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O IIPOBJIEME P=NP B HEKOTOPBbIX KOJIBIIAX

A.H. PEIBAJIOB

ABSTRACT. We consider a computational complexity theory over arbitrary
algebraic structures based on an approach to generalized computability
developed by Ashaev, Belyaev and Myasnikov. Let R be a ring with
a nilpotent element 7 of nilpotency index £ > 1 such that n is an
algebraic element over Z of degree k. We prove that analogs of the
classical computational complexity classes P and NP over R are different.
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1. BBEJIEHUE

Teopust CJIOXKHOCTH BBIYUCJICHUH HAJ] TPOU3BOJILHBIMU AJTeOPANIECKUMEU CUCTE-
mamu Geper csoe Hadauao ¢ paborsl Butom, [ly6a u Cwmeitna [2], B koropoit ona
ObLTa pa3BUTA HA OCHOBE TEOPHUHU BBIYHCJIMMOCTH HAJ, KOJbIAMH U TOJgsiMu. B ee
paMKax ObLIM OIpeIe/IeHbI AaHAJIOTY KJTACCHIECKUX MMTOJTMHOMUAIBHBIX KJIaccoB P u
NP. [Ipuuem nocieaanii cBA3aH ¢ TaK HA3BIBAEMBIMH HHCTPYKITUSIMHA MOICKAZKH —
KOMAH/IAMH, KOTOPbIE MOI'YT 3aIUCHIBATH B PEIUCTPbHI BBIYUCIUTEIbHBIX YCTPOWCTB
upoussosibHoe yucio uz C. B pabore [3] 6bu1 paccMorpen npsMOil aHAJIOr KJIACCHU-
qeckoro kjnacca NP — knacc DNP, onpeneneHHbIil Tpl TTOMOIIKA MAIIUH C Heme-
TEepMUHUPOBAHHBIMU BeTBJIeHUAMHU. VHCTPYKIMY HEIETEPMUHUPOBAHHBIX BETBJIE-
HUN MOTYT OBITH CMOIEJIMPOBAHBI IIPU MOMOIIHU MOICKA30K, TIOITOMY UMEET MECTO
Braiodeane DNP C NP. B ganpreiinmrem 3T0T m0axoa ObLT 0OOOINEH HA MPOU3-
BOJIbHBIE anrebpandeckue cucrembl B padore [1]. Ha ero ocnose B [7] 6bu1a passura
TEOPHsl CJIOXKHOCTU BHIYUCJIEHWI B aJIr€OPANIECKUX CUCTEMAX.

Haubombmuit uHTEpEC B TEOPUHU CJIOKHOCTU BBIYUCICHUN HAJ aJIr€0pandecKuMu
CHCTEMAaMU MPEJCTABISET aHAJIOr U3BECTHON MPOOJIEMBI O COBIAIEHUY K1accoB P u
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NP. Boiio nosydeHo MHOTO pe3yJbTaTOB O HECOBIQIEHUN ITUX KJIACCOB HAJ pas3-
smanbiMu cucremamu. Meep [5] nokasas, uyro P # DNP nan apaurusnoit rpynnoii
10J1s1 BellecTBeHHbIx uucest. Laccuep [4] nokasasa nepasencrso P = DNP s Beex
HeckonevHbIX abeseBrIx TPy, a IIpynecky [6] 1715t 6GeCKOHEUIHBIX GYIEBBIX AIredp.
Pribasos [8] mokazasn, 1To mmeer MecTo HepaseHcTBO P # DNP Hajx koabmamn
BeIeCcTBeHHBIX MaTpull. jas ymopemodernoro moiasd R u ansa moms C mpobiema
P # DNP 110 cux niop HepereHa.

