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The approximation p,, 1 to a root of f(z) = 0 is computed from the approximation p,, using the equation

Pni1 =Pn — _f(p,.)
n+ n f’(Pn)’

provided that f'(pn) # 0.

AN (& iR

Example
Consider the function

f(z) = exp(z) ~ 3  arctan(z)

In [1]: from numpy import linspace, abs = =
from sympy import Symbol, exp, atan, diff, lambdify *Hz-ft[u__uiﬂ
from matplotlib.pyplot import figure, subplot, plot, grid, title
%matplotlib inline

We define the function using sympy and automatically compute its derivative. Then we make functions out of these. W Q l:ﬁ: iﬂ

In [2]: x=Symbol('x")
# Define the function O .
f=exp(x)-3.0/2.0-atan(x) * _t E iﬁ'
# Compute its derivative £ I\ a0 C
df=diff(f,x)
# Make functions
F = lamhdifv(x. f. modules=I"numnv'1)

% 14. Jupyter notebook ¥ 11§ & f& % I eh® > T 4258 F B (Codecell) | f= M p
< % #. (Markdown cell) -

+ x A B v > B C Coe B Cell Toolbar:  None B
figure(figsize=(10,4))
subplot(1,2,1)
plot(X,F(X))
grid('on")
title('Function")
subplot(1,2,2)
plot(X,DF(X))
grid('on")
title('Derivative')

Out[2]: <matplotlib.text.Text at Oxdee5a58>

06 Func'tlon 25 Derivative
04} 204
02 15
00 10
02} os}
-04 00
-0.6 -05 -
-1.0 -05 0.0 05 10 -10 -05 00 05 10
In [3]: M=20 # maximum iterations
X —1035 # initial guess
eps = le-15 # relative tolerance on root
fe=H(x)

®l 15. Python 7 Matplotlib % i ¥ 143R % * 3 % Jupyter notebook * F A
Matlab #g 2 ik Bl #* & o
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