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This talk will introduce a new diagonalization technique for the parallel-in-time solution of linear-quadratic
optimal control problems with time-invariant system matrices. The target problems are often derived from a
semi-discretization of a Partial Differential Equation (PDE)-constrained optimization problem. The solution
of large-scale time dependent optimal control problems is computationally challenging as the states, controls,
and adjoints are coupled to each other throughout the whole time domain. This computational difficulty mo-
tivates the use of parallel-in-time methods. For time-periodic problems the diagonalization efficiently trans-
forms the discretized optimality system into nt (=number of time steps) decoupled complex valued 2ny×2ny

systems, where ny is the dimension of the state space. These systems resemble optimality systems correspond-
ing to a steady-state version of the optimal control problem and they can be solved in parallel across the time
steps, but are complex valued. For optimal control problems with initial value state equations a direct solution
via diagonalization is not possible, but an efficient preconditioner can be constructed from the corresponding
time periodic optimal control problem. The preconditioner can be efficiently applied parallel-in-time using
the diagonalization technique. In addition, this diagonalization technique combined with a tailored ADMM
algorithm yields a parallel-in-time solution to linear-quadratic optimal control problems with inequality con-
straints on the state and/or control.
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