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10.3 - The Newton-Raphson method.
①f(x) = x
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- bu+7 Un+1

=

Un
a) f(u) = 0 =F(1· 5) = (1

·5)
2
- 6 (1·5)+7 = 0 .25)0

f (1 :6) = (1
:6)
2
- 6(1 ·6)+ 7 = - 0 .

0440

Sign change implies at last one root in interval

5 F(l. 6) = f'(u) = 22-6 = 2 (1 .6) - 6
: -

2.8

2) 1 . 6 -

Fib
= 16-04 = 1 .5851
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n=
L a= 1 b= =6 ( = 7 => X = 3 EE

e) 3-12
= 1 . 585786

,

so part c) answer correct to 3dp

② F(n) = x4- 3x2 + u + 1

a) f (1
.

2) = (12)4- 3(1-2)
2

+(2)+ 1 =0
.4640

f (1 : 3) = (1 · 3)4- 3(1 ·3)
2
+ (1 :3) + 1 = 0 -

086130

Sign change implies at least oneroot in interval

b)Uj = 1 .3
n
=

No

-)F =08- -(1 - 3) + 1 = 188

-

1.3-0086
= 1 .25

③ a) B ,D , F ,H are the points would not be valid as
a first approximation as (B , D , F,H) are the turning

-

point , F'(xi)
= 0.

# f(x)
= 41051 -e-4

a) F (1
.3) = 41s(13) - e-1

3
= 0 . 0136 ... > O

f (1
.

4) = 4105t (1
.4) - e-"4 = - 0 . 110...O

Sign change implies at least orroot in interval



b) f (u) : - Osinucosa + e-n
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Up-
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⑤ F(n) = ein
+-
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F(3 ·4) =

e
0 .27 (3
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4)
+ 0 .75(3 ·

4) - 0 .25(3·4)" = 0
.0874...O

f(3 ·5) =

e
= 0 .25(3· 5) + 0 .75(3 . 5) - 0 . 25 (3 ·5)"= -0 .0206...O

Sign change implies at last one root in interval
b)

g
= 3 .5 =>

Un+ 1
= No- #10) : 3 .

5-5
=
34

f(no)

1) (3
.4805) = 0 .

0008 ... (0(3 · 4815) = -0 .

0002.. O
-

Sign change implies at last oneroot in interval , so
a = 3

.481(3dp)

⑥ f(u)
=-

a) f (1.2) = co2 -(1
: 2)

= 0 .0638...

I
sign change implies at
last oneroot in interval.

F (1 .3) =

co3)-(13)
= - 0 .0105.
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1 +
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= 0 x =
-2



P = -2 ; Gradient
at point Pis zero ,

so using Newton-Raphson

formula would
result in division by

Zero
.

b) 0 (0 ·8) = 0 . 8 - (4/0 .87+ 5 =
-

0
.

450

# 10 . 9) = 0.9 - (4-0 .92)+ 5 = 0 . 961 ... 30

sign change implies at least one root in interval
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- 5 Un+=
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=

-5-
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