CERT MATH CH 8 GRAPHICALL METHOD JCCSS
Example on Bisection Method
(@ Show that the equation X*+4x—-3 =0 has a root between -4 & -5.
—4 -5 X +4x—-3=0

(b) Using the method of bisection, find the value of root correct to 3 decimal

places.

X +4x-3=0

Solution

(@ Le f(x) = xX+4x-3

f(-4) (-4° +4(-4)-3 =-3
f(-5) (-5 +4(-5) -3 =2
Since f(-4) <0 & f(-5 >0, there must be a root between

-4 & -5

( f(-4) <0 f(-5) >0, -4 -5 )
(b) Using the method of bisection, we have the following table:
( )
Interval ( f(x)
a atb b f@ | fm) | o)
2
-5 -4.5 -4 + - -
-5 -4.75 -4.5 + i+ -
-4.75 -4.625 -4.5 + = -
-4.75 -4.6875 -4.625 + + =
-4.6875 -4.6562 -4.625 + + -
-4.6562 -4.6406 -4.625 + - -
-4.6562 -4.6484 -4.6406 + + g
-4.6484 -4.6445 -4.6406 + - -
-4.6484 -4.6465 -4.6445 + + =
-4.6465 -4.6455 -4.6445 + - -
-4.6465 -4.6460 -4.6455 + + -
-4.6460 -4.6457 -4.6455 + + =
-4.6457 -4.6456 -4.6455 + - -
-4.6457 -4.6457 -4.6456 + = -
-4.6457 -4.6457
Root  =-4.646, correct to 3 decima places( ).
Root =-4.6, correct to 1 decima places( ).
Root =-4.65, correct to 2 decima places( ).
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Alternative Method for (b)

Let x, be the root.

Using

the method of bisection, we have the following table:
Bracketing Interval (B. 1.) | Mid-value Sign of f{x)
-5<x<-4 -4.5 -
-5<x<-45 -4.75 +
-4.75 < X,< -4.5 -4.625 -
-4.75 < X,< -4.625 -4.6875 +
-4.6875 < x,<-4.625 -4.6562 +
-4.6562 < X,< -4.625 -4.6406 -
-4.6562 < X,< -4.6406 -4.6484 +
-4.6484 < x,< -4.6406 -4.6445 -
-4.6484 < x,< -4.6445 -4.6465 +
-4.6465 < X,< -4.6445 -4.6455 -
-4.6465 < x,< -4.6455 -4.6460 +
-4.6460 < X,< -4.6455 -4.6457 +
-4.6457 < x,< -4.6455 -4.6456 -
-4.6457 < X,< -4.6456 -4.6457 -
-4.6457 <x,< -4.6457

X, =-4.646, correct to 3 decima places

Xo=-4.6, correct to 1 decimal places
X =-4.65, correct to 2 decima places
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Supplementary Exercise on Bisection Method

Let f(x)=x-12x+4
(& Cdculate the vaues of f(3) and f(4).
f3 (4

() Hence, use the method of bisection, find the root of XxX*-12x+4 =10, if 3 <x
<4, correct to 2 decima places.

3<x<4 - 12x+4=0
Solution
@ fd = ( y-12( )+4 =
f(4) =
(b) Remark: Since f(3)<0& f(4) >0, theee must be a root between -4 & -5.
f(4) <0 f(4) >0, 3 4

Using the method of bisection, we have the following table:
( )

Interval ( ) f(x)
a me 40 b f@ | fm) | f(o)
2
3 35 4 - +

Root = , correct to 2 decima places( ).



1995 Solution
(i) Let f(h)

i’ —192h + 672

f(0) (0)°-192(0) + 672 =672

f(6) (6)°-192(6) + 672 =-264
Since f(0)>0& f(6) <0, there must be a root between 0 & 6.
( f(0)>0 f(6) <0, 0 6 )

Using the method of bisection, we have the following table:
( )

Interval ( ) f(x)
a me4t0 b t@ | fm | fo)
2
0 3 6 + + -
3 45 6 + - R
3 3.75 45 + + -
3.75 4125 45 + - N
3.75 3.9375 4.125 + - _
3.75 3.84375 3.9375 + - -
h= ,correct to 1 decimal places( ).
1995 Solution
(i) Let f(hy = h* —192h + 672
f0) = (0)°-192(0) +672 =672

f(6) = (6)°-192(6)+672 =-264
Since f(0)>0& f(6) <0, there must be a root between 0 & 6.
( f(0)>0 f(6) <0, 0 6 )
Using the method of bisection, we have the following table:
( )
Interval ( ) f(x)
a NSLAL b i@ | fm | f)
2

0 3 6 + + R

3 4.5 6 + - -

3 3.75 4.5 + + -

3.75 4.125 4.5 + - -

3.75 3.9375 4.125 + - -

3.75 3.84375 3.9375 + - -

h= ,correct to 1 decima places( ).