Hanuas pabora mpojokaer u pacmupser 3tu ucciaepopanus. OCHOBHBIM pe-
3yJIbTaTOM SIBJIETCH JI0Ka3aTe/becrBo Hepapencrsa P %% DNP i ar060ro KoJibia,
B KOTOPOM CYIIECTBYET HUIBIOTEHTHBIN 9JIEMEHT WHIEKCA HUIHMOTEHTHOCTH Kk > 1,
KOTOPBIN TaKzKe ABJIsIeTCs ajaredpandeckuM HaJI Z crenenu k. Hampumep takoBbIiMu
SIBJIAIOTCS PA3JIMYHbIE KOJIbIa MaTpul, (HapuMep, paccMoTpenHbie B [8]), a Takxke
HEKOTOPBIE ACCOIMATUBHBIE aIredPhl, CBA3AHHBIE C ajredpavu Jlu.

2. IIPEABAPUTEJLHLIE CBEJEHUSA

ITycrs nawa anreGpandeckas cucrema 2 = (A, o). Caenys [1], BBeieM CIUCOTHYIO
Hazcrpoiiky HL(A) mHOXKecTBa A

Lo=A, Lyt =L(L,)UL,,

HE(4) = | Lo(A),
n=0

rae L(M) — MHOXKECTBO BCEX KOHEUHBIX CIIMCKOB C 3jemenTamu u3 M. Pacrupum
CUTHATYPY O JO CUTHATYPHI

0" =oU{=,cons?, tail™ head ™, nil},

rae dbyHKOum cons — 100aBI€HNE OHOTO CIWCKA B KOHEI apyroro, tail — orbpa-
ChbIBaHME I[IEPBOrO 3JIEMEHTa CIUCKa, head — B3sATHE NEPBOrO 3JIEMEHTa CIHCKA, a
KoHCTaHTa nil — mycToit cucok. B urore momygaem cucremy

HL(A) = (HL(A),07),

KOTOpast HA3BIBAETCST CIUCOTHON HAICTPONKON cucreMbl 2. 3a OCHOBHYIO BHIYHCIIH-
TeJIbHYI0 MOJIEJIb IPUMEM MallKMHbL ¢ HeorpanudenubiMu perucrpamu (MHP) nan
HL(2). 91y BbluucauTENbHbIE YCTPOWCTBA UMEIOT KOHEUYHbI HAGOP Perucrpos, B
KOTODBIX MOYKHO XpaHUTh 3sieMeHThl H L(A), n mporpaMmy, COCTOSIIIYIO W3 Habopa
KOMAaH/I, KOTOPbIE MOTYT 3aMUCHIBATH B PETUCTPHI 3HAUEHUsT (DYHKIIANA U KOHCTAHT
u3 0¥ U COBEPINAThH yCJIOBHBIE BETBJIEHUS B 3ABUCUMOCTHA OT UCTUHHOCTH MPEIAKA-
toB u3 ¢*. Hac 6ymxyT uarepecoBath Tonpko MHP, pacnosnatomine HeKOTOpbIE MOI-
muoxkecrsa HL(A), nosromy 6yiem upeanosarars, 4ro uporpamymbl MHP moryT
co7ieprKaTh KOMaH/IbI accept W reject, BHITIOIHEHNE KOTOPHIX MPUBOIUT K OCTAHOB-
ke MHP u x momyckanwuio, 1160 OTBEPTaHWIO BXOIHOTO CIHCKA. ByaemM roBOpUTh,
aro MHP M pacnosuaer muoxecrso S C HL(A), eciu

e r € S < M nomyckaer z,
o ¢S < M orsepraer z.

Samernm, yro MHP pacmo3naromas HEKOTOPOe MHOXKECTBO BCETIa OCTAHABINBAET-
csa. Jlamee Oymem paccMarpuBaTh TOJBKO TaKWe MAIuHbl. HegerepMuHUpPOBAHHBIE
MHP umeoT KOMaHIbI HEAETEPMUAHUPOBAHHBIX BETBJICHUI, ITOCTE BHITOTHEHUS KO-
TOPBIX YIPABIEHUE MOXKET OBITH IIEPEIAHO OTHON M3 ABYX KOMAH/I.
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Oupenenum ynkuuio pasmepa sizeyy, : HL(A) — N caenyomum o6pazom

1, ecmn o = nil wm « € A,

sizegr(a) =
sizegr(ar) + ...+ sizegr(an) + 1, npu a = {ay,...,ap).

