
nue u kud. B obmem ciayuae dopmyna mmeer Bug (P1&Ps), (B V Py),
(®1 = P9) mim =Py, tae P u Py yxe umeror s3xkBuBasenTHoie Kud A1 u

0.

Cuagasa 3amMeTuM, 94TO
((I)l — ‘132) = (—|‘~I)1 V (1)2) = (—191 V @2),

(‘I’l \Y ‘I’z) = ((“)1 \Y (“)2)
(@1&‘132) = (@1&@2)

Mocnenussa dbopmyna yxke ectb kKud. [loaTromy mocTaTo9HO MOCTPOUTH K-
BUBAJIEHTHYIO KH( /I OTPUNIAHUSA KHD U I8 AU3HIOHKIINNA JABYX KHD.
Panrom kud, spnstowmeiics 31, nazosem unciao 0. Panr kud (P&O) pa-
BeH k1 + ko + 1, rue k1 — 310 paur ¥, a ko — paunr ©.
[Toctpoenne kud, IkBUBaNEHTHON Au3blOHKINYN KH) ¥ u O, npoBemem
unaykipeit o cymme pauaros ¥ u 0. Eciu s1a cymma pasna 0, to (¥ V ©)



118 3 JIOI'UKA IIPEJIUKATOB

ectb 31 1, 3HaunT, KHd. Tak kak (PVO) = (OVY), 10 MOKHO npeanoIaraTh,
aro panr ¥ Gonbme 0. [Tosromy ¥ = (TI&A), rae 1T u A — xud. Tenepn

(T VO) = ((M&A)VO) = (TTV O)&(AV O)).

006a KOWbIOHKTUBHBIX YJICHA, CTOSIIEH CIIPaBa KOH'LIOHKIIMA UMEIOT MEHb-
HIyl0 CyMMY PaHTOB CBOWX AU3BIOHKTUBHBIX 4JIEHOB. [103TOMY HaiimyTcs
rakue KD @1 u O, uro (IIVO) = O; u (AV 0) = 0,. CregoBaresbHo,
(¥ V O) sxsuBanenTHa KHD (01&05).

ITocTpoenne KH}, SKBUBAICHTHOM oTpunannio Kad ¥, BegeM uHIyKIuel
no paury V. Ecau sror panr pasen 0, ro ¥ ects 31. Ecoim ¥ ects (D1 V D),
a—-Dy =0,, -Dy =0y, rne O u O, — xkad, o =¥ s3kBuBaIEHTHA KH)
(01&05). Eciu ke ¥ ecTb BHICKA3BIBAHUE UJIA OTPULIAHUE BHICKA3bIBAHUS,
TO HAJI0 UCIOIb30BATE JIEMMY 3.9 0 Oy/IE€BBIX SKBUBAJICHTHOCTAX U 3AMETATD,
qro ==X = X.

Ecnn panr 6oabnie 0, to ¥ ects (U1&W,), rae ¥y u ¥y — kud. Toraa

- = (‘!‘I’l V _|‘I’2).

Tak kak pauaru ¥, u ¥, mensine parnra ¥, To vHalinyrea kad 01 u O, takue,
uro =¥y = 07 u =¥y = 0y. Ocrasocs UCNOJIB30BAThH Y¥KE NOKA3AHHBIN
dakT, 9T0 AUIBIOHKIINAA JIBYX KH( IKBUBAJEHTHA HEKOTOPOiT KH. [ |

Teopema 3.11 (o cymecrBoBanuu aud). s xasrcdol dopmyav, cy-
WECTNBYEM IKEUBAAECHMHAA el IHP.

Jokxazameavcmeo. AHATOTHYIHO TOKA3aTENLCTBY Ipeabiaymei reopembr. ||
IIpuBe/ieM NpUMep MOCTPOCHUS! SKBUBAJICHTHBIX AH( 1 KHd.
Ipumep 3.3.1.
(A= B) = (C = A)) = (<(~AVB)V(~CVA)) = (A&~B)V(~CVA)) =
(AV =C) VA)&((=BV =C) V 4)) = (AV ~C)&((=B V ~C) V A)).
Hocaednas opma asasemes xud. Popmyaa
((A&=B) V (<C V A))
aeasemes ong.

JIlemma 3.12 (kpurepmuii gokaszyemoctu KHD).

a). Kng doxasyema mozda u moavko moezda, xozda doxasyem kaxHcovii
ee wAeH.

6). Kng mooicdecmeenno ucmunna mozda u moavko mozda, kK020a mosic-
decmEeHHo UCTUHER KaHCObLTl ee YAeH.
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Zoxazamenavcmeo.

6) oueBuIHO.

a). JlokaspiBaeM UHIAyKIUeH no panry kud. Basuc nHayknmnm oueBnieH.
ITycrs paccmarpuBaemas kud ectb (V&O).

ITycrs nokazyema b (U&O). epesbs

Fw &—yn C) &—yn
F (P&0) F (P&0)

JIOKA3BIBAIOT HOKa3yeMocTh - ¥ u - ©. Haobopor, eciiu 3Tu 1BE CEKBEHITNN
JIOKA3yeMbl, TO JEPEBO

F(T&O) &
Fo =ye)

JIOKa3bIBaeT JI0Ka3yeMocTh cekperimu - (P&0). [ |

Jlemma 3.13 (kputepuii JOKA3yeMOCTH 31).

a). 90 dokasyema mozda u moavko moezda, Kozda 00uH U3 ee 4AEHOSG
ABAAETNCA OMPUYGHUEM IPY2020.

6). 99 moocdecmeenno ucmunna Mozda U Moavko mozda, Kozda 0duH
U3 €€ YAEHOB ABAALMNCA OMPUYAHUEM IPY2020.

6). J9 dokasyema mozda u MOALKO M020a, K0204 OHG MONCOECTNEEHHO
UCTNUHHG.

Zokazameavcmeo. Panrom 37 siBisiercs 0, eciim 3Ta 37 €CTh BHICKA3BIBAHUE
WM OTPUIIAHKE BbICKa3biBanus. Eciau ke a1 ecth (¥V O), 10 ee panr 310
ki + ko + 1, rae ky — 3o paur ¥, a ks — 310 panr ©.

6). Tak Kak 31 MCTUHHA PK 33JAHHBIX 3HAYEHUSX BXOJSANINX B HEE BbI-
CKa3bIBaHUH TOrJa U TOJIBKO TOTIa, KOT'/1d XOTA 6])1 OIMH U3 €€ 4JIEHOB UCTU-
HEH TIPU 3TUX 3HAYEHUSX, TO €CIIU OJIUH U3 YJIEHOB 3] ABIIETCA OTPUIIAHUEM
JIPYTOrO, TO 3Ta 3] TOXKIECTBEHHO ncTwHHA. [lyCcTh HU OIMH U3 YIEHOB 31
HE SBJIsI€TCH OTpuianueM apyroro. Ilpunuiem Bcem dienam 3TO# 31 3HA-
YyeHue 0 ('prFI/IMI/I CJIOBaM¥, €CJIN BbICKa3bIBaHWEe CaMO BXOAWUT B 3Ty 3, TO
npuIunmeM emMy 3Ha49eHue 0, a eCJin OTpuaHne BbICKAa3bIBAHUA BXOAUT B 3TY
/1, TO 9TOMY BbICKA3bIBAHUIO IPUIUIIEM 3HAYeHUe 1). DTa 3/ TOXKe NpUMET
3navenne () v, 3HAYUT, OHA HE SBJISIETCH TOXKIECTBEHHO UCTUHHOM.

a). Ecsiu a1 nokasyema, T0 OHa TOXKJIECTBEHHO UCTUHHA W, 3HAYUT, OJIUH
"3 ee 4JIeHOB sBjsiercs orpunanuem apyroro. [lycrs u X u =X asasaiorcs
wirenavu 3. Unnyknwedt mo panry 3 Il mokaxkem ee mokadyemocts. Ecin
stor panr paeen 1, 1o I ectb nan (X' V—X), win (=X V X). B arom coyuae
II = (X V-X). ITo ntemme 3.7, I nokasyema oxsoBpeMerHo ¢ (X V =X).
JlokazyemocTh ke 3T0it mocaeaaeit ¢hbopMysibl ciaemayer u3 npumepa 3.2.3.
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Ecnn Il ects (¥VO) u onun 3 unenoB ¥ sBiasieTcst OTpUIAHUEM JIPYTOTO,
to ¥ nokazyema mo WHIAYKIMOHHOMY mpemnosoxkenunio. lokazyemocts 11
moyvdaeTcs 1o mpaButy V-BBefeHns. Tak Kak

(TVO)=(OV D),

TO ocraercs caydaii, koraa Il ects (¥ V O), X sapasierca wnenom ¥, a =X
ABJIACTCA YJIeHOM ©O.

Nunyxiueit o panry ¥ nokazkem,aro ¥ ecrb X wim ¥ = (X V &) g
HekoTopoii 31 1. Ecim ¥ ecrb (¥ V Us), TO MOXKHO CUUTATH, ITO

‘I’l = (X \% ‘I’g)
ITosromy
U= ((XVI) V)= (XV(T3VT,)).

Ananorndno, © ectp =X win © = (=X V @,). ITosromy

(X VXV ) V) =(((mXVX)V IV Dy) =
(X VaX)VP)VEy)=((XV-X)V (P V Dy)).

Nraxk,
O=((XVv-X)Vve)

u jgokasyemocrts II nosyuaercs no upasuiy V-BBeJEHUsI U3 JI0KA3yeMOCTH
(X v —=X).
a) 10Ka3aHO. B) cJeiyer u3 a) u 6). [ |

Teopema 3.14 (0 4OKa3yeMOCTH MCTUHHBIX CEKBEHIMIA).
Bce ucmunmnie cexsenyuu doxasyemot.

Zloxaszameavcmeo. VI3 nemmbr 3.6 ciieyer, 970 MOKHO OTPAHUYIUTHCS CIIy-
qaem cekBernuit Buga - @, rme & — rmoxgecrBenHo ncruHHasg Gopmysia.
Hns & maiinem sxsusanentayio kud ¥ (reopema 3.10). ITo semme 3.7, ¥
Oyaer TOXKIECTBEHHO MCTUHHONW. 3HAYUNT, BCE €€ UJIeHBI TOXKE TOXKIECTBEH-
HO ucTuHHEbI (1emMa 3.12). ITo nemme 3.13, kaxkaplii wien ¥ gokasyem. ITo
memme 3.12, ¥ nmokasyema. [lo memme 3.7, ® Toxke mokaszyema. 3HAUuUT, ce-
kBeHnust - ® gokazyema. [ |



3.3 llonmHOTA HCYHC/ICHHSA BHICKA3BIBAHIS 121

Yupaxuenus kK §§3.1—3.3

VYuapaxuenuune 3.3.1. [loxazams, wmo xaxcdas 6ysesa dynryus onpede-
AAEMCS POPMYAOTL, 8 KOMOPOTl HE BCIMPEUALMES 3HAK KOHBIOHKYUU.

Yupaxuenue 3.3.2. Ilokazams, wmo kascdas bysesa gynryus onpede-
AAEMCA POPMYA0T, 68 KOMOPOT He BCMPewaemes 3HaK USBHOHKUUU.

Yuapaxuenuue 3.3.3. [loxazams, wmo kaxcdas 6ysesa dynryus onpede-
AAEMCS POPMYAOTL, 8 KOMOPOT He 8CMPEYALMCS 3HAK UMNAUKGYUUL.

Yupaxxuenue 3.3.4. Ilpusecmu npumep 6yseeoti pyHryuu, Kaxcoas Hop-
MYAGQ, ONPEIEAAIOWAH KOMOPYIO, COOEPHCUTN 3HAK OMPUUAHUS.

Yupaxuenue 3.3.5. Ckoavko bysesvir Gyrkuyuti om mpexr nepemeHHbs
ONPEIeAAIOMEA POPMYAAMU, HE COOEPHCAULUMY 3HAKE OMPUUGHUSL?

Yupaxxuenue 3.3.6. [Iycms bysesa Gynkyus om mpexr nepemeHHulT Ha
Hnabopax 000, 001, 010, 011, 100, 101, 110, 111 coomeemcmeenHo NPuUHU-
maem suavenus 0, 0, 0, 1, 0, 1, 1, 0. Kaxot gpopmynroti onpedeasemes ama

Ppynryus?

Yuonpaxkuenue 3.3.7. Jokazams cexeeHyu:

1)
(AVB) (A= C) (B—C)FC;

2)
(C— A) (C— B) F (C — (A&B));

3)
F(A— (B— A);

4)
F((A—-B)-»(A—>(B—->0C)—=(A-0));

5)
CF(AVO);

6)
CF(CV A);

7)
F ((A&B) — A);

8)
F((-A— -B) = (B— A));

9)
F(A— (mA - B));
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Yupaxueaune 3.3.8. Joxazams sxeusasenmuocmu 6) u 2) aemmovr 3.8.

Yupaxuenue 3.3.9. Jloxazams sxeusarenmuocmu 2)—7), v 9), 10) rem-
Mo 3.9.

Yupaxkuenue 3.3.10 (*). IIycmo nu odna us gopmya =P u ¥ ne a6a4-
emcs dokazyemoti. Jlokazams caedyowyro uHMeEPnOAAUUOHHYIO MEOPEMY:

ecau cexsenyus B (® — U) doxasyema, mo watidemces maxas Gopmyra
Uy, ymo kasrcdoe evickasvisarue, exodsuiee 6 Vi, 6xodum 00HOBPEMEHHO U
6 ®, us ¥, aobe cexsenyuu - (P — ¥y) u bk (U — ¥) dokasyemor.

Yupaxueuune 3.3.11. s dopmyns

1)
~((A&—B) V O) V (A&~C))

3

2)
~((A = B)V (C&-A))

3

3)
—(A = (A = (B&C)))

HAUMU MAKUE IKBUBAAECHITIHOLE g‘)opmy/tm, Y KOMopouvlr 3HAKU OMPUUAGHUA
PACTIONONHCEHDBL TMOABKO Henocpedcmeev-mo neped 6HlCKA3BI6AHRUAMU, U doxa-
3ams 3mu 3K6UCAACHIMHOCTNU.

Yupaxkuenune 3.3.12. [aa dopmyns u3 ynpasncrenus 3.3.11 nocmpoums
IKBUBANEHTNHBLE UM KHP U IHEP.

Yupaxuenue 3.3.13. Onpedeaume, xKarxue us ciedyrowur ymeepircoenut
UCTNUHHDL, G KAKUE A0HCHDL U 00BACHUME, NOYEMY IMO MAK:

a) ecau nexkomopas Gopmysa me Aasemces J0Kka3yemoti, mo JoKa3yemo
ompuyanue 3moti Gopmyan;

6) ecau ompuyarue Gopmysvs 00KAZYEMO, MO CaMA IMaA HOPMYAL HE
Asasemcs 00xasyemots;

8) ecau dokasyema QU3BOHKYUA 068YL Bopmya, mo 00na u3 IMuL Pop-
My dokazyema;

2) ecau odua us deyx dopmya dokazyema, mo doka3yema u OUSBGOHKYUA
amux 068yx Gopmyn.

Yupaxuenue 3.3.14. [Tycmv & — nexomopas Gopmysa, He codeparcau,as
Opyeuzr evickasveanull, kpome Aq, ..., Ay, Hycme Wy, ..., U, — Hexomo-
poie gopmyavt. Onpedesum gopmyary O, noaywennyro uz P odnospemen-
ot nodcmanoskot Wy, ..., ¥, emecmo Aq,...,An. Ecau ® ecmv A;, mo

O ecmov ¥;. Fcau @ ecmv =P u O noayuwaemcsa us €1 odnospementoi
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nodecmanosroti Vq,...,V,, emecmo Aq,..., A, mo © ecmv =0, FEcau ®
ecmv (P10P2), 2de & — 3mo 0dun U3 3HAKOE KOHBOHKUUU, OUSBIOHKUUY
U UMNAUKOGYUY, 6 048 ] =1 u j = 2 O; uz ®; nosyvaemca odnospemen-
Hol nodemanoskotd Uy, ... U, emecmo Ay, ..., Am, mo © ecms (01505).
Iyemo das j =1,...,5+1 ®; ne codepocum dpyzux evicradviéanuil, Kpo-
me A, ... Ay, u ©; noaywaemcsa us ®; odnospemennoli nodcmarnosxol
Wy, ..., U, emecmo Aq,..., An. Ecau cexsenyus,

b,... P, Dy,
doxaszyema, MO CEKBEHUUA

O1...0,F 0441
mooice dokasyema. Jlokaszams 3mo.

Yupaxuenue 3.3.15. Paccmompum Hexkomopyr wedokasyemyro @Gopmy-
ay. Iycmv ama gopmyaa @ codeporcum evickasvearus Ay, ..., Ay, U He
codepotcum dpyzux evickaszviéanutl. Mow cxaxcem, wmo doba6uUM cex8eHUUIO
F ® x akcuomam ucuucieHs 6bLCKA3BLEAHUT 68 Kavecmee JOnOAHUMEAbHOT
CTeMbL GKCUOM, €CAU AKCUOMAMU UCYUCACHUA BBLCKA3BIEAHUT, KPOME AKCU-
om euda ¥ - W, 2de U — npoussosvHas gopmyaa, 6ydem maxsice nosazamo
ece cekeenyuu suda - O, 2de @ — 3mo dopmyaa, noayuerras u3 GopmyYave
® odnospemernoli nodcmarnoskoli emecmo evickasveanutl Ay, ..., Ay, dop-

mya Uy ... W, (onpedesenue odnospemennoti nodcmanosky codeporcum-
ca 6 npedudyuem ynpasxcuenuu. lobasum cexsenyuto E ® k¥ axcuomam
UCHUCALHUSA BBICKAZBIBAHUT 6 Kauecmee JOnOAHUMEALHOT CTeMbl GKCUOM,
HE MEHAA NPU IMOM HU NPAEUAL 666004, HU onpedeserus 00KA3aMerbCMmea
(dokazamesrbcmeom no-npexcrHemy Ha3veaemces KonewHaa nociedosamens-
HOCMB CeK8EHUUT], KaNHCIai U3 KOMOPLLL AUOO ABAAECMCA AKCUOMOT, AUOO
NOAYHAEMES U3 NPeIoldyuyur: cexsenyutl 3motl sce nocaedo8amerbHOCU o
KAKOMY-TNO npasusy 66:600a). Joka3ams, 4mo 6 noAyueHHOM UCHUCAEHUU
doxasyema 110004 CeKBEHUUA.

Hanpumep, ecau ® — amo (A — B), mo axcuomamu HO8020 ucuucie-
nusa 6ydym ece cexeenyuu 6udos - (U — O), U F ¥ 2de ¥ u O 2mo
popmy.not.

B wacmmnocmu, dokazams, 4mo 6 3mom ucwucieruy Joxasyema a0b6a
cexBeHYUUA.

3.4 Aunrebpamyeckume CUCTEMBI

MpbI, KOHEYHO, MPEXKIE BCErO JOJIKHBI (DUKCUPOBATH ITPEAMETHYIO 00/1aCTh,
CBOICTBA KOTOPO# MBI HAMEDPEHBI U3y9aTh. JTa 00JIACTH JOTKHA TPEICTAB-
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JIsiTh CODOH HeryCToe MHOYKECTBO BMECTE C 3a/IlaHHBIMU HA 9TOM MHOXKECTEBE
ornepanusaMm m OTHOMIEHUAMUA. STI/I 3aJJaHHbIE Ollepalnvn U OTHOMIEHUSA Ha-
3BIBAIOTCS OCHOBHBIMHU.

