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B paGore BBISBISIETCS CTPYKTYpa MOJTMHOMUAIBHBIX COOCTBEHHBIX (DYHKIMNA U
¢byHkuuit sapa oneparopa Ileppona—PpobdeHnyca, COOTHECEHHOTO ¢ OTHOMEPHBIMU
Xa0TUYECKMMH OTOOPAKEHUSIMU, UTEpaTUBHASI (PYHKIINS KOTOPBIX 001a1aeT CAeAYOIUMU
CBOWCTBaMM: KyCOYHO-TMHEHHBINA XapaKkTep; MOJIHbIE BETBH, KaX/1asi U3 KOTOPBIX MEPEBOAUT
00JacTh CBOETO 33aHUS Ha TIOJHBIA UHTEPBaJ OMpPEIEICHNUs 0TOOPaXKEHHsI; TPOU3BOJIbHBIM
HaKJIOH BETBHU (00JIaCTH 3aaHUs BETBH), OTCYTCTBHE ILEJIeH MEKIY BETBSIMH.

3HaHue peleHusl CIEKTPalbHOM 3a1auu MO3BOJIAET AaHATUTUYECKU OIIPENIEIUTh
CKOpPOCTb YCTaHOBJICHHUS] MHBAPUAHTHOI'O PACTIPEIETICHUS B CUCTEME, CKOPOCTh PACLICIIIICHUS
KOppesLuil B JMHAMUYECKOM cucteMe, 061a1aroliei XaoTHYeCKMMU CBOWCTBAMH, CTPOUTh
pasnokeHus: GyHKINNA, aHAJTOTHIHBIC Pa3NIOKEHUIO Dinepa—MakiopeHa.

B kagecTBe MeTOa PEIICHMS CIIEKTPAIIBHON 3a1a4U UCIIOJIB3YETCS
KOMOMHUPOBAHHBIN [TOJIX0/, OCHOBAHHBIN Ha METOJIE IPOU3BOAALIECH QYHKIIUU TS
COOCTBEHHBIX (PYHKIIHIA OTIepaToOpa M METO/Ie HEOoNpeAeIeHHBIX K03 PHUIIMEHTOB.

BriepBble nosryueHo o01ee aHaIUTHYECKOe PEeLICHUEe CIIEKTPAJIbHON 3a7auul s
ClTydasi IPOU3BOJIBHBIX HAKIIOHA KyCOYHO-TMHEHHBIX BETBEH OTOOPaKEHUS M UX COUCTAHUSI.

HaiineHo pemienue 3a1aum Ha MOJIMHOMHUAJIbHbIE COOCTBEHHBIE (DYHKIIUH U
coOcTBeHHbIE 3HaueHust oneparopa [leppona—DpobOenunyca i MPOU3BOIbHBIX
KyCOYHO-JTMHEWHBIX OTOOpaKEHUH C MOJTHBIMH BETBAMU 0€3 «I11elei» — KOHeUHbIX obacTeit
HYJICBOTO 3HAYEHUS uTepatuBHOW PyHKIMu. OnpeneneH Takxke o0l Bu GyHKINH,
COCTABJISAIOLINX SIIPO oreparopa. Pe3ynbraTsl BepupUIUPYIOTCS Ha IPUMEPE CIBUTOB
bepuymnu.

daxTopu3zaius Npon3BoAsel GYHKIMH sl COOCTBEHHBIX (PYHKIUI onepaTropa
MO3BOJISIET HAMTH YHUBEPCANbHBIA HA0Op PEKyPPEHTHO BBIYUCIAEMBIX KOAPPHUIIMEHTOB, HA
OCHOBE KOTOPBIX U KOHCTPYUPYIOTCSI COOCTBEHHBIE TTOJTMHOMHUATIbHbBIE (QYHKIIH.
[TonmyyeHHble penieHns BKIOYAl0T KaK YaCTHBIE CIy4Yau pelIeHus NoA00HOH 3a1aun A
0TOOPAKEHUH, MPEICTABIIAIOUIMX KOMIIO3ULIUIO MTOJHBIX TMHEHHBIX BETBEH, HO
XapaKTepU3yeMbIX OJMHAKOBBIM MOJYJIEM MPOU3BOIHOM U IPOU3BOIbHBIM YePEAOBAHUEM
3HaKa Npou3BOHOM (caBUrK bepHyiuu, pazHooOpa3Hble MUI000pa3HbIE OTOOPAKEHNUS).



Knrouesvie cnosa: KycouHo-n1HelHHbIE XaOTUYECKUE OTOOPAKEHUS, ONIEPATOP
[leppona—®pobdenuyca, MoOJUHOMHUAIBHBIE COOCTBEHHBIE (DYHKIIUH OIEpaTopa, sipo
oreparopa.
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In the paper, we reveal the structure of polynomial functions of the eigenfunctions and
the kernel of the Perron—Frobenius operator for one-dimensional chaotic maps that iterative
functions have the following properties: they are piecewise-linear ones; they have full
branches transforming the domain of its definition to the full range of the mapping; the have
arbitrary slope of branches; they have not some gaps between the branches.

Knowledge of solution of the spectral problem allows us to find analytically the rate
of establishment of the invariant distribution in the, the rate of decay of correlations in a
dynamic system, which has chaotic properties, to construct the function decomposition
similar to the Euler—Maclaurin decomposition.

For solving the spectral problem, we introduce a combined approach based on the
method of generating function for the operator eigenfunctions and the method of
undetermined coefficients.

The new results of the paper is a general solution of the spectral problem for
piecewise linear maps having arbitrary skew of linear branches of the mapping.

We present the solution for polynomial eigenfunctions and eigenvalues of
Perron—Frobenius operator associated to arbitrary piece-wise linear chaotic maps with full
branches without «gaps» (finite intervals where iterative function is equal to zero). A general
form of the functions of the operator kernel is written.

The factoring generating function for the eigenfunctions allows us to find an universal
set of coefficients that are calculated recursively and form polynomial eigenfunctions. These
solutions include partial spectral solutions for Bernoulli shifts and other sawtooth maps.

Keywords: Piece-wise linear chaotic maps, the Perron—Frobenius operator, polynomial eigen-
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