ITo MHP M wuanx HL(2l) onpenenum dbyukuumio Bpemenu tyy. Ecau M na Bxozme
X He ocraHaBimMBaercs, nosuaraem tyr(x) = co. Ilyers 7 = {I4, ..., I} — BbIuuCIU-
renbHbI yTh M Ha 2. [lomoxum

t]\/[,q— (l‘) = Z time([k),
k=1

rae time(I) = 1, ecou I, — ogHa U3 cieayOmmMx KOMaH/

R,, :=c¢, c € 0¥ — KOHCTaHTA,
R,, = f(Ri,,...,Ri, ), vhe f € 0 — byskuus,

if P(R;,,...,R;,) then goto I, rue P € ¢ — npeukar,
if 7 then goto [,

accept,

reject,

u time(Iy) = sizegr (o), ecnn I, — onHa M3 KOMaH

Rm = Rl,
Ry = tail(Ry),
R,, := head(Ry),

if R; € S then goto [,
rie o — cogepxkumoe peructpa ;. Hakoner,
time(Iy,) = sizegr (o) + sizegr(ay),

ecau I, — omHA M3 KOMAaHTT

R, := cons(R;, R, ),
if R; = R, then goto t,

rae oy, oy — cogepxumble Ry, R,. [lonoxum reneps tar(z) = tar(x) misg gerepmu-
uuposannoit MHP M. Ins wenerepmunuposanuoit MHP M wmbr Oymem ucmosn30-

BATh IOJHYIO 3aMUCE ¢y ().
Bynem roBoputh, uTo merepmunupoBannas MHP M monwroMwmanbHa, ecian cy-

MIECTBYET TOJMHOM D TaKOMH, 9TO
Vo € HL(A) M ocranasnusaercs Ha x u tar(x) < p(sizemr(z)).

B wumacc Py BxozsT Bee nommuoxectBa H L(A), pacno3snaBaeMble MOTMHOMUAIb-
abivu gerepMunrposadabivu MHP. Muoxkecrso S C H L(A) npuHaiexkuT Kiaaccy
DNPy, ecnu cymectByeT Takas HejerepmunupoBanaas MHP M u takoit mouHOM

P, 9TO

x € § & cymiecrByer BoraucauTesbubiii nyrs 7 MHP M na x

Takoit, aro M npumuMmaer x u tir-(x) < p(sizenr(x)).
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3. XAPAKTEPUCTUKHU BbIYMCJ/IUTEJIbHBIX IIYTEN

Mycrs 7 = Iy, ..., I, — Beraucauresnbubiii nyrs MHP M ua Bxone v € HL(A).
O4eBuHO, YTO HA BCEM NPOTsizKeHMH PaboThl M B perucrpax HaxoAdTCs CIUCKH,
9JIEMEHTHI KOTOPBIX — TEPMbI CHTHATYPHI 0 OT COJEPKAIINXCA BO BXOTHOM CITHCKE
( TIPA3JIEMEHTOB a7, . . ., Ay (BBITUCAHHBIX B TOM IMOPSAIKE, B KOTOPOM OHHU BCTDE-
9al0TCA B (v TIPU €ro MpOCMOTPE CjieBa Hampaso). OupenenuM CTPYKTYPY CIHCKA
CITeIYIOMHIM 00Pa30M

