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AOKA3ATENLCTBO TEOPEMbI MONHOTLI UCHUCTEHUA
ANHAMWYECKOW NOIrYKu DL

M.H. lLimamkos

B manno#i paGote paccMaTpHMBAIOTCS BONPOCHI, OTHOCSII{ECH K TEOPHH BhLIHC-
aumocth. IlposonuTes HoapoGHOe AeTANILHOE JOKA3ATEILETBO TEOPEMbI O IIOJI-
HOTe MCYHC/IeHus Jusamaveckoil noruku DL, npusesennoii 10.J1. EpmoebiM B
pa6ote [6]. )

Beepernue

IIpo6aeMa BHIYACIMMOCTH SIBJISIETCS B HACTOMINEE BpeMsi B MaTeMaTuke obbekToM Bce Gosee
AaKTMBHOI'O M3yueHusl U uccaenoBanns. Hapsany ¢ moTpebHOCTAMY Pa3BUTHSA TEOPHUH, 3TO B 3HAYM-
TeJIbHOR cTeriend 06yC/IOBeHO OBICTPRIM Pa3BUTHEM M INHPOKHM HMCHOJB30BAHUEM 3JIEKTPOHHOMN
BLIYMCJUTENLHON TEXHUKU B CAMBIX PA3IMYHBIX O0OJIACTSIX YEJIOBEUECKON [eATeILHOCTH.

OguuMy u3 HauboJiee aKTYAJIBHBIX B HACTOSAIIEE BPEMs 33734 Npo0IeMbl BEIYHCIUMOCTH SB-
JIAIOTCA 33/a49u 0006mMIEHHON TEOPHK BHIYUCIUMOCTH B NIPOM3BOJILHBIX JOMYCTHMBIX MHOXKECTBAX.
K Taxmm 337a9aM OTHOCHTCS 33034l IUHAMHYECKON JIOTMKH.

Ileanro HacTOsied paboThI ABJISIETCS BHITIOHEHUE HUT/IE PaHee He Oy OJIMKOBAHHOTO NoApo6-
HOI0 JETALHOTO JA0KA3aTeJbCTBA TEOPEMBI O IIOJIHOTE HUCYMCICHWS] AuHAMu4deckoi Jyormku DL,
copmynupoBanHoit co cxeMmoit mokazarenbcrsa F0.JI. EpmoseiM B pabore [6].

Jlannaa TeopeMa mMeeT (DyHIAMEHTAILHOE 3HAYEHUE [JIs YCTAHOBJIEHHUS JOKA3YEMOCTH BbI-
PaXKeHHH B UCYUC/ICHHM auHaMudecko#t joruku DL, Tak Kak I1103BOJIsieT 3HAYUTENBHO MOBBICHTH
9 PEXTUBHOCTL UCCIEI0BAHMI AOKA3YEMOCTH BhIPAXKEHUWH B HCYNCICHUN JUHAMUYECKOH JIOTHKA
DL nyreM cBefeHHsS CUHTAKCHYECKOr0 aHAJIN3a BLIPAXKEHUS K €TI0 CEMAHTHYECKOMY aH3JIN3Y.

Asrop Giarosapen BceM, KTO OKa3biBaj €My TIOMONIb W NOANEPYKKY NMPH BHITOJHEHHH Ha-
crosimedt paborsl. OTnenbHas 6aaromsaprocTs akagemuky FO.JI. EpmioBy 3a nmocra#oBKy OaHHOMN
npobyieMsl.

1. [MMpepBaputenbHble cBegeHUs

B obo3nHauenusix ¥ ONpeNeseHNsIX, OTHOCAIIUXCH K TEOPHUH JIONMYCTHMBIX MHOXKECTB, TEOPUHU
BBIYHCJMMOCTH H HMCYHMCJEHHIO aAuHaMudeckod jioruku DI, Oymem cnemoBare 0003HAYEHUAM U
OmpeJeieHusIM, IIPUHATHIM B pabote [6].

Iycrs P Bxogur mosutusHO B @, 0g = o \ (P¥), Ag — anreSpamueckas CHCT€Ma CHTHATYDHI
00, @ C AL, (o, Q) ectn oboramenue Ay 10 0 u PP0Q) = Q.

Npeanoxenue 1.1. ([6], Mpepnoxenune 1.3.2) Ecau npeamkar R C Af raxos, uro Q@ C R,
To Juist ool umHTepnmperampu Y FV(®) -  Ag uMeer MecTo HMMIUIUKAIMS

(%o, Q) = @] = (o, R) |= ®y].

