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Bisection Method Handout #7

Roots — When you have a function of one variable, f(x), the roots of that function are the
values of x which make f(x) =0

The Bisection Method

Description of Method

Step 1: Choose lower, x;, and upper, Xy, guesses for the root such that the root changes sign
over the interval. This can be checked by ensuring that f(x;)-f(x,) < 0.
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Step2: An estimate of the root, x;, is determined by

Step 3: Make the following evaluations to determine in which subinterval the root lies:
(@) if f(x))-f(x;) <0, the root lies in the lower subinterval. Therefore, set x, = X, and
return to step 2.
(b) if f(x;)-f(x;) > 0, the root lies in the lower subinterval. Therefore, set x; = X, and
return to step 2.
(c) if f(x;)-f(x;) = 0, the root equals x;. Terminate the computation.

http://www.sit.ac.ae/hnd/index.html 1




For comments, corrections, etc...Please contact Ahnaf Abbas: ahnaf@mathyards.com

Sharjah Institute of Technology

Laa o fASRU KT LA
SHARJAH INSTITUTE OF TECHNOLOGY

Example  f(x)=x>-0165x"+3993x10™

Entered function on given interval with upper and lower guesses
D,I}D-ﬂ-
0.0003-

Y 0.00021

EI.I:IEIEI*I'E

0.12

e Function
x|, Lower guess
xU, Upper guess

Choose the bracket

X, =0.00
x, =0.11

Check the interval f(0.0)=3.993x10"*

validity £(0.11)=—2.662x10"*
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Iteration #1

Entered function an given interval with upper and lower

guesses and estimated root
W

0.00034
¥ 0.00021

0.0001 3

002 Y1 o0z o004

-0.0001 4

-0.0002 ]

-0.0003
Function
¥, Lower guess
¥U, Upperguess

— v Ectimated root
X,=0,x,=0.11
_ O+0'11:O.055

m
f(0)=3.993x10~*
f(0.11)=-2.662x10""*

f(0.055)=6.655x10"°
x, =0.055

X, =0.11
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Iteration #2

Entered function on given interval with upper and lower
guesses and estimated root

002 | 002 004 O

Function

|, Lower guess
¥U, Upper guess
#f, Estimated root

X, =0.055,%x, =0.11
_0.055+0.11

m

=0.0825

<, =33.33% (0.055)= 6.655x10°
f(0.11)=-2.662x10"*

£(0.0825)=-1.62216x10""
x, = 0.055, x, = 0.0825
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Iteration #3

Entered function on given interval with upper and lower

guesses and estimated root
Dg[pd—

0.0003
0.0002 -

0.0001

002 | 002 004 OOBJO0B 01 012

-0.0001 y

-0.0002

-0.0003

= Function
¥, Lower guess
xU, Lpper guess
#f, Estirmated root

X, =0.055,%, =0.0825
_ 0.055+0.0825

m

=0.06875

lea|=20%
f(0.055)=6.655x10"
f(0.0825)=-1.62216x10""
f(0.06875)=-5.5632x10""
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Advantages
B Always convergent
B The root bracket gets halved with each iteration -
guaranteed
Disadvantages
B Slow convergence
» |f one of the initial guesses is close to the root, the
convergence is slower
= |f a function f(X) is such that it just touches the x-axis it
will be unable to find the lower and upper guesses.

f(x) A

. f(x)=x

B Function changes sign but root :Ifo(()e(f_nbt exist
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