struc(a) = {

3aMeHUM BCE MPAdJIEMEHTHI 1, . . . , Gy, B CIIACKE (¢ IEPEMEHHBIMHA I1, . . . , T. Comep-
xKumbre peructpoB MHP Brosib myTu 7 Temepb — 3TO CIIUCKHA C 37IeMEeHTaMUA-TEePMaMI
CHI'HATYPBL 0 OT IIEPEMEHHBIX T;. PaCCMOTPHUM BCE YCIOBHA B KOMAHJIAX YCIOBHO-
ro nepexoza uyru 7. Bee onu umetor Buy nubo R; = Rj, aubo P(R;, ..., R;,),
rae P — npegpkar w3 0. 9TH yCIOBUS MOXKHO TIPEACTABATH KaK HAOOp aTOMApPHBIX
G OpMyJI CHTHATYPBI 0 OT IEPEMEHHBIX T; CIELYIOMIAM 00PA30M: PABEHCTBA CIIMCKOB
HPEICTABIAIOTCA PABEHCTBAME MX COOTBETCTBYIOIIUX 3JIEMEHTOB-TEPMOB B CIydae,
€CJI UX CTPYKTYPbI PABHBI, HHAYE HMEEM TOKICCTBEHHO JIOXKHYI0 (hOPMYITy; JH00O0M
upeaukar P IIpeicTaBisgercsa UM 2Ke CAMHUM, €CJIM €r0 apryMeHThl — IPa3/IeMEHThbI,
WHAYE — TOXKIECTBEHHO JIOXKHOI hopmyoit. Teneps HaboOp 1 (Z), . . ., om(T) 13 Beex
HETOXKIECTBEHHBIX (DOPMYJI CpeIM MOJMyYeHHBIX TaKuM 00pa3oM (hOpMyJ HA30BEM
XapaKTePUCTHKON MyTH 7. AHAJIOTMYHO ONpENeIseTcss XapaKTEPUCTUKA HATAIbHO-
ro y9acTKa myTh. 3aMeTuMm, 9ro m < tpr(a) — 3TO HEMOCPENCTBEHHO CIETyeT W3
oupenenennsa Gynkuuu ppemenu. Hazosem CImcok (3 3KBHBAJIEHTHBIM CIIMCKY ¢
ang MHP M, ecan

o struc(a) = struc(f),

o ©0;(a) < ¢;(b) Vi=1,...,m, tue @,b — Ipa’IeMEHTbI CIHCKOB (¢ U 3 COOT-

BETCTBEHHO, BBIIMCAHHDIE CJIEBa HAIIPABO.

nil, ecim o = nil nan a € A,
(struc(ay), ..., struc(ay)), ecm a = {aq, ..., ap).

Crenyrommas mose3Has jgeMMa ObLTa JOKa3aHa B [9)].

Jlemma 1. Ifycmv M — demepmunuposannas MHP, pacnosnarowas Hexomopoe
muooicecmeo A € HL(A). Ecau anemenm € HL(A) osxeusarenmen 6xody o €
HL(A) daan MHP M, mo a € A & € A.

4. OCHOBHOI1 PE3YJIbTAT

IIycrs R = (R; {+, —, X, R}) — KO/IbLO, B KOTOPOM B Ka4ECTBE KOHCTAHT J100aB-
JIEHBI BCe ero djeMenThl R. JlomycTrM, 9TO B 3TOM KOJIBIIE CYIIECTBYET HEHYJIEBOM
HUJIBIIOTEHTHBIN 3JIEMEHT 7) HHeKca HuiboreHTHOCTH K > 1. To ecTh k — HanMeHb-
1ee HATypasbHOE Takoe, uto n* = 0. OueBuHO, UTO 7) ABAAETCS ANreOPAMICCKIM
naz Z, TaK Kak yuojiersopger ypasuenuio ¥ = 0. JJomycrum, 4To creneHs aiare6-
pauyeckoro sjeMenta 1 Ha Z pasua k, o ecrb f(n) # 0 mis ja:060ro HEeHYJIEBOrO
IEJIOYMCIEHHOT0 MHOTOWIeHa f cTernenn Menbie k.

st mo60ro pa3mepa 1 pacCMOTPUM MHOYKECTBO CIUCKOB TJIyOHHBI 1 ¢ 1esounc-
JIEHHBIMH 3JIEMEHTAMU

Q= {(x1,...,2n) AT C{L,... n}, Y a; =0} =
iel

= U {<x1,...,xn>12$i:0}.

