Inverse and direct bifurcation problems

Tetsutaro Shibata

Hiroshima University, Higashi-Hiroshima, 739-8527, Japan

We consider the nonlinear Sturm-Liouville problem

—u"(t) 4+ f(u(t)) = Mu(t), tel:=(0,1), (0.1)
u(t) > 0, tel, (0.2)
uw(0) = wu(l) =0, (0.3)

where A > 0 is a positive parameter. We assume that f(u) satisfies the following conditions
(A.1)—(A.2).
(A1) f(u)is C! for u > 0 satisfying f(u) > 0 for u > 0, f(0) = f/(0) = 0.

(A.2) f(u)/u is strictly increasing for v > 0 and f(u)/u — oo as u — oc.

In this talk, we mainly consider inverse bifurcation problems. Namely, from the asymp-
totic behavior of the bifurcation diagram of (0.1)—(0.3), we determine the unknown nonlinear
term f(u) satisfying the conditions (A.1) and (A.2). Furthermore, as a direct problem, we

establish the precise asymptotic formulas for Li-bifurcation diagrams for some given f(u).



