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Some Theoretical Considerations on The Optimal Energy Allocation in Multiple Mating Strategy
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We consider the optimal number of matings and the optimal energy allocation for the multiple mating
strategy in a finite length of reproduction season, making use of a mathematical model given by (1) and
(2). Let J, be the expected reproductive success of female which takes n times mating strategy, I, the
probability that the female succeeds in matings k times for the n times mating strategy, and (R,/,) the
expected number of offsprings that can grow up to their maturity, which are born at the s th mating of
the female with the n times mating strategy. We assume that the female has the total energy E allowed
to be used for her mating and reproduction, and allocates 0 E to the k th mating and reproduction. V()
is the female’s survival probability until time ¢ in the reproduction season defined by the interval [0, T],
and P(t) the probability of successful matings until time ¢. oy is the survival probability of offspring until
its maturity after the birth by the k th mating of its mother. With mathematical analysis on our model,
we can prove that, if the survival probability of offspring is independent of which mating it is born by, the
single mating strategy is always optimal. In contrast, if the survival probability of offspring depends on
when it is born or on the mother’s condition when bears the offspring, the multiple mating strategy could

be optimal.
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