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Topology optimization is a rapidly expanding research field due to its significant applica-
tion to structural design. Advances in additive manufacturing technologies are allowing
designers to explore new complex designs based solely on performance specifications rather
that manufacturability limitations. These latest advances in manufacturing technologies
have motivated the need to improve existing topology optimization algorithms [1]. New
optimization algorithms that are suited for large-scale constrained topology optimization
are needed.

In this work we perform a numerical study of the effectiveness of second-order optimization
algorithms to solve topology problems. First-order and second-order derivative operators
are derived for both reduced-space and full-space implementations. These operators are
necessary for an accurate and efficient implementation of the topology optimization prob-
lem. For the reduced-space approach, both trust-region and line-search Newton conjugate
gradient algorithms are utilized. For the full-space approach, a matrix-free trust-region
sequential quadratic programming algorithm [2] is utilized.
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