
Problem

Repeat Exercise 2 using Müller’s method.

Reference: Exercise 2

Find approximations to within 10−5 to all the zeros of each of the following polynomials by first

finding the real zeros using Newton’s method and then reducing to polynomials of lower degree to

determine any complex zeros.

a. f (x) = x4 + 5x3 − 9x2 − 85x − 136

b. f (x) = x4 − 2x3 − 12x2 + 16x − 40

c. f (x) = x4 + x3 + 3x2 + 2x + 2

d. f (x) = x5 + 11x4 − 21x3 − 10x2 − 21x − 5

e. f (x) = 16x4 + 88x3 + 159x2 + 76x − 240 f.

f (x) = x4 − 4x2 − 3x + 5

g. f (x) = x4 − 2x3 − 4x2 + 4x + 4

h. f (x) = x3 − 7x2 + 14x − 6

Step-by-step solution

The relevant theory to solve the given problem is provided below.

Muller’s Method: It is similar to that of secant method. But, the secant method uses a line

through two points on the curve to approximate the root. Muller’s method uses a parabola

passing through three points on the curve for the approximation.

Comment

The derivation of Muller’s method begins by considering the quadratic polynomial called the

parabola of the form  that passes through the points

 respectively. The constants  are

obtained by applying the following conditions.

Comment

By solving the equations the following situation arises

To determine the next approximation  the quadratic formula

is applied

Comment

Once the approximation  is found, the procedure is reinitialized by using

 to determine the next approximation  and the method is continued until a

satisfactory approximation is obtained.

At each step, Muller’s method involves the radical , so the method yields

approximate complex roots when 

Comment

a. Find the approximations to within  to all the zeros of the polynomial

Using Muller’s method by applying Maple

as shown below.

Find the first real zero:
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Continuation of the above
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Continuation of the above
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Result: Thus, the real zero approximation is 
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Find the second real zero:
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Continuation of the above
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Continuation of the above
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Result: Thus, the real zero approximation is 

Find the conjugate complex zeros:
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> 

Comment

Continuation of the above
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Continuation of the above
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Continuation of the above
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Continuation of the above
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Continuation of the above
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Continuation of the above
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Result: Thus, the conjugate complex zeros are given by
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b. Find the approximations to within  to all the zeros of the polynomial

Using Muller’s method by applying Maple

as shown below.

Find the first real zero:

> 

> 

> 

> 

> 

> 

> 

Comment

Continuation of the above
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Result: Thus, the real zero approximation is 
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Find the second real zero:
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Continuation of the above
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Result: Thus, the real zero approximation is 

Comment

Find the conjugate complex zeros:
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Continuation of the above
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Result: Thus, the conjugate complex zeros are given by
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c. Find the approximations to within  to all the zeros of the polynomial

Using Muller’s method by applying Maple

as shown below.

Find the conjugate complex zeros:
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Continuation of the above
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Repeat the above process and terminates at the following step

> 

Result: Thus, the conjugate complex zeros are given by
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Result: Thus, the conjugate complex zeros are given by 
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d. Find the approximations to within  to all the zeros of the polynomial

Using Muller’s method

by applying Maple as shown below.

Find the first real zero:
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Repeat the above process and terminates at the following step
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Result: Thus, the real zero approximation is 

Find the second real zero:
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Repeat the above process and terminates at the following step

> 

Result: Thus, the real zero approximation is 
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Find the third real zero:
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Continuation of the above
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Repeat the above process and terminates at the following step
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Result: Thus, the real zero approximation is 

Find the conjugate complex zeros:

By using Maple technology the conjugate complex zeros are obtained as shown below.
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Result: Thus, the conjugate complex zeros are given by

Comment

e. Find the approximations to within  to all the zeros of the polynomial

Using Muller’s method

by applying Maple as shown below.

Find the first real zero:
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Repeat the above process and terminates at the following step
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Result: Thus, the real zero approximation is 
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Find the second real zero:
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Repeat the above process and terminates at the following step
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Result: Thus, the real zero approximation is 
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Find the conjugate complex zeros:

By using Maple technology the conjugate complex zeros are obtained as shown below.
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Result: Thus, the conjugate complex zeros are given by
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f. Find the approximations to within  to all the zeros of the polynomial

Using Muller’s method

by applying Maple as shown below.

Find the first real zero:
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Repeat the above process and terminates at the following step
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Result: Thus, the real zero approximation is 
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Find the second real zero:
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Repeat the above process and terminates at the following step
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Result: Thus, the real zero approximation is 
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Was this solution helpful?
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Result: Thus, the conjugate complex zeros are given by

g. Find the approximations to within  to all the zeros of the polynomial

Using Muller’s method

by applying Maple as shown below.

Find the first real zero:
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Repeat the above process and terminates at the following step
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Result: Thus, the real zero approximation is 
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Find the second real zero:
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Repeat the above process and terminates at the following step
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Result: Thus, the real zero approximation is 

Comment

Find the third real zero:
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Result: Thus, the real zero approximation is 

Comment

Find the fourth real zero:
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Repeat the above process and terminates at the following step
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Result: Thus, the real zero approximation is 

h. Find the approximations to within  to all the zeros of the polynomial

Using Muller’s method

by applying Maple as shown below.

Find the first real zero:

> 

> 

> 

> 

> 

> 

> 

Result: Thus, the real zero approximation is 
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Find the second real zero:
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Repeat the above process and terminates at the following step
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Result: Thus, the real zero approximation is 
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Find the third real zero:
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Repeat the above process and terminates at the following step
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Result: Thus, the real zero approximation is 
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