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Numerical Solution of Equations - Secant method  

(2 pages; 12/6/20) 

 

(1) Referring to the diagram below, the Secant method formula is: 

  𝑥2 =
𝑥1𝑓(𝑥0)−𝑥0𝑓(𝑥1)

𝑓(𝑥0)−𝑓(𝑥1)
  (where 𝑥0 & 𝑥1 are two initial estimates). 

[This is derived later on.] 

 

 

 

In general, 𝑥𝑛 =  
𝑥𝑛−1𝑓(𝑥𝑛−2)−𝑥𝑛−2𝑓(𝑥𝑛−1)

𝑓(𝑥𝑛−2)−𝑓(𝑥𝑛−1)
    

 

(2) The formula can be derived from the Newton-Raphson 

formula: 

𝑥2 =  𝑥1 −
𝑓(𝑥1)

𝑓′(𝑥1)
   and  𝑓′(𝑥1) ≈

𝑓(𝑥0)−𝑓(𝑥1)

𝑥0−𝑥1
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so that   𝑥2 =  𝑥1 −
𝑓(𝑥1)

(
𝑓(𝑥0)−𝑓(𝑥1)

𝑥0−𝑥1
)

= 𝑥1 −
𝑓(𝑥1)(𝑥0−𝑥1)

𝑓(𝑥0)−𝑓(𝑥1)
  

=
𝑥1𝑓(𝑥0)−𝑥1𝑓(𝑥1)−𝑥0𝑓(𝑥1)+𝑥1𝑓(𝑥1)

𝑓(𝑥0)−𝑓(𝑥1)
  

=
𝑥1𝑓(𝑥0)−𝑥0𝑓(𝑥1)

𝑓(𝑥0)−𝑓(𝑥1)
   

 

(3) The formula can also be derived by linear interpolation: 

Consider the situation where 𝑥2 lies between 𝑥1  and 𝑥0. Then 𝑥2 

is a weighted average of  𝑥1  and 𝑥0: 

𝑥2 = (
𝑓(𝑥0)−𝑓(𝑥2)

𝑓(𝑥0)−𝑓(𝑥1)
) 𝑥1 + (

𝑓(𝑥2)−𝑓(𝑥1)

𝑓(𝑥0)−𝑓(𝑥1)
) 𝑥0  

The formula will be valid for all positions of 𝑥2, and since 

 𝑓(𝑥2) = 0,   𝑥2 =
𝑥1𝑓(𝑥0)−𝑥0𝑓(𝑥1)

𝑓(𝑥0)−𝑓(𝑥1)
 

 

(4) Example: A spreadsheet can be used to find the root of  

 𝑥3 − 𝑥 − 1 = 0, with 𝑥0 = 2  and 𝑥1 = 1.5 
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