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(b,0) (c,0) 

(a,f(a)) 

(b,f(b)) 

(a,0) 

y=f(x) 

(2) False-Position method (Regula falsi method): 

Suppose a continuous function f defined on the interval [a,b] is given with 

f(a) and f(b) of opposite sign (i.e. f(a)f(b)<0). To derive a formula for false-

position method, approximate the graph of the function f(x) by a straight line on 

[a,b] connecting (a, f(a)) and (b, f(b)) which intersect x-axis at (c,0) where c is 

more approximate to the exact (actual) root than a and b. 

To obtain a formula for c, we use the slop equality: 

xb

ybf

ab

afbf








 )()()(
 

cb

bf

ab

afbf








 0)()()(

 

                                  
 ))(()))(()(( abbfcbafbf 

 

                                 
 

)()(

))((

afbf

abbf
bc




  

To find another approximation: 

     <0   there is a root between a, c   d=
)()(

))((

afcf

accf
c




  

If  f(a)f(c)    >0   there is a root between c, b   d=
)()(

))((

cfbf

cbbf
b




  

     =0   c is exact root ((Stop)). 

 

 

 

                                                                                Straight line 

 

                                    
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Example (7): 

  Find an approximate root of the equation     ( )      in the interval 

[0,2] by using False position method. 

 

Solution: It is possible to use False position method because f(x) is continuous on 

[0,2] and f(a)=f(0)=-1; f(b)=f(2)=0.81859        f(a)f(b) <0. 

c1= 0997502.1
)1(0.81859

)2(0.81859)(
2

)0()2(

)02)(2(
2

)()(

))((















ff

f

afbf

abbf
b

 

f(c1)=f( 0997502.1 )=-0.0200192 

 

 f(c1)f(a) >0  there is a root between c1 and b     [ c1,b]    

 c2= 1212407.1878759.02
)0997502.1()2(

)0997502.12)(2(
2 






ff

f

 

f(c2)=f( 1212407.1 )=0.0098345 

 

  f(c2)f(c1) <0  there is a root between c1 and c2    [ c1,c2]    

 c3= 1141612.1  

f(c3)=f( 1141612.1 )= 0.0000056  

 

 f(c3)f(c1) <0  there is a root between c1 and c3      [ c1,c3]    

 c4=1.1141571 

f(c4)=f( 1141571.1 )= 0  

Stop iteration with c4=1.1141571 is the root. 
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Algorithm (False-Position method)  

Input: a, b,  ,  , f(x) 

Step(1): If   f(a)f(b) >0 then stop (does not exist root). 

Step(2): Put i=1 compute dx= 
)()(

))((

afbf

abbf




  and  Set c= dxb , and find f(c). 

Step(3): If  f(c)=0 then print c is a root and stop.  

Step(4): else if f(a)f(c) >0 then a=c  and f(a)=f(c) 

Step(5): If   f(a)f(c) <0 then b=c and f(b)=f(c) 

Step(6): Evaluate if  dx  or )(cf  then go to step(2) with  i=i+1. 

Step(7): Print c 

 

Home work: 

  Find an approximate root of f(x)=x ln(x)-1=0 in the interval [1,2] by using 

False-Position method with error 310  . 
 

                                              Properties of the False-Position method خواص الطريقة

  (Bisection)هحه الطخيقة تتقارب اسخع من طخيقة التظصيف  -1

نلاحظ عجم استخجام مقياس التهقف  -2 ii ab   بدبب اذا كانتii ab   تقتخب من الصفخ فان

)(0الطقياس الثاني icf
.
  

