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Abstract; As an online learning algorithm,reinforcement learning , which obtains the optimal policy with the maximum
expected cumulative reward by interacting with the environment,is mostly based on the stationary Markov Decision Process
(MDP) but however is unable to deal with problems of the non-stationary case because traditional reinforcement learning algo-
rithms cannot be used to learn an optimal policy directly due to the failure of MDP model after the agent once interacts with
the environment. Hereby,a novel policy search algorithm based on a formula set (FSPS) ,which is generated by features ex-
tracted from the collected historical sample trajectories, was proposed. The algorithm adopted the formula with the best per-
formance as the optimal policy. The algorithm also took advantage of concept of transfer learning by transferred the learned
policy between two similar MDP distributions , where the performance of the transferred policy mainly depends on the distance
between two MDP distributions as well as the performance of the learned policy in the original MDP distribution. Simulation
results on the Markov Chain problem show that the algorithm can solve the problem of the non-stationary case quite well.
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