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This book provides an extensive survey of generalizations of the Lyapunov inequality. This book consists
of eight chapters.

The first chapter provides an introduction, basic definitions, and some preliminary results. Hartman’s
inequality is proved, and an estimate is given for the distance between the zeros of the so-called Hill
differential equation " 4 ¢(t)xr = 0. In Chapter 2, the authors give a survey of the most basic re-
sults on Lyapunov-type inequalities for higher-order linear differential equations and sketch some recent
developments related to this type of inequalities. Chapter 3 deals with second-order and third-order
Lyapunov-type inequalities for half-linear differential equations. Lyapunov-type inequalities for nonlinear
differential systems are studied in Chapter 4. In this chapter, the authors give a survey of the most basic
results on Lyapunov-type inequalities for second-order nonlinear systems of differential equations under
some boundary conditions. In Chapter 5, Lyapunov-type inequalities for fractional differential equations
with Dirichlet and fractional boundary conditions are considered. Chapter 6 deals with Lyapunov-type
inequalities for partial differential equations. In this chapter, LP-Lyapunov-type inequalities for linear par-
tial differential equations under Neumann boundary conditions are obtained, and a Lyapunov inequality
for linear and quasilinear elliptic differential operators in /N-dimensional domains is presented. Chapter 7
discusses second-order and even-order linear difference equations, linear Hamiltonian difference systems,
quasilinear and nonlinear difference systems, and partial difference systems. In this chapter, some appli-
cations also are given such as disconjugacy criteria, stability, and some properties of Green’s function.
Finally, in Chapter 8, the authors discuss Lyapunov-type inequalities for linear, half-linear, and nonlinear
dynamic equations on time scales, as well as linear Hamiltonian dynamic systems.

The text material of this book is presented in a readable and mathematically solid format. The book may
be useful for mathematicians dealing with differential and difference equations and engineers.
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