
Objective of lecture.

• linear approximation.

•  Newton Method .

Accompanied by Solved problems .

•  Fixed point iteration.

Understand the following points ,Root finding.

• Modified Newton Raphson  Method .



Fixed point iteration , or one point iteration .
Normally, we write a function as  Y=f(x).

But if we want to get an expression for x, what can we do?
We can put x on the left-hand side and re-adjust our equation to 
get an expression.
 f(x)=0 to be rearranged to
 x=g(x)         give a value to x  let us say a we call that x1=a

Rewrite equation as       Xi+1=g(Xi)
If I put i=1 we can write X2=g(X1) then we put x1=a
The value of x2 can thus now  be evaluated
Next step, put the x2 value just obtained, substitute, and get x3 
accordingly.
Repeat the process until the result of x obtained in successive steps is 
the same.



Rearrange the equation to X^3=20-5x   then    X= 3 20 − 5𝑥  =g(x)

X0=2.00                          x1= 3 20 − 5 2  = 3 10 =2.154
X1= 2.154                  x2= 3 20 − 5 2.154  = 3 20 − 10.77 =2.098

Example # 1

Solve Numerically the following equation X^3+5x=20 , give answer 
to three decimal places , start with    X0=2.

X2= 2.098                  x3= 3 20 − 5 ∗ (2.098) = 3 20 − 10.49 =2.119

X3= 2.119                  x4= 3 20 − 5 2.119  = 3 20 − 10.595 
=2.111

Solution



Fixed point iteration , or one point iteration

X4= 2.111    then   x5= = 3 20 − 5 ∗ (2.111) = 
3
20 − 10.555 =2.114

X5= 2.114       then         x6= = 3 20 − 5 2.114  = 
3
20 − 10.57 =2.113

X6= 2.113   then    x7 = 3 20 − 5 2.113  = 
3
20 − 10.565 =2.113

X7= 2.113  then  x8 = 3 20 − 5 2.114  = 
3
20 − 10.565 =2.113

The solution is said to be convergent to 2.113 closer 
to 2.113
Check the equation=(2.113)^3+5*(2.113)                                              
=   Close to 20.00
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