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Let & and § be Banach spaces, an operator L € £(4; ) (i. e., L is linear and continuous), an operator
M e Cl(4;§) (i.e., M is linear, closed, and densely defined). Let M be an (L, p)-sectorial operator (1],
Chap. 3), and let its L-spectrum satisfy the relation

ol (M) N {iR} = 0. (0.1)
Denote o (M) = oL (M) N {Rep < 0}, o2 (M) = 0% (M) N {Re p > 0}. Then there exist projectors
Loy _ 1 L
- / REGM)du € £ Q- = 5 [ LEOM)du € £(3),

Tr

where the closed contour . lies in the right half-plane and bounds a domain containing (M),
Rl = (uL — M)~'Land L} = L(uL — M)~" are, respectively, the right and the left L-resolutions of
M Let M be a strongly (L, p)-sectorial operator. Then there exist projectors P € L({), Q@ € L(F)
suchthat Pb,P=PP. =P, and Q,Q =QQ, =Q,. Welet bL=P—-PF,, Q;=Q — Q,, take T € R,
ug, ur € 4, and consider the problem

P (u(0) —uo) =0, P (u(T)—ur)=0 (0.2)
for a linear nonhomogeneous Sobolev type operator differential equation
Li = Mu+ f, (0.3)

where the vector-function f: [0,7] — § will be defined below. A vector-function w € C([0,T]; &) N
C1((0,T); ) is called a solution of problem (0.2), (0.3) if it satisfies conditions (0.2) and equation (0.3).

Problem (0.2), (0.3), in the case ¢%(M) = () (then P. = Q, P, = P) and ker L = ker P, was first
considered in [2], [3] (see in this connection [4]) and later in [5]. If, in (0.2), we put the requirement that
ugp € im P}, ur € im P,, problem (0.2) becomes the Verigin problem considered in [6]. If we change the
relatively spectral projectors P, P, by the spectral operators of a self-adjoint operator L constructed for
the negative and the positive parts of the spectrum, we obtain the problem considered in [7].

The results of this paper are a continuation of the studies in [6]. The main results of the paper are the
theorems on existence and uniqueness of solutions of problem (0.2), (0.3). We present the solution in an
explicit form. General results are illustrated by concrete examples important for applications. We follow
the methods of the theory of degenerate (semi)groups of operators [1].

The Banach spaces in all considerations are assumed to be real Banach spaces. However, in the
study of “spectral problems”, we introduce their natural complexifications. All contours are counter-
clockwise oriented and bound domains lying to the leit. By ©@ and I we denote, respectively, the “zero”
and the “unit” operators whose domains of definition are clear from the context.
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