IC{1,...n}, I#@ iel
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Takxke paccMOTpUM COOTBETCTBYIOIIEE €My MHOZKECTBO CIHCKOB C 3JIEMEHTaMU U3

R
Qn(n) = {{z1n, ..., z0n) : (Z1, ..., 20) € Qn}.
Tenepb MOJI0KUM

JlemMma 2. J[as 410061 UCABLT YUCEA T1, ..., Ty UMEEM MECTNO
(x1m, ..., xym) € Qr & (T1,...,T,) € Q.

Zloxazameavcmeo. Hemocpencreenuo cieayer u3 Toro, aro rn = 0 gjsg r € Z Toraa
¥ TOJIBKO TOrJa, Kormaa r = 0. ([l

JIemma 3. () € DNPg.

Joxazameavcmeo. Henerepmuunporanuas MHP nyst Q(n) npu nomornn Hemerep-
MUHHPOBAHHBIX BETBJICHWI pEITaeT, BKIYAThH JU 3JEMEHT BO BXOTHOM CIIWCKE B

TECTUPYEMYIO CyMMy WJIM HET, & 3aTeM NpPOBEpsieT, paBHa Jiu 9Ta cymma () uim Her.
IMosromy Q(n) € DNPx. O

Crenyromasi 1eMMa TaeT MOJIe3HY0 HHGOPMAIUIO O MOKPBITUH MHOXKeCTB () aj-
rebpamv4ecKuMyu MHOXKECTBAMU.

Jlemma 4. Iycmo

m

Q, C U{<$1,---,$n> s filxy, .o xn) = 0},
i=1

20e fz — HENOCMOAHHBLE UEANOUYUCAEHHDLE MHO20UAEHDL, UMENOULUE CTNENEHD HE bonb-

n—1_
we k no 10601 nepemennoti. Toeda m > %

Jokaszameavcmeo. 3amerum, 910

U{(zl,...,xn>:fi(zl,...,xn) =0} C

C{{x1,...,zn) : Hfi(:cl,...,a:n) =0}.

Tenepb mokaxkeM, dro st jroboro Hemycroro I C {1,...,n} u mais HEKOTOPOrO
MHOTOYJIeHa, f €CJTH MMEeeT MECTO

{<$1,...,1‘n>221‘i ZO} -
el
- {<$17"'7mn>:f(ml,...,xn) :0}’

T0 f menmTcs Ha ), x;. Bes orpanmdenns oOIHOCTH MOYKHO MOJarath, 9To I =
{1,...,s}, s <n. lpeacrasum mMuOrOUWIeH f B BUJIE

flze, .. xn) =91, . yzn) (@1 + ..+ 2s)+

FA(X1, e L1, T Ly e ey L),
rae g,h — HEKOTOpble MHOrO4YIeHbl. Ecin h He paBeH TOXKIECTBEHHO HYJIO, TO
MOXKHO BBIODATH [EJIBIE YUCIA G, . .., Gs—1, A5ty - - 5 Gy TAK, 9TO

hiat,...,0s—1,0541,..,a,) # 0.
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Tenepn, B3sB a5 = —(a3 + ...+ as—1), MbI TOJYy4YUM, 9TO a1 + ...+ as = 0, HO
f(ay,...,as) = 0, yro uporuBopedur UcxoaHOH nocbuike. TakuM 06pa3oM, MbI J0-
KaszaJjy, 4To f HejuTcd Ha T + ... + Ts.

