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Letu.(x,t), x € R4t > 0,e > 0, be the solution of the Cauchy problem for a parabolic equation with a
nonlocal convolution-type operator:
oug(x,t) i 5
— = ¢ 8 (x=y)/e)ux/e,y/e t/e*)(ue(y, t) — us(x,1)) dy,
R

Uue(%,0) = p(x).
Here ¢ € L,(R%). It is assumed that a(x) = a(—x) > 0 and fRd(l + |x]®) a(x) dx < oo0; a function
U E Lo (R24 x R,) is symmetric: u(x,y,t) = u(y,x,t), positive definite and periodic in all variables. We
prove that, for a fixed t > 0 and & — 0, the solution u, (-, t) converges in L,(R%) to the solution uy(+, t) of

the homogenized problem
duy(x,t)

FYa div g° Vuy(x, 1),

Uy (x,0) = p(x).
Here g° is a positive definite effective matrix. The following estimate is obtained:
Ce
lug (- ) —uo(s, t)”Lz(Rd) < m”th(Rd). t>0 ¢>0.

The talk is based on joint work with Andrey Piatnitski, Vladimir Sloushch and Elena Zhizhina.
*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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    u  𝜀  ( 𝐱 , t )


  𝐱 ∈  ℝ  d , t ⩾ 0 , 𝜀 > 0


    𝜕   u  𝜀  ( 𝐱 , t )  𝜕 t =   𝜀  − d − 2   ∫   ℝ  d  a  (  ( 𝐱 − 𝐲 ) / 𝜀 ) 𝜇  ( 𝐱 / 𝜀 , 𝐲 / 𝜀 , t /   𝜀 2 )  (   u  𝜀  ( 𝐲 , t ) −   u  𝜀  ( 𝐱 , t ) )   d 𝐲 ,


    u  𝜀  ( 𝐱 , 0 ) = 𝜑  ( 𝐱 ) .


    u  𝜀  ( 𝐱 , 0 ) = 𝜑  ( 𝐱 ) .


  𝜑 ∈   L 2  (  ℝ  d )


  a  ( 𝐱 ) = a  ( − 𝐱 ) ⩾ 0


    ∫   ℝ  d   ( 1 +    | 𝐱 | 3 ) a  ( 𝐱 )   d 𝐱 < ∞


  𝜇 ∈   L ∞  (  ℝ  2 d ×  ℝ + )


  𝜇  ( 𝐱 , 𝐲 , t ) = 𝜇  ( 𝐲 , 𝐱 , t )


  t > 0


  𝜀 → 0


    u  𝜀  ( ⋅ , t )


    L 2  (  ℝ  d )


    u 0  ( ⋅ , t )


    𝜕   u 0  ( 𝐱 , t )  𝜕 t =    div ⁡  g 0 𝛻   u 0  ( 𝐱 , t ) ,


    u 0  ( 𝐱 , 0 ) = 𝜑  ( 𝐱 ) .


    u 0  ( 𝐱 , 0 ) = 𝜑  ( 𝐱 ) .


    g 0


     ‖   u  𝜀  ( ⋅ , t ) −   u 0  ( ⋅ , t ) ‖    L 2  (  ℝ  d ) ⩽   C 𝜀     ( t +   𝜀 2 )  1 / 2    ‖ 𝜑 ‖    L 2  (  ℝ  d ) ,   t ⩾ 0 ,   𝜀 > 0 .

