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Barycentric Interpolation Collocation Format for Optimal
Control Problem of Convection-Diffusion Equation

HUANG Rong, YAO Mengli, WENG Zhifeng

(School of Mathematical Sciences, Huaqiao University, Quanzhou 362021, China)

Abstract; The barycentric interpolation collocation format for optimal control problem of convection-diffusion
equationis considered. Firstly, the optimality conditions which are composed of the state equation, adjoint e-
quation and optimality equation are derived by Lagrange multiplier method. Secondly, the barycentric interpo-
lation collocation format is used to discretize equations in the directions of x and y in space, and the consistent
error analysis of the collocation format is also given. Finally, numerical experiments verify the effectiveness of
the collocation format. Compared with the classical finite difference format, the barycentric interpolation collo-
cation format has higher accuracy with fewer node numbers.

Keywords: barycentric interpolation collocation format; convection-diffusion equation; optimal control prob-
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Fig.5 Exact solution, numerical solution and errorof barycentric rational collocation format (M=16, N=16)
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Tab. 4 Maximum relative error of barycentric Tab.5 Maximum relative error of barycentric
Lagrange interpolation collocation format (M, N) rational collocation format (M, N)

(M, N) e(v) e(p) e(u) (M, N) e(v) e(p) e(u)
(4,4) 5.9152X107* 3.051 0X107* 3.051 0X10°* (4,4) 5.9152X107*% 3.051 0X107* 3.051 0X10~*
(6,6) 1.206 0X10 " 2.522 4X107° 2.522 4X107° (6,6) 4.2127X107" 1.562 3X10"* 1.562 3X10~*
(8,8) 5.3224X10 7 1.648 5X10 7 1.648 5X10° 7 (8,8) 5.071 6X10 % 1.919 4X10 ¢ 1,919 4X10" ¢

(10,10) 1.821 9X10 7 5.726 8X10 '°5.726 8 X10 " (10,10) 2.222 7X10°% 9,177 6X10° 9.177 6 X10"*
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Fig. 6 Comparison of state function convergence rate (m.,n)
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