IIpumenstst MOIy9eHHOe yTBEPKICHNE KO BCEM HEMyCThIM moaMuokecTBam I C
{1,...,n}, nony4aem, uro muorowren [[", fi(x1,...,x,) nenurcs Ha Bce 2" — 1
JIMHEHHBIX MHOTOWJIEHA » . T;, &, 3HAYNT, U HA WX [POU3BEJICHIE

[T Q.

IC{1,...,n} i€l

el

KOTOpoe uMeeT crereHb 27 1 — 1 1mo Kaxkoil mepeMeHHOi. A Tak Kak BCe MHOI'O-
n—1_
9JIeHBI f; UMEIOT CTEMEHH IO BCEM MepEeMeHHBIM MeHbIe k, To m > % O

JlokazkeM TakzKe elre OfHY HOJIE3HYIO JIEMMY O HOKDBITHH.

JIemma 5. ITyemo fi(x1,...,2,), i = 1,...,m — Konewnwii HAOOP MHO20UAEHOB
¢ yearMU Koaphuyuenmamu, cpedu KOMoPwvlTr HEM MOAHCIECTNEEHHO PABHBLL HYAIO.
Tozda

Z"#U{(wl,...,xn) : filzy, ..., @) =0}

1=1

Zlokxazameavcmeo. Tak kak
U{(xl,...,xn) s filzr, o xn) =0 ={(z1, .., 2) Hfi(xl,...,xn) =0},
i=1 i=

TO JIOCTATOYHO JIOKA3ATh JIEMMY [JIsi OJJHOrO MHOroujeHa f(x1,...,%,). Jokaxem
9TO UHIAYKIMEH [0 YUCJIY MEPEMEHHBIX 7.

Husa n =1 yrBepxkaenue ciegyer u3 Toro hakra, 4YTo YucjI0 KOPHEH MOJMHOMU-
aspHOro ypasuenus f(x) = 0 KOHeuHO.

[IycTs yTBEp:KIEHNE UCTUHHO It N — 1 TlepeMeHHbIX (npu n > 1), ToKayKeM ero
ang n. Jomyctum, 910

7" ={(x1,...,xn) = f(x1,...,2,) =0}

Tak kax MHOTOWIEH f(Z1,...,T,) He SBJISETCS TOXKIECTBEHHO HYJIEBBIM, TO CYIIE-
CTBYET LEJOYNCIEHHAst TOYKA (a1, ..., a,) Takas, aro f(ay,...,a,) # 0. VI3 aroro
CJIe/Iyer, 4To MHOro4uIeH f(Z1,...,Tn_1, ) HE ABJISIETCH TOXKICCTBEHHO HYJIEBBIM.
Ho rorna

7Znt = {(x1,..yxpn-1) : f(z1,. ., Tn_1,a,) =0},

YTO IPOTUBOPEYUT IIPEJIIOJIOKEHUIO UHITYKIIUHU. (]

Teneps BCe TOTOBO, YTOOBI TOKA3ATH OCHOBHOE YTBEDIKICHUE.

Teopema 1. ITycms 6 xKoavue R ecmb HusbnoOmMeHmMHbLT IAEMEHM UHIEKCA HUND-
nomenmuocmu k > 1, asaaowutica anzebpauveckum nad 7, cmenenu k. Tozada
Pr # DNPy.

Joxasameavcmeo. Tlo memme 3 Q(n) € DNPg. Hokaxkem, uro (n) ¢ Px.
IIpeanonoxum, uro (n) € P 4 u pacno3Haercs HEKOTOPO# J1€TEpMUHUPOBAHHOMN
MHP M 3a Bpemsi, orpaHmYeHHOE MTOJMHOMOM P OT pa3Mepa Bxoja. Beidepem n

