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Here you will be asked to implement the methods for finding zeros in func-
tions, as gone through in Chapter 10 in the compendium. Documentation for
the functions you should implement can be found on
http://folk.uio.no/oyvindry/matinf1100/python/chap10/zerofinding.html
Put all your functions in a module called zerofinding. When you have com-
pleted this exercise, you can use this module to simplify running of the zero
finding methods for the exercises in Chapter 10. If you need to take a peak look
at solution code for this module, you can look at
http://folk.uio.no/oyvindry/matinf1100/python/chap10/zerofinding.py
The first exercise is about the bisection method. You can find it helpful here to
look at section 4.10.2 in the INF1100 textbook.

1. Write a function

bisection(f, a, b, eps = 10**(-10), N = 60, exactval = None)

which applies the bisection method. The parameter f represents the function,
a and b the end points of the interval [a, b] (see algorithm 10.9 in the com-
pendium).
eps represents a tolerance (so that the function should accept any functon value
less than this as a zero).
N represents a maximum number of iterations. eps and N are optional param-
eters: You can call bisection without these parameters, and if they are not
present the values 10**(-10) and 60 (as given above) are used.
There is also one final optional parameter, exactval. This should represent an
exact solution, i.e. a zero of f. If a value for this is given, the function should at
each iteration write the deviation between this exact solution and the currently
computed value. Otherwise this deviation should not be computed.

2. Write a function

secant(f, x0, x1, eps = 10**(-10), N = 60, exactval = None)

which instead applies the secant method (see algorithm 10.13 in the com-
pendium). The same comments applies to the parameters here as for bisection,
except for that the interval start and end points a and b are replaced with x0
and x1, since the compendium uses these names for the start and end points of
the secants (in the INF1100 textbook, you are asked to implement the secant
method in Exercise A.10).

3. Finally also write a function
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newton(f, df, x0, eps = 10**(-10), N = 60, exactval = None)

which applies Newton’s method (see algorithm 10.18 in the compendium). The
parameters are the same as in exercise 2, except for that the start points x0 and
x1 are replaced with a single start point x0, and that a function for computing
the deriavtive of f, called df, is added as a parameter (in the INF1100 textbook,
Newton’s method appears in section 7.3.2 in connection with classes, and also
in section A.1.10 and exercise A.9).
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