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A PRACTICAL OPERATOR TO FAST APPROACH
FOURIER SERIES SUM

Yu Huidan
(LNM, Institute of Mechanics, Chinese Academy of Sciences, Beijing 100080, China;
Department of Physics, Zhejiang Normal University, Jinhua 321004, China)

Han Zhen
(Computer Department, Northern Jiaotong University, Beijing 100044, China)

Abstract In this paper, we present a practical operator (Successive Averaging Approximating
Operator) to fast approach Fourier series sum. Sum’ming a finite number of items 1 an infinite
Fourier series expanded from a function is a normal but useful computatioral method. Anyway,
when we sum a Fourier series, there always exists a conflict heiween accuracy »nd instability: in
order to reduce the residual error the number of items N in the Fouricr series should be as large
as possible. However, large N will introduce high frequency irigonometric functions which always
make numerical computation uastabie even collapsing. Traditionally Fejer introduced an operator
but still with low convergence rate. Auother approach is Korbkin operator which has a much
better approsimation but is difficult to construct. By using Successive Averaging Approximating
Operator to calculate the famous Saffman-Taylor finger , we reduce the residual errors to a very
low level, making the computation possible and enhancing the calculating speed greatly,which is
much better than using Fejer Operator, and get very good solution. The generality of Successive

Averaging Operator is proved theoretically.
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