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Chapter 1

Find all zeros of function

1.1 a) False position method

1.1.1 Problem

We have to find zeros of the function
flz)=-21+03x —ze™®

In the interval [—5; 10]

using false position method.

1.1.2 Theoretical Introduction

False position method also called regula falsi in fancier circles is similar to
the bisection method, with a difference where the interval we use [a,, b,] is
divided into two subintervals. We have:

e o - The root

e a, - 'left’ interval

e b, - right’ interval

e f(ay,) - Value at left interval

e f(b,) - Value at right interval



We get:

bn_an bn_cn

From which we get:

f(bn)(by, — an) _ anf(bn) = bnflan)
f(bn) — f(an) f(bn) — flan)

Then we choose next interval as in the bisection method so: we calculate
products of function values at a,, and b, and that subinterval is selected for
the next iteration of false position method. This subinterval corresponds to
the negative product value.

Cp = b, —

Properties of false position method

This method is always convergent, simillary to bisection method, since it
will always choose and shorten the interval which contains the root. If the
function is continous and differentiable the method is linearly convergent.
That being said the convergence may become sluggish. It can happen if for
example one of the endpoints of the intervals will remain the same and the
iterating will not shorten the interval to 0. One of the examples of func-
tions that lead to that are barrier functions used in constrained optimization
methods.

Improvement to the method In order to improve the formula and avoid
aforementioned situation we can take smaller value of the function for the
value that does not change. For right end:

an@ - bnf(an)
K3 = flan)

And for left end:

a'nf(bn) - bn f(;n)
f(bn) = 552

This is called modified regula falsi or Illinois algorithm. 1t is superlin-
early convergent, globally convergent and length of intervals we get in each
iterations converges to zero.




1.1.3 Results
1.2 b) the Newton’s method

1.2.1 Problem

We have to find zeros of the function
flz)=—-21+03x —ze™”

In the interval [—5; 10]
using the Newton’s method

1.2.2 Theoretical Introduction
1.2.3 Results



Chapter 2

Find real and complex roots of
the polynomaial

2.1 Problem

We have to Find all real and complex roots of the polynomial

f(z) = agx* + asx® + aa® + a1 + ag

where:
[CL4 as ag aq CL()] = [—2 1241 3]

So our polynomial looks like this:
flz) = —22* +120% + 42° + 12+ 3

Using the Miiller’s method. We have to implement both MM1 and MM?2
versions. We also need to find real roots using the Newton’s method and
compare these results with what we got from MM?2 version of the Miiller’s
method.



2.2 Theoretical Introduction

2.3 Results

2.3.1 Comparison of results between MM1 and MM2

2.3.2 Comparison of results between Newton’s method
and MM2



Chapter 3

Find real and complex roots of

the polynomial using Laguerre’s
method

3.1 Problem

We have to find all (real and complex) roots of the polynomial from previous
exercise:
flz) = —22* +1220% + 42” + 12+ 3

Using the Laguerre’s method. Then we should compare those results with
the MM2 version of the Miiller’s method.

3.2 Theoretical Introduction

3.3 Results

3.3.1 Comparison of results between MM1 and MM2



Chapter 4

Code appendix



Bibliography

[1] Piotr Tatjewski (2014) Numerical Methods, Oficyna Wydawnicza Po-
litechniki Warszawskiej



	Find all zeros of function
	a) False position method
	Problem
	Theoretical Introduction
	Results

	b) the Newton's method
	Problem
	Theoretical Introduction
	Results


	Find real and complex roots of the polynomial
	Problem
	Theoretical Introduction
	Results
	Comparison of results between MM1 and MM2
	Comparison of results between Newton's method and MM2


	Find real and complex roots of the polynomial using Laguerre's method
	Problem
	Theoretical Introduction
	Results
	Comparison of results between MM1 and MM2


	Code appendix

