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In a graph theoretical model of faults in distributed computing and communication networks, each element in the network

is represented by a vertex of a graph where edges connect pairs of communicating elements, and each colored vertex

corresponds to a faulty element at discrete time periods. We will focus on two processes that have been used to model

the spread of fault to a certain vertex by checking for faults within its neighbors. These processes have also been used

to model the spread of disease and opinion through social networks. In a majority (resp., k-conversion) process, a vertex

becomes permanently colored in a certain time period if the majority (resp., at least k) of its neighbors were in the colored

state in the previous time period. A dynamic monopoly (resp., k-conversion set) is a set of vertices which, if initially

colored, will result in all vertices eventually being colored in a majority (resp., k-conversion) process. We answer several

open problems by presenting bounds and some exact values for the minimum number of vertices in dynamic monopolies

and/or k-conversion sets for several types of graphs, including Cartesian and tensor products, as well as planar, cylindrical

and toroidal triangular grid graphs. (Received September 22, 2010)
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