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ON THE ESSENTIAL SPECTRA OF UNBOUNDED OPERATOR

MATRICES WITH NON DIAGONAL DOMAIN AND AN APPLICATION

MARWA BELGHITH, NEDRA MOALLA AND INES WALHA

Abstract. This paper is devoted to the investigation of the spectral stability of unbounded oper-
ator matrices with non diagonal domain in product of Banach spaces. Our results are aimed to
characterize some essential spectra of this kind of operators in terms of the union of the essential
spectra of the restriction of its diagonal operators entries. The abstract results are illustrated by
an example of two-group transport equations with perfect periodic boundary conditions.
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Canad. J. Math. 5 (1953), 129–173.
[10] A. JERIBI, Some remarks on the Schechter essential spectra and applications to transport equations,

J. Math. Anal. Appl. 275 (2002), 222–237.
[11] A. JERIBI, Spectral theory and applications of linear operators and block operator matrices, Spinger-

Verlag, New-York, (2015).
[12] A. JERIBI AND N. MOALLA, Fredholm operators and Riesz theory for polynomially compact opera-

tors, Acta. Appl. Math. 90 (2006), 227–245.
[13] A. JERIBI, N. MOALLA AND I. WALHA, Spectra of some block operator matrices and application to

transport operators, J. Math. Anal. Appl. 351 (2009), 315–325.
[14] A. JERIBI, N. MOALLA AND S. YENGUI, S-essential spectra and application to an example of trans-

port operators, Math. Meth. Appl. Sci. doi.org/10.1002/mma.1564, (2012).
[15] A. JERIBI, N. MOALLA AND S. YENGUI, Some results on perturbation theory of ma-

trix operators, M-essential spectra and application to an example of transport operators,
http://arxiv.org/licenses/nonexclusive-distrib/1.0/.

c© � � , Zagreb
Paper OaM-13-16

http://dx.doi.org/10.7153/oam-2019-13-16


232 M. BELGHITH, N. MOALLA AND I. WALHA

[16] A. JERIBI AND I. WALHA, Gustafson, Weidmann, Kato, Wolf, Schechter and Browder essential spec-
tra of some matrix operator and application to a two-group transport equations, Math. Nachr. 284,
no. 1, doi.org/10.1002/mana.200710125 (2011), 67–86.

[17] T. KATO, Perturbation theory for nullity deficiency other quantities of linear operators, J. Anal. Math.
6 (1958), 261–322.

[18] K. LATRACH, Compactness properties for linear transport operator with abstract bondary conditions
with slab geometry, Transport Theory statist. Phys. 22 (1993), 39–65.

[19] K. LATRACH AND A. DEHICI,Fredholm, semi-Fredholm perturbations and essential spectra, J. Math.
Anal. Appl. 259 (2001), 227–301.

[20] K. LATRACH AND A. DEHICI, Relatively strictly singular perturbations, essential spectra and appli-
cation, J. Math. Anal. Appl. 252 (2000), 767–789.

[21] V. D. MIL’MAN, Some properties of strictly singular operators, Func. Anal. and Its Appl. 3 (1969),
77–78.

[22] N. MOALLA, M. DAMMAK AND A. JERIBI, Essential spectra of some matrix operators and applica-
tion to two-group Transport operators with general boundary condition, J. Math. Anal. Appl. 2, 323
(2006), 1071–1090.

[23] M. MOKHTAR-KHARROUBI, Time asymptotic behaviour and compactness in neutron transport the-
ory, Euro. Jour. Mech. B Fluid, 11 (1992), 39–68.
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