Y106t MMETH BO3MOKHOCTH 3aMMCHIBATH M3ydaeMble CBOMCTBA, TIOTPE-
Oyrforcst 0003HAYEHUS WM, IPYTUMHA CJIOBAMW, UMEHA 11 3aJaHHBIX OCHOB-
HBIX oneparuii u orHornenuii. Hanpumep, B apudmMernke mpeaMerHas 00-
JIACTh  3TO MHOYKECTBO W HATYPAJTBHBIX YUCE], OCHOBHBIE ONIEPAIMA  ITO
GezapryMeHTHbIE onepalyu, eienstomue 0 u 1, a Tak:ke onepariy CIoxKe-
HUS ¥ yMHOXKEHUST, OCHOBHOE OTHOIIEHNE — 3TO OTHONICHUE TIOPSAIKa. B 31e-
MEHTAPHON reoMeTpun onepanuii 00BIMHO HE PACCMATPUBAIOT, a4 OCHOBHBIE
OTHOIIIEHUsT — ITO OTHOIIEHUST PABEHCTBA, MPUHAJIE?KHOCTH, OBITH TOYKOI,
OBITH MPAMOI, OBITH IJIOCKOCTHIO U IPYTHE.

Vxke u3 3TuX NPUMEPOB MOXKHO YBHIETH, 9TO OTMEPAIMU W OTHOIIEHUS
OBIBAIOT OT PA3HOTO YKMC/IA APTYMEHTOB (KAK TOBOPAT, PA3HOW MECTHOCTH).
Hanpumep, omepanuu C/I0XKEHUS U YMHOXKEHHs IBYXMECTHbI (MMEIOT IBa
apryMeHTa), a OTHOIIEHUE ObITh TOYKOH  OT OAHOrO aprymenrta. MHorue
HCTIOTB3YIOT BMECTO TEPMUHA OTHOMIEHUE TEPMUH MPEIUKAT.

Yro ke Takoe orepainust Ha MHOXkKecTBe A o1 1 aprymenTos? 1o — 0T00-
paskeHue, KOTOPOe KaxKJI0H MOCIeJ0BATETLHOCTH IJTUHBI 1, COCTABICHHON U3
97IEMEHTOB MHOXKeCTBa A, CTaBUT B COOTBETCTBHE OJHO3HAYHO OIPEIETIEH-
HbIil 3j1emenT mHOkecTBa, A. Hanpumep, onepatiys C103KeHust HATyPaJibHbIX
qucCeJl uMeeT JiBa aprMeHTa n Ka)KﬂOﬁ mape HaTypaﬂbeIX quceJs1 CTaBUT
B coorBercreue ux cymmy. Cymma onpeue/isiercst OQHO3HAYHO JJIsi KAk 10#
Mapbl HATYPAJBHBIX YUCEN, HO PA3JIUYHbIE TAPhI MOIYT UMETH PA3HbBIE CyM-
MBI.

O603na4unm vepe3 A™ MHOXKECTBO BCEX MOCJEI0BATEIHLHOCTEN IJIUHBI N,
COCTABJIEHHBIX M3 3JIEMEHTOB MHOXKeCTBa A.

OrHoleHre OT N apryMeHTOB Ha MHOXKecTBe A — 310 oTobOparkeHue, Ko-
TOPOE KaXK 0 110C/Ie10BATEIbHOCTH JAJIMHbBI 71, COCTABJIEHHON U3 3JIEMEHTOB
muoxkecrBa A, crasur B coorsercreue 0 uau 1. Ha tex nocjenoBarejibHO-
CTSX, KOTOPBIM IMOCTABJIEHA B COOTBETCTBHE 1, TO OTHOIIEHHE UCTUHHO, & HA
OCTAJIBHBIX OHO JIOKHO. Eciu cobpars Te mocie10BATeTbHOCTH, HA KOTOPBIX
paccMaTpUBaEMOe OTHOIIEHUE UCTUHHO, TO 1OJIyYUM HEKOTOPOE MOIMHOXKE-
CTBO MHOXKecTBa, A™.

Onpenenenne 3.4.1. Cuenamypol Ha3vieaemcs HabOP CUMBON0E ONEPA-
YU U OMHOWEHUT BMECTE C OMOOPANHCEHUEM, KOMOPOE KANHCIOMY CUMBEO-
AY MPUNUCHLEAEM HATMYPAALHOE YUCAO YUCAO APR2YMEHTMHBLET MECT, U
MECTIHOCMS IMO020 CUMBOA.

Ounpegesienue 3.4.2. Aazebpauueckoll cucmemoli (unozda 2080pam mak-
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orce, cmpykmypot uau ewe uwmepnpemayuet) cuznamypv, ) Hazvieaem-
CA HENYCMoe MHONHCECTNBO BMeECTE ¢ 0MOOPAdNCEHUEM, KOMOPOE KaHCIOMY
CUMBOAY OMHOWEHUA U3 3ol cuznamype, ) cmasum 6 coomeemcmeue
OMHOWEHUE MOT HCE MECTIIHOCTIU HA ITNOM MHONACECTNEE, 0 KAHCIOMY CUM-
804Y ONEPAYUY U3 cuzHamyps, () CMaAsum 6 COOMBEMCMEUE ONEPAYUI0 MO
2HCE MECTNHOCTRU HA IMOM IHCE MHONCECMEE. FMO PUKCUPOBAHHOE HENYCMOE
MHOHCECTNBO HAZBIBAEMNCA 00bIWHO OCHOBHBIM MHOHCECTNBOM PACCMAMPUBH-
emotl anzebpauveckoti cucmemot.

[IpuBegemM HECKOIBKO MPUMEPOB.
IIpumep 3.4.1.

IIycTh OCHOBHOE MHOXKECTBO SIBMISAETCA O0BHEJIMHEHNEM CJIEAYIOMNAX MOJ-
MHO>KECTB:

1) damuanit npenogasareseit {Epiios, Mepsusikos, Jlaspos, Mazypos};

2) nazBauuii npeameron {asurebpa, Jorukal;

3) momepos ayauropuit { 201, 202, 203, 204};

4) nar B auBape { 3,4, 5,6, 7, 8,9, 10, 11};

5) mudpos rpyun { M1, M2, M3, M4}.

HyCTb CI/IFHaTypa Ql COCTOUT U3 CUMBOJIOB Y€ThIPEXMECTHOTO OTHOIIE-
unst R n tpexmectroro ornormnenust P.

Paccmorpnm anrebpamdeckyio cuctemy A; curaarypsl ) ¢ yKa3aHHBIM
BBIIIE OCHOBHBIM MHO?KECTBOM, B KOTOPO# P 1 R MHTEpIpPeTHPYIOTCS CIeIy-
fomum o6paszom. OTHormerne P ais KasKA0i IPYyIIBL B KasKJI0TO MPeaMeTa
yKa3blBaeT 3K3aMeHaTopa B 3TOi rpylie 10 3TOMy HPeAMETY U COCTOUT W3
TpoeK

(M1, anrebpa, Mep3anskos), (M1, noruka, Epios),

(M2, anrebpa, Mepaasikos), (M2, noruka, Epimos),

(M3, anrebpa, Masypos), (M3, moruka, JIaBpos)

3 3

(M4, anrebpa, Masypos), (M4, oruka, JIaspos).

Orromenne R iyist KaxK10# IPYIIBI U TPEJMETa YKA3BIBAET ATy U Ay Iu-
TOPMIO IK3aMEHA 110 ITOMY IIPpE/IMETy B 3TOH I'pYyIIIe U COCTOUT U3 YeTBEPOK

(M1, anrebpa, 3,201), (M1, noruka,9,201),

(M2, anrebpa, 9,202), (M2, noruka,3, 202),
(M3, anrebpa, 5,203), (M3, noruka, 11,204),
(M4, anrebpa, 9,203), (M4, noruka, 3,203).

Anrebpandeckas cucrema A; ONMUCHIBAET PACIUCAHUE YK3aAMEHOB B Pac-
CMaTpPUBAEMbBIX IDyNIAX.
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IIpumep 3.4.2.

Pacnucanue 3K3aMeHOB B TeX Ke TPyNIax MOXKHO 3aJaTh U MO-IPYTOMY,
paccmarpuBas curHaTypy (g, COCTOSINYIO U3 CUMBOJIA MATUMECTHOIO OTHO-
menust (), U Takyro ajredpandeckyro cucremy Ay curnarypsoi s, 4TO OCHOB-
HOE MHOYKECTBO CUCTE€MbI Ay COBIAAAET C OCHOBHBIM MHOYKECTBOM CUCTEMbI
Ay, a orsomenne (Q B Ay COCTOUT U3 HSITEPOK:

(M1, anrebpa, Mep3nskos, 3,201), (M1, noruka, Epmos, 9,201)

(M2, anrebpa, Mep3nskos, 9,202), (M2, moruka, Epmos, 3,202),
(M3, anrebpa, Mazypos, 5,203), (M3, noruka, Jlaspos, 11,204),
(M4, anrebpa, Mazypos, 9,203), (M4, noruka, JIaspos, 3,203).

B nsarepke wayT mudp rpynns, Ha3BaHue peaMera, (amMuiins mperno-
JTaBaTeNs, 1aTa SK3aMEHA, aAyAUTOPHUS.

IIpumep 3.4.3.

HomycTum, 9o Ha Kypce He bosee 30 rpymm, B KaxK 10 rpyrmne He 6osee
30 sk3amenoB u 30 CTymEHTOB, KOTOpbIe KAaK-TO MPOHYMEPOBAHBI, HAIPH-
Mep, B andaBUTHOM MOpsaKe cBoux damuanii. Paccmorpum curaartypy 2z,
COCTOSIIIYI0 U3 OHHON TpexmecTHoil onepauuu f. Paccmorpum asredbpau-
yeckyr cucremy As curnarypbi (03, OCHOBHOE MHOYKECTBO KOTOPOM — 3TO
muoxecrso {0,1,2,3,4,...,30}, a onepauust f 3ajana caepyommm obpa-
30M:

fli,j3,k) 30 omeHka cryjeHTa HOMEpA j B rPYyIIE HOMEPA i 110 IK3a-
MeHy HOMepa Kk, €C/id K€ § He eCTh HOMEP IPYIIIbI, WK j HE €CTh HOMEp
CTyZeHTa B TPyIe HOMepa 4, wian k He ecTh HOMEP IK3aMeHa B TPyIIe
Howmepa i, to f(i,7, k) = 0.

[TousitHo, uT0 A3 ONUCHIBAET PE3YIHTATHI IK3AMEHAIIMOHHOM ceccuu Ha
Kypce.

3.5 Tepwmbr u dopmyabl

Kpowme ocHOBHBIX, MPUXOIUTCSA PACCMATPUBATH U DOJIEE CIOXKHBIE OTIEPATINH,
MOy 9aeMble U3 OCHOBHBIX CYMEPIIO3UNUASIMA. YI00HO UMeTh 0003HAYEHUS U
mjist 3Tux Oosiee caoKHBIX onepanuit. Hampumep, B apudmeruke 0OBITHO
paccMaTprUBaIOT MHOTIOYJIEHBI, TPEJICTARIISIONMe co0oi cyneprno3unnuu 0, 1,
CJIOXKEHWST W YMHOYKEHHUSI.

Obo3Hadenust i Cymepro3uIiii OCHOBHBIX OMEPANWi HA3BIBAIOT TEp-
MaMmu.
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B Trepmax ucmon3yoTcst peIMeTHBIE TEPEMEHHBIE — MMEPEMEHHbBIE, TTPU-
HAMAIOIIWME 3HAYEHNST 13 OCHOBHOIO MHOYKECTBA PacCMaTpUBaeMoit airebpa-
u4aeckoit cucrembl. Mol Oymem 0603HAYATD MPEIMETHBIE TIEPEMEHHBIE CTPOY-
HBIMU JTATUHCKUMY OYKBAMU T, Y, Zz C HHICKCAMU.

Onpenenenne 3.5.1 (Tepma).

a). Kaoicdas npedmemmuan nepemennas u KaHcovili HYysbMeCcmHoLll cum-
60a onepayuu cuznamypor 8 mepm cuznamyps, ). B npedmemnyro ne-
peMEHHY 8TOOUM OHG cama, a dpyzue nepemernvie He 6xrodam. B cumson
onepayuy npedmemmube nepemenHble He 8Lo0Am.

6). Ecau f — n-mecmuwiti cumeon onepayuu cuehamypos Q, a t1, ...ty

mepmoi cuznamypo, 0, mo f(ty, ... tn) mooice mepm cuznamypos ).
Hepemennan exodum 6 f(ty, ..., t,) mozda u moavko mozda, Kozda ona 6xo-
dum zoms 6. 8 00uH U3 MEPMOS t1, ... 1y,

6). Kaotcdas eewn aAAAEMCH MEPMOM CuzHAMYPoL ) MOABKO ecat Imo
MOHCHO Q0KA3AMD, UCTOALIYSA NYHKEMbL 6) U 0).

2). Tepm, ne codeporcauyudi NePpemMenHbiE, HA3bEACMCSA 3AMKHYTIBLM.

O6braro npu aByxmectaom f Bmecto f(t1,t2) eme nmniyr (¢ fto). Ha-
npumep, numyt (21 + o) BMecTo +(x1, ). Hanpumep, ((z1 + z2) * x3) —
apudMeTHIecKuil TepM, B KOTOPOM + M %  CHMBOJIBI JBYXMECTHBIX OIepa-
i CTOYKEHUS ¥ YMHOMKEHHUS.

BaMerum, UTO €caM CMTHATYPa He COAEPXKMT CUMBOJIOB Onepanuii, To
KaKJIbIF TEPM dBJIAETCSH NPOCTO NPEAMETHON 1EePEMEHHOM, TaK KaK B 3TOM
CJlydae NyHKT 0) OnpesieieHus: HeJlb3s1 UCIOJIb30BaTh.

Omnpenenenne 3.5.2 (cocrosans). Cocmoanuem (uau ouenkot) anze-
Opauneckoli cucmemss HA3bLBAEMCA 0MOBPadCcerue, Komopoe Kaxcol npeo-
MEMHOT NEPEMERHOT CMABUM 6 COOMBEMCMBUE HEKOMOPHILT INEMEHM OCHOE-
HO20 MHONCECTIEA FMOTL CUCTNEMDL.

Onpenesnenne 3.5.3 (3HaYeHUsI TepMa Ha COCTOSIHUM).

Hyems 0 cocmosanue anzebpauueckots cucmems, A cuznamypos ).

a). Ecaux  npedmemmnas nepemennasn, mo o ) 3adano no onpedese-
HUI0 O

6). Ecau f — nysvmecmmviti cumsor onepavuu cuznamypos 0, f4 —
be3apeymenmuas onepayus, NOCMaBAEHHASA 6 coomeememeue cumeory f 6
anzebpauveckoti cucmeme A, mo o(f) ecmv anavenue f4.

6). Ecau f  n-mecmmwii cumeon onepavuu cuznamype 0, f4  one-
payus, coomeemcemeyouas cumsonry f 6 aszebpauveckot cucmeme A, a
ti,...,tn, — mepmor cuenamypo, Q, mo o(f(t1,...,t,)) ecmo

fAo(t),. .. o(tn)).
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Aaemenm o(t) nasvieaemces snauenuem mepma t Ha COCMOAHUY O .

Hanpuwmep, ecmm o(x1) = 1, 0(22) = 2, 0(z3) = 7, 0o o (((21 +72)*23)) =
21.

eitcTBUTEIBHO,
o((x1 +22)) = o(x1) +o(22) =1+2=3,

o(((z1 + x2) *w3)) = o((x1 + 22)) xo(z3) = 3% 7 =21.

Onpenesnenne 3.5.4 (paBeHcTBa TepMoB). Jlea mepma t1 uts cuenamy-
pot ) pashwl 68 anzebpaueckol cucmeme A cuznamypon 2, ecau onu umerom
00UHAKOBBLE 3HAYECHUS HA KAHCAOM COCTNOAHUY 3MOTl cucmems, A.

Jlist 3anucu CBOMICTB 3JIEMEHTOB aJredPanvecKoit CHCTEMBI UCTIOIb3YIOT
dbopmyibI.

Oupegesienne 3.5.5 (aromuoit dopmyabi).

a). Ecau tq, to mepmol cuzramypot ), mo ty = to amommuas Gop-
myaa cuewamypo, Q0. B t1 = to 6rodam me u moavko me nepemenHbie,
Komopvle 6rodam 6 t; uau 6 ts.

6). Ecau P — Hysbmecmubili CumMe0s omuowerus cuzhamypo, 2, mo
P amommasa opmyaa cuznamypo ), 6 KOMOPYH HUKAKUE TPEOMEMHbBLE
NEePEMEHHbLE HE BLOOA.

6). Ecau P n-mecmuonii cumeon omuowenus cuznamypos 2, a

mepmu, cuznamypot 2, mo
P(tla"'7tn)

amomnas gopmyaa cuznamypo. QL. B amy dopmyay exodam me u moavko
me nepemenmnble, Komopsie 8xodam xoms bv. 6 00un u3 mepmos ty, . . ., tn.

3 3

Onpenesnenne 3.5.6 (popmysibl JIOrMKHM OpeaNKATOR).

a). Amomnas gopmysa cuenamype. Q asasemes Gopmyrol cuznamy-
pot ). Bce nepemennvie, srodswue 6 amomuyro dopmyay, exodam 6 Hee
c600600H0.

6). Ecau ®, U — gopmyav, cuenamypor Q, mo =P, (& Vv ¥), ($&V),
(® — ) — moorce gopmyav, cuznamypuv Q. Ilepemennan 6xodum c60600H0
(ceaszanrno) 6 =P moada u moavko mozda, kKozda sMa nepemerHa 8LOOUM
c60600H0 (coomeemcemeenno, ceasanno) 6 . Ilepemennasn exodum c60600-
Ho (ceasamnno) 6 (P V ), (P&Y), (& — ¥) mozda u moavko mozda, K020
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MG NEPeEMEHHAs 6L00UM c60000H0 (COOMBEMCMEEHHO, C8AZAHHO) 6 00HY
u3 gopmys @ uau V.

6). Ecau ® Popmyaa cuenamypu, Q, x nepemennas, mo (Va)d
u (z)P mooice dopmyav, cuznamypo. ). Ilepemennan © exodum 6 obe
amu PopmysbL C8A3HO U He 8xodum c60000H0. OMAUYHAA OM T NEPEMEHHARL
séxodum 6 (Vx)® , (Fz)® ceobodno (ceazanno) mozda u moavko mozda,
K020a 9Ma nepemenHas 6Looum c60600H0 (COOMBEMCMEEHHO, C6A3GHHO) 6
D,

2). Kaocdas sewp asasemcs gopmyrot cuznamypo, 1, moavko ecau
MO MOXHCHO JOKA3aAMb, UCTOAL3YA a), 0), 6).

0). Qopmysa, 6 KOMOPYW HUKAKGA NEPEMEHHGA HE BT0JUM c60600H0,
HA3BLBAETNCA 3AMEHYMOU.

[IpuBegemM HECKOIBKO MPUMEPOB.
IIpumep 3.5.1.

