
ruoKJtArub,T
AKAf,EMI,II4 HAYK CCCP

T9B5
TOM 284 J\b 3

(orllEtibltbfi orrl{cK)



Y . I I K 5 I 3 . 8 3  M A T E M A T I 4 K A

C.C. KYTATENAtr3E

HECTAHIIAPTHbITI AHAJIH3 KACATEJIbHbIX KOHYCOB

fifpedcraetteuo arcadeuuKoM A.,4. Atterccondpoeuu 18 VII ] gS4)

Ilocrpoeruae Knapror"r cy6ryQQepeHrgana rrr{rrrurlenofi $yHrcr+ru tll rroJroxr4-
rro Haqalo [ollcKy HoBbrx cnoco6os JroKarrbHofi aunpoxcr{Marlnu [por{3BonbHbrx Qynr-
Wfir u MHoxecrB. BosHlrrcarcus,re KacareJrbHbre Konycbr r{ orBeqarcuge nvr cy6graQ<$epeH-
Ipriulbl onpetrenflIorcfl rpoMo3gKvtMvt, rpyAHo o6oapnvtrnor Qopvrynarr,a,r [2-8] . Karon
craryr HMelous{xcff arrporccnuaqufi? OrrcyRa Bo3HrlK Konyc IGraprca? Karc perynrpHo
crpor{rb an[poKcr4r\fl{pyrcq[e Kor{ycbr }r oflep]rpoBarb c tlz'wr? Ilenr Hacroflulefi crartu -

Aarb orBerbl Ha 3TI{ Bolpocnr. To.mee roBopfi, Hl,rxe yganocb [oKagarb, rtro Arrfl ldccneAo-
BaHr{fi cy6au00epeHrs{iuoB npor,r3BolrbHbrx Qynxqru uan6onee npucroco6nen Hecran-
4aprnuft aHarrl{3, lrpeAcrirBnnrcuvfir co6ofi oQQercumuyro rexHr,rrcy y6unaru{.fi KBaHro-
poB. B pa6ore rrpI{BoAETc.fi KoMrIaKTHbre HecraHAaprHbre Kpr,rrepr{u KlaccnqecKr{x arr-
npoKcl{Mlrpyrcu&x KoHycoB r,r onncbrBaroTc.fl Her{3BecTHbre paHee KacaTeJrbHbre, B ToM
(MCne u K[apKoBcKoro Tvrna.

II p e A B a p 'r r e Jr b H br e c o r lr a tu e HV fi.. B AanrnefrrueM Mbr pa6oraela
B noAxoMuefr HecrauAaprHofr MoAenlr auuftr3a c trocraTorrHo cr,rJrbHofi creneroro Ha-
cbrulenl{fl. nln onpeAenengocrr{ Mo)KHo cql,ITarb, ,rro scti flponcxo&rr B paMKax reoprur
BHeIrrHr{x MHoxecrB Xp6auerca t9l c currHofi arccuovrori wileurusarwr. IIpr sroM Arfl
eKoHoMrrI{ Mecra llapaMerpu Qopvrurnoft 3arl}Iclt crreryrcIr1ero reKcra cruTilrorcff craH-
,qapTHbrMI4.

Vtarc, nycrb .X - BerrlecrBeuHoe BeKTopHoe [pocrpaHcrno, .F' - HeKoropoe ero
[oAMHoxecrBo v x', h' - TotIKH X (n coorgercrsru,r co cAenaHIIbIM comalllenrreM
am o6texrbl - craHAaprllbre MHoxecrna) . B X BbrAerreHbr ABa Qr.rnrrpa No fr Nr,
cocrrBrreHnbre r{3 HeKoropbD( HaAMHoxecrB HWfr. flycu, traJree p (o) u p(r) - M o-
H a A bI yKa3aHHbtx QnnrrpoB., T.e. rtepeceqenufi, prx cranAaprr{brx 3JreMenros. IInueM
x * ox' BMecro x - x' €p(o). Axaroru.ruo rroHr,rMaeu gawtoo h = rh'. Ha*oneq 6ec-
Konerrnyro Marrocrb cK:rrlflpa CI o6osHa.raeu o6uqrrbrM cr{MBoJroM: q = 0. I{4xe cruTaer-
cfl, qro ff" nopoxgaer BeKTopuyro rotloJrorrro o B X, a $wrcrp ff" 3a[aer n X crpyxry-
p y  n o  q  r I {  -  T o  n o  J I  o  r  l l q e  c K o r o  B e K r o p H o r o  r t p o c r p a H c r B a .  [ I o -
crIeAIIee o3HarlaeT, sTo r"roHa[a pr(r) .flBJr.8ercff BHerrrHr{M BeKTopHbrM npocrpaHcBoM
H4q BHeIIHI{M IroJIeM crauAaprrrbrx BerrlecrBenlrbrx qltcelt. Ycnos[Mcff TaKXe o cneAylo-
u$x coKpauleHfiflx:

