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Experimental observations of spiral waves, spatial dissipative structures with
complicated symmetries in many physical, chemical and biological media have made
reaction-diffusion systems the subject of numerous investigations. Recently, many
scientists noticed that the diffusion in real-life systems have got an anomalous
character and cannot be described in terms of normal (Fickian) diffusion. These
processes can be described using models with subdiffusion or superdiffusion [1-4].

The effect of superdiffusion on pattern formation and pattern selection in the
Brusselator model is studied in [5]. The authors have performed a weakly nonlinear
analysis and obtained a system of amplitude equations. The analysis of these
equations allowed them to predict the parameter regimes where hexagons, stripes
and their coexistence are expected.

In this work we study the generalized activator-inhibitor model with cubic
nonlinearity, in which the classical Laplacian is replaced by a fractional operator
that reflects the nonlocal behavior of superdiffusion.

For the considered model we have been found the spatially homogeneous, time
independent solution and also studied its linear stability. As a result, we have obtained
the Turing instability threshold A, and also the critical value of the wave number

ker , which depends on superdiffusive exponent o .

By means of a weakly nonlinear analysis we have obtained a system of
amplitude equations. The obtained amplitude equations form a basis for the
analysis of pattern formation. In particular, we are interested in the steady states
that describe hexagons and stripes in the generalized activator-inhibitor model with
cubic nonlinearity.
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CJIABKOHEJITHIMHUI AHAJII3 CHCTEMHU AKTUBATOP-
IHI'IBITOPHOI'O TUITY 3 KYBIYHOIO HEJITHIMHICIO
JIUISA BATTAIKY CYIEPJIA® Y311

Jocniosiceno yzaeanvheny mooeib muny akmueamop-ineioimop i3 Ky6iuHow HeliHiiHicmio,
6 AKIU KiacuyHutl onepamop Jlannaca 3amineno opobosum ananozom. Jpobosuii onepamop
8I000padicye  HelOKANbHY NO0GeOIHKY —cynepou@ysii. Jns maxoi moldeni 3HatioeHO
npOCMopo60-00HOPIOHULI CIMAYIOHAPHUL PO38 30K MA BUBYEHO 1020 JIHIUHY CMIUKICID.
Ilposedeno cnabxkoHeniniiHuil aHaniz ma OMmpUMAaHoO CUCmeMy aMIIIMYOHUX PIGHSHb, SIKA €
BUXIOHOIO O/l NPOCHO3YSAHHS MUNY CIMPYKMYP, A MAKOIC PENCUMIE NapamMempis, Ois AKUX
MOXHCYMb ICHY8AMU PI3HOMAHIMHI CIPYKMYPU.

http://Amww.iapmm.lviv.ua/chyt2016