Paccmorpum curnarypy €24, onucannywo B npumepe 3.4.1. Boipaxenue

(V2)(Vz) (V) (((3z1) Byr) R(z, 2, 21, y1)&(32) (322) (Sy2) R(y, 2, T2, ¥2)) —
(322)(3y2)R(y, 2, 2,92)) (7)

aBnsercs GopMyIoil CUTHATYPBI §) cOomepsKaImei CBI3aHHO T, Y, 2, T1, Y1,
T2, Y2 W HE COIeprKamel CBOOOIHBIX MEPEMEHHDIX.
Heitcreurensno, R(z,z,x1,y1) n R(y, z,T2,Y2) — aromubie GOPMyJIbI,
IO3TOMY
(Ewl)(ayl)R(:U: 2y L1 y1)7

(3332)(3?}2)]%(?}7 2, L2, y2)7
(32)(F22) (Fy2) R(y, 2, 22, y2)

aBasA0TCA OPMYJIaMu, B KOTOPBIE T, 2 — B IEPBYIO, Y, Z — BO BTOPYIO, i —
B TPETHIO BXOIAAT CBOOOMHO, & T1, Y1 B NEpBYIO (GOPMYIY, Ta, Y2  BO BTO-
PYIOHU Z, T2, Y2 B TPETHIO BXOIAT CBA3aHHO (IIYHKT B) onpenesenus 3.5.6).
ITosromy

((F21) Fy1) Rz, z, 1, 91)&(32) (322) (3y2) R(y, 2, 22, y2))

COIEPAKUT I, Y, Z CBODOIHO, & Z, X1, Y1, L2, Y2 CBsi3aHHO (IMyHKT 6) Oonpese-
sernst 3.5.6). Okonuarenbro, B Gopmysy 7 HUKAKas NEPEMEHHAsI HE BXOIUT
cBOBOJHO, & T, Y, Z, T1, Y1, T2, Y2 BXOAAT CBA3AHHO (MYHKT B)).

IIpumep 3.5.2.
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Paccmorpum curnarypy s, onucannyio B npumepe 3.4.2. Boipaxkenue

(V) ((3y1)(F21) F21)Q(y1, 21, 73, 71, T)
= (Fy2)(322) (322)Q(y2, 22, T4, 22, 7))  (8)

ABJIAETCA d)OpMyJ'IOﬁ CUTHATYPBI QQ, B KOTOPYIO T, Y1, 21, L1, Y2, 22, I3
BXOOAT CBA3AaHHO, a T3 U T4 BXOJAT CBO60,J1HO.

IIpumep 3.5.3.

Paccmorpum cruoBa curnarypy (22, onucannyio B mpumepe 3.4.2. Boipa-
JKEHUE

((Fz1)(Fy1)(321)Q (w3, 21, ¥, Y1, 21)&
(322)(3y2) F22)Q (w1, 22, y,y2, 22))  (9)

ABnsgeTcs GOpMyNIOil CUTHATYPHI ()2, B KOTOPYIO X1, Y1, 21, T2, Y2, 22 BXOJAT
CBSI3aHHO, & T3, Y ,T1 BXOAAT CBOOOmHO. V3 3TOrO mpmmepa BUAHO, H9TO
OIHA W Ta YKE TIEPEMEHHAsT MOYKET BXOJIWTH B paccMaTrpuBaemMyio popmysry
u cBODOJIHO, U CBSA3AHHO.

Cumsosbt &, V, =, = 06bIYHO HA3LIBAIOT (IIPONO3UIIMOHAIBHBIMY) CBSI3-
kamu, a V n 4 — 3nakamn kBaunTOpoB. [Ipm 3Tom V — 3HaK KBaHTOpA OOIII-
HOCTH, & 3 — 3HAK KBAHTOPA CyIIECTBOBaHUs. Kcam & — niepemMeHHasi, TO
Boipazkenus (Vz), (3z)  KBaHTOPBI OOLUIHOCTH U CYMIECTBOBAHUS, COOTBET-
CTBEHHO, T10 IEPEMEHHON .

B dopmynax (Vz)® u ()P dopmyna & nasbiBaercs o6iactbio Jeii-
crBust kBauropa (Vz) wiu (3z). [py6o roBops, CBA3aHHOE BXOXKIEHUE Iie-
PEMEHHOM  3TO BXOXKIEHHE B 00/ACTh AefiCTBHAS KBAHTOPA IO TOI Ke Te-
PEMEHHOTA.

Oupegesienne 3.5.7 (cnoxkuocru dopmysbl).

a). Caoorcnocmv amommnoti popmyav, pasra 0.

6). Caoostcrocmo kascdot ug gopmya (P V ¥), (&V), (& - ¥) pasHa
yeeauuennot na 1 cymme caoorcnocmeds gopmya ® u W.

8). Caoostcnocms kasicdot us gopmys =@, (Vr)®, (Iz)® pasna yseau-
wennol na 1 caosrcnocmu gopmyave ®.

I'py6o roBopst, CI0KHOCTH (POPMYJIHI — ITO Y9UCIIO BXOKIECHUH CUMBOJIOB
KBAHTOPOB M CBA30K B 3Ty (hOpMYyILy.

Ounpegesienue 3.5.8 (3navyenus: popmyuis).
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Iycmo A — anzebpauueckas cucmema cuzhamypor 2, ® — dopmyra
cuznamypvs ), 0 — cocmoarue cucmemvs A.
a). Ecau ® ecmov t1 = to, 2de t1 u to mepmovt cuznamypst 2, mo

o(®) =1, ecau o(t1) = o(t2), u o(P) =0, ecau o(t1) # o(t2).

6). ITycmos @1 ecrnv P, P nyasmecmuviii CuMB04 OTNHOWEHUA U3 CU2-
namypo, Q u PA — omnowenue, nocmasaenmoe 6 cOOMBEMCMEUE CUMBONY
P 6 cucmeme A. Tozda o(P) ecmv PA.

6). Ilycmo ® ecmo P(ty,...,t,), 2de P n-mecmuviii cumeon omuouse-
nua us cuznamypo, O, a ty, ... t,  mepmo. cuznamypn 0, P4 ommo-

wenue, nocmasaennoe 6 coomsemcmeue cumeory P 6 cucmeme A. Tozda
o(P(tr,...,tn)) =1, ecau

(o(t1),...,0(t,)) € PA,

(o(t1),...,0(t,)) & PA.

2). Ecau ® ecmo odua us gopmys =Py, (P1VPs), (P1&Py), (21 — P2),
mo o(®) onpedeasemcs wepes o(®1) u o(Py) no npasusam, yrazarnom 6
CACOYOUWUT MAbAUYAL.

0
1

1
0

| @1 [ @ [ (9:1&9)) |
0 0 0

—~

‘I>1V¢2) | (‘bl—)‘}z) |
1

~ =~

0 1 0 1
1 0 0 0
1 1 1 1

0). Ecau ® ecmo (Fz)P1, mo o(®) = 1, ecau cywecmeyem maxoe co-
cmoanue o1 cucmemvs A, wmo o1(y) = o(y) daa Kascdoti omauunot om x
nepemennot y u o1(®1) =1, u o(P) =0 68 ocmarvHOL CAYHAAL.

e). Ecau ® ecmv (Vz)®1, mo o(®) = 1, ecau 01(®1) = 1 daa xaok-
dozo maxozo cocmoanusn o1 cucmemvr A, wmo o1(y) = o(y) dasa xascdol
omauunoli om & nepemennol y, u o(P) = 0 68 0cMaALHHT CAYUAAT.

Ecau o(®) = 1, mo 2060pam, wmo ® ucmunna na o u nuwym o = .
Ecau o(®) = 0, mo 2060pam, umo ® aoocua na o. Ecau & ucmunna wa
Kastcdom cocmosnuu cucmemve A, mo zosopam, wmo ® ucmunna 6 A (uau
na A), u nuwym A E .
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Ecau ® ucmunna 6 kaxcdotll anrzebpauueckoli cucmeme cuznamypv, 2,
mo 2060pam, umo ® mootcdecmeenHno UCMUHHG.

JIerko 3aMeTuTh, 9TO
o((Vz)®) = o(=(Fz)~®),
o((Fx)®) = o(=(Vz)-P)

st Kaxka0i opmysibl @ m KayKI0T0 COCTOSIHUS O .
TIpuBesem HECKOJIBKO MPUMEPOB.

IIpumep 3.5.4.

Paccmorpum dopmyny (7) u anrebpanueckyo cucremy Aj, onucannyio
B mpuMepe 3.4.1. Kak sra ¢opmyna, Tak u cucrema A; WMEIOT CHTHATYDY
)1, onucanuyto B ToM ke npumepe. Popmyna (7) umeer Bux (Vz) (V) (Vy) .

®opwmyna (7) uctunna B A . [lelicTBUTENHHO, PACCMOTPUM TIPOU3BOJILHOE
cocrosinue o cucrembl A. Eciu

o | ~(3z1) 3y R(z, 2, 21,41)

t0 dopmyna ® toxe ncruaHa Ha 0. [lycrs
g ‘: (Hrl)(ayl)R(T/ 2,1, yl)

Torma o(x) asaserca mudpoM rpynnel, a 6(z)  HA3BAHUEM TAKOrO HPE]-
METa, 9TO B HEKOTOPOE YHCJI0 B HEKOTOPOH ayJINTOPUU TPOBOAMTCSA SK3AMEH
no npeamery o(z) B rpynne o(z). Ecin

o ‘: ﬁ(EZ)(Elmz)(Eyz)R(y7 Z,T2, ?J2)=
to dpopmyna ¢ ucrurna Ha o. [lycrs
o ‘: (32)(3332)(3?}2)1%(?}7 Z, T2, ?Jz)

U3 onpenenenuss A; Jerko ycMOTpeTh, 4ro Toraa o(y) sBiagercd mudpom
rpyunst. Kpome toro, eciu B rpynmne o () npoBOgUTCs 9K3aMEH 110 TIpeIMe-
1y 0(z), TO U B JI00O# APYroii rpymie, B YaCTHOCTH, B rpymmne o(y) Toxe
NPOBOJIUTCS IK3AMEH 110 peaMery o (z). 3HAYUT, CyHIECTBYET TAKOE COCTOs-
nue o1 cucremnl Ay, uro o1(y) = o(y), 01(z) = o(z) u o1 = R(y, 2,22, y2).
ITosromy

o = (Fz2)(3y2)R(y, 2, 22, y2).

910 roBoput 0 ToM, 4T0 ¢ |= . VI3 1pou3BOABHOCTH ¢ CJELYeT, 9TO
Ay = (V2)(Var) (V) .

Buauut, popmyna (7) ucruana B Aj.
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IIpumep 3.5.5.

Ilycts ¢ Takoe cocTogHue CUCTEMbI As curHaTyphl (o M3 IpUMe-
pa 3.4.2, uro o(z3) ecrb Mep3nsakos, a o(x4) ectb Ma3zypos. [Tokaxkem, aro
dopmyna (8) noxua Ha 0. llyerb 07 s11060€ Takoe COCTOsIHUE CUCTEMBI Ao,
aro o1 (r3) = Mepanskos, o1 (x4) = Masypos, o1(z) = 201, o1(y1) = M1,
o1(z1) = anrebpa, o1 (z1) = 3. Torna

o1 | Qy1, 21, w3, 71, 7).

Oanako, ecaim g2 — Takoe cocrosinue cucrembl Ay, uto o9(z4) = Masypos,
o2(z) = 201, 10

02 |: _‘Q(y2722,$47$27$)7

Tak Kak Masypos He sk3amenyer B ayauropuu 201. Ilostomy dopmyna (8)
JIO’KHA HA 0.

C npyroii cropoHsbl, ecain g’ — Takoe cocrosinue cucrembl Ay, uaro o' (13) =
Mepanskos, o' (x4) = Epmos, 1o (8) ucrunua Ha o'.

Takum 06pazom, ucrnHHOCTH (8) HA cOCTOsiHMM 03 cucrembl Ay 3aBucur
or o3. Inst oganx cocrosinmii (8) mcTuHHA, s APYTUX — JIOXKHA.

I'py6o rosopsi, (8) roBoput 0 TOM, 4TO IK3AMEHATOPHI T3 U T4 IK3AME-
Hy}OT B OJHUX U TEX 2KeE ay'HI/ITOpI/IﬂX.

IIpumep 3.5.6.

Paccmorpnm eme pas Ty ke cucremy As curaaTyps {3, HO TEnepb BMe-
cre ¢ opmyoit (9). Ilyers 0 cocrosinue cucrembl As. Popmyna (9) ro-
BOPpUT O TOM, 4YTO Y SABJIACTCA O6IIH/IM 9K3aME€HATOPOM B TpyHnmnax rs u Iq.
IMosromy ecan o(xz3) = M1, o(z1) = M2 n o(y) = Epmos, ro (9) ucrunna
Ha o. Ogaako, ecmu o(x3) = M1, o(z1) = M2 u o(y) = Jlaspos, To (9)
soxkHa HA 0. PopMyna (9) J0KHA TAKXKE HA BCEX TAKUX COCTOSHUSAX O CH-
crembl Ao, uro o(x1) = M1, o(x3) = M3, tak kak B rpynmnax M1 u M3
HET ODIIMX 9K3aMEHATOPOR.

Onpegnesienne 3.5.9 (pe3yibrata HOACTAHOBKN).

Iyemv x1,...,2, NONAPHO PA3AUYHBIE TEPeMEHHBe, @ t1, ... Ty
mepmot.
a). Ecau x omauuna om kascooli u3 nepementvis T, . . ., Ty, Mo

(@)5 e

ecms .
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6). Ecaui € {1,...,n}, mo
(@),

Freon eomy f.

ecmo t;.
6). BEcau f nyavmecmmunidi cumeon onepayuu, mo (f)g
2). BEcau f — n-mecmuniti cumeon onepayuu, a t,. .., t, — mepmoi, mo
(O b)) T
ecmb
FODE s (e )
0). Jlas 110601 mepmos T u §
[ I

(r= S)tl,...,tn

ecms
(r)e) s = (8

e). Ecau P — nyavmecmuoill cumeos 0MHOWEHUS, MO

(P

ecms P.
o). BEcau P m-mecmuolll CuMB0A OMHOWEHUA, 4 T1,. .., 'm
Mbl, TO
(P(rh T rm))fllj...‘.‘,’tiﬂ
ecms
P((ro)g i, (rm) )

3). Jas moboz gopmya ® u ¥ u das aoboi ceasku & € {&,V, —}

L1y...9Ln

((@QW)); k.

11,...,zn)

ecms
((Q)tzll,y......,’tz""<>(\Il)t1,...,tn
u). as 1060t dopmysve ®

(=)

ecms
— (@)
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k). Ecaui € {1,...,n}, * — maxas nepemennas, OMAUYHAA OM L1, . . . , Ty,
wmo © exodum 6 t;, a x; 6xodum ce0bodno 6 gopmyay ® u Q) € {V, I}, mo

(Qa)®)y 7 nr
He onpedeseto.

a). Ecau Q € {VY, 3}, = — nepemennas, omausnas om 1, ..., Ty, U 044
scakoeo i € {1,...,n} aubo x ne sxodum 6 t;, aubo x; ne 6rodum c60600H0
6 gopmyary P, mo

(Qa)®); T
ecmo
(Qz) (@),
m). Ecaui € {1,....,n}, Q € {V 3}, mo
((Qzi) @)y,

ecmo
(Qu) @)t g vmsin

ti,oticastigr,.tn

I'py6o roBoOpsi, 0IHOBpEMEHHAs TTOACTAHOBKA TEPMOB

ti, ... tn

BMECTO CBOOOMHBIX BXOXKIEHUH TIOMAPHO PA3JIMIHBIX MEPEMEHHBIX

L1y-.-,Tp

3

B dopmysie ® BO3MOKHA TOJIBKO B CIy4ae, ecjiu Hu JJist Kakorod € {1,... n}
HW OHO CBODOJIHOE BXOXKIEHWE X; HE JIEXKUT B 00JIACTU AEHCTBUS KBAHTOPA
M0 MEPEeMeHHoH, Bxoasmel B t;. Pe3ymbprar 3710 TOACTAaHOBKH, €CIM OHA
BO3MOKHA, 0003HAYAETCA depes

[ P %
(Q)tl,...,t" .
Jlemma 3.15. Ecau A — aazebpauueckas, cucmema cuenamypos §); o

cocmoanue cucmemol A; z  nepemennas; s, v, t  mepmo, cuznamypos
o(s) =o(r), mo

Jloxaszameavcmeo. Vnayknneit Mo 9ucay CUMBOJIOB onepanunii B Tepme t.

Basuc magykmuu. TepMm ¢ ecTh mepeMeHHas WM CUMBOJ HYJIbMECTHOM

onepaiuu. Eciu nepemennas oriaudda or z, 1o (t)Z u (t)Z cosnazgator c t.
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z

Zecrb s, (t)2 ecrb T u o((t)2) = o(s) =

Ecnn nepemennas ecrs z, To (t) z

o(r) = o((t)7)-
Ecnu ¢ ectb cuMBOM HyTbMeCTHOH oneparmu, To (t)Z n ()2 coBmagator
ct.

Nupykiumonnsii mar. Ilycrs ¢ ects f(t1,...,t,) 1u

msi € {1,...,n}. Torga

o((1);) = fH ()5, o ((80)7) = FAo((0)F, - o((ta)]) = a(()7).

Jlemma 3.16. Ilycmv A anzebpauueckas cucmema cuznamypo, 2; @
dopmyaa cuenamypo, Q; T, s — mepmor cuenamypol ); z — nepemeHHas;

(®)2 u (®)Z onpedenenv; o — cocmosnue cucmemnvt A; o(s) = o(r). Toeda

a((®)3) = a((®);)-

Zoxazameavcmeo. VHIyKIMeH M0 CIOKHOCTH (HOPMYIIBL.
Bazuc uaayknuu. Cnoxkuocts paBua 0. ¢ aromuas dopmyna.
Cuyuait 1. ® ecrb nysabmecrusiit cumsost ornomenusi. Torpa ()2 u ()2
ecth .
Cayuaii 2. ® ectb t1 = ty. Torma (P)

z
S

(t1)s = (t2)5,

€CThb

a (®)Z ecrn

(t1); = (t2);.
Tak kak
o((t1);) = a((t1)7), o((t2);) = o((t2)7),
10 0 ((9)3) = o((®)2).

S
Cayuaii 3. ® ectb P(t1,...,t,). Paccmarpusaercs anajgornyaso:

o((2)) =1 = (o((t1)3), .-, 0((ta)])) € P! =

(@((t1)7), - 0((ta)7)) € PY = o((®)7) = 1.

Nuayknuonnsiii mar. ® ecrs gmbo =P, gmbo (PP Ps), rae
O e {&, Vv, =},

6o (Jx1 )Py, mubo (Va1)®q, a nua dopmyn &1 u @5 nemma yxe mokasana.
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Cutyuaii 1.
o((=®1);) =1 - 0((®1);) =1 = o((®1);) = o(=(®1);)-
Coryuait 2.
o((210®2)7) = o (((21);0(P2)7) = o ((21)7) 0o ((22)7) =
o((21)7)00((22)7) = o ((210P2)7).
Ciyuait 3. Beam @, 0Tamiano ot z u z BXoAuT cBo60H0 B ®;, 10

o(((B21)®1)5) = o((F21)(®1)5) = 0 ((F21)(®1)7) = o ((321) 1)),

rak kak u3 onpegejennocru (®)Z u (®)Z cuenyer, 4ro Bce nepeMeHHbIE,
BXOJSLIME B T, §, oraudHbl Or x1. JeficrBuresnsno, ucrunnocrs (dz)(P)2
HA 0 PABHOCWJIbHA CYLIECTBOBAHUIO TAKOI'O COCTOSIHUSI 01 CUCTeMbl A, 4ro

o1(z') = o(2') mna Bcex mepeMeHHbBIX &', OTJIUYHBIX OT 1, U

o1 |= (91)7.
. Tak kax
01(s) = o(s) = o(r) = ou(r),
TO
o1 = (®1);7-
SuHadwur,

o = (Jz1)(21);.

