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This talk will be on two distinct projects I am currently working on. In the first part, we describe an algorithm 
to compute the "mountain pass" between two given points: a connecting path along which the maximum 
value is minimized. We describe an algorithm that maintains lower bounds on the optimal value by keeping 
the two points in separate level set components. This algorithm converges, even in the nonsmooth case, and 
converges superlinearly locally in the smooth finite-dimensional case. Applications include computational 
chemistry and partial differential equations. 
 
In the second part (independent of the first part), I will illustrate how recent methods in set-valued and 
variational analysis of semi-algebraic functions are helping us further our understanding in practical 
nonsmooth problems in optimization and control. We then present a new result on the structured 
discontinuity of semi-algebraic set-valued maps and its applications. 
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