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Here you will be asked to implement the methods for numerical integration,
as gone through in Chapter 12 in the compendium. You can also read section
9.3 in the INF1100 textbook, to learn about a class hierarchy for numerical
integration (the methods below do not rely on classes).

1. Write a function midpointn which takes the function f, and numbers a, b,
and n as input, and applies the midpoint method to compute

∫ b

a
f(t)dt using

n subintervals, and returns the result (see algorithm 12.4 in the compendium.
See also exercise 3.7 in the INF1100 textbook).

2. Write a function trapezoidaln which accepts same parameters as midpointn,
but instead applies the trapezoidal rule to compute

∫ b

a
f(t)dt and returns the

result (see observation 12.9 in the compendium. See also exercise 3.6 in the
INF1100 textbook).

3. Write a function simpsonn which accepts same parameters as midpointn,
but instead applies Simpson’s rule to compute

∫ b

a
f(t)dt and returns the result

(see observation 12.14 in the compendium).

The methods above just compute approximations for a fixed number of
subintervals. In the algorithms in chapter 12 we also double the number of
intervals until a relative error below a certain tolerance is obtained. In the
module integration, which you can find on
http://folk.uio.no/oyvindry/matinf1100/python/chap12/integration.py
we have also implemented methods midpoint, trapezoidal, and simpson,
which does this, and which call the methods from exercise 1 to 3. In their
simplest form these can be called only with the parameters f, a, and b, but the
methods also accept parameters for the tolerance, and the maximum number of
iterations (i.e. the number of times the number of subintervals is doubled). A
complete documentation for the functions can be found on
http://folk.uio.no/oyvindry/matinf1100/python/chap12/integration.html.
In the module integration you can also find implementation of the methods
from exercises 1 to 3, if you need to take a look at them.

4. Use the functions midpoint, trapezoidal, and simpson to find
∫ 1

0
exdx (this

is exercise 12.2.4(a), 12.3.4(a), and 12.4.5(a) in the compendium).
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