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Conjugate Gradient-Boundary Element Method to
Distributed Optimal Control Problem

LI Bingjie (1), LIU Sanyang(2)

(D)College of Science, Air Force Engineering University;(2)Department of
Mathematics, College of Science, Xidian University

Abstract The numerical solution of distributed optimal control of a linear elliptic problem is
investigated. The system of optimality consisting of state and costate variables (Lagrangian
multiplier)for the optimal control is derived, and in convex condition, uniqueness of optimal
solution is proved. The optimal control problem is translated into a kind of two players game
problem which is a non-cooperative Stackelberg game between control function and state
function.

The Nash equilibrium point for the new system is the solution of the optimal control problem.
The conjugate gradient-boundary element method

for solving the Nash equilibrium point is developed. Finally, the

error estimates for these schemes are obtained. Numerical results

indicate that the approach can save substantial computational work and that the algorithm is
effective.

Key words Distributed optimal control fundamental solution boundary element method Nash
equilibrium point conjugate gradient method.
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