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ON MULTIPLICITIES OF EIGENVALUES OF
A SPECTRAL PROBLEM ON A PROLATE TREE

VYACHESLAV PIVOVARCHIK *, GUANGSHENG WEI AND LU YANG

Abstract. Tt is known that there exists an ordered vector majorizing any ordered vector of pos-
sible multiplicities of eigenvalues of the star-patterned matrix. The same situation occurs in the
problem of small transverse vibrations of a star graph of Stieltjes strings. We show that for a
certain class of prolate trees of Stieltjes strings there exists an ordered vector majorizing any
ordered vectors of possible eigenvalue multiplicities of spectral problems on such trees.

Mathematics subject classification (2020): Primary 34AS5S5; Secondary 39A70, 70F17, 70J30.
Keywords and phrases: Dirichlet boundary condition, star graph, Stieltjes string, eigenvalue, majoriz-

ing vector.

[1]
[2]

[3]
[4]

[5]
[6]

[7]

[8]
[9]

[10]
[11]
[12]
[13]

[14]
[15]

[16]

REFERENCES

F. BARIOLI AND S. M. FALLAT, On two conjectures regarding an inverse eigenvalue problem for
acyclic symmetric matrices, Electron. J. Linear Algebra, 11 (2004), 41-50.

0. BOYKO, O. MARTYNYUK AND V. PIVOVARCHIK, On maximal multiplicity of eigenvalues of
finite-dimensional spectral problem on a graph, Methods Funct. Anal. Topology, 25 (2019), no. 2,
104-117.

A. L. DUARTE, Construction of acyclic matrices from spectral data, Linear Algebra Appl., 113
(1989), 173-182.

F. R. GANTMAKHER AND M. G. KREIN, Oscillating Matrices and Kernels and Vibrations of Me-
chanical Systems (revised edition), AMS, Providence RI, Chelsea, 2002.

G. GLADWELL, Inverse Problems in Vibration, Kluwer Academic Publishers, Dordrecht, 2004.

E. A. GUILLEMIN, Synthesis of Passive Networks. Theory and Methods Appropriate to the Realization
and Approximation Problems, John Wiley and Sons, Inc., New York, 1958.

R. F. MUIRHEAD, Some methods applicable to identities and inequalities of symmetric algebraic
functions of n letters, Proc. Edinburgh Math. Soc., 21 (1903), 144-157.

J. GENIN AND J. S. MAYBEE, Mechanical vibrations trees,J. Math. Anal. Appl., 45 (1974), 746-763.
M. G. KREIN, On a generalization of investigations of Stieltjes (Russian), Doklady Akad. Nauk SSSR,
87 (1952), 881-884.

C.-K. LAW, V. PIVOVARCHIK AND W. C. WANG, A polynomial identity and its applications to
inverse spectral problems in Stieltjes strings, Oper. Matrices, 7 (2013), no. 3, 603-616.

V. A. MARCHENKO, Introduction to the Theory of Inverse Problems of Spectral Analysis (Russian),
Acta, Kharkov, 2005.

G. GLADWELL, Matrix inverse eigenvalue problems. Dynamical Inverse Problems: Theory and Ap-
plications, 1-28, CISM Courses and Lect., 529, Springer/Wien/New York, Vienna, 2011.

G. H. HARDY, J. E. LITTLEWOOD AND G. POLYA, Inequalities (second edition), University Press,
Cambridge, 1952.

F. HARARY AND A. SCHWENK, The number of caterpillars, Discrete Math., 6 (1973), 359-365.

C. R. JOHNSON AND A. LEAL DUARTE, On the possible multiplicities of the eigenvalues of a Her-
mitian matrix whose graph is a tree, Linear Algebra Appl., 348 (2002), 7-21.

C. R. JOHNSON, A. LEAL DUARTE AND C. M. SAIAGO, Inverse eigenvalue problems and list of
multiplicities of eigenvalues for matrices whose graph is a tree: the case of generalized. stars and
double generalized stars, Linear Algebra Appl., 373 (2003), 311-330.

© ey, Zagreb
Paper OaM-16-50


http://dx.doi.org/10.7153/oam-2022-16-50

686

[17]
[18]
[19]
[20]
[21]
[22]
[23]
[24]

[25]

V. PIVOVARCHIK, G. WEI AND L. YANG

C. R. JOHNSON, B. KROSCHEL AND M. OMLADIC, Eigenvalue multiplicities in principal submatri-
ces, Linear Algebra Appl., 390 (2004), 111-120.

M. MOLLER AND V. PIVOVARCHIK, Spectral Theory of Operator Pencils, Hermite-Biehler Func-
tions, and their Applications, Birkhiuser, Basel, 2015.

M. MOLLER AND V. PIVOVARCHIK, Direct and Inverse Finite-Dimensional Spectral Problems on
Graphs, Birkhiuser, Basel, 2020.

A. MARSHALL, I. OLKIN AND B. ARNOLD, Inequalities: Theory of Majorization and Its Applica-
tions (second edition), Springer, New York, 2011.

V. PIVOVARCHIK, Existence of a tree of Stieltjes strings corresponding to two given spectra, J. Phys.
A: Math. Theor., 42 (2009), no. 37, 375213, 16 pp.

V. PIVOVARCHIK, On the minimum number of distinct eigenvalues in a problem on a tree of Stieltjes
strings, Ukrainian Math. J., 72 (2020), no. 1, 149-156.

V. PIVOVARCHIK, On multiplicities of eigenvalues of a boundary value problem on a snowfake graph,
Linear Algebra Appl., 571 (2019), 78-91.

V. PIVOVARCHIK AND C. TRETTER, Location and multiplicities of eigenvalues for a star graph of
Stieltjes strings, J. Difference Equ. Appl., 21 (2015), no. 5, 383-402.

C.-W.TsSAO AND C.-K. LAW, The Stieltjes string and its associated nodal points, Oper. Matrices, 13
(2019), no. 2, 363-373.

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



