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Fast Collocation Boundary Value Method for Convolution-type Volterra

Integral Equation of the First Kind

LIU Ling, YANG Zhen

(School of Mathematics and Statistics, Guizhou University, Guiyang 550025, China)

Abstract ; This paper is devoted to studying the fast numerical method for convolution-type Volterra integral
equation of the first kind. High order numerical schemes are devised by using special multi-step collocation
methods, which depend on numerical approximations of the solution in the next several steps. Then the original
integral equation is discretized into a system of linear equations, and the coefficient matrix can be decomposed into
a Toeplitz matrix and a sparse matrix. The fast calculation of linear equations is implemented by using fast Fourier
transform in this paper, and the calculation amount is O( NlogN). Numerical examples are provided to demonstrate
the efficiency of the proposed method.

Key words: Volterra integral equation; collocation boundary value method; Toeplitz matrix; fast Fourier

transform.

RIE4HE:H #

5| FZ3Z/Cite this paper:

XNF AL S — 2R Volterra B3 75 RE AP B AE 55 [ ] IR TR R A 224 ( A SRR RR) ,2020,37(4) -
83—88

LIU L, YANG Z. Fast Collocation Boundary Value Method for Convolution-type Volterra Integral Equation of the First Kind[J].
Journal of Chongging Technology and Business University ( Natural Science Edition) ,2020,37(4) :83—88



