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Iteration Method



Iteration Method
To find the root of the equation …….(i)
We need to rewrite the equation in the form of ………..(ii)

is the initial root of 
substituting it for on the right side of equation (ii) we obtain the first 
approximation.

………..(iii)
The successive approximation is given by,

. . . . . . . . . . . .

Condition:
 | <1

Then equation(ii) can be used 
as iteration formula. 



• Iteration method requires one starting value of x.

First write the equation in the form of x=ϕ (x)Step-1:

Find points a and b such that a<b and f(a) f(b)<0.
Step-2:

If f(a) is more closer to 0 than f(b)
then x0=a else x0=b

Step-3:

x1=ϕ (x0)
x2=ϕ (x1)
x3=ϕ (x2)
...
Repeat until |f(Xn)-f(Xn-1)|≈0

Step-4:



Example-1









• Example-2: Find a root of an equation using 
Iteration method. Desired accuracy 0.001.

• Solution:
Let f(x)= 
Here,

So the root lies between 1 and 2.

Taking initial root, x0= 1.5 

210x

5-1-1f(x)

Condition:
 | <1



Case-3:
x3-x-1=0

x3-x=1
x(x2-1)=1
x=1/x2-1

ϕ(x)=1/x2-1

Case-2:
x3-x-1=0

ϕ(x)= 

ϕ’(x)= 
ϕ’(1.5)= 

|ϕ’(1.5)|= 6.75 > 1
It does not satisfy the 
condition.

Case-1:
x3-x-1=0

x=3√(x+1)

ϕ(x)=3√(x+1)
ϕ’(x)= య/మ

|ϕ’(1.5)|= య/మ

=0.08432<1



[Iteration formula]

X1 =ϕ(x0) =ϕ(1.5) =1.35721

x2 =ϕ(x1) =ϕ(1.35721) =1.33086

x3 =ϕ(x2) =ϕ(1.33086) =1.32588
X4= 



Ans: 1.325