 .(Global convergent)مضطهنة الهصهل الى الجحر ولهحا فهي ذات نهع اقتخابي شطهلي  -3

 .  (Linear) سخعة اقتخاب الطخيقة خطي -4
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(b,0) ((a,0) (x1,0) 

y=f(x) 

Secant line 

(x2,0) 

(3) Secant Method: 

 Suppose a continuous function f defined on the interval [a,b] is given, but 

now we do not force the iterates to bracket a root. The graph of the function f is 

approximated by a secant line, we get  

 

xb

ybf

ab

afbf








 )()()(
 

1

0)()()(

xb

bf

ab

afbf









  

                
)()(

)()(

)()(

))((
 1

afbf

abfbaf

afbf

abbf
bx









  

                                                                                                                     

Similarly      
)()(

)()(

1

11
2

bfxf

bfxxbf
x




  

 In general    
)()(

)()(

1

11

1











ii

iiii

i
xfxf

xfxxfx
x ;   i=1, …        

xi+2 is an approximate root if  |xi+2-xi+1|<  for any i. 

 

Example (8): 

  Find an approximate root of the equation           by using Secant 

method and take x0=-2.6 , x1=-2.4 , =5*10
-5

. 

 

Solution: we use the formula 
 )()(

)()(

1

11

1











ii

iiii

i
xfxf

xfxxfx
x ;   i=1,2, …   

      

i=1    

106599.2
2)+)6.2(3-)6.2((2)+)4.2(3-)4.2((

2)+)6.2(3-)6.2)((4.2(2)+)4.2(3-)4.2)((6.2(

)6.2()4.2(

)6.2()4.2()4.2()6.2(

)()(

)()(

33

33

01

0110

2

















ff

ff

xfxf

xfxxfx
x

 

5

12 10*5)4.2(106599.2  xx
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x0= x1=-2.4                and   f(x0)=f(x1) 

x1= x2=-2.106599       and   f(x1)=f(x2) 

i=2    

0226414.2

)4.2()-2.106599(

)4.2()-2.106599(--2.106599)()4.2(

)()(

)()(

12

1221

3













ff

ff

xfxf

xfxxfx
x

 

5

23 10*5)106599.2(0226414.2  xx
 

x1= x2=-2.106599           and   f(x1)=f(x2) 

x2= x3=-2.0226414         and   f(x2)=f(x3) 

 

i=3    0015111.24 x  

5

34 10*5  xx
 

x2= x3=-2.0226414         and   f(x2)=f(x3) 

x3= x4=-2.0015111         and   f(x3)=f(x4) 

i=4    0000225.25 x  

5

45 10*5  xx
 

x3= x4=-2.0015111         and   f(x3)=f(x4) 

x4= x5=-2.0000225         and   f(x4)=f(x5) 

i=5    26 x  

5

56 10*50000225.0  xx
 

Stop iteration with the root  26 x . 

 

Note: 

 The method is not guarantee to converge, but it does so with a greater speed 

than the previous methods when it does converge. 
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Algorithm (Secant method)  

Input: x0, x1,  , f(x) 

Step(1): Set i=1 , compute y0=f(x0) , y1=f(x1) 

Step(2): Evaluate   
01

0110

yy

yxyx
x




    

Step(3): If    1xx  then print x is a root and stop.  

Step(4): else if  set i=i+1   

Step(5): Set  x0= x1  and  y0= y1, x1= x  and  y1= f(x)  then go to step(2)  

 

Home work: 

  Find an approximate root of equation f(x)=x-0.2sin(x)-0.5=0 in the interval 

[0.5,1] by using Secant method with 
2

10 4

 . 

Answer : The root is x7=0.615470301 . 

 

                                                           Properties of the Secant method خواص الطريقة

  (Supper Linear)سخعة الاقتخاب في طخيقة القاطع فهق الخطية  -1

  تحتاج الى حداب قيطة الجالة مخة واحجة لكل تكخار. -2

 .(Locally convergent)نهع الاقتخاب محلي   -3

صيغة الخطأ في طخيقة القاطع هي  -4
)(

)(

2

1

1

i

iii

i
f

fee
e








 



   
i iحيث كل من  تقع في الفتخة  ,  

,  التي تحتهي على الجحر الحقيقي والقيم  1ii xx. 

 

 


