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Roots of a Nonlinear Equation

Topic: Newton-Raphson Method

Major: Mechanical Engineering
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Newton-Raphson Method
 

 f(x) 

 f(xi) 

 f(xi-1) 

xi+2 xi+1 xi  X 
  θ 

  
( )[ ]ii xfx ,



http://numericalmethods.eng.usf.edu3

Derivation
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Algorithm for Newton-
Raphson Method
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Step 1

Evaluate f′(x) symbolically
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Step 2
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Calculate the next estimate of the root

Find the absolute relative approximate error
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Step 3
Find if the absolute relative approximate error  is 
greater than the pre-specified relative error 
tolerance.  

If so, go back to step 2, else stop the algorithm.

Also check if the number of iterations has exceeded 
the maximum number of iterations.
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Example
A trunnion has to be cooled before it is 
shrink fit into a steel hub 
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Problem
The equation that gives the temperature ‘T’ to which it 

has to be cooled to obtain the desired contraction is 
given by: 

Use the Newton-Raphson 
method of finding roots of 
equations to find the 
temperature to which the 
trunnion should be cooled 
down to.  Conduct three 
iterations.

0x1088318.010x 74363.010x 38292.0x1050598.0)f( -2-42-73-10 =+++−=  T T TT
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Graph of function f(x)Graph of function f(x)
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Iteration #1
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Iteration #2
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Iteration #2
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Iteration #3
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Iteration #3
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Advantages

Converges fast, if it converges
Requires only one guess
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Drawbacks
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Drawbacks (continued)

-1.00E-05

-7.50E-06

-5.00E-06

-2.50E-06

0.00E+00

2.50E-06

5.00E-06

7.50E-06

1.00E-05

-0.03 -0.02 -0.01 0 0.01 0.02 0.03 0.04

x

f(x)

0.02

Division by zero

( ) 010x4.203.0 623 =+−= −xxxf



http://numericalmethods.eng.usf.edu20

Drawbacks (continued)
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Drawbacks (continued)
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