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Lemma 7.3.42. Quadrature error estimates for C’-integrands

For every n-point quadrature rule Q,, as in (7.1.2) of order q € IN with weights w;j 2> 0,j=1,...,n
we find that the quadrature error E,(f) for and integrand f € C"([a, b]), r € IN, satisfies
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\/t, merely continuous, derivatives singular in t = 0.

an analytic function, see Rem. 6.1.72,

Numerical quadrature of function 1/(1+(5t )2)

|quadrature error|

Numerical quadrature of function sqrt(t)

—+— Equidistant Newton-Cotes quadrature |{
—+— Chebyshev quadrature
—+— Gauss quadrature |

|quadrature error|
>

—+— Equidistant Newton-Cotes quadrature R 10° k
—+— Chebyshev quadrature )
+— Gauss quadrature

0 2

quadrature error, fi(t) :=

4 6 8 10 12 14 16 18 20° o° ) B
Number of quadrature nodes 10 5

10 10’
—=—on [0, 1]

Number of quadrature nodes

1+(5f) quadrature error, fo(t) := v/t on [0, 1] R

with a constant C > 0 independent of n, f, and [a, b).
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numerical quadrature of function 1/(1+(5t)2)

|[quadrature error|

quadrature error, f>(t) := v/t on [0,1]

numerical quadrature of function sart(t)
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