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Abstract: A method based on an extended n-Calculus, called p-x, is presented to formally model
and reason time-dependent concurrent mobile systems by considering the fact that z-calculus has
difficulty in modeling and reasoning time-dependent concurrent mobile systems. Both the interval
action prefixes and the instantaneous action prefixes are employed to respectively describe the
time-dependent behaviors and communications of systems. Operators are used to composite sub-
processes, and then operational rules are utilized to construct a time-dependent labeled transition
system and acceptable executive paths of the system. The properties of the system are then
deduced by means of the transition system and the acceptable executive paths. Experimental
analyses on a mobile vehicle control system (MVCS) show that the approach effectively models
and reasons time-dependent concurrent mobile systems, and improves the reliability of time-
dependent concurrent mobile systems.
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