
Nonlinear Analysis 74 (2011) 5754–5758

Contents lists available at ScienceDirect

Nonlinear Analysis

journal homepage: www.elsevier.com/locate/na

C-admissibility and analytic C-semigroups
Saud Mastour A. Alsulami ∗
Department of Mathematics, King Abdulaziz University, P.O. Box: 138381, Jeddah 21323, Saudi Arabia

a r t i c l e i n f o

Article history:
Received 20 December 2010
Accepted 21 May 2011
Communicated by Ravi Agarwal

MSC:
47D60

Keywords:
C-admissibility
Analytic C-semigroups

a b s t r a c t

We introduce the notion of C-admissible subspaces and obtain various conditions of C-
admissibility, generalizing well known results of Vu and Schuler. Moreover, we show the
uniqueness of solutions for the operator equation AX − XB = CD with A generating an
analytic C-semigroup which generalize results of Vu.
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1. Introduction

We introduce the notion of C-admissible subspaces which is a generalization of the notion of admissible subspaces, and
we extend to this situation the results of Vu and Schuler [1].

In [2], Vu proved the following theorem:

Theorem 1.1. Let A be a generator of an analytic semigroup in a Banach space E. Assume that B is a closed linear operator in
a Banach space F such that Σω,θ ⊂ ρ(B) and ‖λ(B − λ)−1

‖ is uniformly bounded when λ belongs to the sector Σω,θ (where
Σω,θ = {λ ∈ C : | arg(ω − λ)| < θ} ∪ {ω} and supλ∈C\Σω,θ

‖λ(A − λ)−1
‖ < ∞). Then, the operator equation

AX − XB = D

has a unique solution which is expressed by

X =
1

2π i

∫
Γ

(A − λ)−1D(B − λ)−1dλ.

In Section 4, we generalize such theorem to the case where A is a generator of an analytic C-semigroup.

2. C-admissibility

In this section, we introduce the notion of C-admissible subspaces which is a generalization of the notion of admissible
subspaces, and we extend to this situation the results of Vu [2] and Schuler and Vu [1].

Consider the differential equation

u′(t) = Au(t) + f (t), t ∈ R (∗)

where A is a closed linear operator on a Banach space E and f is a continuous function from R to E.

∗ Tel.: +966 556555424.
E-mail addresses: alsulami@kau.edu.sa, saudalsulami@yahoo.com.
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