n—1_
JIOCTATOYHO BOJIBIIKUM, YTOOBI BHIIOIHAIOCH HepaBeHcTBO p(n + 1) < 216721
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Paccmorpum Bxox o = (11, . .., @p7) € NEJOIUCTEHHBIMA (a1, . . ., ay). Kak BbI-
6parb (a1, ...,a,) YTOYHUM IyTh HO032Ke. XapaKTEPUCTUKON BHIYUCIUTEIBLHOIO 11y~
tu M nHa BxOme o Oyaer HADOP PABEHCTB OT JJIEMEHTOB ;1)

filzy, ... ,xy) =0, i =1,...,1,

rie f; — HEMmOCTOSTHHBIE MHOTOYJIEHBI CTEMEHU MEHbBINEe Kk 10 KaXKI0i IepeMeHHO
(Tak Kax % = 0) ¢ kKoabbunmenramu u3 Z. Ipupasansas kK 0 Ko3DDHUITERTH TpH
Kaxk/oii crenenu 1 (Tak Kak 7) ajgrebpauydeckuii Haj Z crenenu k), KaxKJI0e TaKoe
PABEHCTBO MOXKHO HEPENUCcATh KAaK He Oojiee 4eM k PABEHCTB y2Ke OT JUCell d;

fi’j(acl,...,:(;n):(), i:l,...,m, jZO,...,k—l,

rJle MHOTOYJIEHBI f; ; ONATH MMEIOT CTEeTleHNW MeHbIme k Mo KasKIOH TepeMeHHO.
Iepenymepyem 3TH MHOTOWIEHBI [7Tsl €IUHOOOpasus ¢;, 1 = 1,...,m < p(n + 1)k.

Henouncientbie KO3O@UIUEHTH 3THX MHOTOYIEHOB OMPAHUYEHBI 110 MOJLYJIIO
22" 310 CJIeyeT W3 TOrO, YTO HA KAXKJIOM Imare paboThl MammHbl KOIDUIm-
€HTHI C MPOIILJIOrO Iara MOTYT CaMOe DOJIBIIEe TTEPEMHOKATHCS, & IAroB He OOJIbIIe
p(n+1). Tenepb paccMOTPUM MHOXKECTBO BCEX LEJIOYMCIEHHBIX MHOIOYIEHOB OT 7
[IEPEMEHHBIX CTEIEHN MEHBIIE k 10 KaxKI0H MepeMeHHON, ¥ KOTOPBIX K03 uimeH-
THI HE PEBOCXO/ISAT 22p(n+l>, U KOTOPBIE HE TOXKIECTBEHHO PABHBI HY/0. VX KOHEY-
HOE YHCJI0, [I09TOMY 110 JIeMMe 5 CylIecTByeT Habop Lesbix uucen (ai,...,ad,), HA
KOTOPBIX JIIODOH M3 9THUX MHOIOYJIEHOB HE PABEH HYJH0. 3aUKCUPYEM 3TOT BBIOOD
(al, N 7an).

ITo BoiGOpY wmcen ai,...,a, umeer mecto g;(ai,...,ap) # 0 mna Bcex i =

n—1
1,...,m. Tak kak m < p(n + 1)k < %, TO M3 JIEMMBI 4 clemayer, 9To

Qg U{(acl,...,xn) cgi(xy, .., x,) =0}

IMosTomy cyecTByoT Takue nesbie aucaa by, . . ., by, aro (b1, ...,b,) € Q, HO, B TO

ke Bpems, ¢;(by,...,b,) # 0 nus Becex ¢ = 1,...,m. A 3nauur u (bn,...,b,n) €

Qn), vo fi(bin,...,bpn) # 0 qust Beex ¢ = 1,...,1. Ho 310 03Ha4aer, 4To CIHCOK

B = (bin,...,byn) SKBUBAJNEHTEH CIHUCKY « U, 10 Jemme 1, § ¢ Q(n), B TO Bpewms,

Kak, 110 jgemme 2, 3 € Q(n). IosyuenHoe IpoTUBOpEYNEe 3aBEPIIALT JOKA3ATENbCTBO

TEOPEMBI. O
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