
Accepted Manuscript

Mean-payoff Games with Partial Observation

Paul Hunter, Arno Pauly, Guillermo A. Pérez, Jean-François Raskin

PII: S0304-3975(17)30261-X
DOI: http://dx.doi.org/10.1016/j.tcs.2017.03.038
Reference: TCS 11138

To appear in: Theoretical Computer Science

Received date: 4 February 2016
Revised date: 5 March 2017
Accepted date: 31 March 2017

Please cite this article in press as: P. Hunter et al., Mean-payoff Games with Partial Observation, Theoret. Comput. Sci. (2017),
http://dx.doi.org/10.1016/j.tcs.2017.03.038

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers we are providing
this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and review of the resulting proof before it is
published in its final form. Please note that during the production process errors may be discovered which could affect the content, and all
legal disclaimers that apply to the journal pertain.

http://dx.doi.org/10.1016/j.tcs.2017.03.038


Mean-payoff Games with Partial Observation�

Paul Hunter, Arno Pauly, Guillermo A. Pérez∗, Jean-François Raskin
Département d’Informatique, Université Libre de Bruxelles

Abstract

Mean-payoff games are important quantitative models for open reactive systems.
They have been widely studied as games of full observation. In this paper
we investigate the algorithmic properties of several sub-classes of mean-payoff
games where the players have asymmetric information about the state of the
game. These games are in general undecidable and not determined according
to the classical definition. We show that such games are determined under a
more general notion of winning strategy. We also consider mean-payoff games
where the winner can be determined by the winner of a finite cycle-forming
game. This yields several decidable classes of mean-payoff games of asymmetric
information that require only finite-memory strategies, including a generalization
of full-observation games where positional strategies are sufficient. We give an
exponential time algorithm for determining the winner of the latter.
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1. Introduction

Mean-payoff games (MPGs) are two-player, infinite duration, turn-based
games played on finite edge-weighted graphs. The two players alternately move
a token around the graph; and one of the players (Eve) tries to maximize the
(limit) average weight of the edges traversed, whilst the other player (Adam)
attempts to minimize the average weight. Such games are particularly useful in
the field of verification of models of reactive systems, and the full-observation
versions of these games have been extensively studied [1, 2, 3, 4]. One of the
major open questions in the field of verification is whether the following decision
problem, known to be in the intersection of the classes NP and coNP [1]1, can
be solved in polynomial time: Given a threshold ν, does Eve have a strategy to
ensure a mean-payoff value of at least ν?
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