
N
or
w
eg
ia
n
U
ni
ve
rs
ity

of
Sc
ie
nc
e
an
d
Te
ch
no

lo
gy TMA4130 Matematikk 4N

Week 35:
Interpolation and numerical integration

Douglas R. Q. Pacheco
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Composite integration rules
Remember our motivation

Reactor, a = 2 : u(x) =
u0

1 + F (x)
, with F (x) =

Z x

0

ku0
v(x)

dx = ???

F (xi) =
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Example

u(x) =
u0

1 + F (x)
, with F (x) =

Z x

0

ku0
v(x)

dx

Problem data: L = 5, u0 = 1, k = 1, v(x) = ln(x+ 2)

F (xi) =

Z xi

0

1

ln(x+ 2)
dx
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Adaptive integration
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Adaptive integration
Given f , a, b and a user-de�ned tolerance Tol.

1. Calculate I(a, b) and estimate the error E(a, b),
2. if |E(a, b)|  Tol

I Accept the result,
I return I(a, b) + E(a, b) as an approximation to

R b
a f(x) dx.

else
I set c = (a+ b)/2, and repeat the process on each of the subintervals

[a, c] and [c, b], with tolerance Tol/2.
3. Sum up the accepted results from each subinterval.
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Error estimation

Trapezoidal rule: IT �
R b
a f(x) dx = (b�a)3

12 f 00(⇠) if f 2 C2(a, b), ⇠ 2 [a, b]

Simpson’s rule: IS �
R b
a f(x) dx = (b�a)5

2880 f (4)(⇠) if f 2 C4(a, b), ⇠ 2 [a, b]
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Error estimation
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Error estimation
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Error estimation
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