©
2016 2018

Mathematical Theory of Structured Population Models and its Applications to
Demography and Epidemiology

Inaba, Hisashi

3,500,000

1
Q©) ® SIR

®
sIs

©)

SIR SIS

(1) We formulated sufficient conditions for existence of backward
bifurcation in the Kermack and McKendrick reinfection model.(2) For the multistate age-structured
SIR epidemic model, we formulated sufficient conditions for the endemic steady state to be globally
stable.(3) We formulated the demographic transition as an epidemic model, in which innovative
cultural norms that lower the number of births could be transmitted from individuals with low
fertility (infecteds or innovators) to traditional individuals with high fertility (susceptibles or
conservatives), and considered sufficient conditions for the demographic transition to occur. We
have shown that there exists at least one coexistence growth orbit if two trivial exponential growth

orbits become bi-unstable.(4) For the age-structured SIS epidemic model with spatial diffusion, we
have shown that the disease-free steady state is globally stable if R0O<1, while the endemic steady
state uniquely exists and globally stable if RO>1.
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