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Abstract. This paper presents an efficient numerical algorithm for solving constrained
discrete-time quadratic optimal control problems. The proposed method is based on an
inverse algorithm that exploits the Schur complement structure of the block matrices aris-
ing in the Karush-Kuhn-Tucker (KKT) system. By leveraging this structure, the method
enables the computation of the inverse of the augmented KKT matrix without full ma-
trix inversion, significantly reducing computational cost and memory usage. We compare
the performance of the proposed algorithm with classical direct methods for solving lin-
ear systems, such as Cholesky factorization and LU decomposition, which are commonly
employed for large-scale KKT systems. Numerical experiments on test problems with hori-
zon lengths up to N=300 demonstrate that the proposed approach achieves comparable
numerical accuracy while substantially improving computational efficiency and memory

requirements.
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1 Introduction

Solving linear systems is a core operation in numerous scientific and en-
gineering disciplines. In the field of optimal control, linear systems often
arise as subproblems within larger optimization frameworks. A particularly
important example is the Karush-Kuhn-Tucker (KKT) system, which encap-
sulates the optimality conditions for constrained optimization problems, such
as those encountered in logarithmic barrier methods. These methods play
a critical role in interior-point algorithms used to solve constrained optimal
control problems.