Y x  g : =  V o  x  g : = V x  ( x  € F n  x  x  o x ' 7 - +  g ;

Y h V : = Y r h g : = Y h  ( h e X  A h =  r h ' ) * g ;

Y o , g : = Y o  ( a ) 0 A a = 0 ) t p .

,llsoftcrsenHbrM o6paaona BBoAfiTcff KBaHTopbr f,x, fl h,.Eot.
K o n y c B yn vr a H a -KgnycBneruHr{xKaca.TeJrbHbrx- onpeAenfferc.fi coor-

HOIUEHI{EM

F - x
Bo(4 x'):= n cl,

u  e N o @ ' )
U

x € F i U
0 ( c ( o

npetrcraanser co6oft crallAaprl43als{rc iI3!I- x o-rge tr/o(x')r = x' + No. Konyc EynnraHa
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H y c a, T.e. Ans cTanAapTHofo 3JIeMeHTa

h' e Bo(4 x'1 <-t !,xx'ax,h

ft' grrnonnfiercff

x + a h e . F .

Kou/ c AAaM ap a - KoxycBlryrpeHHru( KacareJlbHblx

F  - x

- 3To crarr[apTlr3als{t WV-.K o H y c a, T.e.

h' eHa (F, x') <-+ Vx y oNh x + ah e F.

K o n y c Kr a p K a 3a[aercfl coorHoluenl{eM

HJ(4x' ; := u int"  n
u e N o@') J.= f, l  *Y

C l (Rx ' ) : =  n  U  n
V e N r  U € N o ( x ' )  x € F f i U

o  0 ( a ( q '

Y.sY.h flx(F, *') = n
u  e  N  o (x ' )

fl&V* Ya(d,;y'1 = U'u'F N,s(x':)

u flBnfiercfr.cralrgapflrgaqlefi VVg- K o H y c a, T.e.

h ' e c I ( F ,  * ' ) € Y x  Y a t h  x  +  a h e  F .

K o n  y  c b r  K r r  a  c  c u q e  c  K  o  r  o  l r  H 0 u r t r r e 3 I { M a J I b H o r o  p f f t r a .
Bgrnng Ha rrpnBeAenHbre Hecrarrgapnbre Kp[repl{u KolrycoB EynurraHa, Agauapa u Knap'
Ka rloKa3brBaeT, rrTo 3Tu Kor{ycbr B3ffTbr r{3 rrepeqHfi BocbMtI Bo3MoxHbD( KoHycoB c
nn$unnre3uMarrbnofi npncraaxoir Qx'Qa Qh (aRecr Q - nu6o V nn6o !I). .furo, qro

DdJ^fl. noJrHoro orurcaHl{fl Bcex sTrtK KoHycoB AocTaToqHo IIprIBecTII cTaIIAapTHbte npeA-
cra3Jrermff gytfi crarrgapfiBar$ft VlM-ronyca n VilV-roryca. B o.Iesu4tux o6parHtx
o6osHa.Iertrrffx B nepBoM crl)^Iae I{MeeM

Vi IE(Rx ' )=  n  U n
e '  U € N o ( x ' )  x € F n U

v  e . N r

Bo nroporvr cn)nlae cnryargltfr. clroxnee: clpaBeglrrBbt oqenKu
fluetr/o(x') g,veNr !Io: F nU+(0, l l  l im . o(x' ;  = g

N o ( x ' ) '

Y x G  F n U  Y h e h '  + V  x  + a ( x ) h e F + r ? ' € V g v ( f l r ' ) *

vq '  EU€l fo(x ' )  g l leNt  Eot :  F n U +(0,o ' l

Vx€ F n U Yheh'  + V x +.a(x)h eF.