Ecun ke x1 ecrb z niu z ne Bxouur csobouno B @1, ro ((3z1)®Pq): ecrs
(E'fl?l)‘l)l n ((E"El)‘l)l)i €CTb (3’151)@1
Coryuait 4.

o((V21)®1)7) = o(=((B21)=®1)5) = o (=((Fz1)~®1)7) = o (V1) ®1)7).

Jlemma 3.17. ITycmv A — anzebpauueckas cucmema cuenamypor 2, P
popmyna cuznamypo, ), t mepm cuznamypu. (), ne codeporcauyut
nepemMeHnots T, o u oy maxue cocmosnus cucmemv, A, umo oq(y) =

o(y) dan ecex nepemennvix y, omauynnz om x, u (P)¥ onpedeseno. Tozda

o1((®)7) = o((®)7)-
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Zloxaszameavcmeo. Nunyknwmeit o cinoxuoctu ®. U3 onpenenennit cienyer,
a0 0(8) = 01(8) ANst BCEX TEPMOB S, HE COAEPKAIIMX .
Bazuc. & aromuasa. Eciu &  HyIbMecTHBI# CUMBOJ OTHOIIEHUS, TO

a1 ((®)]) = o((®)7) = 24
Ecan & ecrs t1 = ty, TO
o1((®);) =1 < o1((t1);) = o1((t2)f) =

o((t1)]) = o((t2)7) <= o((®)]) =1,
TaK Kak
o1((t1)f) = o((t)f), o1((t2)f) = o((t2)f),
ubo (t1)f u (t2)7 He comepxKar .
Cuayuaii, korna ® ecrp P(ty,...,t,), pacCMaTpUBaETCs AHAJIOTMYHO.
Nuayknuonnsiii mar. ® ecrs gmbo =P, gmbo (PP D), rae

O e {&, Vv, =},

mubo (Qx1)®q, rue Q € {V, 3}, a nna dbopmysn MeHbIIEH CI0XKHOCTU JTeMMa,
y2Ke JOKa3aHa.

B neperIx AByX Ciy9asix MCTUHHOCTHOE 3Havenne ® Bhranciasercs depes
ucrTuHHOCTHBIE 3HavYeHust 1 u ®y. Pacecmorpum tperwmii ciyqait. [lycrs @
ecthb 3.

Ecmu z1 ects 2, 10 ((J21)P1)7 ectb (Jz)®,. Uctunaocts (Iz)®; HA 0
PABHOCUJIbHA CYIIECTBOBAHUIO TAKOIO COCTOsHUs ¢’ cucreMbl A, uro o' (y) =
o(y) Ansd Bcex MEpeMeHHBbIX Y, OTJIMYHBIX OT z, u Ha o' wuctunua ®;. Ho
roraa o' (y) = o1(y) miust Becex nepemeHHbIX Y, orndHbix or z. [losromy,
ecam dopmyaa (Iz)®; ucruHaHa HA 0, TO OHA UCTMHHA W HA 0.

Ecnu xe 27 ornmmano or z, 1o ((3z1)®P1)7 ecrb (3x1)(P1)7. Iycrs HA 0
ucrunna (J21)(P1)7. Torga cymecTByer Takoe cocTosHue o' cucreMbl A, 410
o'(y) = o(y) mng Bcex mepeMeHHbIX Y, OTJIUYHBIX OT &1, U HA 0’ UCTUHHA
(®1)7. Hycrs o] (y) = o'(y) st Bcex NEPEMEHHBIX Y, OTJIMYHBIX OT &, U
nycrs o (z) = o1(z). [lo MHAYKUMOHHOMY NDPEIIONOKEHUIO, HA 0] UCTUHHA
(®1)7. 3uauur, ((Jz1)®P1)F ucrunna Ha 01, TAK KAK st Y, OTIMYHBIX OT &
unr,

o1(y) = o(y) =o' (y) = o1 (y).

Curyuait, korga () ecrb YV, paccMarpuBaeTcst aHaJIOIUYHO. [ |
Jlemma 3.18. Ilycmv A — anzebpauueckas cucmema cuznamypv, ), & —

dopmyaa cuznamypo. Q, t mepm cuenamypo, Q, (®)7 onpedeseno, o
maxoe cocmosnue cucmemv, A, wmo o = (®)¥. Toeda o = (Jz)®.



3.5 Tepmbr u popMyIBI 139

Zloxaszameavcmeo. Boibepem Takyio mepeMeHHyio 2z, KOTOpasi HE BXOJUT B
® u t. Torga ((®)F)? ecrn (P)E, rue r ecrs (t)¥ (Gosee obwiee yrBEpKACHNE
comepxkurcs B ynpaxuenun 3.5.5). Ilycrs 09(y) = o(y) ana Bcex mnepe-
MEHHBIX Y, OTJIMYHBIX OT z, U 02(z) = o(z). Tak xak ((®)7)Z ecrn (P)7,
10 02((®)F) = o((®)F) (nemma 3.17). ITo memme 3.16, 02 ((®)F) = 02 ((®)F).
Caenorarenpro, (P)* ncrnana Ha oy. PaccMOTpUM Temeph TaKoe COCTOSTHME
03 1Ot ke anrebpandeckoii cucrembl, 4r0 03(y) = 02 (y) AJist BCex nepeMeH-

HBIX Y, OTJIMYHBIX OT Z, U 03(x) = o2(r). Nmeem

03(®) = 03((®);) = 02((®)7)-

Buauunr, (3x)® ncrunna va o9. Taxk kak ((z)®@)Z ecrs ()@, 10 1O JNeM-

me 3.17, 09 ((3z)®) = o((3x)®). Urak, (Jz)® ucrunna na o. [ ]

Jlemma 3.19. ITycmv A — anzebpauueckas cucmema cuznamypv, ), ® —

gopmyaa cuznamypo, 2, t — mepm cuenamypo 2, () onpedeaeno, o

maxoe cocmosnue cucmemvt A, wmo o = (VYx)®. Tozda o |= (P)F.

Hoxazameavcmeo. Ecun na o noxuo (®)f, rona o = ()P (nemma 3.18)
u o = —(Vz)®. Ionyuennoe nporuBopeyne JOKA3bIBALT JIEMMY. [ ]

Yupaxuenus kK §§3.4 —3.5

Yupaxkxuenue 3.5.1. Apudmemurotll Ha3b164eMCA CUCTIEMA CULHATNYDDL
<+7 *7 07 ]‘>7

O0CHOBHOE MHOINHCECTNEO KOMOPOT — IMO MHONHCECTNEO HAMYPANLHBIL YUCEN,
a+,%,0,1 — 2amo obvunble ONEPAUUL CAONHCEHUA U YMHOHCEHUA U YUCAG (
u 1. Apupmemuueckoti nasvaemces cuzHamypa apuPmemuru.

Sanucams gopmyay, He codeparcauyyro c60000HBIL NEPEMEHHBIL, OMAUY-
HOLL O T, Y, Z, UCTNUHHYI0 8 cCucmeme apudmemuveckots cuznamyps, mozda
U MOALKO mozda, kKoz2da

a) aubo T, Aubo Yy ecmv HYAL;

6) T ABAACTNCA YEMHOLM HYUCAOM, G Y ABAAETCH NPOCTBIM YUCAOM;

6) T menbue y;

2) z deaum Kak T, mak u y;

0) wucaa T u Yy ABAAOMCA B3GUMHO TPOCTIIOLMU;

e) cAodcenUe KOMMYMAMUEHO;

o1c) caoocenue QUCMPUbYMUEHO OMHOCUMEALHO YMHOHCEHUM;

3) 6CAKOE WUCAO ABAALMCA CYMMOT MPET K6aIPAMOS;

u) cywecmeyem HaubosbULEE NPOCTNOE YUCAO.

Kaxue uz smux gopmya e)  u) ucmunno 6 apudmemure?
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VYupaxkuenne 3.5.2. Daemenmaphnoli zeomempueti HA3bl6AEMCA CUCTEMA
cuznamypw, (P, L, F, C, B), 0cHo6HOE MHOMHCECTNEO KOMOPOT — M0 MHOMCE-
CTMBO MOYEK, NPAMBLE U TAOCKOCTET MPETMEDPHOZ0 €8KAUI06020 TPOCTPAH-
cmea, a P, L, F,C,B MO COOMBEMCMEEHHO 00HOMECITIHBLE OTNHOULEHUSA,
oMb MOUKoT, 6vMb NPAMOT U OBIMD NAOCKOCTNDBIO, 4 MAKHCE 0BYTMECT-
HOE OMHOUWEHUE NPUHAIAEHCHOCTIU U MPETMECTNHOE OMHOULEHUE MENHCIY
MpPems MOUKAMU, YMEEPAHCIAULEE, YMO OHU AEHCAM HA 00HOT NPAMOT U
e8mopas aesxcum mescdy nepeoti u mpemved. [eomempuueckoli nadveaemcs
CUZHATNYPA FINEMEHMAPHOT 2E0METNPUL.

3anucams GopmyaYy, UCTMUHHYIO 8 CUCTEME 2EOMEMPUYECKOT CULHANY-
Pyl Mo20a U MoAbKO Mozda, kKozda

a) wepes Kaoscdve d6e Npamvle NPOTOOUM NAOCKOCTL;

6) 0as KaHCAOT MOUKU CYWELCNBYEM NAOCKOCTID, He NPOTOOAULAHL YEPES
My MouKy;

8) CYULLCMBYIOM MPU MOUKY, HE AEHCAULUE HU HG KAKOT NPAMOT;

2) 0as Kaocoux 08YT PASAUMHBLT TOYEK CYWELCTNEYET TOYKE, AEHCAULLIL
MEHCOY HUMU.

Kaxue u3 smuz Gopmya ucmumnms, 6 ssemenmaproti zeomempuu?

VYnpaxueaue 3.5.3. Paccmompum cuzhamypy, COCMOAWYIO U3 00HO20
cumeona deyrmecmuozo omuowenus P. Kaoscdas woneunasn cucmema smot
cuzHaAMYPHL MOdHCEM bbms 3adana Mabauyetl, 6 KOMOPOT CMPOKU U CMOAD-
Ubl NOMEYEHBL INCMEHMAMU OCHOBHOZ20 MHONCECTNEA IMOT CUCTNEMbL, 0 HA
nepeceveruy cmpoxu u cmoabya nomewaemes 1 uau 0 8 3asucumocmu om
M020, NPUHAOAENHCUM UAU HEM NAPA IAEMEHMOE, NOMEYAIOULUL IMU CMPO-
Ky U cmoabey, omuoweruro P.

a). Ckoavko cyusecmeyem padauiuHuLE MAKUT CUCTEM € OCHOBHbLM MHO-
aorcecmeom 0,1, 2,3, 47

6). ¥Ynopadowum amu cucmemvi Kax nocaedosamesbHOCMu dAuHb, 25 u3
Hyael U eJUHUY, CYUMaR MY U3 08YT NOCAeI08AMEALHOCTET MEHbULE, Y
KOMOPOU Nepevlli U3 HEPABHBLT dnemenmos menvwe. Hanpumep,

0110000000000000000000000

boavwe, uem

0101111111111111111111111.

Kaxue mecma 6 amom nopadke 36aHUMAIOTM CUCTREMBL C AOHCHOIM 04 BCEL
nap u ¢ UCMUHHbLM 04a 6cexr nap omuowernuem P?

6). Jas mpex u3 smux cucmem ¢ womepamu 18, 6 u 8 nposepumso,
UCTMUHHG AU 6 HUT POPMYALQ
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(V) (Fy) (P (2, y)&~(32) (P (x, 2)&~P(z,y)))-

2). IIpudymams samrnymyto Gopmysy 3moti cueramypsbl, KOMOPAs Uc-
MUHHA 80 BCET IMUT NAMUIAEMERMHOIT CUCMEMAT, HO KOMOPASA NONHCHA 8
HEKOMOPOU KOHEWHOT CUCMEME.

0). ITpudymams 3amrrymyro Gopmyasy 3mot cuzrhamypvl, KOMOPaL UC-
MUHHA 80 BCET KOHEYHBLT CUCTNEMAL IO CUZHATNYDDL ¢ HEYETNHBLM YUCAOM
INEMEHMOB, HO KOMOPAA NOHCHA 6 HEKOMOPOTE KOHEYHOT CUCmeme.

e). Hpudymams 3amrnymyto Gopmyasy 3motl CuzHaAmMYPs, KOMOPAA UC-
MUHHA 60 6CET KOHEYHDLT CUCTNEMAT 3MOT CULHAMYPbL, HO KOMOPAH NOHCHA
8 Hekomopotli beckoneuHotl cucmeme.

VYnpaxueaue 3.5.4. Onucams anrzebpauieckyro cucmemy, 3a0a0uyro pac-
nucanue Jdeuncenus noe3dos na nexomopol cmanyuu. Ilposepums, ucro-
04 u3 GOPMasbHBLT onpedeserutl, UCTNUHHOCTD 6 IMOU cucmeme Gopmyn,
YmeeporcoanuuT, 4mo

a) kaoHcobili Noe3d UMEEM U MOALKO 00HY KOHEUHYI CMAHUUI;

6) 6 Kaocoul KoOHEUHBIT NYHEM Kasrcoul denv Todum e boaece NamMuU
PASHBLE N0€30086;

6) cywecmeyem noesd, Komopud caedyem 0o Koneunol cmanyuy bosee
MPex CYmox;

2) ecau dea KaKuzT-mo noezda umerwm O6UUT HAYAALHBT NYHKM, MO
OHU UMEM U 00WUTl KOHEUHDLT NYHKM.

Yuopaxkuenune 3.5.5. Fcau x nepemernan; P popmyana; t, T, s
mepmot, mo (()F)% ecmo (B)7, 2de s ecmo (£)T (8 npednonoscernun, wmo

6ce scmpevarouuecs gopmyan, onpedesenn). Jokasams smo.

Yupaxxuenue 3.5.6. s 11000x nepemennoti & u opmyan, ¥ onpedese-

na gopmyaa (V). Ipu amom (V)2 ecmv V. Jokasams amo.

VYupaxueune 3.5.7. Ecaut — mepm u nepemennasn x ne sxodum c60600-
x

Ho 6 gopmyay ®, mo ()7 ecmov . Jokazams smo.

Yopaxueaue 3.5.8. Fcau mepm t ne codepocum nepemennsir, a nepe-
MenHaa T 6xodum c6060dno 6 gopmyay ®, mo () onpedeneno. Jokazams
amo.

Yupaxxuenune 3.5.9. Ilycmv nepemennvie Ty, ..., Ty, Tpt1 NONGPHO PA3-
AUNHOL U HE 8TO0AM 6 mepmbl t1, ..., ty, tpp1 u ® — maxas dopmyaa,
Ymo

(@)zl,...,zn_;_l

ti,..tnga



142 3 JIOI'UKA IIPEJIUKATOB

onpedeaena. Jlokazamo, wmo

(@)zl,...,zn_;_l

ti,..tn41

cosnadaem ¢

L1, yTp \Tn41
(@) 0 Dl
3.6 PopMyIMpPOBKA MCYHNCJIEHUSI MPEANKATOB

Nrak, mbr paccmoTpenn andaBuT, COAEPKANINAN CATHATYPHBIE CHMBOJIBI OT-
HOIIIEHUI W omepalnuii, CHMBOJI PABEHCTBA, CBA3KN U CUMBOJIbI KBAHTOPOB,
3HAKW [ IPEJIMETHBIX TIePEMEHHBIX, CKOOKM u 3amsaTyio. Hekoropsie mo-
CTIeZIOBATEIFHOCTH 3JEMEHTOB 3TOro andaBuTa Mbl HAa3Bagu (GopMyIaMu
n Tepmamvu. Tepmam u GOpMyIamM MbI TPUIAINA HEKOTOPBIH CMBICT: TEp-
MBI 3aJaI0T orepannu, a GOPMyJIbl — OTHONIEHWST HA OCHOBHOM MHO>KECTBE
paccMaTpUBaEMO anredpandecKoil CuCTeMbI PACCMATPUBAEMOM CUTHATY PhI.
Harmreit 6/mrzkaiinreii menbio 6yIeT onucanne MeXaHu3Ma, KOTOPBIA OpOXK Ia-
€T BCE TOXK/IECTBEHHO MCTUHHBIE (HDOPMYJIBIL.

Onpenenenne 3.6.1. Kak U 6 UCNUCAEHUU 6bICKA3BIBAHUT, Mbl OYdem
MAKIACE PACCMAMPUBATID KPOME BOPMYN HA3BLEAEMBLE CEKBEHUUAMU BbLPA-
orcenus euda I' - @, 2de = cumeon cexsenyuu, I'  nocaedosamenvrocmo
Ppopmya, Komopas moscem bvimo u nycmot, a ® — dopmyara.

IIycts pukcuposana curaarypa (2. @opmyna maee B 3Toil rmaBe  Gop-
mysna curHatypsl 2. Tepm  TepMm curaarypsi 2. /lamee OyKBbI T, Y, 2 ¥ 3TH
OYKBbI C MHIEKCAMU — npejMerHbie nepemennbie; @, U, O u 311 OyKBbI C
nagekcamu — dopmyasl, I' u I' ¢ magekcamn — mnociienoBareabHOCTH (HOP-
MYJI, KOTOPBIE MOTYT OBITh W IMyCTHIMU; t, I, S U 3TH OyKBBI C MHIEKCAMHU —
tepmbl. Vcnonb3oBanue Gopmyrsl (®)7 B mpaBuiax, BHIBOJAX, TOKA3ATETb-
CTBAaX W T. II. IPEIIOJIATAET, 9TO 3Ta (POPMYIIA ONPEIETEHA.

Omnpenesnenne 3.6.2 (akcmoM). AKCUOMAMU ABAAIOMCHA BCE CEKBEHUUU
caedyrouwus 6udos:

a) ®F @, 2de ® — Popmyara;

6) Fx =z, edex  nepemennas;

6) =y (®); F (®);, 2de &  maxas popmynra, a x, y, z  makue

nepemernnie, umo (®)7 u (®)7 onpedenenoi.

Onpegesenne 3.6.3 (cxem npaBuit BeiBoga). CTemvl 2A06HHLT NPAGUA
6v.600a cobpanv, 6 onpedesenuu 3.2.8, cremv, —-npasus 6618004 cOOPAHDL
6 onpedesenun 8.2.4, 00NOAHUMENLHBLE CTeMbl NPAGUL 6bL600a COOpPaHLL 6
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onpedeseruu 3.2.5. Jlas smuz crem mvl COTPAHUM PaHee 6sedennvie 6 § 3.2
0bosnaverus u Hymepayuro. [Ipeduxamuvie cxemvr npasus 6v.600a coOPaHbL
6 caedyrouweti mabauye:

| | Anmuyedenm | Cyxuedenm |

y| L@ire r+o
I (V2)oF© | TF (Vo)®
S| _rere TF(®)

I 3z)2F6 | TF(32)®

Cxembl NIepBOii CTPOYKM MMEIOT TMOCJIeA0BaTeJhHO HOMepa 12 m 13, a
cxembl BTOpoii crpouku — 14 u 15. Cxema 12 obo3Hauena V F, cxema 13 —
FV, cxema 14 I F, cxema 15 F 3.

