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Abstract- In this paper we introduce a new type of 

method for solving nonlinear equations. Secant method 

is a root finding method or algorithm of secant lines to 

better approximate root of function. The secant method 

is very simple method for solving nonlinear equations of 

the form f(x) =0. It is derivate from Interpolations 

method and gives values only values of f(x) at 

approximation of the root of f(x) =0, hence it calculates 

f(x) ones per iteration. Benefit of this is that this method 

does not require additional evaluations. [6]     

 

INTRODUCTION 

 

The secant method is very simple method for solving 

nonlinear equations of the form f(x) =0. Its is derivate 

from Interpolations method and gives values only 

values of f(x) at approximation of the root of f(x) =0, 

hence it calculates f(x) ones per iteration .Benefit of 

this is that this method does not require additional 

evaluation. [6] 

Derivation:- 

Let’s consider the curve of f(x) as shown in figure. 

We know that f(x) contains a polynomial equation or 

transcendental equation. 

When we approximate f(x) by first degree equation 

(maximum power of x is one in first degree equation) 

then it can be written as  

f(x)=a0x+a  

Here RHS is first degree equation .LHS is the 

polynomial or transcendent        

 ( )                                                 (3.2.1) 

Here RHS is first degree equation .LHS is the 

polynomial or transcendent equation .Thus RHS is 

approximation of   ( ) 

When    ( )                                  

then the root of this first  degree equation is given as, 

                          

  

  
 

The first degree equation is given as, 

  ( )           takes the form of straight line 

        

Here,     ( ) ,        = slope, and  c = intercept 

Consider that curve AB of  ( ) in figure is 

approximated to a chord AB (first degree 

approximation) .then we can  write first degree 

equation at point A for this cord using equation as , 

 (  )           

Note that since both equations represent same chord 

(line AB), a0 and a1 remain same 

Let’s solve equation 3.2.1 and 3.2.4 for a0 and a1, 

subtracting equation 3.2.3 from equation 3.2.4 gives, 

 (  )    (  )                  
    (     ) 

    
 (  )   (  )

     
 

Clearly a obtained above is slope of line AB. i.e. 

Slope 

        
 (  )   (  )

     
 

Consider equation 3.2.4 i.e 

 (  )            

    (  )         

Putting value of a from equation 3.2.5 in above 

equation 

    (  )   
 (  )    (  )

     
                            

   
    (  )      (  )

     
 

Chord AB also passes through x. therefore we can 

write as, 

 (  )           

Observe that this equation is similar to equation 3.2.3 

and equation 3.2.4 .In this equation we have to 

substitute values of slope and intercept obtained 

earlier. 

Putting values of a and a in equation 3.2.8 
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 (  )  
 (  )   (  )

     
    

    (  )     (  )

     
 

Line AB crosses x axis at x, hence f(x) =0 at x2 

therefore equation above becomes, 

 (  )           for chord AB 

    
    (  )       (  )

 (  )   (  )
 

   
    (  )      (  )

 (  )   (  )
 

Let’s rearrange numerator of this equation 

   
[   (  )   (  )]   (  )     (  )

 (  )   (  )
 

Here x1 is substrate and added in numerator 

Thus,  

      
     

 (  )  (  )
 (  ) 

 
This equation gives that root of first degree equation 

defined by equation 3.2.8 ,thus if we approximate 

curve AB of f(x) by straight line ,then point  x2  gives 

the root of f(x) .that is using x0 and x1 , we have 

obtained next approximation to the root of x2 

  On the same lines, using    and     we can obtain 

next approximation to root      .this can be done by 

approximation curve BC by straight line BC .The 

equation of this approximation also remains of the 

same form i.e., [1] 

      
       

 (  )   (    )
 (  ) 

 

FLOWCHART AND ALOGRITHM 

 

We have discussed secant method .now we will 

prepare a computer algorithm and its flow chart .For 

this algorithm, we have following assumptions.[1] 

Assumptions: 

1) The function f(x) is predefined 

2) Correct values of initial; approximation x0 and x1 

are entered in which one of the root of f(x) lies. 

Step 1: Read intervals[x0, x1] in which root of f(x) 

lies and read number of iteration to be performed. 

Step 2: Calculate 

F(x0) = f(x) 

F(x1) = f(x) 

Step 3: Calculate next approximation to root (x2) as 

Step 4: x0       x1 and x1       x2 for next cycle 

Step 5: Repeat step 2 and step 4 until required last 

iteration .or if no of iteration are not given; repeat up 

to given number of specific digit after decimal point. 

Step 6: Approximate value of root is equal tp x2 of 

last iteration. 

Step 7: Display approximate number of root and stop. 

 
 

EXAMPLE: 

Find roots of  ( )       –              correct up 

to three decimal places of point 
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Solution: Let’s take initial approximation as 

                   

Iteration no. 1- 

From equation 3.2.10, we know that, 

        
       

 (  )   (    )
 (  ) 

Here we will take n = 1, 

       

Iteration no. 2- 

With n = 2, equation 3.2.11 becomes, 

      

       
     

        (  )
(        ) 

Iteration no.  4- 

Here take n = 3 in equation 3.1.11, Then we have, 

         

  
          

 
            

(         )  (       )
(         )

          

Iteration no. 4- 

Here Take n = 4 in equation 3.2.11, Becomes, 

            

Iteration no. 5- 

Here Take n = 5 in equation 3.2.11, Becomes, 

            

Iteration no. 6- 

Here Take n = 6 in equation 3.2.11, Becomes, 

            

Iteration no. 7- 

Here Take n = 7 in equation 3.2.11, Becomes, 

            

Iteration no. 8- 

Here Take n = 8 in equation 3.2.11, Becomes, 

            

Let’s stop here. 

Iteration no. 7: 8
th

 approximation to root       

                  

Iteration no. 8:9
Th

 approximation to root  

                

From above equation and x9 we have observed that 

values of x8 and x9 are similar up to 3 digits after 

decimal point. This means this digit will not change 

in future approximation now. Therefore we can 

called 9
th

 iteration as the last approximation to root, 

and then we say that three digits after decimal point 

are correct in root. [5] 

i.e. Root = 2.47346 correct up to 3 decimal places [5] 

CONCLUSION 

 

In this paper we have understood the secant method. 

We have conclude that the secant method is most 

effective method this is sequal to fact it has a 

converging rate close to newton raphon method, but 

requires only a single evolution per iteration. But we 

also conclude the convergence of bisection because 

the rate is to slow and quit difficult to extend use of 

system equation. 
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