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Abstract
We consider the following problem
$$-\Delta u=\frac{\lambda}{u^2} \;\; \mbox{in $\Omega$}, \;\;
u=1  \;\; \mbox{on $\partial \Omega$}, \;\; 0<u<1 \;\; \mbox{in
$\Omega$}$$
where $\Omega$ is a convex and symmetric domain in $R^2$. We prove that there exists a $\lambda_{*}>0$ such that for $\lambda \in (0, \lambda_{*})$ the minimal solution is unique. Moreover, we show that the branch of positive solutions must undergo infinitely many bifurcations as the minimums of the solutions on the branch go to 0 (possibly only changes of direction). Central to our analysis is the monotonicity formula, one-dimensional Sobloev inequality, and classification of solutions to a supercritical problem \[ \Delta U=\frac{1}{U^2} \ \ \mbox{in} \ R^2, \ U(0)=1, U(z) \geq 1.\]
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