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Coşkun Yakar1 and Sami Mohammed2

1,2Applied Mathematics, Department of Mathematics, Faculty of Fundamental Sciences
Gebze-Kocaeli 141-41400 TURKEY

E-mail: 1cyakar@gtu.edu.tr and 2sami.moh77@hotmail.com

Abstract. We have investigated that the stability criteria of dynamic system by using

several Lyapunov functions in terms of two measures with initial time difference. We have

applied the several Lyapunov functions in terms of two measures to a obtain the stabil-

ity, boundedness and Lagrange Stability with several Lyapunov functions in terms of two

measures by using two or more Lyapunov-like functions with initial time difference.
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1 Introduction

Lyapunov function [1− 10] has been employed with great success in a wide
variety of investigations to understand qualitative and qualitative properties
of dynamic systems. We have applied that the several Lyapunov functions
to a obtain stability Boundedness and Lagrange Stability with several Lya-
punov functions in terms of two measures by using two or more Lyapunov-
like functions with initial time difference. We give stability, Boundedness
and Lagrange stability for a perturbed differential system with respect to an
unperturbed differential system. Hence, we have obtained stability, Bound-
edness and Lagrange Stability for the general set up of two measures and
nonautonomous system with initial time difference.

2 Preliminaries

Consider the differential systems

x′ = f (t, x) , x (t0) = x0, t ≥ t0 ≥ 0, t0 ∈ R+ (1)

x′ = f (t, x) , x (τ0) = w0, t ≥ τ0 ≥ 0 (2)