Teopema 1.1. ([6], Teopema 3.6.1) [Tanuu] Iycrs ®(zg,z1, Py, ..., Po—1, Pn) ~ Lt-dbopmyna
curnarypsl 0"+, Cymecryer ©F-bopmyna ¥(zg,z1,Py,. .., Pu_1) CHTHATYpBI o" Takas, 9TO
ans mobbrx KPU*+-monenn AT curnarypel o™ u snementa a € A muoxectso ¥(zg,a, P)A [z]
SIBJISIETCH HENOABMXKHOI Toukoil oneparopa [' : P(A) — P(A), onpenenennoro no dopmyrne P
TaK:

« T ={eAl{AQo...,Qu-1,Q) F &(b,a,P,F)}, QCA
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liimamxoe M.H. HAokazamenbcmeo meopeMsl NOAHOMb! UCYUCTICHUS
durnamuveckoli noauxu DL

3ameqanue 1.1. ([6], 3ameuanue 3.6.1) Moxuo yrBepxkHaTh CyimecrBoBanue (opmyist ¥, om-
peJie/IFIomell HAanMEHbIIYI0 (DOPMYJIbHYIO HEIOABIKHYIO TOUKY oneparopa ' min jaxe HauMeHb-
mee GopMyIBHOE IIOMHOMKECTBO cpeu Bcex Takux M uro (M) C M.

Teopema 1.2. (Fépens o nonnote, [6]) Popmyna sBAsETCs JOKA3yeMO# TOTA ¥ TOJIBKO TOTHA,
KOTJIa, OH3 TOXJECTBEHHO MUCTHHHA.

Nlemma 1.1. ([6], Jlemma 3.7.1) Ilycrs @(2,%,P,P,) — Xt-dopmyra curmatypst o™'! n
®¢(z, T, P) — LT -dopmysa curHaTypsl 0", KOTOpasl BHIPAXKAET CJIE[yIOLee:

3f3a(Ord(a) A f — dyaxnusa

Nof=an f(0) =2 AVB € avy e f(B)
®(y, 7, P, U f(v)) A3IB € a(z € f(B))).
yeB
Torpa mns moboit KPUY-momenu (A, Qo,. .., Qn—1) cursarypsl o™ u mobwx ag,...,ar-1 € A

MHOKECTBO @g’Q)(w,E, P)[z] ectb maumensmas (cpemu TF-mogmuoxkects (A, Q)) memompmxHast
TOYKa oepaTopa, onpesesnenHoro L -dbopmynon ®(z,a, Q, P).

Teopema 1.3. ([6], Teopema 3.7.1) CupaseajiuBbl CJeAYIOIUE YTBEPKICHHS:

(a) pna mobont L -bopmynn @ sspika DL cymecrsyror uucio n € w u takag L1-dbopmyna
®, curmarypw o”, uto FV,(®) = FV(®,), a gaa mobo#t napet (A, P), rne A — KPU-
MOAeab, P — X-ponycTumoe ceMeicTBO jiist A, u auis roboii uarepnperanum v : X — AUP
cBo6omubIx nepemeHHBIX $(P,) MMeeT MeCTO IKBHBAJIEHTHOCTD

(Aa P) }: (Dh] & (A, P) }: (I’*['Y];

(b) mns r060# MPOTPaMMBl @ CYHIECTBYIOT YHCIO . € w, LT -dopmyna &, curmarypst o™ u
npeaMeTHas nepemenHast ¢ ¢ FV.(a) rakme, uro FV(®,) = FVi(a) U {z}, a mgna moboit
napel (A,P), rne A — KPU-mozens, P — X-gomyctumoe ceMeHCTBO Jutst A, u jyist Jjio6oit
unTepuperanun v : X — AU P cBOGOZHBIX EPEMEHHBIX (¥ KMEET MECTO PABEHCTBO

AP ] = Pada] P[],

Nlemma 1.2. ([6], JTemma 3.7.2) Cnpasen/mBbl CiIeyomIe yTBEPXKACHUS:

(a) nna moboit TT-bopmysner & s3eika DL, eciim @, — Lt-dbopmyna curratypst o, mocrpo-
ennas o ¢ B mokazarenncrBe TeopeMsl 3.7.1, To B ucuucnennu DL gokasyemo BRipa:keHne
d=9,,

(b) ana moboit mporpamMmel @, eciu P, — LT-gopmyna curaaTyps o™, moCTpoeHHAs MO @ B
JloKa3aTenscTBe TeopeMel 3.7.1, To B ucuncaenun DL nokasyemo Beipakenue a = [Az®@q).

