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SPECTRUM AND FINE SPECTRUM OF BAND MATRICES

GENERATED BY OSCILLATORY SEQUENCES

JYOTI RANI, ARNAB PATRA AND P. D. SRIVASTAVA

Abstract. In this paper, a new class of band matrices is considered where the entries of each non-
zero band form a sequence with two limit points. The compact perturbation technique is used
to study the spectrum over the �p , (1 < p < ) sequence space. Several spectral subdivisions
such as fine spectrum, discrete spectrum, essential spectrum, etc. are obtained. In addition, a
few sufficient conditions on the absence of point spectrum over the essential spectrum are also
discussed.
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second order difference operator over the sequence spaces �p and bvp , (1 < p <) , Math. Comput.
Modelling, 55 (3–4): 426–431, 2012.

[38] KUDDUSI KAYADUMAN AND HASAN FURKAN, The fine spectra of the difference operator  over
the sequence spaces l1 and bv , in Int. Math. Forum, vol. 1, pages 1153–1160, 2006.

[39] MINGHUA LIN AND MENGYAN XIE, On some lower bounds for smallest singular value of matrices,
Appl. Math. Lett., 121: 107411, 2021.



SPECTRUM OF BAND MATRICES GENERATED BY OSCILLATORY SEQUENCES 807

[40] SANJAY KUMAR MAHTO AND P. D. SRIVASTAVA, Spectra of lower triangular infinite matrices
formed by oscillatory sequences, Complex Anal. Oper. Theory, 15 (4): 78, 2021.

[41] JIAN MENG AND LIQUAN MEI, The matrix domain and the spectra of a generalized difference oper-
ator, J. Math. Anal. Appl., 470 (2): 1095–1107, 2019.

[42] JIAN MENG AND LIQUAN MEI, The spectrum of the generalized difference operator B(m)
v over the

sequence space �p(1 < p < ) , Linear Multilinear Algebra, 68 (7): 1329–1339, 2020.

[43] B. L. PANIGRAHI AND P. D. SRIVASTAVA, Spectrum and fine spectrum of generalized second order
forward difference operator on sequence space l1 , Demonstr. Math., 45 (3): 593–609, 2012.

[44] ARNAB PATRA AND P. D. SRIVASTAVA, Spectrum and fine spectrum of generalized lower triangular
triple band matrices over the sequence space lp , Linear Multilinear Algebra, 68 (9): 1797–1816,
2020.

[45] G. PIAZZA AND T. POLITI, An upper bound for the condition number of a matrix in spectral norm, J.
Comput. Appl. Math., 143 (1): 141–144, 2002.

[46] P. D. SRIVASTAVA AND S. KUMAR, Fine spectrum of the generalized difference operator �v on
sequence space l1 , Thai J. Math., 8 (2): 221–233, 2010.

[47] P. D. SRIVASTAVA AND SUDHANSHU KUMAR, Fine spectrum of the generalized difference operator
�uv on sequence space l1 , Appl. Math. Comput., 218 (11): 6407–6414, 2012.
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