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Abstract: We consider the problem of nding a graph which has a xed
degree sequence and maximum algebraic connectivity, which is the second
smallest eigenvalue of the associated graph Laplacian. Algebraic connectiv-
ity is of importance in several areas including chemistry, biology, and trans-
portation. We formulate a weighted version of our problem as a semidenite
program (SDP). Since barrier methods scale poorly with problem size, we
develop two algorithms that can solve the SDP efficiently in practice and
in theory using ideas from the approximation algorithms and nonsmooth
optimization communities. Our algorithms are first-order in the sense they
use (only) gradient information from an associated Lagrangian. We present
both the main algorithmic ideas as well as computations.
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