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ON THE PROPERTIES OF THE SYSTEMS OF
ROOT VECTOR FUNCTIONS OF DIRAC-TYPE
OPERATOR WITH SUMMABLE POTENTIAL

VALI M. KURBANOV AND ELCHIN J. IBADOV *

Abstract. One-dimensional Dirac-type operator
Dy=By +P(x)y. y=(n.y2)",

0 by
by 0
and pj(x), j=1,2 are the complex-valued functions defined on the arbitrary finite interval
G = (a,b) of the real axis with p;(x) € Li(G), j=1,2.

We establish antiapriori estimates for associated vector functions. We also prove criterion
of Bessel property and unconditional basis property for the systems of root vector functions of
the operator D in L3(G).
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is considered in this work, where B = < ) , by <0< by, P(x)=diag(pi(x),p2(x))

property.

[1]

[2]
[3]
[4]
[5]
[6]
[7]
[8]

[9]
[10]

[11]

REFERENCES

T. SH. ABDULLAEV, I. M. NABIEV, An algorithm for reconstructing the Dirac operator with a
spectral parameter in the boundary condition, Com. Math. and Math. Phys. 56 (2016), no. 2, 256—
257.

V. D. BUDAERV, Criteria for the Bessel property and Riesz basis property of systems of root functions
of differential operator I, Differ. Uravn. 27 (1991), no. 12, 2033-2044.

L. Z. BUKSAYEVA, Necessary conditions of Riesz property of root vector-functions of Dirac discon-
tinuous operator with summable coefficient, Pros. IMM of NAS 42, (2016), no. 1, 106-115.

P. DIAKOV, B. MITYAGIN, Criteria for existence of Riesz basis consisting of root functions of Hill
and 1D Dirac operators, J. Funct. Anal. 263 (2012), no. 8, 2300-2332.

P. DIAKOV, B. MITYAGIN, Unconditional convergense of spectral decompositions of 1D Dirac oper-
ators with regular boundary conditions, Indiana Univ. Math. J. 61 (2012), no. 1, 359-398.

P. DIAKOV AND B. MITYAGIN, Bari-Markus property for Riesz projections of 1D periodic Dirac
operators, Math. Nachr. 283, (2010), no. 3, 443-462.

S. HASSI, L. L. ORIDOROGA, Theorem of Completeness for a Dirac-Type Operator with Generalized-
Depending Boundary Conditions, Integral Equations Operator Theory 64 (2009), no. 3, 357-379.

V. A. IL'IN, Unconditional basis property on a closed interval of systems of eigen-and associated
functions of a second order differential operator, Dokl. Akad. Nauk SSSR 273 (1983), no. 5, 1048—
1053.

N. B. KERIMOV, Unconditional basis property of a system of eigen-and associated functions of a
Sfourth-order differential operator, Dokl. Akad. Nauk SSSR 286 (1986), no. 4, 803-808.

V. V. KORNEV, A. P. KHROMOV, Dirac system with undifferentiable potential and antiperiodic
boundary conditions, 1z. Saratov Univ. Nov. Ser. Math. Mech. Inform. 13 (2013), 28-35.

L. V. KRITSKOV, A. M. SERSENBI, Basicity in L, of root functions for differential equations with
involution, Electron J. Differ. Equ. 2015 278 (2015), 1-9.

© ey, Zagreb
Paper OaM-18-15


http://dx.doi.org/10.7153/oam-2024-18-15

236

[12]
[13]
[14]

[15]

[16]
[17]
[18]

[19]

[20]

[21]

[22]
[23]

[24]

[25]

[26]

[27]
[28]
[29]
[30]
[31]
[32]

[33]

V. M. KURBANOV AND E. J. IBADOV

V. M. KURBANOV, On the distribution of eigenvalues and a criterion for the Bessel property of root
functions of a differential operator I, Differ. Uravn. 41 (2005), no. 4, 464-478.

V. M. KURBANOV, On the distribution of eigenvalues and a criterion for the Bessel property of root
functions of a differential operator II, Differ. Uravn. 41 (2005), no. 5, 623-631.

V. M. KURBANOV, The Bessel and the unconditional basis property of systems, of root vector func-
tions of the Dirac operator, Differ. Equ. 32 (1996), no. 12, 1601-1610.

