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Abstract In contrast to fruitful research results of evolutionary algorithms in practical applica-
tions, the theoretical results are still relatively few. Computational time analysis is an important
and hard topic in the research of theoretical foundation of evolutionary algorithms. Based on stop-
ping time theory, combining the properties of homogeneous Markov chain, this article regards
the first hitting time of evolutionary algorithms as a stopping time and proposes a new general
analytic framework. Under this framework, the Level-reaching Estimation Technique is proven
rigorously as a special case. To illustrate how the proposed method can be applied to concrete
problems in analyzing the expected first hitting time of EAs, we analyze the runtime of (1+2)EA
on PEAK function and (1+X)ES on inclined plane problem. The results show that the proposed
method has generality, it is not only suitable for discrete optimization but also suitable for continuous

optimization.
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results on the runtime analysis are still few. The inherent
randomness of EAs make it hard to analyze the runtime. The
current international researches mainly focus on seeking
suitable mathematical tools, including the improvement of
existing methods and introduction of novel mathematical
tools to analyze the runtime of specific EAs on some
instances. The main approaches at present include Markov
model, drift analysis, Level-reaching Estimation Technique,
renewal process, etc.

This article introduces the stopping time theory, regards
the first hitting time of EAs as stopping time, proposes a
general approach for the runtime analysis of EAs. This theo-
retical approach does not need to make too many assumptions
like the renewal process, and has a wide range of application.
Under this theoretical framework, Level-reaching Estimation
Technique becomes a direct conclusion. The proposed
approach can be extended to the runtime analysis of other
bio-inspired algorithms, and it will be the next step direction
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