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RATE OF CONVERGENCE AND TERMINATION POINT 
 

 
Stopping Condition of Bisection Method 

Let 𝜀 be the specified convergence tolerance, the absolute error bound i.e. |𝜀n| (𝜀n is referred as 

convergence of bisection method). Terminate the iteration when |𝜀n| < 𝜀. 

 



 
Convergence of Bisection Method 

In the bisection method, we consider an interval [a, b]. Taking x0 as the midpoint between a = x1 

and b = x2. Now depending on the sign of f(x1), f(x0), f(x2), x1 or x2 are chosen to set interval with 

x0, so that new interval contains the root.  

In either case, the interval with root is reduced by a factor of 2. This procedure is repeated for new 

intervals. 

If the procedure is repeated n times, interval containing roots reduced to 

𝑥2 − 𝑥1

2𝑛
=

∆𝑥
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Rate of Convergence of False Position Method (or Regula Falsi Method) 

In false position method, the sequence of approximation is {x1, x2, ... xn}that converges at x. Let 

en: error is given as xn – x. The sequence converges if |en| → 0 as n → ∞. The order of convergence 

is determined by asymptotic relationship |en| and |en – 1|. Now, if we consider a function f(x) = 0 

in the interval (x0, x1) containing the root, then in false position method, one of the given two points 

x0 or x1 is always fixed and other varies. If x0 point is fixed, the function is approximated by a 

straight line passing through (x0, f(x0)) and (xn, f(xn)), where n = 1, 2, ... 

 

 

 

For Computing the Error of Regula Falsi Method 



 

 



      

      

      
Stopping Condition of False Position Method 
We would terminate the iteration as soon as the value of |en| falls below specified tolerance e. For 

further illustration, Let us consider, 

 
 



 
 

Rate of Convergence for Secant Method 

 

 
Let us consider 𝜉 be the simple root of f(x) = 0 that is f(𝜉) = 0 Taking 𝑥n = 𝜉 + 𝜀n in secant 

formula. We know secant formula 

                                    𝑥𝑛+1 = 𝑥𝑛 −
(𝑥𝑛−𝑥𝑛−1)𝑓(𝑥𝑛)

𝑓(𝑥𝑛)−𝑓(𝑥𝑛−1)
 ; 𝑛 ≥ 1  ;                                      …(1) 

From (1), we get 

 



 

 

 

 

 



Rate of Convergence for Newton Raphson Method 

 
Since x = 𝜉is the root of the function f(x) = 0  f(𝜉) = 0 so then Taylor’s expansion gives 

 

 

                                                  
Hence, the Newton Raphson process has a second order convergence. 