Onpenesnienne 3.6.4 (mpaBuJI BBIBOAA M JOKa3aTeldbCTBa). Bubepem
wucao om 1 do 15. Ecau ewbparo wucao om 1 do 11, mo ucnoav3yem onpe-
deaenue 3.2.6. B ocmanrvuuir cayvaar 6 kavecmee I evbepem Korkpemmyo
Nn0cAe008AMENLHOCTNG POPMYA, KOMOPAA MOAHCEM Obimb GulOPara U nYcmod.
Llas cxem 12 u 15 6 kavecmee ® u O svibepem makrue Gopmyasvt, 6 Kaue-
cmee T — MaKyo nepemMennylo, 8 Kavecmse t — makxot mepm,vmo Gopmyaa
(®)7 onpedeaena. na cremu, 13 6 xavecmee © svibepem makyro Gopmyay,
a 6 Kauecmee T MAKYI NEPEMEHHYIO, 4MO T He 8xodum c80000H0 Hu
6 odny u3 gopmyn U. Jas cremv, 14 6 xauwecmee ®, O enbepem makue
Ppopmyasl, a 6 Kavecmee T — MAKYIO NEPEMEHHYIO, YMO T HE LOJUM C60-
60010 Hu 6 O u Hu 6 00wy u3 gopmya . Ilodcmasum 6 cxemy 6vlbpaHH020
nomepa emecmo I, ®, U, x, t ux ewbpannvie 3nauenus. Ioaywum duey-
py, Had wepmoti u nod wepmoti Komopol cmoam cexkeenyuu. Tloaywernnyro
duzypy Hazosem npasusom 6wv60da. CKadHCceM, 4MO CEKBEHYUA, CTNOAULLA
100 4epmotl, NOAYHAEMEA U3 CEKBEHUUL, CMOAWET Had 4epmotl, NO IMOMY
npasuay evsoda. Onpedeserus dokazameasbcmea u depesa 00KA3AMENLCMEE
cosnadarom ¢ onpedeaenuamu 3.2.7 u 3.2.8.

Teopembr 3.2 u 3.3 u caeacTBue m3 3TOH TEOPEMbl 3.3 CIPABEIJIMBHI U
JIJTsl ICYUCJIEHUS TTPEIUKATOR.

Teopema 3.20 (o xBanTOpax). [lycmov T1,. .., T, — NONAPHO PA3AUYHBLE
NEPEMEHHBLE; Y1, - . ., Yn MAKUE, OMAUNHBLE O T1, . .., Ty NEPEMEHHDBLE,
KOMOpbLe NONAPHO PASAUNHDL U HE 6cmpeyaromces 6 dopmyare D.
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Caedyrowue cexseHuuly doKa3yemot:

a)
(V’El)(V’E2) . (Vrn)<1> = ((I))Zl,ZQ,...,zn_

Y1,9Y2,--Yn ?
6)
(@)7r2n 1 (Jgy ) (Azy) ... (Tz,)P.

Y1,Y2,--Yn
Jloxasamenvemeso.
a. I[Iycre n = 1. @urypa
1
(V1)@ (‘I>)y1
1 1
(@) F (P)y axc
ABTISETCS JEPEBOM JIOKA3ATETHCTBA C HYKHBIM KOPHEM.
IIycrs cexBentms

(V) ... (Vo) (@) F (®)51)2 0

Y2---Yn

nokasyeMa. Torga Bce BUCSYHME BEPITUHBI JePEBa

(V1) (Vag) ... (V)@ b (@)5102 Vi
(Vaa) ... (Vo) @)yl B (@) ysriyn

JIOKA3yeMBbl.
6. Ilycte n = 1. @urypa

(@) + (3a1)®
@) F ()31 axc

SABJISIETCS JEPEBOM C HY>KHBIM KODHEM.
IlycTh cexkBennus

(@)1 )yayn = (Fa) - (F2n) (@),
nokasyema. Torga Bce BUCSYHE BEPIUHDBI JEPEBA,

((p)z17w27---7wn - (Egjl)(axz) . (E'Q?n)q)

Y1,Y2,--Yn
(@)y)yz:ys B (Fr2) .. (Fon) (@)
JIOKA3yeMbl. [ |
Teopema BepHa OJIHAKO M B Cilyvae, KOIJA Yi,..., Yp — HIPOU3BOJIbHBIE

TepMbl (& HE TOJILKO, KOTJA OHUM SIBJIAIOTCS MONAPHO PA3JIUYHBIMM TIE€pe-
MeHHbIMK). UTOOBI HE MOBTOPATHCs, chOpMyaIupyeM 0bIIee yTBEPKIEHNE,
MTO3BOJISIONIEE B JIOKA3ATEIHCTBAX YTBEPKIECHUIN O TEPMAX OrPAHUYNBATHCS
CIydaeM, KOT/Ia 3TH TEPMbl  MOMAPHO PA3IMYHBIE TIEPEMEHHBIE.



3.6 @DopmyIHpOBKa HCIHCAEHUS MPEIUKATOB 145

Teopema 3.21. IIycmv nepemenmvie T, . .., T, NONGPHO PA3AU%HDL, 0 Te-
pemenHble, 8Todausue 6 mepmot ty, ..., by OMAUNHDL OM X1, . .., Ty. ITycmov
CEKBEHUUA

®...9,FO

(coomsemcmeenno, F ©) dokasyema. Tozda cexeenyus

(@1)7) 0 - (@il B (O)

n

(coomsememeenmno, = (©)f! ") mooce dokasyema, ecau 6ce exodausue 6

amy cexseryuto Gopmyas onpedeseros.

Jloxazameavcmeo. CHagama 3aMeTHM, 9TO JIEBYIO 9aCTh CEKBEHITHNA MOXKHO
CUNATATH IMYCTOH. DTO 3aMeTUM HHIAyKIneH mo m. Ecau m = 0, moka3biBaTh
Hedero. Ecian cekBeHImns

®... 0,11 FO
JOKa3yeMa, TO CeKBEHITUsI
(I)l (I)m F ((I)m+1 — @)
TOXKe fokaszyemMa. 110 nHAYyKIIMOHHOMY MPENOI0KEHNI0, CEKBEHITUS
(@0)5w - (@m)f 0 (P = (©)575)
TOXKE JIOKa3yeMma.
IMycrs cexBenuusi F © pokasyema. [ycrs n = 1. @urypa
H(09):)
F((V21)0 — (0)7) F (Vz1)©

—pp
Wmor @ " TFe v

= —ya

ABJIAETCA JEPEBOM, BCE BUCAYNE BEPIIUHBI KOTOPOTO JOKA3yEMBbI.
IIycrs Tenepn mokazyema CEKBEHITUS

F(O)
ITo npeapiaymemy, JoKa3yema CeKBEHITHsT
B \Tn 41
(CH A MR

Ocranocs ucnonp30Bars yrnpaskuenue 3.5.9. [ |
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Teopema 3.22. ITycmv ® — dopmyaa; 1, ...,T, — NONAPHO PA3AUYHDLE
nepemenuvie; t1, ..., t, — Mmaxue mepmol, Mo HOPMYAG (<I>)f117""'.'7’ti" onpe-

denena. Tozda doxazyemov, cex6eHyUL:
a)
(Va1)(Vaz) ... (Vo) b (@) 30000
6)
()¢ i B (Fen)(Fx2) - (Fzn) .

stn

Jokxazamensvcmeo. a). BoilbepeM NEpEeMeHHBIE Y1, . . . ; Yy, TaK, YTOObI OHU Obl-
JIA TOMAPHO PA3JUYHBI, OTJIUYHBI OT X1, ..., Ty, HE BXOAUTU B (popmyny
" B TepMbI i1, ..., t,. [lo Teopeme 3.20, mokasyema CeKBEHINS

(V’El)(V’E2) . (Vrn)<1> = ((I))Zl,ZQ,...,zn'

Y1:Y2:--.Yn
Ocranock 3aMeTUTD, 9TO

((@)z11127---1zn )ylvy%---vyn

Y1,Y2,--Yn /t1,t2,...\tn
ecTh
(@) win
HokazyemocTn cekBeHIn 0) JI0KA3BIBAETCS AHAJIOTUIHO. [ |

3.7 Teopema o paBeHCTBe

Teopema 3.23 (o paBencrBe). ITycmv mepmot ty, ... tn, r1,...,Tn, t, T,
S; MONAPHO PA3AUYHDBLE EPEMEHHBLE L1, . . ., Ty U Popmysa P evibparv. mak,
Ymo

((I))tzll’,.....;,tzﬂn , ((I))zl yeeos Ty

T1,eesTn

onpedeaennv. Caedyrowue cexeeHuUU JoKA3YEMDBL:
a). Ft=t;
6).t=rkr=t
6).t=rr=skt=s;
2).

=t = O = 0

2).
tl =Tr.. -tn =T (@)zl’m’fnﬂ - (‘D)zl"'_"z".
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Zloxazameavcmso.

a). IMycrs nepemennasi x ve Bxoaur B t. CexkBeHuus F x = © siBjsiercs
akcuomoii. ITo Teopeme 3.21, cexBenrnus + ¢ = ¢ qoKa3yema.

6). IlycTb nepemMeHHble o U y pa3IndHbl U He BXoaaT B ¢ u r. Ilo Teope-
Me 3.21, IOCTATOYHO 0KA3aTh CEKBEHIUIO & =y - y = x.

Qurypa

r=ykty== N
r=yk(r=2—>y=u1) r=ykFr=x Y
_pp 7=
r=yx=xky=uxaxc Fz =2 akc

SABJISIETCST IEPEBOM JIOKA3aTE/IHCTBA, MO0 CEKBEHINS T =y T =2 -y =«
NOJIy9aETCs 110 PABUJLY B) ONPEJIEJEHUsT AKCUOM, €C/in B KadecTse P B3sThH
z =x,TOe z OTJAWYHAS OT T TEepPEeMeHHAas.

B). [Iycrb x, y, 2  HONAPHO pa3/MYHBIE EPEMEHHbIE, HE BXOJLIINE B
t, r, s. Ilo Teopeme 3.21, mOCTATOYHO OKA3ATH CEKBEHINIO T =y y = z F
T = z. 3aMETUM,4TO CEKBEHLMUS Y = 2 £ = Y F T = z SBJISIETCS aKCUOMOI,
TAK KaK MOJIyYaeTCsi 10 TPABUIIY B) ONPEJEJEHNsI AKCHOM, €CJIM B KAYECTBE
® B3sATH * = 1, TAe © oTMYHO OT x. [loaTomy mepeBo

r=yy=zkFx=z

nep
y=zx=ykax=z

SABJISIETCS JIEPEBOM JIOKA3ATEJILCTBA.
r). Ilycrb 1, ... %0, Y15+« Yn, Z1,-- s 2Zn NONAPHO PA3JIMYUHBIE TEPE-
MEHHBIE, & Y1,...,Yn, 21,-..,2n HE BXOOAT B L, t1,..., tn. Ilo Teopeme 3.21,

3 3

JOCTATOYHO JOKA3aTh CEKBEHITHAIO

Yi =21 Yo =20 = )y = ()50

Hycts @ ects ()l = t. Torma (@)y1» ecTh

(O A () A

a (@)1 2 ecrn

(t)zl,...,zn — (t)zl,---yl‘n .

Yi,--Yn Z13:9%n

IIycts ' ectb y1 = 21 ... Yn = 2,. CekBeHIUS

B @)y = Oy

Jokasyema 110 a). [loaromy Bee BUCSYUe BEDIIUHBI JepeBa

T1yeesn

Y1 =21...Yn = Zn F ((b)zl,...,zn
CE (@) iy T (@) — (®)%02r

y v
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JIOKA3yEMBbI, €CJIN JIOKA3aHO 11).

Urak, r) cnemyer u3 ).

n). Ilyctb y1, ..., Yn, 215+, 2n  OTJIMYHBIE OT X1, . .., T, NOHAPHO Pa3-
JIUYHBIE TIepeMeHHbIe, He Bxozsmme B P, t1,....t,, r1,...,r,. Ilo Teope-
Me 3.21, 70CTATOYHO JOKA3aTh CEKBEHIIUIO

yl — Zl - yn — zn ((b)fl,'l,...7fl,'n '_ (@)1}1,...71‘7,,-

Yi,--Yn Z13:+9%n
910 6y;1eM JOKa3bIBATh HH,ILYKL[HGI?'I IIo n. HpI/I n =1 3ra CEKBEHIIUA ABJIfA-
eTcd aKCHOMOIA. HyCTb BCe CEeKBEHIINU

Y1 =21 Yp = 2 (P)T%n | (P)21:Tn

Y1,--:Yn Z1;.-452n

nokasyembl. Ilycrs I'; ob6o3Hagaer

Y1 =z21...%i = %

TLoo¥iy @ oboznavaer (P)I1Ti Pacemorpum

ycrs ®; obosnaqaer ()l iz

burypy

Fn+1 ¢n+1 l_ ¢n+1
Tgt @i F ((8)0)20 7] .
1 ot (@) Dot s B (((8),)57H] — ®n+1)

Zn+1
Tn+1

Yn+1l = Zn+1 P = ((Cb)“)zn+1

— —ya

Ota durypa ecrb IepeBO, JeBas BUCAYAs BEPIIHHA KOTOPOTO SIBJASIETCS
AKCUOMOU TI0 MPaBUILY B) onpeleeHnd aKCUOM, a IpaBad BUCAYAsd BepIIu-
Ha, JOKa3yema 0 WHAYKTUBHOMY TIpeanosoxkennio. [loaTtomy Kopenb 3Toro
JepeBa JI0Ka3yem. [ |

3.8 HenpoTuBopeYnBOCTh UCUYNCJIEHUA TTPEANKATOB

IIycts A anrebpamdeckasi cUCTeMa PACCMATPUBAEMON cUTHATYPBI (2, o
ABJSETCd cocTosHueM cucreMmbl A, a ®1,...,®,,®  dOpMyJIbI CUTHATYPBI

Q.

Onpeaenenne 3.8.1. Cexsenyus
®...0,

UCTIUHKA HA T, ecat 00na u3 gopmya @1, ..., @, soocna wa o aubo ecau @
UCTUHHG HG T .

Cexsenyus F @ ucmunna na o, ecau gopmyaa ® ucmunna wa o. Ce-
KBEHUUA HAZDLBAEMCA MONHCOCCTNEEHHO UCTNUHHOT, ECAU OHA UCTNUHHA Ha

A10060M cocmoanuy 410001 an2edPauYecKkol CUCTNEMbL PACCMATMPUBAEMOTE CUZ-

3

HAMYPOL.
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3aMeTnm, 9TO CeKBEHIMS
®, ... 9, D

TOrZIA U TOJLKO TOTJA UCTUHHA HA 0 (TOXKIECTBEHHO UCTUHHA), KOTIa (Hop-
MyTa

({®,...0,}¢ = @)

UCTUHHA Ha 0 (COOTBETCTBEHHO, TOXKIECTBEHHO UCTUHHA).
Onpegenenue {®; ..., }¥ naercs s onpenesennn 3.3.1.

Teopema 3.24. Kaocdasa dokasyemas ceK6eHUUA MONACIECTNEEHHO UCTIUH-
Ha.

Jlokasamenvcmeo. VUHAyKIMe# 10 JIUHE JI0KA3aTeNbCTBA cekBeHnuu. Ec-
s aymHa pasHa 0, TO CeKBEHIMs eCcTh akcnoma. Bee akcmombr BUIOB &) u
6) ompenesieHusi AKCMOM, KaK JIEFKO MPOBEPHUTH, TOXK/JECTBEHHO MCTUHHBI.
ToxkaecTBEHHAST NCTUHHOCTH AKCMOM BH/IA B) ONPEJIEIEHUsT AKCUOM JIOKA3bI-
BaeTcd B jiemMe 3.16.

[IycTh Temephb CEKBEHIMS TMOIYYAETCS U3 TOXKIECTBEHHO UCTUHHBIX Ce-
KBEHLIMI 110 [1PaBUJly BbIBOAA. EC/M 3TO NPABU/IO MOJLy4YaeTcs 10 OJHON u3
cxem 1 — 11, 3ToT cayuait yxxe pa3oObpaH B I0KA3aTE/IHCTBE TEOPEMBI 3.5.

PaccMorpuM ocTaBIinecs: 4eTbipe CIIydast.

Cxema 12. ITycrs Bce dopmynnt u3 I' u (Vz)® ucrunner va o. Toraa
o | (®)7 (nemma 3.19). ITosromy © ucruuea Ha 0 M paccMarpuBaemas
CEKBEHIIMs TOXKEe UCTUHHA HA 0.

Cxema 15. ITycrs Bee dopmynst u3 T' ucrunnst na o. Torga (®)F Toxe
ucrunna Ha o. o nemme 3.18, o |= (3z)P.

Cxewma 13. [Iycts x He BxOauT cBOOGOAHO HU B OfHY u3 dopmya I' u Bce
dopmyner u3 I ucrtunner Ha o. Ilycrs o7 mo6oe Takoe cocTosiHue TON
>Ke anrebpandeckoii cucrembl, 4ro 01(y) = o(y) AJist BCEX NEPEMEHHBIX Y,
oramunbix or . Tak kak (O)F ecrb O must kaxzaoit dbopmysnst © uz I' u
KaxKJIOro He cozepkauiero ¢ repma t (ynpaxuenne 3.5.7), 1o Bce hOpMyJibl
u3 I' ucrurnsl Ha o; (nemma 3.17). Ilosromy ® ncrmHHA Ha 0p. 3HAYMT,
(Vz)® uctunHa Ha 0.

Cxema 14. Tlycrb x He BxoauT cBOOOAHO HU B © u Hu B oxHy u3 (op-
myn u3 I' u Bce dopmynbt uz I' u dopmyna (3z)® wcrnuue va o. Torma
CYIIECTBYET TAKOE COCTOSTHUE 01 TOM ¥Ke CHCTeMbl, 970 ¢ UCTUHHA HA 01 U
o1(y) = o(y) Ansd Bcex mepeMeHHbIX Y, oTaudHbIX 0T x. Bee dopmynbt uz T
n ® ucTtuHELI HA 0. 3HaunT, O HcTHHHA HA 01. Tak Kak © He COmEpKUT T
¢BOOOHO, TO © HCTHHHA U HA 0. [ ]
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3.9 [IlpenBapennas dopma

Onpenenenne 3.9.1 (sxkBuBagentHocTu dopmyi). Popmyan ¢ u ©
HA308EM IKBUBAAEHMHLIMU, ecal obe cexsenyuu ® - O u O F & dokasy-
emovl. Popmyay ® nazosem dokasyemot, ecau cexsenyus E ® doxasyema.
Huwem ® = O, ecau gpopmyasve © u O sK6UBAAEHTHDL.

Jlemmbr 3.7, 3.8 0 3amene u 3.9 0 OysIeBbIX SKBUBAJIEHTHOCTSX CIPABE/-
JINBBI W JIJIsi UCYUCJIEHUST NTpeanKkaToB. VX joKasaresbcTBa, MPUBEIEHHBIE
B § 3.3 A5 ucumc/IeHnsl BbICKA3bIBAHUI, 6€3 BCAKUX U3MEHEHUl rosaTcs u
JIISE NCIUCTIEHNsT TPEINKATOB.

JIlemMma 3.25. Fcau ® = 0, mo
a. (3z)® = (32)0.
6. (Vz)® = (Vz)0.

Joxazameavcmeo.
(Fz)® + (32)0
Tr (32)0
-0
(Vz)® + (Vz)©
(Vz)® F O
——VF
P-O
IIpumenenne npasuna 3 F Bo3dmoxkHo, Tak kak ()0 He comepkut T
cBoboano. [Tpumenenune npasusa b V Bo3moxno, Tak kak (Va)® ne couep-
JKAT 2 cBOOOIHO. Hamo Tak:Ke 3aMETHTh, 9TO JJId MIO0OBIX IEPEMEHHOH T 1
dbopmynsr ¥ onpenenena dbopmyna (¥)2. Ipu srom (¥)2 ects (¥). D10

ympazkuenune 3.5.6. [ |

Ik
=

FV

Jlemma 3.26. Fcau nepemennas y e sxodum 6 gopmysy ®, mo
a). (Vz)® = (Vy)(®);.