2. Teopema 0 NOsHOTE UCHUCNAEHNS aAnHamMmunyeckoii nornku DL

B jannOM pasziesie IpoOBOAUTCH NOAPOOHOE JOKA3aTELCTBO TEOPEMBI O IIOJIHOTE HCIUCIEHHS
auHammgeckoit toruku DL, npusegennoit F0.J1. EpmossiM B pabore [6].
HaJtee, ecom He OroBOpeHO 0c060, OyieM HCHOJIB30BaTh CaeAyionine 0603HAYEHUS:

(v \ ({2} x 4)) U {(z, a)}
Y\ ({Pu} x P)) U{(Pr, @)}

Teopemalo nonnore]. CpaBeuBbl CleyIOIME Y TBEPK IEHU:

Ya
YQ

—
—
PR
pre—y
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MaTtematuka

(a) eciu @ m U — TF-popmysnnr sspika DL, To Berpaxkenne & T W JIOKa3yeMO B UCYHCJICHUH
DL rorma m Tompko Torga, xoraa s mobbix KPU-mogenn A, Y-momycTuMmoro cemeiicTsa

P nna A n marepnperamuu 7y : X - AU P cBobogusix nepemennbix dhopmyn @ u U umeer
MECTO MMILIUKAIUS

(A, P) = @[y = (A,P) = ¥y}

(b) ecim @ u B — nporpammsi, TO Bhlpaikenue « T B mokasyemo B ucumcsenur DL Torma u
TOJIBKO TOTHa, Korga i aobbix KPU-mozenn A, X-ponycrumoro cemeiictsa P g A u

uurepnperauy v : X — AU P cBoGomupix IepeMeHHBIX NporpamMMm « U (3 UMEeT MecTo
BKJTIOYEHHE

al®Py) € pAPI .

HdOKABATEJILCTBO.

=: 3adukcupyem npousBoibao KPU-monens A, T-pomycrumoe cemeiictso P ana A u ub-
repuperanuio y: X - AUP
1. Ilposepum 3ak/ir0odyeHe TEOPEMBI JJIs1 aKCHOM.

i
EC E:

(a) E — Lt-dpopmyna @. Torma (A, P) = @[v] = (A, P) = [l
(b) E — nporpamma . Torma ol&P)y] C oty

E,CEyVEi=0,1:

(a) E, — St-dopmyna @,,5 = 0,1. Umeem: (A,P) = @,fy] = (AP) & @oly] wm
(A, P) = @1ly] = (A, P) = (B0 V B1) 7).

(b) E, — nporpamma a,,i = 0,1. Nmeem:
o7 € o P MU P = (a0 v ) AP,

EsANE,EE,,1=0,1:

(a) E, — Z*-dbopmyna 9,7 = 0,1. Vmeem:

(AP) = (2o A®1)[Y] = (A, P)  Qo[y] 1 (A, P) = @1y = (A, P) E &[y],2 =0, 1.
(b) E, — uporpamma oy,1 = 0, 1. Umeem:

(a0 A o) AP ] = of P ] N af* P[] € of* iyl = 0,1.

z=yA(B); C (B}

(a) E, — Tt-bopmyna &,,% = 0, 1. Vmeem:
(A,P) = (z =y A (D)2 = v(z) = 1(y) 1A, P) = Blyyy] = (A, P) = (2)51]
e 1o = (v \ ({2} x 4)) U {{z,a)}.

(b) E, — nporpamma oy, = 0, 1. Onpegennum -y, Kak B nynkTe (a). Mmeem:

, 2(A,P) AP = y[v]
— 2 \(AP) = (@) [’Y]’ eci (A, P) 2=yl
(z=yA(a)2) [] ’ @, wuHade
N a'AP) [77(33)], ecmn (A, P) =z = y[y]
= &, wuHaue
N a&P) o), ecmu (A, P) |z = y[v]
= &, uHaue

C (@f)*P ]
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limamkoe M.H. Hokazamenbcmao meopeMbi MOAHOMb! UCYUCTCHUS
QuHamuyeckol noeuixu DL

dCT:
(A, P) | @[] = (A, P) |= 0 = zo[V].

alT:
a(A1P> [fy] _C_ A= 7-<A”P> [fy].

i
VeetgE Aty €tg T (E)f

(a) E — Tt-dbopmyna ®. Vmeem:
(AP) = (Vz € t0® A t1 € to)[y] = (A,P) = Vz € B[y u(A,P) E & € Lo[y] =
((A, P) = ®[y,] nna moboro a € Ay m a1 = t2[y] € tdy] = (A, P) E @[Yai] =
(A,P) = (@) ]
(b) E — mporpamma «. Mmeem:
(V2 € toa] Aty € to) AP [y] =

Vz € toa)®P)[y], ecmn (A, P) k=1 € tofy]
g, WHAYE
N {oz<A Plval la€ A,a € thlyl}, ecmm ay = ti[y] € 8]
&, uvHaye
APy, ], ecmn (A,P)Et € toy]
- g, uHa4e

C APyl = (@)™ .

