
D ifferential
Equations

& Applications

Volume 15, Number 3 (2023), 285–296 doi:10.7153/dea-2023-15-15

ON THE STABILITY OF SYSTEMS OF TWO LINEAR

FIRST–ORDER ORDINARY DIFFERENTIAL EQUATIONS

GEORG A. GRIGORIAN

Abstract. The Riccati equation method is used to establish some new stability criteria for sys-
tems of two linear first-order ordinary differential equations. It is shown that two of these criteria
in the two dimensional case imply the Routh-Hurwitz’s criterion.

Mathematics subject classification (2020): 34D20.
Keywords and phrases: Riccati equation, linear systems of ordinary differential equations, Lyapunov

stability, asymptotic stability.

RE F ER EN C ES

[1] L. Y. ADRIANOVA, Introduction to the theory of linear systems of differential equations, Publishers
of St. Petersburg University, S. Peterburg, 1992.

[2] G. A. GRIGORIAN, On the Stability of Systems of Two First – Order Linear Ordinary Differential
Equations, Differ. Uravn., 2015, vol. 51, no. 3, pp. 283–292.

[3] G. A. GRIGORIAN, Necessary Conditions and a Test for the Stability of a System of Two Linear
Ordinary Differential Equations of the First Order, Differ. Uravn., 2016, vol. 52, no. 3, pp. 292–300.

[4] G. A. GRIGORYAN, Stability Criterion for Systems of Two First-Order Linear Ordinary Differential
Equations, Mat. Zametki, 2018, vol. 103 no. 6, pp. 831–840.

[5] L. CEZARY, Asymptotic behavior and stability of solutions of ordinary differential equations, Mir,
Moscow, 1964.

[6] V. A. YAKUBOVICH, V. M. STARZHINSKY, Linear differential equations with periodic coefficients
and their applications, Nauka, Moscow, 1972.

[7] PH. HARTMAN, Ordinary differential Equations, sec. ed., SIAM, 2002.
[8] R. BELLMAN, Stability theory of differential equations, Foreign Literature Publishers, Moscow, 1954.
[9] M. V. FEDORIUK, Asymptotic methods for linear ordinary differential equations, Nauka, Moscow,

1983.
[10] I. M. SOBOL, Study of the asymptotic behaviour of the solutions of the linear second order differential

equations with the aid of polar coordinates, Matematicheskij sbornik, 1951, vol. 28 (70), no. 3, pp.
707–714.

[11] G. A. GRIGORIAN,Boundedness and stability criteria for linear ordinary differential equations of the
second order, Izvestia VUZov, Matematika, 2013, no. 12, pp. 11–18.

[12] G. A. GRIGORIAN, Stability criteria for second order linear ordinary differential equations, Sarajevo
J. Math., 2020, vol. 16 (29), no. 1, pp. 123–135.

[13] N. N. MOISEEV, Asymptotic methods of nonlinear mechanics, Nauka, Moscow, 1969.

Differential Equations & Applications
www.ele-math.com
dea@ele-math.com

c© � � , Zagreb
Paper DEA-15-15

http://dx.doi.org/10.7153/dea-2023-15-15

