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Section 7.6: Adaptive Quadrature

General construction of composite quadrature rules

Idea: ® Partition integration domain [a, b| by a mesh/grid (— Section 6.6)
M={a=x<x1<...<xpy =0}

® Apply quadrature formulas from Section 7.3, Section 7.4 locally
on mesh intervals [; := [xj_l,xj],j =1,..., m, and sum up.
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> composite quadrature rule
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Adaptation loop for numerical quadrature

>{1) ESTIMATE: based on available information compute an approximation for the quadrature error
on every me :
(2) CHECK TERMINATION: if total error sufficient small — STOP
(3) MARK: single out mesh-intervals with the largest or above average error contributions.
(4) REFINE: add node(s) inside the marked mesh intervals. GOTO (1)

Idea: local error estimation by ¢ aring local results of two quadrature formu-
las Qq, Q> of different order local error estimates
heuristics: error(Q;) < error(Qy) = error(Qq) ~ Q2(f) — Q1 (f) -
Here: Q1 =trapezoidal rule (order < Q> = Simpson rule (order 4)
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Simpson rule on M = intermediate approximation I ~ [~ f(t)dt ,C({,/] — 6)(/7 / 6 <l (QZT —é)) o7 C&/ / J
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®  (Local mesh refinement)
new mesh: M= MU {p:= %(xk_l +x¢): ke S} (7.6.0.14)
X
Then continue with step ® and mesh M «— M*. ? quadrature level
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