(E)fl At €tg Cdz € iy FE:

(a) E — Lt-opmyna @. Nmeem:
(AP) E (@ Aty € t)ly] = AP) F (DM =uAP) E @1 € Y] =
(A,P) | @y a=t]] € tfly] = (A, 7’) F 3z € £2.

(b) E — nporpamma a. Vmeem:

)2 Y AP ecim (A, P) =t € tof]
(@)F Aty € t)AP)y] = (i) [g], Haaqe( -
oA P)y,), ecmm a = t}r] € 3]
O, wHa4e
a®P)y,] € U{atA Py, ] | a1 € 4,01 € 1]}
[Fz € toa] @],

N

(E)f Aa(t) C 3z € aE:

(a) E — Lt-popmyna @. Umeem:
(A,P) E (®FAa®)] = (AP) E ()70 = (AP) = alt)] = (AP) E (®)ih] =
a=thyl e APyl = (A,P)E®]uac APy = (A, P) = 3z € a®ly).

(b) E — nporpamma 3. Mmeem:

(B)F Aa(t))] = ((ﬂ)?)mm)h]» ectn (A, P) F a(t)[y]

&, wuHa4e
BAPya], ecan a = tAly] € aiAP)]]
g, uHaYye
BAP) ]
U{B4P) 7, | a1 € &SP [4]}
[Fz € apl®P .

NN

Cepus «MaremaTuka, puU3vka, XWMus», Bbinyck 1 27



MartemaTuka

3z € aF C Jy(aly) A (E)j) ans y # z, He BcTpevatomerocs B o u E:

(a) E — TT-dopmyna &. Hmeem:
(AP) E 3z € a®ly] = (AP E @) .Hﬂ HeKOTOpOI‘O a € APy =
(A,P) E ay)lv] v (A, P) = (B)ghal = (A,P) = ( A (2)7) [val =
(A P) = 3y (aly) A (@) B, e 75 = (7\ ({9} x )U{ y,a)}-

(b) E — nporpamma 8. Nmeem:

(3z € af)®P)y] = U{BAP)ye] | a € APy}

u{((mz)“* P ] |ac AP [y)}
U{(al) A B2 il | a € AP}

V{(e y)A my)“’) (] a € A}

By (e

aly) A (B)2) P (),

{11 T A

T7Ie Y, OmpeseseHo KaK B IIyHKTE (a).

(E)? C 3zE:

(a) E — X*-dopmyna B. Vmeem:
(A, P) E(2)F1] = (A P) = @lvapy] = (A P) | 322]].

(b) E — nporpamma o. Nmeem:
(@7 AP ] = P ya] € U{ahPy] | a € 4} = 3a.

[)\:L"D](a;) =0
P)E Dz 1<x)[ ] & 7(z) € Pe@APy] &
( e {alac A (AP)E 3} & (AP) = .
MzPy(z)] = P
[z Py(z)] AP [ |={a]a€4,(AP) P} ={alac Aaecr(Po)}=(R) =P

v

a(z) AB(z ) [a A B](2):

(A,P) E ofz) A B(z) [ 1= (A,P)  a(@)] n (A P) = B(z)[)] = 1(z) € a*P)y] m

7(z) € BAPy] = y(z) € AP N AP Y] = v(z) € [a A BIAP ] = (A, P) k= [ A Bl(2)[Y].
[aV B](z) E a(z) V B(z):

(A, P) k= [V Bl(z)[y] = v(z) € [a V BI&P)y] = y(z) € PPy U BAPI Y] = y(z) € &SPy
nm y(z) € AP ] = (A, P) | a(z)l] w (A, P) | B(z)l] = (A, P) | alz) V Bz)l].
[aA®)(z) =[P Ad)(z) = afz) AND:

(A,P) = [an®)(2)[)] & (2) € [aA B]APIy] & ] V(z) € [@A }A’P)[ ] & (A, P) E [2Ad(z)D]
& (z) € [BAa]AP)y] & v(z) € AP 1 (A, P) = 2] & (A, P) [ alz)l] u (A, P) |= @[]
& (A,P) E a(z) A2

