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MHorue MareMaTHYeCKHE MOJCIU PEalbHBIX SBICHUN TAKOBBI, YTO OMHUCHIBAIOT PEAKLUIO AECTCPMHHUPOBAHHOIO
oOBekTa Ha cTropoHHee BozzeiicTare. [Ipn sToM nH(bOpManus 06 3TOM CTOPOHHEM BO3JEHCTBUH OKa3bIBaeTCs HermoTHOH. [o-
9TOMY H O PEaKIUH IPUXOANTCS TOBOPUTH KaK O HE MOJIHOCTBIO onpezesieHHoH. OueBHAHBIM 00pa3oM IIonasaeM B chepy
JEUCTBUS TEOPHN HEUETKUX MHOXKeCTB. TakiuM 00pa3oM, IIPUXOANM K PaCCMOTPEHHIO JISHCTBHS KAKUX-TO OIIEPAaTOPOB Ha dJIe-
MEHT U3BECTHOTO IPOCTPAHCTBA, 3aJaHHOTO HETOYHO (MMeeTcs B BHY »1eMeHT). Ecim Hudero He TpeGoBaTh OT omeparopa,
TO 3aJa4a OKa3bIBaeTCsl Hepa3pemmnmoil. OHaKo, ecin pacCMaTpHUBaTh MPOCTPAHCTBA YUCIOBBIX (DYHKIMI M OrpaHUIUTHCS
MOJIOKUTEIBHBIMU OIlEpaTOpaMHy, TO MOKHO IOJIyYUTh KOHKPETHBIE pe3ynbTraTsl. HamomHuM, 4To oneparop, eHCTBYIOIUMA B
KaKOM-TO ITPOCTPAHCTBE, HIIEMEHTAaMI KOTOPOTO SIBIISICTCS! (DYHKIIMH, @ 00pa3bl 2JIEMEHTOB MIPOCTPAHCTBA — JACHCTBUTEILHBIC
YHCIIA, TO MOJIOXKUTETEHBIM ONEPaTOPOM Ha3bIBASTCS OIIEPaTOp, COMOCTABIISIONINH TOJIOKUTEIBHBIM (DyHKITHSIM MOJIOKATEb-
Hble yMcaa. TakuMU onepaTopaMy SIBISIOTCA, HalpUMEp, HbIOTOHOBCKUN MOTEHLHUAN IMOJS TSATOTCHUS, YAOBICTBOPSIIOLIMM
ypaBHeHuto Ilyaccona; pyHKIus, sIBIIOMAsICS FapMOHIYECKOH B KPyTe C IIEHTPOM B Hadajle KOOPAUHAT (TO €CTh SBIISIONIAsCS
peurenneM ypaBHeHus Jlamiaca); perreHne ypaBHEHNS TEINIOEMKOCTH, HETIPEPHIBHOE TP HEOTPHUIIATEILHBIX 3HAUCHUSX Bpe-
MEHU ¥ NIPUHUMAIOIIee B HadaJIbHBI MOMEHT HOJIOKUTENIbHEIe (HeOTpUIaTeIbHbIe) 3HaueHus. Pemenne uHeltHoro audde-
PEHIMAIEHOTO YPaBHEHUS C ITOCTOSIHHBIMU KOA((GUIINEHTaMH ¥ HyJIEBBIMH Ha9aIbHBIMHI YCIIOBHSIMH, 33/IaBA€MO€ HHTETPAIOM
Jlroamens TakKe ONUCBIBAIOTCS IOJIOKHUTENBHBIM onepaTopoM. IlonokuTenpHble oneparopbl 4acTO BCTPEYAIOTCS B TEOPUU
TPUIOHOMETPUYECKUX psifoB. TakoBbIMU sBIIAIOTCS oneparopsl deiiepa, Bamne-Ilyccena, Ilyaccona, bepnmrelina. [Tonoxu-
TeJsIbHBL U onepaTtopsl . Jlannay u Beliepmrpacca. C nomomisto oneparopos Beliepiitpacca u bepHinTelina MOXKHO JOKa3aTh
(dyHIaMeHTaIBHYI0 TeopeMy Beifepmrpacca 0 BOZMOKHOM IMPUOIIDKEHUH € JTI000H CTEIEeHbI0 TOYHOCTH MTPOU3BOJIBLHON He-
NIPEPBIBHOI Ha OTpe3Ke (PYHKIIUH MHOTOWICHOM (BBICOKOW CTETICHN).

KiroueBsle cl1oBa: MOJIOKUTENBHBIH onepatop, IupGepeHnnarIbHoe ypaBHEHHEe, HEYeTKOe MHOXKECTBO.

