One class of nonlinear equations with Sobolev type singularity
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Let & and ) be Banach spaces, operators L € L(X;)), ker L # {0}, M € Cl(X;Y). Suppose
that operator M is strongly (L, p)-sectorial [1], then U = 4% @ U § = F° @ F! and there exists
sectorial operator L7 M; € CI(U'). Take sufficiently great b € p(L7'M;) N R, a € [0,1),
UL = dom((bI — L7 M;)®) and denote by P the projector along U° on U'. Let N : J x U — Y
is nonlinear operator, U = U’ @ U!, J C R and U! C U} are opened sets, U° C U°. Consider
the Cauchy problem «(0) = ug for the equation

Li(t) = Mu(t) + N(t, u(t)). (1)

Theorem 1. Let operator M be strongly (L, p)-sectorial, mapping N : J x U — F satisfies
to local Hélder condition with respect to t and satisfies to local Lipschitz condition with respect
tov = Pu on the set J xU C RxU' UL, o € [0,1), and imN C F'. Then for any
(to,uo) C J x U there exists T = T(to,uo), such that the Cauchy problem for the equation (1)
has a unique solution on (tg,to+ T).

Remark 1. In the papers of G.A.Sviridyuk and his coathors (for example, [2, 3]) such
equations was considered in the case of stationary and smooth operator V.

Let Q C R? is a bounded region with a boundary 02 of the class C*°, A, «, 6 € R. Denote
Aw = Aw, domA = HQAJW\(Q) C L2(9) and assume that —f3 ¢ o(A). Take U = F = (L2(Q))?,
sufficiently great b € p(a;l) NR, a € [0,1) and U} = dom((bI — A)*). Applicating the Theorem

1 we can investigate the boundary value problem

0($7t0) + SO(IL‘,to) = UO(IL‘) S u(ia T € Qa
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for the system of the type of phase field equations system

(z,t) + Ap(z,t) =0, (z,t) € O x (to,T),

Oi(z,t) + pi(x,t) = Ab(z,t) + N(t,0,¢), (z,t) € Qx (to,T),
Ap(x,t) + Bp(x,t) +ab(z,t) =0, (z,t) € QX (to,T).
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