K  o  n  y  c  b r  r r o J r H o r o  r {  H  0  n  H u  r e 3 I { M a n b H o r o  p f , A a . I l o n r u r r v r o
yKa3anHbrx BocbMI{ nuQururre3}rMarrbrrbf,K KorrycoB uMeercff eIIIe AeBtrb rlap KoI{ycoB,
coAepxau$x Korryc Anarvrapa u nexaus{x B Korryce Bynurana., Tarlre Kolfycbl, TIoITETHO,
nolloxgeroTcr rrsMeneurleM nopflEKa KBaHTopos. Illecrb HoBbtx nap ycrpoellbl cJIoxIrbIM
oopaaorvr rro Tl,Irty VllV-ronyca. Ilpo.me nopoxrarorcfi rlepecTalroBKaMn rr ryarlrcalsrff'
rror ronfca Krapxa r Vt[I-rolryca. Hanpunaep,

F - x

(".4

(n.o.Y*o'?

U
or'

QI,

iRt- n u' O < o d o '  
x € F f i U

n
' 3  q  g  ( , c '
x ' e i F  A . U
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Ilocnemuft Kouyc yxe Korryca Knaprca r{ BbrrryKrrrfi, ecnu p(o) + ap(r) C p(o)
SIfl KaxAoro [ofioxr{TeJrbnoro 6ecrone.uro Milloro CI.

O 6 o 6rqeHHbIf i  rcoHyc Kn apKa. C rca.recrBerurof i  roqKr{3penl{ f laf f rpoK-
cllrvtr,Ipyrorwe KoHycbr npeAcraBnfipr co6ofi pe3yJrbrarbr' pa3Hrfl,qbrBaHr{ff MHoxecrBa
B Ml{KpocKone. Tarnpr o6pasovr, roBopurb o rorrHoM BxoxAenrfi gJreMeHTa B Muoxe-
crBo He BrIoJrHe ecrecrBeHno. B aroft cssgn QurccnpyeM erqe oErH crarrraprnbrfi Qnrnrp
N6 HaAMHoxeCTts HyILE ll CooTBeTCTByIoqee BHeIIIHee oTHOIueItr{e -0.

Ilonoxsrpr

Cl*(F,x'):= n U
V e . N r  U € N . o ( x ' )
W e . N 6  a '

*=!'^,(Y? .v)
0 ( c ( c '

I4mtnm crroB aMlI, c[paBeArrIIBo ymepxgeHlre

h' ecl*(F, x'; <--+ Vx Va T.h!,y eF x * ah Ne !.

OqeguAHo, rrro BBeAeHHbrfi rconyc lrupe KoHyca Kraprca, r-3aMKHyr u coBn4Aaer c Ko-
rrycoM Krapra, ecr?t Ne - Qunrrp Bcex HaAMHoxecrB Hynfi..IlonegHo noAqepKHyrb,
qro ecJrH Qunrrp N6 HeAocrarouro roHoK (= cogep>rc.rr Marro runoxecrn), KoHyc
Cl=(F, x') uepecuyp utrrpoK (= connagaer c X).

llycro dnn nndoeo nonoilcurenbHo?o fiecrcouevuo M&noeo a aunonHeHo p(o) +
+ ap(r) + p(0) cp(o) .Toeda KoHyc Cl-(f, x') eomyrcnwil u cnpaeedrtuea fiopuyrta
Porcafiertnapa

vvva(4 x') + cl-(4 x') c wYiI(F, x'),

ede eotnyrcrtotil KoHyc VVVII(fl x') onpedetteH @orHoueHuevr

h' €vVYiI(4 x').*vx vo Yhx,y eF x * oh xe !.

llncrraryr MareMarrrKlt
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