PaccMoTpuM HekoTOpbIE MareMaThuec-
KHE MOJENH (PU3NUECKUX OOBEKTOB, B KOTOPBIX
WCXOJHBIC TaHHBIE — UMIIEPUYECKHUE UITH IKCTIe-
pPUMEHTAIbHbIE — 33JaI0TCA C MOTPEUTHOCTHIO.
To ecTh MBI UM€EEM JI€JI0 C IPOCTEUIIEH 3a7auei,
paccMaTpuBaeMoil B TEOPHH «HEYETKHX MHO-
HKECTBY.

1. HprOTOHOBCKMI MOTEHIMAN MOIS TH-
roTeHus u(x,y,z) 00beMHO pacrpeesIeHHON Mac-
CBI C IUIOTHOCTBIO p (X,),z) B miape x’+ y?+z? <
R’ , KaKk W3BECTHO, YIOBJCTBOPSCT YPABHEHHUIO
ITyaccona

o'u Ou 82
ox’ oxt ox’

Pemenne »storo auddepeHnuanbHOro
ypaBHeHus 1o ¢popmyie [Tyaccona ects [1]

z)= p(a.b.cydadbdc
u(x,y,z)= x+yJ::['!.<R2\/(x_a) P +(y-bY +H(z—)"’

+——=—4np(x,t,2).

JIECHOUM BECTHHUK 4/2016

TO €CTh U = A'p — UHTETPAIILHBIN OIIepaTop C IMo-
JIOKUTEIBHBIM SAPOM

1
Je—ay+(y—bY +(z—c)’”

3Has TOTPEIIHOCTh (B KakoM — JH0o
(YHKIIMOHAIBHOM HPOCTPAHCTBE) P, MOXKHO
OIIPEAETNTh U MOTPEIHOCTh 00pasa omeparopa
A — QyHKIMH u.

2. l'apmonmnueckas B kpyre x°+ y? < R? |
HETpEphIBHAs BIUIOTH 0 T'paHMIbl x°+ )7 = R’
byHKIUA u(x,y) Takas, 4To

u(Rcos, Rsinb) = £(0).
3amaercs (cm. [1]) dopmymoii [Tyaccona

u(xy)=5 - [7(0)

Ry _yz

2 : 2 Zde
R -2 R(xcos0+ysinO)+x"+y

TaK e eCTh MHTErpajIbHbII onepaTop ot f Crojo-
YKUTEJIbHBIM SPOM. 3Hask IOIPEHIHOCTD f MOYKHO
OTIPEICTUTH TIOTPEITHOCTD U(X,)).
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3. HenpepsiBHoe tipu ¢ > 0, orpaHu4eH-
Hoe 1 t > ( pelieHne ypaBHEHUs TEILIONpPO-
BOJHOCTH

ou_0
ot ox*

3anaetcs hopmynon

1 +00
Joeye
NI
npumeM u(x,0) = @(x). Anpo sTOr0 MHTErpaH-
HOTO orepatopae “ >0
4. B [2] B cBsI3U C TOUHBIM BBIYHCIICHUEM
HOPMBI OIEPaTOpa paccMaTpuBaJIOCh JTUHEHHOE
muddepeHnmaIbHOE YPaBHEHHE 1-TO TIOPSIKA C
MOCTOSIHHBIMU KO3 (UIIEeHTaMU

(x-8)
41 d&

u(x,t)=

y(”)+al y("’”+...+am1 y+a,y=f(x)

C HYJICBBIMU HaYaJIbHBIMHA YCJIOBUSAMU

(0)=y'(0)=..=y""(0)=0

(B cimydae n = 2 — ypaBHeHME KoneOaHMIi), pe-
HIEHUE KOTOpOro naetrcs (cm., Hampumep, [3])
uHTerpaiom Jlroamens

Y(0)= [g(x-8) f(£)dE

rac

g +a, g+ +a, g'+a,g=0,

g(0)=rg'(0)=..=¢"(0)=0, g""(0)=1

(g(x) — dynxmus ['puna). B ciiydae g(x) > 0 onate
MMeeM MHTETPAIIbHBIN ONepaTop C MOJIOKUTETb-
HBIM SIIPOM.

Hanpumep, [uist ypaBHEHHsI

" 2
Y+ y=1(x)
— YpaBHEHHUS BBIHYXIEHHBIX TapMOHUYECKUX
KosieOauuii 0e3 QUCCUIIALMUA €AUHUYHON TOYeu-
HOW Macchl C HYJIEBOW Ha4aJIbHOM CKOPOCTBIO B
HYJIEBOM TOJIO)KEHUU PABHOBECHS

X

Y(x)= [in(x—&) £ (€)d.