[av®|(z) =[®Val(z) = alz) Vo

(A, P) = [av@)(z)[y] & 1(2) € [aVR]AP)y] & y(z) € [2Va]*P)[y] & (A, P) = [2Vel(z)] &
v(z) € [8V AP y] & 1(2) € APy mmm (A, P) = 2[y] & (A, P) |= e(z) ]

wm (A, P) | 2[y] & (A,P) |= alz) V &)).
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ltimamkoe M.H. Jokazamenbcmec meopeMbl MOJIHOMBI UCHUCHOHUA
duHamuyvecxol nozuku DL

Vv

®C ¥, ecu ® u U — XH-dopmynsr curnaryps o® 1 ® — ¥ ecrs Teopema Teopun KPU*
CUTHATYPHI 0.

Ilo Teopeme I'énens 1.2 o mosnHOTE, bopMysIa AOKa3yeMa TOTHA M TOJLKO TOIAR, KOrJa OHA
TOXIeCTReHHO MCTUHHA. 1losTomy, dbopmyna & — U ToxkgecrBenHo ucruana. lanee:

(A, P) = (@ = B)[Y] = (A, P) & Bly] wm (A, P) k= U[y] =
(44, P) I @[] cuenyer (A,P) k= ¥n)).

Vi
(P)[Az®(z,Z, P, B,)] = [M®(z, T, P))], rme ® u &g — e xe, uaro u B memme 1.1([6}, 3.7.1).
(P} Az®(z, T, _P P,)])&P)[y] — manMeHbIIAs HETOABUAKHAS TOUKa OflepaTopa I', onmpezeseRHOro
PaBEHCTBOM:

I(Q) = \z®(z,7, P, B)[*P)yg] = {a | a € A, (A, P) = 8(a, %, P, Po)[vq]}

910 B TOUHOCTH ecTh omepaTop u3 teopembl lanan(1.1([6], 3.6.1)). ITo samewanuio 1.1([6], 3.6.1)
\®c(z,Z, P))*P)y] — HauMeHbIIAs HEMOABUMIKHAS TOYKA TOTO XK€ ONEPATOPA, CIENOBATENbHO

Po)\e®(z, 7, P, Pa)) %) [1] = Ma®s (2, 7, P)| 4P ).

Vil
(@30 = (Pa)es

P, (A,P) (A,P) (AP) (A,P)
(@F50) " 1= a®Phypyaampm] =T (P))EP]) = (Pa)a) P[]

2. TlpoBepuM /st KaXXAOTO NPABUJIA BBIBOJA, YTO €CJIH BBIpaXK€HHE HaJ 4epToil yIOBJEeTBOpHeT
3AKJ/IFOUEHHUIO TEOPEMBI, TO M BBEIPAaKeHHE IIOJ 4epTOit yIOBIETBOPIET 3aKJIIOUEHHIO TEOPEMBL.

|
EZCE
(Eo)f C (Ev)§

(a) E; — T F-dopmyna @;,1 =0, 1. Umeem:

(A, P) = (20)F[7] = (A, P) | Dolviapy] = (A P) = Safvaapy] = (A, P) = (21)70]-
(b) E, — nporpamma a;,1 = 0, 1. Umeem:

(€0)F ] = o lyagy) € o lyag) = (@) P[],

Ey C Ey ,
(Bo)&™ T (E1)&r

(a) E; — Z*-dpopmyna ®;,7 = 0,1. Umeem:
A,P) E (2080 = (AP) E &y] = (AP) E &1lY] = (AP) E (1)1,
rae Y = (y\ ({FPn} X P) U{ (Po, &P},

(b) E; — nporpamma «y,t = 0, 1. Mmeem:
(a0) 2P ] = P y] € Py = ()P, e o onpeneneno 5 nynxre (a).
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MaTtemaTuka

H
EyC By, B C By
Eo C E

(a) E, — X -dbopmyna &,,i = 0, 1,2. Vmeem:

(A P) = @[] = (A, P) = ®1[7] = (A, P) | R0
(b) E, — uporpamma g, i = 0,1, 2. Ameem:

oyl € of*P] € o8Py,

B CEECE
E,WVE,CE ~

(a) E,Ey, By — L1-dbopmynst @, &g, ®; coorsercrsenno. Hmeem:
(A, P) = (20 V @1)[y] = (A, P) |= Boy] mmm (A, P) = &1[y] = (A, P) |= @[y] mm
(A, P) = @[y] = (A, P) 2]

(b) E, Ey, E; — nporpaMmhl @, g, @; COOTBeTCTBeHHO. MMeeM:
(a0 v a) &Pyl = o§*P [ U P ] € &PV U e PI] = oA ).