V. M. KURBANOV, A. I. ISMAILOVA, Componentwise uniform eqiconvergence of expansions in the
root vector functions of the Dirac operator with the trigonometric expansion, Ditfer. Equ. 48 (2012),
no. 5, 655-669.

V. M. KURBANOV, A. I. ISMAILOVA, Absolute and uniform convergence of expansions in the root
vector functions of the Dirac operator, Dokl. Math. 86 (2012), no. 2, 663-666.

V. M. KURBANOV, A. I. ISMAILOVA, Riesz inequality for systems of root vector functions of the
Dirac operator, Differ. Equ. 48 (2012), no. 3, 336-342.

V. M. KURBANOV, A. I. ISMAILOVA, Two-sided estimates for root vector functions of the Dirac
operator, Differ. Equ. 48 (2012), no. 4, 494-505.

V. M. KURBANOV, A. M. ABDULLAYEVA, Bessel property and basicity of the system of root vector-
functions of Dirac operator with summable coefficient, Operators and Matrices 12 (2018), no. 4, 943—
954.

V. M. KURBANOV, E. J. IBADOV, G. R. HAJIYEVA, On Bessel property and unconditional basicity
of the systems of root vector-functions of a Dirac type operator, Azerbaijan Journal of Math. 7 (2017)
no. 2, 21-32.

1. S. LoMoV, The Bessel inequality the Riesz theorem, and the unconditional Basis property for root
vectors of ordinary differentials operators, Vestnik Moskov. Univ. ser. 1, Mat. Mekh., (1992), no. 5,
42-52.

A.LUNYOV, M. M. MALAMUD, On the Riesz basis property of the root vector system for Dirac-type
systems, Dokl. Math. 90 (2014) no. 2, 556-561.

A.LUNYOV, M. M. MALAMUD, On the Riesz basis property of the root vector system for Dirac-type
systems, J. Math. Anal. And Apl. 441 (2016), no. 2, 57-103.

A.A.LUNYOV AND M. M. MALAMUD, Stability of spectral characteristics of boundary value prob-
lems for Dirac type systems. Applications to the damped string, J. Differential Equations 313 (2022),
633-742 (arxiv: 2012 11170).

A. A.LUNYOV, Criterion of Bari basis property for Dirac-type operators with strictly regular bound-
ary conditions, Math. Nachr. 296 (2023) no. 9, 4125-4151.

M. M. MALAMUD AND L. L. ORIDOROGA, On the completeness of root subspaces of boundary
value problems for first order systems of ordinary differential equations, J. Funct. Anal. 263 (2012),
1939-1980.

R. MAMEDOV, O. AKCHAY, Inverse eigenvalue problem for a class of Dirac operators with discon-
tinuous coefficient, Bound. Value Probl., (2014) 2014, 110, doi:10.1186/1687-2770-2014-110.
A. S. MAKIN, On convergence of spectral Expansions of Dirac Operators with Regular Boundary
Conditions, Math. Nachr. 295 (2022) no. 1, 189-210 (arxiv: 1902.02952).

V. A. MARCHENKO, Sturm-Lioville operators and applications, Operator Theory: Advaces and Appl.
vol. 22, Birkh’auser Verlag, Basel (1986).

A. M. SAVCHUK, A. A. SHKALIKOV, The Dirac operator with complex-valued Summable potential,
Math. Notes 96, (2014), no. 5, 3-36.

A.M. SAVCHUK, I. V. SADOVNICHAYA, Riesz basis property with parentheses for Dirac system with
integrable potential, Sovrem. Math. Fundam. Napravl. 58 (2015), 128-152.

A. M. SERSENBI, Criteria for the Riesz basis property of systems of eigen and associated functions
of higher-order differential operators on an interval, Docl. Akad. Nauk 419 (2008), no. 5, 601-603.
I. TROOSHIN, M. YAMAMOTO, Riesz basis of root vector of a nonsymmetric system of first-order
ordinary differential operators and application to inverse eigenvalue problems, Appl. Anal. 80, (2001),
no. 1-2, 19-51.

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


doi:10.1186/1687-2770-2014-110