Ha unTepsaie (0; ) sapo sin ¢ MOT0XKH-
TEJIBHO.

Ecnu paccmarpuBarh JUMHEHHBIE Ollepa-
TOpBI BUJIA
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b
(L )X)= [ ©)p(Ex)de

C HEmpepbIBHON MO ¢ MpH KaXJIOM (UKCHPO-
BaHHOM X (hyHKIHEH ¢ (& ,X), To (cM.[4] cTp.19)
(Lf)(x) >0 mpu (&) > 0 qnsa & € (a,b) mpu Bcex
X, TOTJa ¥ TOJBKO Toraa, korma (¢ ,x) > 0 ms
¢ € (a,b) npu Bcex x. Takue oneparopsl Ha3bl-
BAIOTCS TIOJIOKHUTEIHHBIMHA. TaKWUMH SIBIISIOTCS
onepatopsl Deliepa

| sin(n+1)E";C 2
Gn(f,x)=2n(n+l)£f(§)- = de;

oneparopsl Bamne-Ilyccena V,,  (f, x) (cm.[4]
ctp.157) ;
ITyaccona

L(f )= [1®)

—

1-2rcos(E—x)+r”

M

0<r<1;
Benepurpacca
ha o \Ta i
w(fxe [e di} [reyeeae,
a-b 9
e a =a+0d;b,=b+0,0>0n dpyukuns [ (<)
HeTpepbIBHA HA .[a; b];

2. Jlannay 1
[][M]nﬂa)da

bh—a 2 2\ i
L,,<f,x>{ [ (_aj d&] =
a—b
c,=b —a,

Omneparopsl bepameiina

eSS

0<x<1
XOTSI HE SIBJISIOTCSI MHTETPAJbHBIMU, TAKXKE IO-
JIOKUTENbHBI.

Ces3p  oneparopoB Beliepmitpacca u
bepHiiTeiina ¢ Teopuel BEpOATHOCTEH OYEBUJI-
Ha. C UX MOMOIIBIO JOKa3bIBaeTCsl (PyHIaMEH-
TaNbHbIA (hakT — Teopema Beiiepmrpacca o Tom,
YTO JH00YI0 HEMTPEPHIBHYIO Ha OTpe3Ke (PyHKIINIO
MOYKHO CKOJIb YTOHO TOYHO (PaBHOMEPHO) MPH-
ONMU3UTH aNreOpandeCcKuM MHOTOWICHOM.

3aMeTUM, YTO HOPMBI BCEX OIEPaToOpoB
(Lf)(x) u3 C B C paBHBI €IUHUIIE.

1

Cx* (1=x)"™,
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ON SOME POSSIBLE APPLICATIONS OF FUZZY SETS THEORY
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Many mathematical models of real phenomena are those that describe the response of a deterministic object on
the side effect. The information about the exterior effects is not complete. Taking this into account, one has to speak about a
response as not fully defined. So, one gets in touch with the theory of fuzzy sets. Thus, we come to the consideration of the
action of some operators on an element of known space identified inaccurately (meaning element). If there is nothing to demand
from the operator, then the problem is unsolvable. However, if we consider the space of numerical functions and get restricted
to positive operators, we can obtain some concrete results. It must be kept in mind that if there is an operator acting in some
space which contain some elements as a function, and the images of the elements of the space are real numbers, then a positive
operator is the operator that maps positive functions to positive numbers. Such operators are, for example, the Newtonian
potential of the gravitational field satisfying the Poisson equation; a function that is harmonic in the circle with center at the
coordinates origin (that is, a solution to the Laplace equation); the solution of the equation of heat propagation, continuous with
non-negative values of time, and which at the initial moment is a positive ( nonnegative) value. Solution of linear differential
equations with constant coefficients and zero initial conditions, set by the integral of Duhamel also describes a positive operator.
Positive operators occur frequently in the theory of trigonometric series. These are operators of Fejiir, Vallee-Poussin, Poisson,
and Bernstein. Positive are operators of E. Landau and Weierstrass. With the help of Weierstrass and Bernstein operators it is
possible to prove the fundamental theorem of Weierstrass about the possible approximation of an arbitrary continuous function
on a random interval with a polynomial (of high degree) with any degree of accuracy .

Keywords: a positive operator, a differential equation, careless multitudes, fuzzy sets
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