ECE,EC Ey
EC Ey N E;y '

(a) E, Ey, Ey — Xt-dopmyant @, &g, ) coorsercrsenno. Nmeem:
(A,P) = @[y] = (A,P) = Boly] u (A, P) = @1[7] = (A, P) |= (Do A 01)[7]-
(b) E, Ey, E; — nporpaMmbl @, 0, ] COOTBEeTCTBeHHO. MMeeMm:
AP ] € oy, P € o] = P[] € o P ] N aft P
= [ag A ey ] AP y].

EcCE,
EgCTEL AT
(a) E, — X*-dbopmyna ®,,i = 0,1, T (zo =2z ) I/IMeeM
(AP) E @) = (AP) F dip] = F @i u (AP) = 2o = zoly] =

(A, P) = (21 AT
(b) E, — nporpamma ay,% = 0,1, T = Azg[zo = 7). Nmeem:
o P € o] = 0PI 0 A = P N TEP) ] = fen ATIAP)3].

EcCE,
Eo/\Ti:__El'

(a) E, — ZF-copmyna ®,,i =0,1,T = (z¢ = zo). Ameem:
(A,P) = (B0 Ao = z0)[7] = (A, P) | oly] 1 (A, P) |= 20 = zo[7] = (A, P) = Bolr] =
(Av P) l= (1)1[7]' -

(b) E, — nporpamma a,,1 = 0,1, T = Azp[ze = zo]. Umeem:
oo ATIP)y] = o [ N TP ) = of* P 4 = o7 ] € o P ).

m
(x €tANEy) C By
Ey TV €tk

, ecnm T He BxoauT cBobogHo B Ey:
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liimamxoes M.H. Hokazamenbcmeo meopeMbl NOAHOMBI UCYHUCTGHUS

duHamudeckol noauku DL

(a) E; — L+-gpopmyna @;,4 = 0,1. 3aduxcnpyem a € tA[v]. HlockonbKy T He BXOIUT CBOGOAHO
B $g nmeeM:
(A,P) | Bofy] = 1(2) € P u (A,P) E Bolva] = (A,P) F (& € t A Ro)v] =
(A, P) = ®1]vd]
Orciona (A, P} = ®oly] = (A, P) E ®1[va] ans moboro a € tA[y] = (A, P) EVz € t®4[v]-

(b) E, — mporpamma «;,% = 0, 1. 3aduxcupyem a € tA[y]. HockombKy T He BXOAMT CBOGOJHO B
Qp EMeeM:

PPy = o P el = [z € t A o)™ [va] € ot [l

Cuegoatemsio, o [y] € N{ad*P ] | a € A1)} = [Va € ten] P[],

(mEt/\Eo)EE1
dzx €tEy € Ey

, ecnu T He BxoxuT cBobommo B Ei:

(a) E; — Lt-dopmyna ®;,i = 0, 1. meem:
(A,P) k= 3z € t®o[y] = (A, P) = ®o[va) mna vexoroporo a € Ayl = (AP Ex etly] n
(A, P) k= Bo[va] = (A, P) = (z € t A B0)[7a] = (A, P) = D1]va] = (A, P) = ®4[7] Tak xak
Z He BXOOUT cBoOOAHO B D).

(b) E; — nporpamma a;,i = 0, 1. TIockobKY Z He BXOAUT ¢cBOOOJHO B (r] IMEeM:

[z € ta)Py] = U{adP i}l a € A0 € thy]}
U{[z € t A ag] AP y,] | a € 4,a € tA[y]}
WP o] | e € A,a € tA]y]}

A’
o).

in

afz) N Eg C By
dz € aEy T Ey

, ecu T He BXoauT cBobonHo B Ei:

(a) E; — £*-dopmyna ®;,7 = 0,1. Vmeem:
(A,P) = 3z € a®ly] = (AP) E Po[ya] m1a nexoroporo a € APy =
(A,P) E (alz) A @o)[ve] = (AP) E @1lv.] = (A,P) E @1[y] Tak kax £ He BXOAMT
cBoGoaHo B P5.

