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Abstract

In this paper, we study the bifurcation curve Sy, of positive solutions for
the Minkowski curvature problem

{ ~ (wNT=a?) = M), in (-L.1), M

u(=L) = u(L) =0,

where \, L > 0 and f € C?(0, co) satisfies that f(0") < oo together with certain
additional assumptions where

Spo= {(\ualle) i A>0and uy € C*(—L,L)NC[-L, L)
is a positive solution of (1)} for L > 0.

Notice that we allow f(0%) = —oo. The bifurcation curve Sz, describes the
multiplicity of positive solutions and plays a central role in understanding the
global structure of the solution set.

Earlier studies [1, 2, 3] classified the possible shapes of S7, (monotone
increasing, S-like shaped, or C-like shaped) under various assumptions on f,
but these results were not sufficiently precise. Thus, we extend those works by
establishing sufficient conditions to determine the exact shape of Sp. Among
all examples, the most important application is the diffusive logistic equation
with a Holling type-1I functional response:

{ —(u’/\/ﬁ)/zx\u@—u— 1+%nu>, in (-L,L),

u(—L) =u(L) =0,

which models predator—prey dynamics. For this model, we explicitly determine
the parameter regimes (k, m) leading to either monotone increasing or C-shaped
bifurcation curves.
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