6). (F2)® = (Fy) ().

Jloxasamenbemso.

a).
(Vo) @ F (Vy)(®)y

(Vz)® - (@)
(®)2 F (@)% akc

Yy Y

FV

Tak xax ((®);)% ects @, TO cexBenmus

(Vy)(@)y F (V)@
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JOKA3bIBAETCA aHAJIOTUYHO.

6).
GeF Gy@);
@+ (Jy)(P)y
P ((®)2)7 akc
CekBeHIus
(Fy) (@) - (Fx)®
JIOKA3LIBAETCH AHAJOMUYHO. [ |

Jlemma 3.27. ITycmov nepemennasn T we exodum 6 gopmysy O. Tozda
a). 7(3z)® = (Vz)-d.
6). ~(Vz)® = (Jx)—P.
6). (Fz)® Vv O) = (Jz)(®V 0O).
2). (V)@ Vv O) = (V )((I> vV 0).
d). (Bz)®&0) = (32)(9&06).
e). (Vr)2&0) = (Va)(P&O).
Joxazameavcmeo.
a).
—(3z)® - (Vz)-®

N v

-

=(3z)® -~ + (Jz)®
—oF o

nep yrF3 —(3z)® =P F =(3z)P

Tak kak cekBennust =—® - & nokazyema (nemma 3.9.10)), To Bce Bucsiaune
BEPIIKHBI 3TOrO JEpeBa JOKA3yeMbl.
s moKa3aTesbCTBa CEKBEHIUN

(Vz)=® F —(32)®

cHadYaJIa UCMob3yeM mpasBmiio s —. llocae 3roro my»kHO OymaeT goKa3bi-
BaTh JIBE CEKBEHIIMU:

(VZE)—I‘I) —m(Eia:)<I> F (‘I))z
(Va)~® —=—(32)® F ~(D)?.

[pusenem jnokasarennersa 3mux cexpennuit. Obosnaunm (@)7 wepes V.
(V) =@ ~=(Tx)® F (@)
(V) =% ~~([F2)2 - (Ga)® = ¥)). -
(Vz)=® —==(3z)® F (Fz)P yT — —BB

(Va:)—mI) Fx)e T
¢ (Vz)-® - ¥
P -PFT

dF o

vV
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(V&)@ == (3z)® F ~(P);

ﬁ(‘b)z F _‘(‘I))ﬁ aKc

yrVFE

3,[1er HUCIIOJIB30BaHa JOKAa3yeMOCTb CEKBEHIITNHN
—|—|(E|CU)‘I> = (E|CU)‘I>

(memma 3.9.10)), a B kauecTBe Yy — nepemMeHHas, He Bxozsimas B ® u oramy-
Hag oT z. [lpumenenme npasuma 3 F 3axkonno, Tak Kak (Vr)—® u (®)) ne
coziepzKaT & CBODOIHO.

6). i jmoka3aTenbCrBa CEKBEHIMU

-(Vz)® F (3z)-~P

CHAYasa UCHOJIb3yeM TpaBuio Ajd —. Ilocie sToro HykHO Oymer mOKa3bI-
BaTh JBE CEKBEHINU:

-(Vz)® —~(3z)=® + —(Vz)P,

=(Vz)® —(3x)—-® + (Vz)d.

IlepBasi cekBeHIMS MOJIYYIALTCA U3 AKCUOMBI TI0 TPaBUIy yrouderus. [Ipu-
BeJIEM JI0OKA3aTeTbCTBO BTOPOI CEKBEHIIUH.

=(Vz)® —(3z)-® + (V)P

=(3z)-® F (V)P

=(3z)=® + (V)P — (Vz)P)
(Vz)-—® F (Vz)®

~(3z) D + (Vo)

B sTOM zmepese BTOpas Bucsdas BeplidHa jJ0Kazyema 1o jemme 3.9.10) u
jgemme 3.25, a neppasi 10 NyHKTY a) JI0Ka3aTehCTRA.
JlokakeM BTOPYIO CEKBEHIIHTO.

(Fz)=® F —(Vz)®
-+ —|(Vx)<1>
=@ (V) - @
—-=(Vz)® - @
= (Vz)® F (V)@ — @)

—=(Vz)® + (V)@ Voo ® yT — —BB

Ik

-

B sToM jJepeBe Bropas Bucsuas BepinuHA JoKazyema o Jemme 3.9.10).
ITepBas Bucsuas BepHIMHA JOKA3yeMma 110 Teopeme 3.22.a).
B). s I0KAa3aTeIhCTBA CEKBEHIIMY

(3z)@ v ©) F (3z)(® V O©)
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BOCIIOJIb3YEMCsl TIPABUJIOM y/ajieHus Au3bloHKnmu (pa3bopom cay4vaes). Ha-
J10 JIOKA3aTh TPU CEKBEHINU:

(32)3 v O) F ((32)® v O),
(32)@ v ©) (32)@ - (3z)(@ v O)
(32)® Vv 0) O F (32)(3 Vv ).

IlepBasi M3 HUX SABJAAETCS AKCHOMOM, a TPEThsl JOKA3BIBAETCS IIyTEM IPH-
MEHEeHUSsT MPaBu/I - 3 u BBeJeHNsT IU3bIOHKINH. JJoKaXKeM BTOPYIO U3 ITHUX
CEeKBEHITUI.

3

(3z)® vV ©) (3z)® F (3z)(® V O)

@) F G)(@VO) . fep yr
SF (F)@VO) | _
SF(@VO)

oF @

Cexksennus
(Fx)(® Vv O)F ((Fx)® Vv 0O)
JIOKA3bIBAETCA MPHMEHEHHeM MpaBuiaa 3 F u 3areM pa3bopoM CaydaeB C
WCHOJIb30BAHUEM TeopeMbl 3.22.

r). AHajoru4so B).
). O6oznaunm (3z)(P&O) uepes U. Nmeewm:

((32)3&0O) F (32)(3&O)
(32)2&0O) I (F)® — ¥) ((32)2&0O) F (32)@

- —yA

(32)8&0O) (32)d + ¥
(G2)9&0) G2)d F (0 » ¥) (Bn)d&0) Gndre

YA

ITo 3Toit mpuunHe 10CTATOYHO TOKA3aTh CEKBEHITAIO
(J2)@ O F (3z)(2&0).

JlokakeM 3Ty CEeKBEHIIHIO.

(32)® O F (32)(2&0O)
0 @ I (32)(2&0O)
0 dF (3&O)

mep I+

=
CexkBennus
(F2)(®&0O) F ((Fz)P&0O)

JIOKA3BIBAECTCSA AHAJIOTHYIHO.
e). AHAJIOTMYHO IIYHKTY ). [ ]
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Onpenesnenne 3.9.2 (6eckBaHTOpHOI HOPMYIEI).

a). Kaoswcdas amomnasn Gopmysra asasemces 6eckeanmoproli Gopmyrot.

6). Ecau ®, ©  6becksanmoprvie gopmyav,, mo (PV 0O), (2&0), (¢ —
0), =® — moorce becksarmoprvie Hopmyabe.

6). @opmysa asasemca OecK8aHmMOPHOT MOALKO 68 TOM CAYYaE, K020
MOXHCHO JOKA3AMb 3MO, UCTIOAL3YA a) U 6).

Onpenesnenne 3.9.3 (npenBapenHoit Gpopmynl).

a). Kaosicdas becksanmopran Popmyaa aeasemes npedsapennoti gopmy-
201 U cosnadaem co ceoell mampuyed. Keanmopras npucmasxa ee nycma.

6). Ecau ®  npedsapennas gopmyaa, II  ee xeanmoprnas npucmasxa,
© — ee mampuuya, a © — nepemennas, mo (Vr)® u (Iz)® — moorce nped-
sapennvie dopmyasve ¢ mampuyetd ©. Ilpu amom K6AHMOPHAA NPUCTNABKG
(Vz)® ecmow (Vx)II, a xeanwmopnas npucmasxa (32)® ecms ()1l

8). Popmyaa ABAAEMCA NPEIBAPEHHOT MOALKO 8 MOM CAYUAE, K020a IMO
MOAHCHO JOKA3AML, UCTIOAL3YS NYHEMYL 6) U 6).

Teopema 3.28. /laa kascdoti opmyan, @ cywecmeyem sK6UBAACHIMHAIL
eti npedsapennas Gopmyaa.

Jloxaszameavcmeo. VHayknneit mo cinoxaocTr GopMmyas P.

Ecnm cnoxxuocts paaa 0, To @ aToMHasi, a 3HAYAT, MpEIBAPEHHAS.

IIycts bopmyna @ ectp =P, a ®; sxBuBajeHTHA NTpEeaBAPEHHON DOP-
myae 0. Torma =®; = —0;. Unayknueit mo 9uci1y KBAHTOPOB B KBAHTOP-
uoit npucraske II popmynsr ©; mocTponm npeaBapeHuyo hOpMyITy, IKBUBA-
serTHyo 0. Eciu ©1 He conepKuT KBaHTOPOB (GecKkBaHTOpHAst), TO —04
sipaisiercst npeasapennoii popmyaoit. Ecam IT ects (32)I1' n ¥ ecth marpuna
dopmynsr @1, To mycts —II' ¥ 3xkBuBanenTHa npeasapennoii ©s. Torma =0,
sksuBasentHa (Vz)-II'® (memma 3.27.a)) w sxsuBanentHa (Vi)Oy (mem-
ma 3.25.6)). Iocnenussa dopmyna npeapapennas (onpenenenue 3.9.3.6)).
Ecmu xe II; ects (Vz)II', To npu 1ex xke ® u Oo dopmyna —0; skBusa-
JerntHa (3z)0s.

Ecmu @ ectp (J2)®; win (Va)®P;, a ®; IKBUBAIEHTHA NpeIBAPEHHOM
©1, 1o ® 1o semme 3.25 sxkpusanenrna (Ir)O; wim (Vz)Oq, koropsie 10
onpesenennto 3.9.3.6) Toxe npejBapeHHbIe.

Tak kak (®1 — P,) sxsusanenrna (=9, VPy) (emma 3.9.1)) u (P& D)
skBuBanenTHa (=P V—=®,) (nemwmur 3.9 u 3.8), To ocranock paccmMoTpers
cayuaii, korma @ ectb (P V @), a ®; u @2 upensapensbie HOPMYIIBL.
Tak xak

((I)l \% (1)2) = ((I)Q \% (I)l)

3
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TO MOYKHO CYHATATh, 910 JinO0 00e dhopmynsr &1 u 5 — OGeckBanTOpHBIE,
smbo KBaHTOpHAs npucraBka ®; He siBIIsIETCS MyCTOIL.

Crpouts mpenBapeHnyio HopMmymy, SKBUBaTEeHTHYIO P, OymeM WHIYK-
nuei mo obmemMy dncay KBaHTOpoB v @1 m ®5. Ecim obe 3t dpopmymb
OGeckBaHTOpHBI, TO ¢  mpenBapeHHas.

Ecan &, ecrb 111 ¥ u &y ecrs [1, ¥y, rae 11y u Iy — kBanTOpHBIE 1TPU-
crasku, a U4 n ¥y — marpunpt, o nycrs Iy ecrs (Qy)II’. Bribepem rta-
KYI0 TIEDEMEHHYIO z, KOTOpas He BcTpedaeTcs B @1 u ®o. [lo memme 3.26,
®; sxsusanentHa (Qz)(II'P;)Y. ®opmyna (II'®; )Y Toxke npensapennas. ITo
nemme 3.8, ¢ sxBuBaseHTHA

(Qz)(II' @)Y V @s).

IloaTOoMy MOXKHO cYMTaTh, 4TO Y He BXOIuT B ®o. Torma

(Qy)II'¥T; V @5) = (Qy)(II'¥y V @3).
Yucno kpauTopos y 1I'VU; u @5 Ha ogun Menbine, dem y 1 u ®5. [losTomy

(' Vv &)
9KBUBAJICHTHA Ipeasapennoil ¢popmyne ®'. Ho Torma
(@1 V Do)
skBuBasieHTHa (Qy)®' no nemme 3.25. [ ]
IIpumep 3.9.1.
Paccmorpum hopmymy
(((F21) Fy1) R(w, 2, w1, 91)&(32) (Fw2) By2) Ry, 2, 72, 42)) —

(322)(3y2) B(y, 2, 72, 2))

curnarypsbl {1y, onucanuoit B npumepe 3.4.1. Dra (opmysia IKBUBAJIEHTHA
dbopwmyiie

(=((Fz1) Gy R(z, 2, 21, 91)&(F2) (322) (Fy2) R(Y, 2, T2, y2) )V

(Fz2)(3y2)R(y, 2, w2, y2))

(memma 3.9). Tak Kak

~((321) Gy1) R(w, z, 21, y1)&(32)(F22) By2) R(y, 2, 22, y2)) =
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(=(F21)(Fy1) R, 2, 1,91) V ~(32) (Fz2) (3y2) R(y, 2, T2, y2))
(Vo1)=(3y1) R(z, 2, 21,91) V (V2)=(372) (3y2) Ry, 2, 72, y2)) =
(Vo) (Vy1)=R(z, 2,21, y1) V (V2) (V22) (Vy2) = R(y, 2, 22, Y2)),

TO paccmaTrpuBaeMasi GOpMyaa SKBUBATEHTHA (POPMYTIe

(V1) (Vy1)~R(z, 2,21, 51) V (V2)(Va2) (Vy2) = R(y, 2, 22, y2))V
(322) (Fy2) B(y, 2, 22, 2))

(memma 3.8.1)). Iocnennss dpopmyna sksuBaseHTHA HOPMYIIE
(33) (Fys) (V1) (V) - R (2, 2, 21, y1)V
(V2)(Va2)(Vy2) = R(y. 2, T2, y2)) V R(y, 2, 23,93))
(memmbr 3.25, 3.26 u 3.27 u nemma 3.8). Tak Kak
(V) ()R, 2,0, 51) V (F2) (Vi) (Fg) =Ry, 2, 72, 42)) =
(Vo) (Vyr)~R(z, 2,21, 41) V (Vz2) (Va2) (Vy2) R (Y, 22, 22, 42)) =
(Va1)(Vy1)~R(z, 2z, 21,y1) V (V22) (Va2) (Vy2 )~ R(y, 22, 2,Y2))
(Va1)(Vz2) (Yy1) (Va2 ) (Vy2) (R(2, 2, 21, 91) V ~R(y, 22, 32, Y2))

(smemmbr 3.25, 3.26 u 3.27 u nemmbl 3.8 u 3.9), To paccMarpusaeMas popmyiia
9KBUBAJIEHTHA (DOPMYJIE

(F23)(Fys) (Va1 ) (V22) (Vo1 ) (Va2 ) (Vy2)
(("R(QZ, 2,1, yl) \ _'R(y7 22,22, yz)) \Y% R(y7 Z,T3, yS))
(memmbr 3.25, 3.27 u nemmbr 3.8 u 3.9). I3-3a accoumarnBHOCTH N3 HIOHK-

nuu (semma 3.9.5), B marpune nosy4eHHoil (hopMyJibl MOXKHO MO-JIPYTrOMY
PACCTABUTH CKOOKH.

VYupaxueuus Kk §§3.6—3.9

Yupaxueaune 3.9.1. Jokxazamo sxeusasenmuocmu 2) u e) semmos 3.27.

Yupaxxuenue 3.9.2. Bydem paccmampusams Gopmyavt U CEKBEHUUL CU2-
namypor (+,%*,0,1, <). ITpusecmu dopmasvhbie 00KA3GMEALCMNEA CEKEEH-
Yu:

1)
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(:j+0):(:6—|—1) (z+1)=(x+y)F (z+0) = (z+y);
2

1=0F(1+1)=(1+0);

3)

(:j+1)::n (z4+y)=zF (z+y)=(z+1);
4

(1+1)=0F (Fz)(z +x) = 0;

5)

(Vz)z = (z+0)F (14+0) =1;

6)

(V)’ﬂf)(w +0) =z (Vo)(Fy)(z +y) = x;

7

(Vz)z = (z + 0) F =(Fz)—~z = (z + 0);

8)

(393)(\%1/)(1/ +y)=at (Vy)3F)(y +y) ==
9

F(Vy)(32)(y +y) = ;

10)

(Ve)(Fy)r = (y +y) - Gyl = (y +v);

11)

1+1)=1+1+(1+1)=1

12)

(Vz)(z < y&0=1) F ((Vo)z < y&0 = 1);
18)

(Vo)—z = (z+ 1) F =(3Fx)z = (v + 1);

14)

z=(r+0)z<yk(z+0) <y

15)

() o) 1) = 1) £ (S0 D) = ()
16

(Vz)(x+1)=0F (Fz)~(x+1) =0.

VYupaxkuenue 3.9.3. IHocmpoums sxeusarenmmuvie npedeapennvie Gopmoi
ons opmyn (7), (8), (9), scmpenarwwuzcsa 6 npumepax §3.4. Ipusecmu
dopmarvrvie dOKA3AMEALCMEA INUL IKEUSANCHMHOCTE.

3.10 IlonHoTa McCUYUCIEeHUS NPEANKATOB

Hamomawuwm, 910 mMbl 3adbUKCHPOBAIN HEKOTOPYIO KOHEYHYIO WU CUETHYIO
curarypy {2 u mox dopMmyIaMu u TepMaMu TOHUMAEM (GOPMYIIbI U TEPMbI
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910#t curnarypbt (). @opmyily, B KOTOPYI HUKaKas [EDEMEHHAs HE BXOIUT
cBOOO/IHO, HA3BIBAIOT 3AMKHYTOM.

Ounpegesienune 3.10.1 (mporuBopeYnBoCcTH MHOXKeCTBa (POPMYJI).

Mmnooicecmeo opmya T na308em npomueopeusvlm, eCAU CYULECmeyem
maxas gopmysa ¥ u nocaedosamesvrocms gopmya L', umo ece dopmyant,
sxodawue 6 L', codeporcames 6 T u obe cexsenyuu ' - ¥, T' '+ =¥ dokasy-
emoi. Muootcecmeo gopmya T Ha3bi6aeMEA HENPOMUBOPELUUBHLM, €CAU OHO
HE ABAACMNCA NPOMUBOPEYUBCHIM.

Omnpenenenne 3.10.2 (momennm muoxkectBa dopmya). Aanzebpaune-
ckas cucmema A cuznamypsr ) HA3BLEAEMCA MOOEABIO OA% MHONCECTNEA
Popmya T, ecau ece gopmyave uz T ucmunns, 6 A.

Onpegnesnenne 3.10.3 (ciencrust n3 MmHOoXKecTBa popmyir). Popmysa
b asasemcsa caedcmeuem u3 mmoorcecmsa dopmya T, ecau cyuecmeyem
MAKAA KOHEYHAA, DbLMb MONACEM, NYCMAA, NOCAEI08ATNEALHOCTG HOPMYA
I', wmo ece gpopmyant, exodausue 6 I', codeporcames 6 T u cexsenyua I' F @
doxasyema.

Onpegnesnenne 3.10.4 (monHoThr MHOXecTBa dopmya). Muoowcecmso
gpopmys T Ha3vieaemces NOAHbIM, €CAU OAA KAHCOOT 3aMEHYMOT HOPMYAbL
Aub0 ona cama, aubo ee ompuyarue asagemcs caedcmeuem ud 1.

