C3 Chapter 4

NUMERICAL METHODS

FINDING ROOTS OF EQUATIONS
Consider the graph of
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The “root” of an equation is a value of x for which y = 0
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There is a root between x = 1 and x = 2
The value of y changes sign as it passes from x = 1 to x = 2
To show the root exists calculate f(1) and f(2)
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The change of sign shows that a root exists between 1 and 2



The only exception to this is when f(x) has a discontinuity in the interval
 
[image: image3.wmf]e

.

g

.

 

f

(

x

)

=

1

x

 

h

a

s

 

a

 

d

i

s

c

o

n

t

i

n

u

i

t

y

 

a

t

 

x

=

0

 

e

.

g

.

 

f

(

x

)

=

1

x

 

h

a

s

 

a

 

d

i

s

c

o

n

t

i

n

u

i

t

y

 

a

t

 

x

=

0

 

 



[image: image4.wmf]A

s

 

x

®

0

+

,

 

 

y

®

+

¥

 

A

s

 

x

®

0

–

,

 

 

y

®

–

¥

 

A

s

 

x

®

0

+

,

 

 

y

®

+

¥

 

A

s

 

x

®

0

–

,

 

 

y

®

–

¥

 

 

Hence y has no defined value for x = 0

Example

On the same axes, sketch the graphs of y = ln x  and   x + y = 4

State the number of roots of the equation  ln x = 4 - x
Show that there is a root in the interval [2.9, 3.0]
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So there is only 1 root of the equation ln x = 4 – x

Rearrange in the form f(x) = 0
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Change of sign indicates the root is in the interval [2.9, 3.0]
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ITERATIVE METHODS
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An approximation to one root of this equation is a little more than 4
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A better approximation to this root may be found by working out the value of the RHS of this equation using x = 4
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This can now be repeated using x = 4.5
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Repeat again using x = 4.555…
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and so on ……

This is a method known as ITERATION
We use the iteration formula
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Set out the working as follows:
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Hence solution = 4.56 to 2dp

To show graphically the effect of this iteration, plot the graphs of y = x and y = g(x)
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Each iteration gets closer to the root

Example
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Hence root = 1.63 to 2 dp

This iteration converges fairly slowly to the root.

Sometimes it might not converge to a root at all!

Ex 4B p 50

Mixed Ex 4C p 51
Root
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If you find an interval in which f(x) changes sign, then the interval must contain a root of the equation f(x) = 0
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