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Problems of central importance in engineering and science often lead to systems of partial differential equations, for which

the only hope of solution is to compute numerical solutions. Often the systems are intrinsically nonlinear with several

solutions corresponding to the same set of physical conditions. Discretizations of such systems of differential equations

often lead to large systems of polynomial equations whose solutions correspond to potential solutions of the system

of differential equations. These naturally arising polynomial systems are well beyond the pale of systems previously

investigated in numerical algebraic geometry.

This talk will describe some of the recent work of Wenrui Hao, Jonathan Hauenstein, Bei Hu, Yuan Liu, Yong-

Tao Zhang, and myself in successfully solving such systems arising in pattern formation and tumor growth. (Received

September 23, 2009)
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