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ON A CHARACTERIZATION OF JERIBI, RAKOCEVIC,
SCHECHTER, SCHMOEGER AND WOLF ESSENTIAL
SPECTRA OF A 3 x3 BLOCK OPERATOR MATRICES
WITH NON DIAGONAL DOMAIN AND APPLICATION

NEDRA MOALLA AND WAFA SELMI

Abstract. In this paper, we investigate the stability of some essential spectra of a 3 x 3 block
operator matrices with unbounded entries and with non diagonal domain by using the resol-
vent of this kind of matrix operator. Furthermore, we give an application from Three-Group
transport theory to illustrate the validity of the main results in the Banach space L ([—a,a] x
[—1,1];dxdv), a> 0.

Mathematics subject classification (2020): 47A10,47A53,34K08.
Keywords and phrases: 3 x 3 block operator matrices, non diagonal domain, Fredholm perturbations,

essential spectra, three-group transport theory.

[1]

[2]

[3]
[4]

[5]

[6]

[7]

[8]

[9]

[10]
[11]

REFERENCES

F. ABDMOULEH AND A. JERIBI, Gustafson, Weidman, Kato, Wolf, Schechter, Browder, Rakocevic
and Schmoeger essential spectra of the sum of two bounded operators and application ti a transport
operator, Math. Nachr., (2011), 166-176.

F. V. ATKINSON, H. LANGER, R. MENNICKEN, A. A. SHKALIKOV, The essential spectrum of some
matrix operators, Math. Nachr. 167, (1994), 5-20.

C. BELABBACI, Jeribi essential spectrum, Libertas Mathematica (new series), 37, (2017), 65-73.

A. BEN AMAR, A. JERIBI AND B. KRICHEN, Essential spectra of a 3 X 3 operator matrix and an
application to Three-Group transport equation, Integral Equations Operator Theory 68 (2010), 1-21.

A. AMMAR, A. JERIBI, N. MOALLA, On a characterization of the essential spectra of a 3 x 3
operator matrix and application to three-group transport operators, Ann. Funct. Anal. 4 (2013), 153—
170 (electronic only).

M. BELGUITH, N. MOALLA AND I. WALHA, On the essential spectra of unbounded operators matrix
with non diagonal domain and application, OAM, (2018).

S. CHARFI AND A. JERIBI, On a characterization of the essential spectra of some matrix operators
and applications to two-group transport operators, Math. Z. 262 (2009), 775-794.

M. DAMMAK AND A. JERIBI, On the essential spectra of matrix operators and applications, Electron.
J. Differential Equations 16 (2007).

I. C. GOHBERG, A. S. MARKUS, I. A. FEL’'DMAN, Normally solvable operators and ideals associ-
ated with them, Am. Math. Soc. Transl. Ser. (1967), 63-84.

S. GOLDBERG, Unbounded operators, New York: Graw-Hill, (1966).

A. JERIBI, Développement de certaines propriétées fines de la théorie spectrale et applications a des
modéles monocinétiques et a des modéles de Reggeons, Ph. D. Thesis, University of Corsica, Frensh,
1998.

© ey, Zagreb
Paper OaM-16-12


http://dx.doi.org/10.7153/oam-2022-16-12

124

[12]

[13]

[14]
[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]
[23]

[24]

[25]

[26]

[27]
[28]

[29]

[30]

[31]

[32]

N. MOALLA AND W. SELMI

A. JERIBI, A characterization of the Schechter essential spectrum on Banach spaces and applications,
J. Math. Anal. Appl. 271, (2002), 343-358.

A. JERIBI, Spectral theory and applications of linear operators and block operator matrice, Springer
International Publishing Switzerland, doi:10.1007/978-3-319-17566-9, (2015).

A. JERIBI, Linear operators and their essential pseudospectra, CRC Press, BocaRaton (2018).

A. JERIBI, Perturbation theory for linear operators: Denseness and bases with applications, Springer-
Verlag (ISBN 978-981-16-2527-5), Singapore (2021).

A.JERIBIAND K. LATRACH, On the essential spectrum of transport operators on Ly -spaces, J. Math.
Anal. Phys. 37, (1996), 6486—-6494.

A. JERIBI AND K. LATRACH, Quelques remarques sur le spectre essentiel et application ¥ 1’équation
de transport, Comptes rendus de I’Académie des sciences, Série 1, Mathématique 323, (1996), 469—
474.

A. JERIBI, M. MNIF, Fredholm operators, essential spectra and application to transport equation,
Acta. Appl. Math. 89, (2006), 155-176.

A. JERIBI, N. MOALLA, Fredholm operators and Riesz theory for polynomially compact operators,
Acta. Appl. Math. 90, (2006), 227-245.

A. JERIBI, N. MOALLA, A characterization of some subsets of Schechter’s essential spectrum and
Singular transport equation, J. Math. Anal. Appl. 358, (2009), 434-444.

A. JERIBI, N. MOALLA, I. WALHA, Spectra of some block operator matrices and application to
transport operators, J. Math. Anal. Appl. 351, (2009), 315-325.

T. KATO, Perturbation theory for linear operators, Springer-Verlag, New York (1996).

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

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

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

R. NAGEL, The spectrum of unbounded operator matrices with non-diagonal domain, J. Funct. Anal.
89, (1990), 291-302.

V. RAKOCEVIC, On one subset of M. Schechter’s essential spectrum, Mat. Vesnik 5, (1981), 389-391.
V. RAKOCEVIC, Approximate point spectrum and commuting compact perturbations, Glasg. Math. J.
28, (1986), 193-198.

C. SCHMOEGER, The spectral mapping theorem for the essential approximate point spectrum, Colloq.
Math. 74, (1997), 167-176.

A. A. SHKALIKOV, On the essential spectrum of some matrix operators, Math. notes. 58, (1995),
1359-1362.

C. TRETTER, Spectral Theory of Block Operator Matrices and Applications, Impe. Coll. Press, Lon-
don., (2008).

1. WALHA, Essential spectra of some operator matrices, Riesz basis and applications, Thesis, Univer-
sity of Sfax, (2010).

Operators and Matrices
www.ele-math.com
oam@ele-math.com


doi:10.1007/978-3-319-17566-9