Ecim @ sasnstercs cnepcreuem n3 1,10 roBopst eme, 910 ® BhiBOAMMA
n3 T wnim cnenyer u3 T

SameruM cpa3y, 9TO BCSIKOE HAIMHOXKECTBO IMOJTHOIO MHOXKECTBAa (HOp-
My ToxKe HoaHO. SlcHo Takxke, uro ecmum ® BeBomuMmo u3 1 m 1" comep-
xut T', 7o @ eiroguMo u3 T'. B wactrocTH, kKaxkgas nokasyemast (popMyJia
SABJISIETCST CJIEJICTBAEM KaKI0ro MHOYXKecTBa hopmysi. Kpome Toro, xaxmoe
MTOMHOKECTBO HEMTPOTHBOPEINBOIO MHOXKECTBA (DOPMYJT TOYXKE HEIMPOTHBO-
PEYUBO, & KaXkKI0€ HAIMHO2KECTBO ITPOTUBOPEYNBOTO  MIPOTUBOPEYUBO. Kc-
mu A aBasiercs mofenbio ans 1, 10 A ABISeTCsS MOJENbIO U sl BCAKOTO
MOIMHOXKeCTBA MHOXKeCTBa hopmyn 1. JIerko qoka3aTh Takke, 9T0 00bEIU-
HEHWE BO3PACTAOMIEH TOCIeI0BATEIHHOCTA HEMTPOTUBOPEYUBHIX MHOXKECTB
TO?KE HETTPOTUBOPEYUBO.

B pganpreiirem Mbl IpeamoaraeM pacCMaTpPUBAEMYIO CUTHATYPY KOHEY-
HOM WJIM CYETHOH. JTO 03HAYAET, YTO MHOXKECTBO BCEX CUTHATYPHBIX CHM-
BOJIOB KOHEYHO wiau CYETHO. lIpum 3TOM TpeamosokeHuu MHOMKECTBA BCEX
dbopmys1 n, 3HAYNT, BCEX 3AMKHYTHIX (POPMysT pacCcMaTpuBaeMoil CUTHATY DI
CI6THBI 1 MBI (PUKCHPYEM HEKOTOPOE MEPETUCTIEHUE

Do, Oy, ...
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BCEX 3aMKHYTHIX (POPMYJT PACCMATPUBAEMOI CUTHATYPHI.

Teopema 3.29. Kaowcdoe nenpomusopeuusoe muoosicecmseo T 3amrnymoix
Ppopmya codepotcumcs 6 HEKOMOPOM NOAHOM HENPOMUBOPEUUBOM MHOINHCE-
cmee 3aMKHYMbLL Hopmyas.

Lloxaszameavcmeo. Ilycrs Ty ects T'. Tlycts T; y»ke OCTPOEHO U HETIPOTH-
Bopeunso. Ecin ®; seiBonnma u3 T, 1o nycrs Ty ecrs T;. Ecin ke ®; ne
sBjstercs caejcrsuem n3d Ty, to nycrs T;4q nosyuaercs n3 T; nobasienuem
dopmynsr = P;.

Samernm, aro T;1 HenporuBopeunso. deficrurennho, mycrsb Bee dhop-
mysibt w3 I comepxkarcst B 1541 u 06e cekBennuu I' - O, I' - =0 nokasyemsr.
Tak kak 7; sempoTuBOpeunBo, To ®; He aBnsgercs caeacTsueM u3 15, a Ty
nonygaercs u3 1; mobasneruem dpopmyns —®;. Ilpu srom cpenu anenos I’
BcTpeudaercss —P;.

Wcnonb3yst mpaBuio MepecTaHOBKH HECKOIBKO Pa3, MOJMYydIaeM, 9TO JI0-
KaByeMbI CEeKBEHLIUUN

' —®;...-%; -0

' =®;...-®; - -0,

rae Bce ¢opmynsl u3 I Bxomar B 1; u ormmansl ot —®;. IlycTs B mesoi
qacTy nocjaeaHnx cexkBennuit ~®; Bcrpedaercsa k pas. Ilycrs

' -®,...-®,;
ectb I =®;. Torna cekpeHuu

" -&;, -0

I —®; - =0

nokasyembl. Cienosarennno, cexpennus I F ®; nokasyema (npasuio mis
—). Tak xak npu k > 1 cexsenums I F —®; roxke nokasyema (nbo ona
nosygaercs u3 akcuombl —®; F —®; nepecraHoBKaMu U yTOYHEHUSIMU), TO
samensiga I —®; ma I'" nu O ma ®;, ymenpmmm k ma 1. 3HAYAT, MOXKHO
npeanonarath, 9ro k = 1. Ogmako npu k = 1 mocnemosarensuocts I
coctonTt TOIHKO u3 popmydr, Bxogsmux B T;, u cornagaer ¢ ['. Tlostomy B
3ToM cayuae jgokasyemocts I+ &; nporusopeunt Boibopy Tiy1.
Nrak, T;41 HENPOTUBOPEYHUBO.

CrenoBarenbHo, Bce MEOKeCTBa (bopmyn Ty, T} ... HENIPOTUBOPEUUBHI.
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Tostomy n o6beaunenne T' muoxects T; 1y1st BCex HATYPAJIBHBIX | TOMXKE
HENPOTUBOPEYUBO. JCHO, 94TO 310 0ObeauHeHue comeput 1.

Hokazkem, ato 1"’ MTOJTHOE MHOXKecTBO. PaccMoTpum mpoM3BOSIBHYIO
3amMkayTyI0 dopmynay ®. Ilycts @ ects @;. Ecmu @ BeiBOmuMma u3 T;, o @
BoiBoguma u u3 1", Eciau xe & me seisoguma u3 T;, to =P Bxogur B Ti1 u,
suaunt, B 7', a moromy —® BoiBoguma u3 7' (tak kak cekpenuus —® - —P
SIBJISIETCST AKCUOMO ). [ |

Teopema 3.30 (o cywmecrBoBanuu mogesm). Beakoe nenpomusopeywu-
soe mHoocecmeo T 3amrHymuLr dopmya umeem modens.

Jloxaszameavcmeo. Hapsiny ¢ mepBoHada bHOI curHaTypoit {2 Oymem pac-
CMaTPMBATh TAKYKE PACHIUPeHHyio curaarypy ') nomydaiomyiocs n3  mo-
OaBJIEHUEM CYETHOTO MHOYKECTBA HOBBIX HYJbMECTHBIX CHMBOJIOB OMepaInii

Mpebr pukcupyem HekoTopoe nepeuncienne Vo, Uy, ¥sy,... BCeX 3aMKHY-
ThIX (POPMYJ PACIIMPEHHON cUrHATYPHI {1,

ycrs n(0) = 0 u Ty ecrp T'. Bamerum, uro BCe dopmynnt u3 T He co-
JIEP?KAT HOBBIX CMMBOJIOB, J00aB/eHHbIX K crapoil curnarype ). Ilycrs T;
u n(i) yxe nocrpoenbl u Bce dbopmysbl u3 T; He COAEPIKAT HOBBIX CUMBOJIOB
¢; o j > n(i). lycrs T; menporusopednso. Eciu dopmyna ¥, me naun-
Haercd ¢ KBaHTopa cyinectBoBanus, 10 n(i + 1) = n(i) u T;+1 ects T;. Eciu
xe dopmyna ¥; uveer Bug (3z)¥, nycrh HATypPaSbHOE YMCIO M TAKOBO,
910 m > n(i) U m > j g Bcex Takux j, u4ro ¢; serpedaercs B Uy Ilycrs
T; 1 noayuaercst u3 T; nobassennem Hopmysbt

(B2)¥ — (¥)¢,)

u nycrb n(i + 1) = m.

ITokaxewm, uro T;;, wenpormnsopeunso. Jlocrarodno paccMoTpers Ciy-
qait,korna ¥; umeer pug (3x)P. Ilycrs T;4q1 nporusopeunso. Torpa naii-
JIeTCsI TAKas MOCJAeI0BaTeNbHOCTD [ comepxkamuxcs B 11 dhopmys u Takas
dopmyna ©, aro cekpenruu [' - O u I' - =0 gokasyewmsr.

O6o3na4nm

(B2)¥ — (¥)¢,,)

qepe3 O;. Ecimu ©; #e saBnsierca dmenom ['; To T; mIpOTHBOPEYUBO, YTO MPO-
tuBopeudnt ycaosuio. [lostomy ©; Bxomur B [
Wcnons3yst HECKOIBKO pa3 MPABMJIO TIEPECTAHOBKH, TOJIY9UM, ITO

'e;...o; -0
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'e;...o+-06

nmokaszyemsl, Tae IV mocnemposarensunocTs dopmyn u3 T;, a dpopmyna ©;
BCTPEYAETCs B JIEBBIX Y9acTAX ceKBeHunit k pas, rae k > 0.

Ecnu k > 1, To neBasg 4acTh pacCMaTPUBAEMBIX CEKBEHIIUI MMEeT BT
I'1 O, tme 8 I'y dopuyna ©; Bxomut yxke k — 1 pa3. Kpome Toro cekpennuu

ryo,Foe
u
ry o, -6
nokazyembl. Tak Kak Torjga
ry —0;F06
u

TOXKE JIOKa3yeMbl (HAIPUMED, NEPBasi U3 ITUX JBYX CEKBEHIMII 110J1y9aeTcst
110 IIPAaBUJly yJaJIeHUdA UMIJIMKAUUUA U3 CeKBeHI Uit

T, -0, F 0, (10)

Fl _'_'@i F (@l — @), (11)

KOTOPBIE JI0Ka3yeMbl; s gokasareabcrsa (10) Hamo MCnosib30BaTh MyHKT
10) semmbr 3.9 0 6y/I€BbIX IKBUBATIEHTHOCTSX, & IOTOM IPABUJIA YTOHYEHUS
u nepecranoBku; (11) mosyuaercs u3 yxke JOKA3aHHONW CEKBEHIMU HPUMe-
HEHWeM YTOHYEHWS W MEPECTAHOBKH, a 3aTeM MMPABUJIA BBEIEHUS MMILTAKA-
1K), TO CEKBEHIIUS

Iy -0,

nokasyema (npasusio anus —). Tak xak opu k > 1
r+Fo;

TOYXKE JIOKa3yemMa, TO MOXKHO yMeHbmuTh k #Ha 1. Tak, MOXKHO CI9UTATh,9TO
k =1. B arom cayuae I'y ects T,
Bcemomunm,aro o gemmve 3.9 okaszyema CeKBEHITHsT

-0, b ((Fo) W&—(V)" ).
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ITo mpaBwIy BBEIEHWST UMTIJTUKAIINH, JOKA3yEMa CEKBEHIIWST

Ucnons3ys HECKOIBKO Pa3 MPaBUIO YTOHYEHHS, TOTyIaeM T0Ka3aTeIbCTBO
CEeKBEHITNHU

[ F (=0 = ((Fz2)P&—(P)7 ).

Tak Kak cekpBeHLys

I F-0;

TOXKE JIOKa3yeMa, TO CEKBEHINs
' (F2)P&—(P)7 )

Jokazyema (npaBuiio yzasenust umnankanmm). 1103romMmy cexBeHyun

I'kE (3z)¥
i}

I F (0,
JIOKA3y€eMbl.

IIyctb mepemennasi y He BcTpedaercs B GOPMynax, BXOAANINX B CEKBEH-
UM U3 JI0KA3aTeTbCTBA CEKBEHIIUN

' —(9)g
3aMeTnm, 9TO CeKBEHUMS
'+ =(¥),

TOXKe JoKaszyeMa. Mbl 3aMeTuM Jaxke Oosiee odIee yIBep:KIeHHe.

Ecan nepemennas y ne scrpevaerca s dopmyne @, ro nycrs (@) noy-
vaerca n3 ® 3aMeHON KaXkI0r0 BXOXKIEHUS HYJBMECTHOTO CUMBOJIA OTepa-
WK ¢ HA BXOXKICHHE .

YrBepxkaenue (A). I[Iycmo nepemennasy e cmpeuaemes 6 Gopmyrar,
BLO0AWUL 6 CEKBEHUUU U3 J0KA3ATNEABCTNEA CEKEEHUUY

O,...0, -0,
a ¢ — Hysbmecmubl cumeon onepayuu. Tozda cexsenyus

(O1)y - (0s)y F (V)5

Yy Yy

moatce donasyeMa.
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€T
y
MEHOI KarK/J0r0 BXOXKJEHUS Cp, HA BXOXKJEHUE Y.

T

o 3a

Bamerum cpa3sy,uro B namewm ciayqae —(W)? nonyuaercs uz (W)

Loxazameavcmeo ymeepoicdenus A. JlokazpiBaeM WHAYKITHEH O IJTHHE 10~
Ka3aTe/bCTBa CEKBEHIINHT

0;...0, - W

Bazuc naayknun oueBuaeH. /lamree Hamo paccMOTpeTh 15 cydaeB B 3aBUCH-
MOCTH OT TOTO, IO KAKOMY MPABUIY MOCTEIHAA CEKBEHIUA J0Ka3aTeIbCTBA
MOJIy9aeTCsl U3 MPEAbLIYIIAX B JIOKA3aTEJILCTBE PACCMATPUBAEMON CEKBEH-
nnn. PaccMoTpenmre KaxKa0ro ciiydasi TPUBAAJIBHO. [ |

N3 nokasyemocTtn
'+ —(¥)y

cJle/yeT JIOKa3yeMOoCTh
'k (Vy)ﬁ(\Il)z

U3 sksusanenrnocrn (Vy)=(¥)y n =(Jy)(V)y (1emmbr o Gysesbix sKBrBa-

JIEHTHOCTSIX, 3aMeHe 1 3.27) CJIEyeT, YTO CEeKBEHIIUS
'+ ﬁ(Eiy)(lI');

Toxke jokasyema. U3 skeupamentoctn (Jy)(¥)y u (3z)(V¥) (memma 3.26)
CIIeTyeT, 9TO

I —(3z)¥

JIOKa3yeMa.

MMosyuunau, uro T; 1pOTUBOPEYUBO, YTO TPOTUBOPEYUUT YCJIOBUIO. JHAYUT
Ti+1 wenpormBopeunBo. 3Haunt, obbeaunenne T’ Becex muoxecTs T; TOXKE
HEMPOTHUBOPEYNBO.

ITo reopeme 3.29, cyiecTByeT MOJIHOE U HEIPOTUBOPEUUBOE (B CUTHATYDE
Q' 1) muoxkecTBo S 3aMkHyTHIX (hopmys curnarypst ' conepxamee T'.

IToctponm tenephb anrebpamyeckyio cucremy A’ curmarypsr ' cnemyro-
muM obpaszom. IlycThb

C={c;i:i=0,1,...}.

Ha muoxecrse C' paccMOTpUM OTHOIIEHHE =, MOJArasi ¢; A ¢; TOTAA K
TONBKO TOLAA, Korna (opmyna ¢; = ¢; SBseTcs ClIeICTBHeM u3 S.
SaMeTI/IM CHa4aJla, 9TO N ABJIAETCA OTHOUIEHUEM IKBUBAJIEHTHOCTUA.
HeiictBurensHo, ¢popmyna ¢; = ¢; nokaszyema (reopema 3.23). [Tosromy
ona cieayer u3 S. 3HAYUT, OTHOIIEHNE & PEDIEKCUBHO.
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IMycrs ¢; = c¢;. Torna dopmyna ¢; = ¢; caenyer u3 S. Buaqnr, cyie-
CTBYeT Takasl nocJjenoBarebHocTb [ hopmyst u3z S, 4ro cekBeHiust

'k Ci = Cj
nokasyema. Tak Kak CeKBEHIUsI
I—(Ci:Cj—)Cj:Ci)
ToXKe JoKasyema (reopema 3.23), TO CEeKBEHIUs
r " Cj =C;

JIOKa3yeMa. 3HAYUT, OTHOIIEHUE R CUMMETPUIHO.

ITycTs ¢; = ¢; u ¢; = c. Torma bopMynsl ¢; = ¢; U ¢; = ¢} CTEAYIOT U3
S. HeckoJibKO pa3 ucosib3ysi PaBUJIO EPECTAHOBKU U YTOHYEHUST, HA1eM
Takyio nociegosarenbrocTh I' dopmyn u3 S, uro ceksenuun I' F ¢; = ¢;
ul'F ¢; = ¢ noxasyemnr. Ilo Teopeme 3.23, ceksenuua I' F ¢; = ¢ Toxe
JOKa3yeMa. 3HAYUT, S TPAH3UTUBHO.

Pazobrem C' Ha KIACCHI SKBUBAJEHTHBIX [0 & 3J€MEHTOB u s ¢ u3 C
gepe3 [¢] 0603HAYMM KJIACC IKBUBAJIEHTHOCTHU 110 OTHOIIEHUIO &Y, COJEpPIKa-
i c.

MHO>KECTBO 1OJIyYEHHBIX KJIACCOB 3KBUBAJEHTHOCTH ODO3HAYMM 4Yepes
[C].
Bagaaum wa [C] onepaiyu U OTHOIIEHUS, CUMBOJIbI KOTOPBIX BXOIAT B
), u monyuum anrebpamueckyio cucremy A’ curmarypor ' ¢ OCHOBHBIM
muoxecrsom [C].

Ecim P — myabmecTtHbiii cumBosa otnomenus u3 (', To PA" uerunno
TOI/IA M TOJILKO TOra, Korga dpopmysia P ciaenyer us S.

Eciu f  HyabMecTHbI cumBon onepamuu u3 Y, to f4 ecrs [c] mns
smoboro Takoro ¢ u3 C, uro f = ¢ cnepyer u3z S (Hanpumep, cf' ectb [¢;]).
Ecin P — n-mecthblii cumBos orsomenus us Q' wu aq,...,a, u3z C, To

([aa],- .- [an])

B P4’ rorma u ronsko Torma, koraa dopMymna P(aq,...,a,) caenyer u3 S.

JlokazkeM cHadaa KOPPEKTHOCTHL 3TOTO onpeaenenus. [lycrs ay,. .., ay,
gexar B C u by,...,b, nexar 8 C, a1 = by,...,a, = by, a dpopmyia
P(ai,...,a,) cneqgyer n3 S ayisi n-MeCTHOro cumBoJia otHomenust P uz Q.
Toraa cymecrByer Takas nocjenoBareabHocTb I popmyst uz S, 4o cekBeH-
u

Fl—alzbl,...,Fl—an:bn,
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'k P(ay,...,an)

nokasyembl. Mcnonb3yst reopemy 3.23, moaydaeM JI0Ka3aTeThCTBO CEKBEH-
o

T+ P(by,...,by).

Ecmu f — n-mecrawiii cumios onepanun w3 Q' m aq, ..., a, u3 C, To cyme-
crByer Takoil ¢ B C, uro f(a,...,a,) = ¢ BoiBOgUMA U3 S.
HeitcrBurennno, popmyna

(3x)f(ar,...,an) = x

SABJISIETCS 3aMKHYTON (bopmysioii curnarypbt ' u ects U; ayst HEKOTOPOTO
HarypaabHoro i. Popmysia

flar,...,a,) = flar,...,ay)

nokazyema (teopema 3.23). I[Tosromy no npasuny F 3, dopmyna

(Fz)f(ar,...,an) =z

Toxke mokasyema. llo onpenenenuio 151, Hafigercsa takoe ¢, 910 Gopmyna

(Bx)f(ar,...,an) =z — flar,...,a,) = Cm)

gexut B Tiy1 n, 3naunt, B S. Ho rorma u3 S cuenyer u dhopmyna
flar, ..., an) = cm,

KOTOpad ABIAETCA CICICTBAEM IBYX npeapiaymux ¢gopmyn. Ecmm f n-
MeCTHBII cuMBoJ1 onepauuu us Q'; ay,...,a, u3 C; by,...,b, uz C; ay =~ by;
co G R by flar, ... a,) = ¢ cnenyer u3 S wu f(by,...,b,) =" cnenyer
u3 S, to ¢’ ~c".
JleficTBuTE/IBHO, HAMIETCs Takas Nocaea0BaresibHoCTh I dhopmyst us S,
YTO CEKBEHIINU
Fl—a1 :bh...,l"l—an:bm

Tk flar,...,a,)=c, TF f(bi,...,b,) ="

IOKA3yEeMBl.
CexkBennus

a1:bl...an:bnl-f(al,...,an):f(bl,...,bn)
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Toxe Jokadyema (reopema 3.23.r)). [Tosromy cexsenuuu

Tk flar,...,a,)=c", Tk =flar,...,a,), Tk =c"
nokasyembl. [Tosromy ¢’ = ¢”.

