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INTRODUCTION

DIRECT QUADRATURE METHOD WITH GREGORY RULES

We present three classes of high-order structure-preserving The model is reformulated as an equivalent non-linear implicit Volterra integral equation.
approximation schemes for an integro-differential model de- Consider an integer no > 1. Let {w,,} and {w,}, for u = 0,...,n9 — 1 and v > ng, denote the starting and convolution
scribing photochemical reactions. weights, respectively, of the (ng — 1)-th Gregory quadrature rule [4]. We devise the Direct Quadrature (DQ) integrator
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Figure 2: Test Problem 1 from [5], DQ experimental order of convergence.

Mo +IANand ¢ : At € RT — ¢(At) = At +O(At?) e RT.

Independently of Az, At,AX € RT and for each
j € No, the NSFD sequence {c },enN, is positive,

‘Y The DQ methods are unconditionally positive and high order numerical integrators.

A PREDICTOR-CORRECTOR APPROACH
bounded from above and monotonically decreasing. We build a Predictor-Corrector (PC) method by combining the NSFD approach and the DQ integrator with np = 1 and
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trapezo1c al weights. >3 The PC discretization inherits the advantages of both dlscretlzatlons
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