(b) E; — nporpamma o;,% = 0, 1. TlockonbKy T He BXOAUT CBOGOLHO B (f MMeeM:

(u{aé“*’” [val | a € &P 4]}
U{la(z) A o] P [1a] | a € &P 4]}
W™ [ya] | a € &P 3]}
(A,P)
a; [l

[3z € aae]APy]

N

Ey C Ey

= ecnu T HE BXOAUT cBOOOAHO B Fi:
32Ey C E;’

(a) E; — St-dopmyna @;,1 = 0,1. Umeem:
(A,P) | 3zDg[y] = (A, P) = ®o[7a} ana mexoroporo a € A =
(A, P) E ®1[v.) = (A, P) |= ®1[y] Tax xax z me BxoguT cBOGOAHO B P;.
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(b) E; — nporpamma a;,4 = 0, 1. IlockosibKy  He BXOZUT CBOOOIHO B (vp UMEEM:

[rag]®Ply] = U{ad" (vl | o € a®PIH]}

¢ Uai" el | a € A}
C Ul la € A}
= U{e{®"[y]|a € A}
= M)

v

alp
oty C AE)
(A, P) E ()] = tAly] € aP[y] = tAly] € BAPI Y] = (A, P) k= B(H)[Y)-

aCp ,
(E)ar T (E)g"'

(a) E — Tt-dopmyna ®. Ilo Teopeme 1.3 ([6], 3.7.1) cymectsyior n € w, Lt-cdopmyra
®, curmarypsl o" Takue, uTOo i Jo6bix mopxogsmumx A', P’ +' Bemoansercs

(AP | oY) & (A, P') E @.]9']. Onpenennm

7 = (Y \ ({Pu} X P) U (P, AP A}
< ¥ = (v \ ({P} x P U{(Br, BAP )}

Vmeem:

(A, P) = (D)5 [v] = (A, P) |= 2[v*] = (A, P) k= 2,[7°]

Tockonexy P, sxomur B ®, nomoxurensuo, ol®P)y] € BAP)[4], no npemnoxenuio 1.1
([6], 1.3.2) memouky mMIIHKAIMA MOXHO IPOAOJIKUTD CIEAYIOIIMM 0bpasoM:

(AP) | &7 = (A, P) £ 2.0 = (A, P) = @[y*] = (A, P) k= (®)" [V].

(b) E — nporpamma ap. ITo Teopeme 1.3 ([6], 3.7.1) cymectBylor n € w, LT-dbopmyna
®, curnarypsl o" Takue, uwTo A Jiobeix mopxoxsmmx A', P’ 4 Bemoanserca
a(A P >[ " = [Az®,]¥ P[y']. Onpenemum v* u v* kax B mynxTe (a). Mmeem:

P AP
(@@)F- ") = ] = PadJ AP ] = fa | a € A, (8, P) b= 0.5
Tockombky P, sxogut B @, nonoxurensuo, ol®PHy] C gAPHy], o npesnoxenmio 1.1([6],
1.3.2) nenouky paBeHCTB MOXKHO IIPOJIOJKHTD CJIeAyHOIuM 06pazoM:

{alac A (AP) N2 C {alaeA (4,P) = 2.18]}
= [Az@,] AP [yP]

aéA’m[*f]

= (Oéo)g"< Py,

dC V¥
[Ax®] C [/\:v\I']
PP y] = {a | a € A, (A, P) I Bhal} € {afa € 4,(4,P) | U} = Do)
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llimamkoe M.H. Aokazamenbcmao meopembl nonHombl Ucquc/ieHUS
QurHamuyeckol noauku DL

\'

(" 8

(P)aC B

Ilo ycoBuo mmeer mecto Brmoderue: I8P [y]) = ( (a)g")(A?) [v] € BAP)y], tae T — onepa-
TOP, ONPEAENECHHBIH CJIELYIOIHM PABEHCTBOM:

Q) = a®Plygl, 79 =vU{{PQ)}

o sameuanmo 1.1 ([6], 3.6.1) x Teopeme Tamyu 1.1 ([6], 3.6.1) HaumeHbITas HEOABHKHAS TOYKA
A oneparopa I' ynosnerBopsieT ycioBuio: A C B(Aﬂ [7], mo A = ({ Pn)a)mﬂ’) []-

BE (P
(@)f" C (Po)a
Mmeer mecro sriouenne: SAP)[y] C ((Py)a)®P)y]. B cuny moronrocT omeparopa I, onpeze-
JIEHHOTrO Bblmie, u onpenenenus (P,)a nmeem:

()P"M[]* L(BAP)y]) € T(((Pu)a)®P[y]) = ((Pa)a)®P) .

Hycrs E, — L F-dbopmyna P, wim nporpamma ay,i = 0,1, u serpakenne Ey C F; gokasyemo
B ucuucyenun DL. Ilycts
So0,61,...,6, = (Ey C Ey)

JIoKazaTeabeTo Bhipaxenus Fy C Fy B DL.

