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Abstract

The critical domain size required for population persistence is a significant problem in ecology,
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which is closely associated with habitat size and configuration. Given that most species in nature
exhibit highly structured life cycles, we analyze a discrete-time stage-structured population model
governed by an impulsive reaction-diffusion equation within a bounded domain Q in an n-dimen-
sional space. The exterior of the domain Q is considered unfavorable but does not completely pre-
vent population dispersal. We thus employ Robin boundary conditions to describe population dy-
namics at the boundary and provide critical results for domains shaped as n-dimensional hyper-
cube and sphere with radius R. Specifically, we employ principal eigenvalue theory and the method
of upper and lower solutions to demonstrate that when the habitat size where the population re-
sides is smaller than the critical domain size of the habitat, the population will become extinct. Con-
versely, when the spatial extent of habitat is larger than the critical domain size, the population can
persist and survive.
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B8R 7 NV T IE A AR R ST, B, PR, RN AL A E ) SR
A 2T e AR, AN EAE A B BRI AN [F] B S 75 3R [5]. T8 ML) S By B B AN RE AR
B b AR X SEFP R RE A AN S (B8, P2 AR BT R T A RIZEALIR & 3 ) RGREEA 1) 2
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IR R B L VR AR AT R A R PR S e 6]

T SRR AU AR A IS BRI AL R, sl B T SR R AR 5 P TR AR S |, Rl ik
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ut(”):dAun—aun—yuf, Xe(—oo,+oo), te[O,l],
un(xo)zg(Nn(x», x & (o0, +0), t=0, (1)
N1 (X)=u,(x1), X € (o0, +00).
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