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Newton-Rhapson

 The Newton-Raphson Method is an algorithm that can be used to approximate the root of a 
function. The estimate of the root of function 𝑓 at iteration 𝑗 +  1 can be estimated from the result 
at step 𝑗 as
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𝑥௝ାଵ = 𝑥௝ −
𝑓(𝑥௝)

𝑑𝑓
𝑑𝑥

(𝑥௝)

This equation can be rewritten to use CTSE as

𝑥௝ାଵ = 𝑥௝ −
𝑅𝑒 𝑓 𝑥௝ + 𝑖ℎ

1
ℎ

𝐼𝑚 𝑓 𝑥௝ + 𝑖ℎ

Hence, one complex-variable evaluation of 𝑓 𝑥௝ + 𝑖ℎ can be used to estimate 𝑓(𝑥௝)

and 
ௗ௙

ௗ௫
(𝑥௝).



Newton-Rhapson

 Example1: 𝑓 𝑥 = cos 𝑎𝑥 − 𝑥/𝑎. Find the root 𝑓 𝑥 = 0 using Newton-Rhapson.
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Relative errorx valueIteration no.

0.20

1.51 ∗ 10ିଵ0.8507771224311161

3.31 ∗ 10ିଷ0.741530193469262 2

1.78 ∗ 10ି଺0.7390864498772123

5.18 ∗ 10ିଵଷ0.7390851332155434

00.7390851332151615

Results for 𝑎 = 1. Starting value 𝑥 = 0.2. Assuming ℎ = 10ିଵ଴.

𝑥௝ାଵ = 𝑥௝ −
ோ௘ ୡ୭ୱ ௔(௫ೕାఢ) ି(௫ೕାఢ)/௔
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