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Abstract

In the paper we study the Cauchy problem for non-linear differential-operator
equations with unbounded, non densely given, variable operator coefficients in
Banach space. New classes of evolution equations for which Cauchy problem is
globally solvable, are distinguished.

The Cauchy problem for differential-operator equations of first order was studied
in different aspects by many authors (see. e.g. [1-3,6], in which there is a wide bibli-
ography). The Cauchy problem for differential-operator equations of second order in
the Banach space was also studied [4-5]. The present paper is devoted to studying
quasilinear differential-operator equations of parabolic type with unbounded, non
densely defined variable operator coefficients in Banach space.

At first, let’s consider the Cauchy problem for quasilinear differential-operator
equation of first order

u′(t) + A(t, u(t))u(t) = f(t, u(t)) (0 < t ≤ T ) (1)

u(0) = u0, (2)

in Banach space E. Here, A(t, υ) is a linear operator given for each t ∈ [0, T ] and
υ ∈ E with domain of definition D(A(t, υ)) = D(t), f(t, υ) is the given continuous
function and u0 is the given element from E.

Definition 1. The function u(t) continuous on [0, T ], continuously differential
on (0, T ] with values in E, satisfying for each t ∈ (0, T ] equation (1) and initial
condition u(0) = u0, for which it holds the inequality

‖Aα
0 u(t)−Aα

0 u(τ)‖ ≤ Cω (|t− τ |) (3)

where A0 = A(0, u0), α ∈ [0, 1), Aα
0 is fractional power of the operator A0; ω(t)

is a positive, monotonically increasing, defined on (0,∞) function for some p ∈[
1
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,∞

)
β ∈

(
1
2
, 1

]
satisfies the condition

T0∫
0

ωp(r)
rp

|log r|p dr < ∞.

will be said to be a solution of problem (1), (2) on [0, T ].
This problem was researched in the paper [3] provided that the operator A(t, υ)

generates analytic semi-group of the class (C0), the domain of definition D(t) of


