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Standard interior point methods in semidefinite programming can be viewed as tracking a solution path for a homotopy

defined by a system of bilinear equations. By considering this in the context of numerical algebraic geometry, we

employ numerical algebraic geometric techniques such as adaptive precision path tracking, endgames, and projective

space to accurately solve semidefinite programs. We develop feasibility tests for both primal and dual problems which

can distinguish between the four feasibility types of semidefinite programs. Finally, we couple our feasibility tests with

facial reduction to develop a solving approach that can handle every scenario, including problems with nonzero duality

gap. This is joint work with Jonathan D. Hauenstein, Alan C. Liddell, Jr and Sanesha McPherson. (Received January

13, 2020)
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