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A Mathematical Study for The Effect of Secondary Resource
Introduced into Two Consumer System under Exploitative Competition
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We consider the possibility of the coexistence of two consumers with the introduction of a secondary
resource under the condition that one of consumers goes extinct while another persisits due to the
exploitative competition for only one common resource. Especially we focus the difference of two
resources in quality, and consider what quality of the secondary resource could establish the coexis-
tence of competing two consumers. Making use of MacArthur’s modeling, we analyze the population
dynamics given by the above system with respect to the condition for the coexistence. N;(t) is the
population size of consumer ¢ at time ¢, u;(z) the utility function for quality z, K;(z)dz the carrying
capacity of resource ¢ for quality [z, z+dx], ¢;; the conversion coefficient for the consumption into the
reproduction. We consider the case when the utility function u; and the carrying capacity function
K; are given as some normal distributions. At first, we get the condition that one of consumers goes
extinct and another survives if available resource is unique. Under such condition, we analyze the
effect of introduction of a secondary resource. As for the relation between the coexistence of two
consumers and the qualitative similarity of two resources, we especially consider the case when the
variance of utility function is rather small, that is, the consumers are of the specialist type, and the
case when the variance is rather large, that is, the consumers are of the generalist type.



