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Abstract. In this paper we consider a pair of nonlinear matrix equations of the form X = Q1 +

(Y ∗XY )r1 , Y = Q2 + (X∗Y X)r2 , where Q1, Q2 are n × n Hermitian positive definite matrices,

r1, r2 ∈ R and prove the existence and uniqueness of positive definite solutions of these equations.
We provide an algorithm to approach the solution. We present a coupled fixed point theorem for

non-decreasing mapping and show that a particular case of our nonlinear matrix equations also can

be solved by using the derived coupled fixed point theorem. Also we show that by replacing Y with
Y −1 in first equation and X with X−1 in second equation and taking Q1 = Q2 and r1 = r2, the

reduced system can be solved using the coupled fixed point theorem of Berinde [5].
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[6] M. Bota, A. Petruşel, G. Petruşel, B. Samet, Coupled fixed point theorems for single-valued
operators in b-metric spaces, Fixed Point Theory Appl., 2015(2015), no. 1, 231.

265



266 SK MONOWAR HOSSEIN, SNEHASISH BOSE AND KALLOL PAUL

[7] X. Duan, A. Liao, B. Tang, On the nonlinear matrix equation X−
∑m
i=1 Ai

∗XδiAi = Q, Linear

Algebra Appl., 429(2008), no. 1, 110–121.

[8] Y. Lim, Solving the nonlinear matrix equation X = Q +
∑m
i=1 MiX

δiMi
∗ via a contraction

principle, Linear Algebra Appl., 430(2009), no. 4, 1380-1383.

[9] X. Duan, A. Liao, On Hermitian positive definite solution of the matrix equation X = Q +∑m
i=1 MiX

rMi
∗, J. Comput. Appl. Math., 229(2009), no. 1, 27-36.

[10] M. Berzig, B. Samet, Solving systems of nonlinear matrix equations involving Lipschitzian

mappings, Fixed Point Theory Appl., 2011(2011), no. 1, 89.

[11] M. Berzig, Solving a class of matrix equations via the Bhaskar–Lakshmikantham coupled fixed
point theorem, Appl. Math. Lett., 25(2012), no. 11, 1638-1643.

[12] V.I. Hasanov, Positive definite solutions of the matrix equations X ± A∗X−qA = Q, Linear

Algebra Appl., 404(2005), 166-182.
[13] Y. Peretz, On applications of Schauder’s fixed-point theorem for the solution of the non-

symmetric algebraic Riccati equation, Linear Algebra Appl., 445(2014), 29–55.

[14] A. Sanand, A. Dilip, H.K. Pillai Yet another characterization of solutions of the algebraic Riccati
equation, Linear Algebra Appl., 481(2015), 1-35.

[15] A.C. Thompson, On certain contraction mappings in a partially ordered vector space, Proc.
Amer. Math. Soc., 14(1963), no. 3, 438-443.

Received: September 2, 2015; Accepted: February 21, 2016.



SOLUTION OF A PAIR OF NONLINEAR MATRIX EQUATIONS 267


