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(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)xf(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 ¢, we use the slop equality:

fb)y-f(a_f)-y_, fl)-f(@) _f(b)-0
b-a b—x b-a b-c

= (f(b)-Tf(a))lb-c)= f(b)b-a)

f(b)(b-a)
f(0) - f(a)

= c=b-

To find another approximation:

<0 there is a root between a, ¢ = d=¢— €~

f(c)-f(a)
If f(a)xf(c)) >0 thereisaroot betweenc, b = d=b—M
f(b)—f(c)
=0 cis exact root ((Stop)).
Straight ine ( (IO

(a,0) (b,0)

y=f(x)

(a,f(a))
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Example (7):

Find an approximate root of the equation xsin(x) —1 = 0 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)xf(b) <O0.

_fO)0-a) _, f@@-0 _, (0.81859)2)
f(b)—f(a) = f(2)—f(0) =~ 0.81859—(-1)

f(c,)=(1.0997502)=-0.0200192

=C1=b =1.0997502

= f(c,)xf(a) >0 = there is a root between c;and b = [ cy,b]

= Cy= 2-— 1(2)(2-1.0997503 _, _ 678750-1.1212407
f(2) - f (1.0997502

f(c,)=f(1.1212407)=0.0098345

= f(c,)xf(c,) <O = there is a root between c; and ¢, = [ €4,Cy]
= C3=1.1141612
f(cs3)=f(1.1141612)= 0.0000056

= f(c3)xf(cy) <0 = there is a root between ¢; and ¢c; = [ C€1,C3]
= ¢4,=1.1141571

f(cs)=F(1.1141579)=0

Stop iteration with ¢,=1.1141571 is the root.
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Algorithm (False-Position method)
Input: a, b, ¢, 5, f(X)
Step(2): If f(a)xf(b) >0 then stop (does not exist root).

f(b)(b—a)
f(b)- f(a)

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

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

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

Step(6): Evaluate if |dx>¢ or |f(c)|> s then go to step(2) with i=i+1.

Step(2): Put i=1 compute dx= and Set c= b-dx, and find f(c).

Step(7): Printc

Home work:

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

False-Position method with error< ¢ =1073.

Properties of the False-Position method Ay hal) Lalgd
(Bisection) casaill dasyla (ya ¢ yud o)l daplall 028 —1
OB srall e i b —a, CulK 1Y Cuw [ —af<e Al Gabia aladiul pae Jaad -2
1F()]#0 28 (ebsadd
-(Global convergent) Jsed 58 g5 b g 13¢5 ,3al) ) Jguagl) digaan =3

. (Linear) s dahll () dejw —4
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(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

fb)-f(a)_ fM)-y_, fO)-f(@@)_1({b)-0

b—a b—x b—a b-x y=f0)
Secant line
oy, —p_ fO)0-2) _af(b)-bf(@)
f(b)-f(a) f()-"f(a)
* 1
/42,0) (0 @)  (0)
Similarly ~ x, =2 =X (b)
f(x,) - f(b)
In general  x,, = S C)ZXT0) g

FO) = f(xiq)

Xis2 1S @n approximate root if |Xi.-Xi+1|< € for any i.

Example (8):

Find an approximate root of the equation x3 — 3x + 2 = 0 by using Secant
method and take x,=-2.6 , X;=-2.4 , £=5*10".

Solution: we use the formula x,,, = X”ff((xi))_fxéf (X)”) ; i=1,2, ..
Xi)— X4

o X f )% f(X) _ (-2.6)f(-2.4) - (-24) f (-2.6)
2R - f(x,) f(—2.4) - f (-2.6)
_ (-2.6)((-2.4)° -3(-2.4) +2) - (-2.4)((-2.6)° - 3(-2.6) +2) _ > 106599
((2.4)% -3(-2.4) + 2) — ((-2.6)° - 3(—2.6) + 2) '

X, =X | =|-2.106599— (-2.4)| > £ =5*10"°
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Xo= X1=-2.4 and f(xo)=f(xy)
X1= X,=-2.106599 and f(X]_):f(Xz)

o % f06) =% () _ (-24)f(-2.106599) (-2.106599 f (-2.4)
i=2= 7 f(x,)-f(x) f(-2.106599 — f (-2.4)
=-2.0226414

X3 = X,| = |- 2.0226414— (-2.106599)| > &£ =5*10°°

X1= X,=-2.106599 and f(X]_):f(Xz)
Xo= X3=-2.0226414 and  f(xz)=f(x3)

I=3= x,=-20015111

X, —X;| > & =5*10"°

Xo= X3=-2.0226414 and f(Xx,)=f(x3)
X3= X4=-2.0015111 and  f(x3)=f(x4)
i=4 = x, =-2.0000225

X5 = X,|>&=5%10"°

X3= X4=-2.0015111 and  f(x3)=f(x4)
X4= X5=-2.0000225 and f(x4)=f(xs)
I=5= x,=-2

[Xs — Xs| = 0.0000225< & =5*10°°

Stop iteration with the root x, =-2.

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: Xo, X1, &, f(X)

Step(1): Set i=1, compute yo=Ff(Xo) , y1=Ff(X1)

Step(2): Evaluate x = 202 =%1Yo
y1 - YO

Step(3): If |x—x|<e then print X is a root and stop.
Step(4): else if seti=i+1
Step(5): Set Xo=x; and Yo=Yy, X;=X and y;=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 & = 1%_ :

Answer : The root is x;=0.615470301 .

Properties of the Secant method Ay hal) Lalgd
(Supper Linear) Zuball 3¢ adalal) daiyla & il fEY) ey —1
)S5 U9 saalg 8ye A Aed s I a3 2
-(Locally convergent) s ¥l g5 =3

Sl g G on S e =00 ‘;Eg)) o bl Bk i Ut Baa 4

_Xi’ X1 ?:"wj d‘bj* 2.2 \ J.J?j\ <.sJ° Lf):‘;:’ ‘?_*J\
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