Unpykupeit o JuHe J{0Ka3aTesbCTBA JOKAaXKEM, YTO s Bhipaxkenust Eg & Fp BHIIONHEHO
3aKJII0UEHUE TEOPEMBI.
Basa uwnaykuyuu. Ilo onpenenennio BuBoga Gy MoxkeT 6uITh TOJIBKO akcuomoit DL, cienoBaresns-
HO, II0 JIOKa3aHHOMY BbIile, JJisi Gy BHIIOJIHEHO 3aK/IIOYEHHE TEOPEMBI.
Wlar uugykumun. ITycrs 0 < k < n u gns Bcex [ < k gokazano, yro a1a &; BHIIOAHEHO 3aKJTIOYE-
HUE TeopeMbl. TOraa MMeeT MeCTO OfHUH U3 JBYX CJIy4aeB.

(1) &) — akcuoma DL. Torja mo gokasaHHOMY Bbile it S BBIIOJHEHO 3aKJIIOYEHHE TEOPEMBI.

(2) 6, — pesysbTAT IPUMEHEHUS OLHOIO M3 NPABWI BHIBOJA MCYUCIeHus DL K BHIPAXKEHMIO
6,1 < k (x Bopaxkenusm &, Sy, l,m < k). Ho no npennosoxenwnio HHAYKIUA [Jis1 BbIDa-
xerust G; (g soipaxkennit &y, G, ) 3aKIH0YEHNE TEOPEMBI BHITIOIHEHO, CJIEJOBATEILHO, 110
JIOKA3aHHOMY BBIIIEe, 3aK/IOUEHHE TEOPEMbl BBIIOMHEHO U Jjsa Gy.

TMosToMy, B CHLy NPHHOANA MareMaTu4ecKoi mHaykuuu, miaa &, = (Ey C FEp) BHIIOJHEHO
3aKJII0YEHHE TEOPEMBI.

<«: JlokaxkeMm TeopeMy B 0OPaTHYIO CTODOHY.

Cny4ait (a).
[ycrs ®, ¥ — Lt-dbopmysnl Takue, uTo

(A, P) = 2[y] = (A, P) = ¥[7]

npu Beex nomxonammx A, P, v.

o semme 1.2([6], 3.7.2) cymecrsytor Lt-dopmyis D., ¥, curaatypsl o™ TaKue, 94T0 BHIPa-
x)eunss ¢ = @, ¥ = U, noxazyems! B DL. Torga no yxe noka3aHHOU IepBOii 4aCTH TeOpeMbl
MeeM:

(AP E @y = (AP) = O[] = (AP) E ¥y] = (A,P) = T.[y] ana Beex noaxopamux A,
P, v.
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Ho toraa no reopeste Iémens 1.2 o momuore ®, — ¥, — Teopema reopun KPU™ curnarypsi
o™, cnegosarensro, ®, C ¥, — akcuoma DL. Orciona pripakenuss ® C @, &, C ¥, ¥, C ¥
nokazyembl B DL. ITostomy Beipaxenue L ¥ nokasyemo B DL, yro u Tpe6oBaoch J0Ka3aTh.

Cityuait (b).
ycts @, f — mporpaMMmbl Takue, 9T0

o+ Py € BTy

npu Becex nomxomammx A, P, .

Mo nemme 1.2([6], 3.7.2) cymecrByror L-dopmynsr ®,, P curnarypst o™ Takue, 9TO Bbl-
paxenns a = [Az®,], B = [AzPg] moxasyemnr B DL. Torya no yxe moxa3aHHON MepBO# 9acTH
TEOPEMBI HMEEM:

{ala€ A, (AP)  Salial} = Dode*P] = oty
BAPI] = Pats]*P]

{a ‘ ac€A, (A':P) i: q)ﬁ[ a]}7

eI

TO €CTh

{alac A(AP) | Qulrl} S {a]a€ A, (AP) = Pplral}-

Orcioma (A, P) E ®4[y] = (A,P) = ®gly] npu Bcex momxomsummx A, P, v. Torga mo Teope-
me I'émena 1.2 o nonmore &4 — @5 — reopema teopur KPU™ curmaryper o™, ciefoBaTesibHO,
®, C &5 — akcmoma DL. ITostomy Boipaxenue [Az®,] C [AzPg] noxazyemo B DL.

Takum obpazoMm, B DL moka3yembl BEIpasKeHUS

al [Az®,], [Ax®a] C [Ax®g], [MzPg]C B

orciona Buipaxkenue « C [ nokaszyemo B DL, uro u TpeboBayioch fOKa3aTh.
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