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Abstract. In this paper, we first establish a basic theorem on the zeros of general tran-
scendental functions. Based on the basic theorem, we develop a decomposition technique
to investigate the stability of some exponential polynomials, that is, to find conditions
under which all zeros of the exponential polynomials have negative real parts. The tech-
nique combines the D-decomposition and 7-decomposition methods so that it can be used
to study differential equations with multiple delays. As an application, we study the sta-
bility and bifurcation of a scalar equation with two delays modeling compound optical
resonators.
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1 Introduction

For an ordinary differential equation, the trivial solution is asymptotically
stable if and only if all roots of the corresponding characteristic equation of
the linearized equation have negative real parts. Since the characteristic func-
tion is a polynomial, the well-known Routh-Hurwitz criterion can be used to
determine the negativity of the real parts of the characteristic roots. Similar
equivalence holds for delay differential equations, especially the discrete delay
differential equations. However, the characteristic functions corresponding to
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