MTMM.00.005 Numerical Methods
Practical lesson 4: Secant method
March 5, 2019

To get a positive result, student has to solve all of the exercises given in practical lessons,
explain the programming code and answer the questions.

The deadline for the second set of exercises is March 12th.
NB! In order to use the nonstandard packages as numpy and matplotlib one could use Com-
mand Prompt and type

H:\nm> "C:\Program Files\Anaconda3\python" <filename>.py

Here H: \nm is the folder for <filename>.py.

Secant method

Consider the equation f(x) = 0. Suppose that approxi-
mations x,,_1 and x, are already computed. To find x,,41
we replace the function y = f(x) by the linear function f(x, ;)

y = f(xn) _f(xﬂfl) (x N xn) +f(xn)

Xn — Xn—1

joining (x,,_1, f(x4—1)) and (xy, f(x,)). The approxima- f(xn)
tion x,1 is the x-intercept of this line, thus

X — Xn — Xp—1
T ) — f(xa

Secant method can be viewed as a Newton method where the derivative f'(x,) is replaced
by the divided difference
f(xn) = f(xn-1)

Xn — Xn—1

)f(xn), n=12,....

f(xnrxn—l)::

which is quite good approximation if x,,_; is close to x,. However, secant method is not a
special case of Newton’s method nor fixed-point iteration method since two previous ap-
proximations x, and x,_; are used to compute x,,11. At the beginning two initial values xg
and xp are needed.

Exercise. Use secant method to find three smallest positive zeros of the function

f(x) = xcos (xfa) :

Terminate iteration process if |f(x,)| < 107°. Print out all computed values of x,, and the
number of iterations needed to obtain the required accuracy.

Draw the graph of f(x), x € [0, b], for some suitable b. Add the secants through the points
(x0, f(x0)), (x1, f(x1)) such that their intercepts with x-axis (points x7) are also marked out.
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