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NUMERICAL ANALYSIS
TO APPROXIMATE
NONLINEAR
EQUATIONS



NUMERICAL ANALYSIS TO
APPROXIMATE NONLINEAR
EQUATIONS

BISECTION METHOD:-
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DEFINITION

The bisection method in mathematics is

a root finding method which repeatedly bisects
an interval and then selects a subinterval in
which a root must lie for further processing.




ALGORITHM

Step 1: Choose two approximations A and B
(B>A) such that

f(A)*f(B)<o

Step 2: Evaluate the midpoint C of [A,B] given
by

C=(A+B)/2

» Step 3: If {(C)*f(B)<0 thenrename B & Cas A &
B. If not rename of C as B . Then apply the
formula of Step 2.

« Step 4:Stop evolution when the different of two
successive values of C obtained from Step 2 is
numerically less than E, the prescribed accuracy .




NOTE

If f{a) and f(b) have the same
sign, the function mMmay have an
even number of real zeros or
Nno real zeros in the interval

[, b].

Bisection method canmn not be
used in these cases.
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f() = ¢ = 3

£(15) = e -3(15) =-0.01831|<0
£(16) = 14~ 3(16) =0.15303 [>0
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a=15adb=16.
X,= a+b/2= (1.5+1.6)/2=[ 155
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ind one root of e* ~ 3x = 0 correct to two decimal places using the method of Bisection.

f(x) =€ - 3x
f(1.5) = '’ - 3(1.5) =-0.01831
f(1.6) = e'%-3(1.6) =0.15303

a root lies 1n the mterval (1.5, 1.6)

a=1.5and b=1.6.

=0.01

1.8 [ 1.525 [1.5125 | 0.00056

- -

kS 1.5125 | 1.50625 | —0.00896

n a b x" ﬁx'l)
1(1.5 1.6 1.55 0.06147
Z2:1 1S 1.55 1.525 0.02014
3

2




In order to compute the number of iteration we
use the following equation :-

S log(b—a)-log(¢)
) log(2)

1




Example

At yual) Adladdl a1 g ol i) 5 8 Y glaall dae djaal (i) Wlle 3

And the interval[1.5,1.6] ¢=0.01

. log(b—a)—log(e)
) log(2)

mn

n 2 (-1)-(-2)/0.30103

nZz
1/0.30103=3.32192809
=4



H.W

Write two iteration to find the root of the

equation
- S ¢=0.0001

B-x-11=0

And the intervall[2,3]




