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We consider generalized time-fractional evolution equations  of the form 𝑢(𝑡) = 𝑢0 + ∫ 𝑘(𝑡, 𝑠)𝐿𝑢(𝑠)𝑑𝑠
𝑡

0
 with 

a fairly general memory kernel 𝑘 and an operator 𝐿 being the generator of a strongly continuous semigroup 

(on some Banach space). In particular, this class of evolution equations includes  time- and space- fractional 

heat and Schrödinger type equations, as well as many equations with Caputo type time-fractional derivatives. 

Some of these equations are used in models of anomalous diffusion. We show that the subordination principle 

holds for such evolution equations. This allows to obtain solutions of these equations via solutions of the 

corresponding “classical” equations (with the same 𝐿 and 𝑘 ≡ 1).  We discuss different classes of stochastic 

processes which can be used to represent solutions of these equations (such processes are called “stochastic 

solutions”). We obtain Feynman-Kac formulae for solutions of some of these equations with the use of 

subordinate Markov processes and randomly scaled Gaussian processes. In particular, we obtain some 

Feynman-Kac formulae with generalized grey Brownian motion and other related self-similar processes with 

stationary increments. 

References 

[1] Ch. Bender, M. Bormann, Ya.A. Butko. Subordination principle and Feynman-Kac formulae for 

generalized time-fractional evolution equations. Frac. Calc. Appl. Anal. 25(4), 1818–1836, 2022. 

[2] Ch. Bender, Ya.A. Butko. Stochastic solutions of generalized timefractional evolution equations. Frac. 

Calc. Appl. Anal. 25(2), 488–519, 2022. 

 

*Seminar website: https://msrn.sfedu.ru/sl. The seminar uses Microsoft Teams online platform.  

Please send questions to ademp.seminar@gmail.com (Tatiana Andreeva, scientific secretary). 

The seminar is organized by the coordinators Alexey Karapetyants and Vladislav Kravchenko within the 

activities of the Regional Mathematical Center of the Southern Federal University in collaboration with 

Institute of Mathematics, Mechanics and Computer Sciences of the Southern Federal University and the 

OTHA research group in Operator Theory and Harmonic Analysis. 
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