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AHAJIMTUYECKOE PEIIEHUE COHEKTPAJIBHOM 3AJIAYM 1151 OIIEPATOPA
IEPPOHA — ®POBEHUYCA KYCOYHO-JTUHENHBIX XAOTUUYECKHUX
OTOBPAKEHUM

B.M. Anuxun, C.C. Apraoakckuii, A.C. Pemuzos

HccnenyroTcst CHEKTpalibHbIE CBOWCTBA JIMHEWHOIO HECAMOCOIPSKEHHOI'O omeparopa
Ileppona — ®pobeHuyca Isi KyCOYHO-THHEWHOTO MHUIO00pPa3HOTO OTOOpaKEHHS, BETBHU
KOTOPOr'0 MMEIOT OJMHAKOBBIM 110 MOJYJIIO TAHI'€HC YIJIa HAKJIOHA U NIEPEBOAAT OTPE30OK CBOETO
ONpeleeHUs] Ha €IMHWYHBIA MHTepBai. [loka3aHo, 4TO Uil MPOM3BOJBHOTO YHCIA BETBEU
O0TOOpakeHHsI TOJIMHOMHANIbHBIE COOCTBEHHbIE (YHKIIMHM OIepaTtopa MpeacTaBisioTcs (B
3aBUCMMOCTH OT YETHOCTH WJIM HEUETHOCTH YHCIIa BETBEW) MHOrouieHamu bepHysim, Diinepa
WIN UX JTUHEHHON koMOuHammend. COOTBETCTBYIONINE COOCTBEHHBIC YHCIIA BBIPAKAIOTCS 4Yepes
OTpHUILIaTENIbHbIE CTENIEHU YMciia BeTBel oToOpaxkeHus. s oTOOpa)keHUsl ¢ HEUETHBIM YHUCIIOM
BEeTBEU M HYJEBHIM 3HAUEHUEM UTEPATUBHOHN (YHKIMH B HyJIe COOCTBEHHBIE UMCIA SIBISIOTCS
KpaTHbIMU. [lepexos K HHBEpCHOMY OTOOpPaXEHHIO yCTPaHSIET KPATHOCTh COOCTBEHHBIX YHCET
orneparopa. Pe3yibTaTbl MOJIyY4eHBl METOJOM, OCHOBAaHHBIM Ha IOCTPOCHHUM CIIELIMAIBHOU
aHATTUTUYECKOH  Mpou3Bomsmied  (QyHKIMM Uii  COOCTBEHHBIX  (YHKIMH  omepatopa
[Teppona—®pobennyca. 3HaHWE pPEHICHUS CHEKTPAIBHOW 3alayu JUIsd KYCOYHO-JTHHEHHOTO
0TOOpakeHHsI aBTOMATUYECKHU TO3BOJISIET 3allMCaTh TOUHOE PEllIeHUE CIEKTPAIbHOM 3a1aun IS
JTOOBIX TOIOJIOTUYECKU CONPSDKEHHBIX OTOOpaXKeHHMH, a TakKe HaWTH aHaJIUTUYecKOoe
MIPEJICTABJICHHUE /ISl AaBTOKOPPEISIIIMOHHON (DYHKITUN TPACKTOPHIA U KOPPEISIIUOHHBIX (PYHKITHIA
CBSI3aHHBIX C HUMH HaOJII0/1aeMbIX.

ANALYTICAL SOLUTION OF SPECTRAL PROBLEM FOR THE PERRON -
FROBENIUS OPERATOR OF PIECE-WISE LINEAR CHAOTIC MAPS

V.M. Anikin, S.S. Arkadaksky, A.S. Remizov

Spectral properties of the linear non-self-adjoint Perron — Frobenius operator of piece-wise
linear chaotic maps having regular structure are investigated. Eigenfunctions of the operator are
found in the form of Bernoulli and Euler polynomials. Corresponding eigenvalues are presented
by negative powers of number of map brunches. The solution is obtained in general form by
means of generating functions for eigenfunctions of the operator. Expressions for eigenfunctions
and eigenvalues are different for original and inverse maps having even and odd number of
branches. Results allow us to find analogous solution of the spectral problem for conjugate maps
and to calculate analytically decay of correlations for such chaotic dynamical systems.