TakuM 06pa30M OIpeeTeHne onepanud f* KOppeKTHO: 3Ta omeparnus
BCEr/la OMpEJIeTIeHa U OMpPeIe/IeHa OHO3HAYTHO.

N3 nemwmnr 3.17 ciaemyer, 910 3HaYEHNE 3aMKHYTOH (hOpMyJIbl B amredpa-
MYECKON CUCTEME HE 3aBUCUT OT PACCMATPUBAEMOIO COCTOsiHUsI. Mbl j10Ka-
XxeM, 9To B anredpandeckoit cucreme A’ curmaryper ' ucrurnOCTHL 110607
3aMKHYTOH (OpMyabl paBHOCHIbHA ee BhiBogmMocTu u3 S. Tak kak Bce
dopmynsr u3 T comepxatca B S, To Bee dhopmynbl n3 T ucrnaasl B A’
Paccmorpum Tenepns obennenne cucrembl A' 1o cucrembr A curHaTypsr (),
nostyvaionteecss n3 A’ orbpachanmnem 3nadennii cumBosos u3 C.

Bonee noagpobro, ocHOBHOE MHOXKECTBO cHCTEMBI A COBNagaer ¢ OCHOB-
HBIM MHOKECTBOM cucteMbl A’) a cumBomam curaarypsr §2 B A nmocraBnenbt
B COOTBETCTBUE T€ YK€ OTHOIIEHUS WJIA ONEPAIUH, 9TO U B anrebpanvecKoin
cucreme A'. Tax kax dopmynsr u3 T' He comep:Kar HOBBIX CMMBOJOB u3 C,
TO UCTUHHOCTH 3THX (hopmys B A coBmagaer ¢ ucrnanocteio B A'. Tlostomy
A spasiercs mouenbio st T'. Ha 31om g0Ka3aresibCTBO TEOPEMbl O CYILIE-
CTBOBAHUU MOJIETTN 3aKAHINBAETCS.

Wrtak, mEAYKOMER MO CIOKHOCTH 3aMKHYTO#H (opmynbl curHarypsl )
JIOKAa3bIBAEM, 4TO OHA TOTJIA M TOJBKO TOrJa ucruHHa B A', KOrjga oHa Bbl-
BOaMMa U3 S.

Bazuc ungyknuu. @opmyna aromuas. Eciu ona umeer Bun P, roe P
CHMBOJI HyJIbMECTHOTO OTHOMmEHus u3 §)', TO 3TO Clemyer u3 OnpeeeHns.

Muaykimeit mo 4mciy CMMBOJIOB ONEpannii B 3aMKHYTOM TepMe t CUuTrHa-
rypbt ' jokaxem,uro 3nauenue t 8 A’ ecrb [¢] , rae ¢ uz C, Torga u ToJIbKO
Torga, Korga dpopMmysia t = ¢ caemyer u3 S.

Ecnu t ecTh HyTBMECTHBIF CHMBOJI Oepanuu f, TO 3HaUeHNE t eCTh fAI
u pasHo [¢'] gus moboro Takoro ¢ u3 C, 4ro f = ¢ BbIBOAUMO u3 S.

Ecnm t ecto f(t1,...,tn), rae f — n-mecTHbI cumBos onepanyun u3 {2
aty,...,t, 3aMKHyTBHIe TepMbI cUrHATYpPHI (), TO 3Hauenue t B A’ ecTo
AI
f ([dl]//[dn])a
rae [d;] 3nadgenne Tepma t; maa i = 1,...,n. Ilo uaaykmnun, popmybt
t1 =di,...,t, = d, BoBoguMbl u3 S. [o onpenenenuro, 3uadenue ¢t ects [d]

st 1I060ro Takoro d, 9To GopMyaa

f(dlaldn):d
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caenyer u3 S. Takum 06pa3om, HafigeTcst Takas Mocaea0BaTeILHOCTE [ bop-
MyJI U3 S, 4TO CEKBEHIMU

Fl—tlzdl,...7[‘|—tn:dn, Fl_f(dl,dn):d

nokasyembl. Ho Torga cexBentmst
Lk f(ty,...,tn) =d

TOXKE JTOKa3yema.

Hao6opor, nycrs dopmysa ¢ = ¢’ cuenyer uz S, rue ¢ uz C. Iycrs [d] —
suauenne ¢ B A'. Ilo npenpiaymemy, t = d cnemyer n3 S. 3uaunT, Haigercs
Takas mocaenoBaTenbHocTh I popmyn m3 S, uro ' Ft = nuT'F & =d
nmokasyeMmbl. Ho Torma u cexsernnua I' - d = ¢’ toxe mokasyema. Ilo sToit
upuunne, [c'] = [d] u [¢'] siBastercst 3navennem repma t.

ITycts dopmyna umeer Bun t1 = to, [d1]  3uHavenue t; B A’ u [do]
3Havenme to B A', t; u ty — 3aMKHyTHIE TepMbI, & di 1 do B3ATHI U3 C.

ITo mpenpiaymemy, dopmynst £ = dy u to = dp cnegyior w3 S. Ecau
rerepb dopmyna ¢t = to uctunua B A’ o [di] = [d2] u, no onpenenenuio,
di = dy caegyer uz S. Urak, cyumecrByer takas 10C/I€40BATEIBHOCTh [
dopmys uz S, uro cekpennuu I' F ¢ty = dy, T Fto =dou T F dy = ds
nokasyembl. Ho Torma u cexksennms [ - ¢ = ¢ moxkasyema.

Ecin xe t1 = ty caeayer u3 S, T0 aHAJOMUYHO 1OJIy4YuM, 4T0 di = ds
cnenyer n3 S w, 3naunr, [di] = [d2] n dopmyna t; =ty ncrnana B A’

Ocrancs cnyuait, koraa ¢popmyna uveer sug P(ty, ..., t,), a 3aMKHyTHIE
Tepmbl iy, ..., t, curuarypst ' umeror 8 A’ 3navenns [dh], ..., [dy,]. B arom
ciydae t; =dy, ..., t, = d, cnenyior uz S. Ucrunnocrs P(ty,...,t,) B A’
paBHOCcuIbHA TOMY, 9TO P(dy, ..., d,) cneayer u3 S. AHanOrudHo npebiry-
wemy, P(dy, ..., d,) cienyer u3 S Torga u ToabKo Torga, korma Pty , ... t,)
caenyer u3 S.

Nupykiuonnpiii mar. @opmyna umeer sug (@1&Ps), (21 V @), (¥ —

3

®y), =P, (3z)®1 wun (Vz)®4, a st Gosiee npocrbix GopMyJl yTBEPKACHNE

yKe IOKa3aHo.

Cuyuaii 1. =®;. Eciim ®; ucrunna 8 A’, to ®; caenyer uz S. M3 menpo-
tuBopeunBoctu S ciaegyer, uro @, e ciaepyer us S. Eciiu =®; ucrunna B
A', 1o ®1 noxna B A’ u, 3maunr, ve caemyer uz S. M3 nognorer S caemyer,
aro =P, cmemyer u3 S.

Cayuaii 2. (&1 V @4). Ecam (®1 V ®5) ncrunna 8 A', o 6o @1, nmubo
®, ucrunna B A’ u, snaunr, ®; uian P, cuenyer uz S. Ho roraa 1o npasuiy
BBeieHus nu3bioHKiuu, (P V @) creayer uz S. Eciu (@, V ®3) cnenyer
u3z S, vo Hu Py, Hu P9 He cienyor uz S, To (B cuiny noaHOTHl ) — Py U
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—®y caenyror uz S. Mosromy (—®1&—®,) cuenyer uz S (npasuio &-88).
Ho (=®1&—®,) sxsusanentro —(P; V &y).

Samerum, uro eciiu @ skBuBanentaa ¥ u ® cienyer u3 S, o u ¥ cnemyer
u3 S.

HeitctBurensuo, mycts I mocmemoBarensuocts dopmyn u3z S u [' '+ @
nokasyema. Tak kak F (® — ), nokasyema, To I' F ¥ toxe mokazyema
(IpaBUIIO yIATNEHUS UMILTUKAIHN).

Urax, =(®; V ®3) cneayer u3 S, a 370 NpOTUBOPEYUT HENPOTHBOPEYH-
Boctu S. 3uauut, ecnu (P; V ®y) creayer uz S, ro mubo P caemyer uz S,
6o @, ciemyer uz S. Iloaromy nubo @4, ub6o o ucrunna B A' u (P1V Py)
uctuaaa B A'.

Cayuaii 3. (91 &P,). Ecom (P1&P,) ucrtnnna 8 A', To u &1, u 9 ncrun-
ubl B A’ u BeiBomumbl u3 S. Iosromy (®1&Py) BoiBOgMMA U3 S (paBUiIo
BBeieHMs KOHBbIOHKIWN). Eciu xke (P1&P2) BoiBoguma u3 S, o u @1, u Po
BBIBOAUMEBI 13 S. 3HauuT, 06€ 31U HOpMynbl UCTHHHBI B A’ 1 mosTomy mx
KOHBIOHKIMA TOXKe ncrunna B A’

Cnyqait 4. (&7 — ®3). Qopmyna (®; — P3) noxkua B A’ TOMBKO B
caydae, korga ®1 ucruana B A', a @5 noxna B A'. 3Hauurt, B 3TOM CiIy4ae
& u =Py cnenytor uz S. Iosromy (®1&—P,) cieayer uz S. Ho (®1&—P5)
skBuBasenTHa = (=P V &) u (P — P,). Buaunr, (P — Py) caeayer
u3 S u,B cuiny Henporusopeunsoctu S, (&1 — ®9) ne caenyer uz S. Ecam
ke (®; — Py) ucrunna B A', To mbo 1 noxua B A', mubo Py ucruHHA B
A’. Tlosromy mu6o =@ cnemyer u3 S, mubo @5 cnemyer u3 S. [To npasumy
BBeleHUs au3bloHKIuY, hopmya (—®1V ®y) caenyer uz S. Ognako (=P V
®,) sksuanenrna (P — ®,). Tlosromy sra ummmkanus ciemyer n3 S.

IIpexxne, 9eM paccMaTpUBATH OCTABIINECS CIyYan, JOKAZKEM CIIELYIOIee

Yreepxkaenue (B). ITycmo ¥ dopmyaa cuenamypor ', ¢ aescum 6
C, 0 — maxoe cocmosnue cucmemvr A', wmo o(z) = [c].

¥ mozda u moavko mozda ucmunna 6 A' na o, xozda ()
A nao.

T

¢ UCmuHrHa 6

Zloxazameavcmeo ymeepocdenus B. JlokasbiBaeTCsi MHIYKIUMEH 110 CJIOXK-
voctu dhopmysisr U,

Ecnu ¥ aromuas ¢popmyna, T0CTATOYHO 3aMETHUTh, 9TO 3HAYCHUE TEP-
ma t HAa 0 coBlajaer co 3navdenuem repma (t)* na o. Ecau ¥ ecrs (3z)Wq,
to ¥ cosnagaer ¢ (V)% Ecin ¥ ecrs (3y)¥y u y ve ecrb x, 10 (¥)% ecrs,
kak n3sectro, (Jy)(¥1)?. Ecam reneps o' ornmvaercst or o pa3ee 9To Ha
Y, TO TI0 WHIYKIHOHHOMY MPEITOMOKEHNI0 HCTHHHOCTHBIE 3HadeHust ¥y u

(¥1)2 na o' cosnagmator. Ilosromy ucrunuocrubie 3uadenus ¥ u (U)? na
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o1 TOXKe coBnamaioT. Ha 3ToM MbI 3aKkaHuMBaeM HAOPOCOK OKA3ATENHCTBA
yTBepxkieHus bB. [ ]

Cayqait 5. (3z)®;. Ecm (32)®, ncrunna B A’ 1o (1)? ucrunna B A’
npu HekoropoM ¢ u3 C; (mpemnoxenue B u onpenenenne A’ nomoraror 10-
kazarb 1ot daxr). 3uaunt, (®1)% cuepyer uz S. Hosromy (Fz)®q caenyer
u3 S (upasuio - 3 ). [ycrs (3z) Py caepyer uz S. Tak kak dopmyaa (Iz) P4
ecth ¥; mpu HEKOTOPOM i, TO bOopM™MyJIa

(Bz)@1 = (@1)c,)

BxOauT B 1541 U, 3HAYUT, B S 1iist HEKOTOpOro m. Ilosromy (<I>1)fm cremyetT
u3 S (mpaBuWIO yZasieHUs] UMIIUKALNK). VI3 9TOro BBITEKAET HCTHHHOCTH
(®1)7  wm, smaunt, ()@, B A

Cryqait 6. (Vz)®,. Ecnin (Va)®; ucrurna B A', vo (32)-P; noxua B A'.
Ecmu (3x)-®; BoBomuma u3 S, o, no npeasyiymemy, ~(®1)?  BeiBOIMMA
u3 S mias noaxoasimero m u ucrnana B A'. Tlosromy —(3z)—®; BRIBOAMMA
u3 S. Ho —=(3z)~®; sksusanenrna (Vz)®;. 3uauur, (V)@ BoiBouuma uz S.
Ecam xe (Va)®; BeiBoguma n3 S, wo sgoxua B A', To (P1)? noxuo B A most
uekoroporo ¢ u3 C. Iloaromy —(®1)? u, 3nagur, (32)-P; BEIBOgMMA U3 S
(uuayKIMOHHOE npeanosoxkenue u npasuio - 3). Ho (3z)—®; sksuBasient-
Ha —(Vz)®y. Iosromy —(Vz)®; roxke BbiBOAMMA M3 S, YTO POTUBOPEYUT
HETPOTUBOPEUNBOCTH S. [ ]

Teopema 3.31 (0 moJiHOTE MCYNCIIEeHUs] IPEJUKATOB). Beakad mootc-
decmeenHo UCTNUNHAA CeKBeHYUL J0KA3YEMA 6 UCHUCAEHUY NPeduramos.

Zokazameavcmeo. 3amerum, 910 1eMMa 3.6 U TO0KA3aTEIbCTBO €€ JOCTIOBHO
MEPEHOCATCSA HA UCYUCTICHNE TPEIUKATOB. JHAYUT, JOCTATOYHO PACCMOTPETH
ciay4gait cekBennuu Buga F @, nme & — ToxgecrBenHo neruHHAsS hOpMyIIa.
Tak xkak dopmyna (V)P Toxke TOKIECTBEHHO UCTHHHA, A U3 JOKA3yEMOCTH
(Vz)® cnenyer nokasyemoctb P, TO MOKHO OrPAHMHYNTHCS CILy4aEM, KOTIA
®  samkuyraa dopmyna, 3amensa P wa (Vz1)...(Vze)®, rme z1,..., 25
COCTaBJISIIOT CIMCOK BCEX MEPEMEHHBIX, CBOOOAHO Bxomsammux B ¢. Tak kax
® TOXKIECTBEHHO UCTUHHA, TO, 110 TEOpeMe cyluecrBoBanust mopesu, {—P}
ABJIACTCA IIPOTUBOPEYUBHIM MHOXKECTBOM. CﬂeﬂOBaTeﬂbH07 JJId HEKOTOPOro
O cexkpermpn =P ... =P F O u =P...-P F =0 gokazyembl. Ilycrs seBas
gacTh ux nmeer anuny k. Eciu k > 1, 10, 0603Ha4Yas T€ByI0 9acTh depes
I'-=®, nonygaem, uro cexkpennus I' F ® nokasyema (npasuiio gia —). Tax
kak [' F =® Toxke mokaszyema, TO MOXKHO YMEHBITUTH k Ha 1. Econ ke k =1,
MOJTy9aeM JI0Ka3yeMoCTh - @. [ |
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Yupaxuenus

VYupaxueuue 3.10.1. Ipusecmu npumep 3aMEHYMOT GOPMYABL AOZUKU
npeduKramos, uCmuHHOT 60 6CET KOHEYHBLT CUCTEMAT ThOT HCE CUZHAMYPDL,
HO He doka3yemotl.

Yuapaxuenue 3.10.2. Joka3zamsb meopemy 0 mom, 4mo HAOMHOHCECTNEO
NPOMUBOPEUUBO20 MHONCECTNEA HOPMYA NPOMUBOPEUUBO.

Yupaxuenue 3.10.3. /oxazamv meopemy o mom, wmo obsedurerue 603-
pacmarwet nocaed08aMEALYHOCTUY HENPOTMUBOPEYUBHLT MHOHACECTNE HOPMYA
MONCE HENPOMUBOPERUBO.

Yupaxxuenue 3.10.4. /[oxazamsd meopemy 0 mom, %Mo eCAl KaHcIoe Ko-
HEYHOE NOOMHONCECTNBO HEKOTOPO20 CHETNHOZ0 MHONCECTNEA HOPMYA HENPO-
MUBOPEUUBD, MO U CAMO IO CUEMHOE MHOHCECTNBO HENDPOMUBOPEUUBO.

Yuopaxkuenue 3.10.5. Jloxazams meopemy o mom, 4mo ecau HEKOMOpPaa
Ppopmyaa umeem modeav, MO OHA UMEEM U KOHEUWHYIO UAU CHEMHYIO MO-
denv.

Yupaxuenue 3.10.6. Joxazamsv meopemy 0 mom, 4mo ecau HEKOMOPas
POPMYAG UMEEM KOHEUHBLE MOJCAU C KAK Y200HO DOABUIUM YUCAOM INEMEH-
mo6, Mo OHa UMEEM U DECKOHEUWHYIO MOJEAD.

Yuopaxkuenue 3.10.7. Jlokazams meopemy 0 mom, wmo He Cyuecmeyem
3aMEHYMOT GOPMYAbL, UCTIUHHOT 60 6CET KOHEYWHBLT CUCTEMAL MOU HCE
CUZHATNYPDL U A0AHCHOT 60 8CET DECKOHEWHDBLL CUCTEMAT MOT HCE CUZHATIY-

poL.
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6MKOCTHAs CJI0KHOCTH, 274

3aMKHYTOCTb CeMeHCTBa A3bIKOB,
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KOJ npeaukara, 336

KOHe4HbIl aBromar, 20
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Ba B mnonaycucreme Tys,
232

IIpeamerHprii yKazaTeb

HUXKHSIS OLIEHKA, JIETEPMUHUPOBAH-
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HOIT) cloXKHOCTH, 275
nopmasibHas ¢opma ['peitbax, 55
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nonycuctema Tya, 232
MOPSAIOK BEPIINH JepeBa, 94
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Teopema 0 HopMayibHOH hopme Xom-
ckoro, 47

TeopeMa O MOJTHOTE UCIUCTICHUS TIPe-
aukaTor, 169

Teopema O paBeHncrse, 146
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S3BIKOB, 96
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