
3.8 Numerical Analysis (so far)

To appox a derivative numrically we siply
corpute the secant live of two neighboring points

m=? f(x)

let sanf is very
cifticult to evaluate

zoomin

we can still get a numerical approximation

f'(a) a flath) - f(a-h)
(ath) - (ach)

AXE

2h f'(a) a f(ath) - f(ah)

Test:analytically

x = a t h
X = A

X = a - h

use h= 0.05,

Let f(X) = cos (x). approx f(x)@x=0.4

f'(0.4) * COS (0.470.05) -cos (0.4-0.05)
2(0.05)

f ' (0 .4 )  =C83(0.45) -cus (0.35) = - 0.3892
0.1

f (x) =-sin (x) =-sin (04)=-0.38944
0.4



o Frequently we desine to know at what x value
fIx) equal to a desired value, F

f(x)
F

X=?

? we can recast the problemas a new functi

9  ( x )  =  f I x -F
We how ask when is g(x) =0. I.E. Find th

zero of g(x)
9(x)

x = ?
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Newon's method
initial gress@ the crossing value (root)

X, = initial gress yeilds Li,

4 , X2= tangent zero
tom Li, une

X3 = tangent zero of
L2

Algorithm:

1. compute tangent live at Xi

2. Find x-int. of the tangent like Xin

3. Use that intrent to seed the
next tangent line of f(x) -

do while

? tangent line

1-f(x) = f '  (x) (x-x,)

X-int: 7=0
0 -  f (x)  = f(x)  (x=-X,)

50 f (Xi)
X ,  =  X , -

f (x , )

next iterative point



(4)
o r

X i t  =  X i  -

?How graph

f (xi)

f ' ( x ; )

guess seed: x,

X i t l
f (x ; )

= X ; -
f ' (a ; )

Y
Xin Yifacey

Xi t i

N

? X :

S T O P

m a t h :

?  I s s u e s :

n o r m a l
c a s e

XS
X

C,m/ ,  x i = r r= root it g(x).
problem case

locked
in a loop

Here you get

locked in a closed

loop.converges to



? asyplotes
problem case

Nant .

wanderig

may not convege..

F i n d the paloe
Y =X

or converges torootrong

of x that satisfies Sain x=y

s I n x

Find "r"

? Hunt-n- peck methoI make LHS = KHS
3 sin (x) = X l e t  x=2

?  3  s i n  ( 2 )  =  2
2 . 7 2 7 9  = NO

1.1 2.2
2.0000

? 3  s i n  ( 2 : 3 )  =  2 . 3 0
2.1 2.2

2.23111. 2 . 3 0  m o ,  b u t  c l o s e r 2-

? 3 sin (2. = 2.

2 . 2 7 2 2 5

2.29219

C1.2720

2.2725

2275

2.25,

2 . 3

further away

?  3  s i n  ( 2 . .
2 . 3 3

2. Labor ious. .
but ok as a last resort



? Newton's methed :

let . f(X) = 3514 (x)-x

x==  x ,  -  f  (X )
f'(x,)

o f'(x) =3655(X)-1

X2= X, - 35in (x.) -x,
3 cos (x,) -1

6

.? pick seed X,=2.0

x 2 =  2 . 0 -
3 5 1 4  ( 2 . 0 )  - 2 . 0

3  c o s  ( 2 . 0 )  - 1

x 2 = 2 . 3 2 3 7 3 2 0 6 1

? X 3
2 . 3 2 3 7 3 2

3sin (+323732)-2323732

3cos  (2323732 ) -1

x 3 = 2 . 3 2 3 7 3 2 -

X 3=2.279595
X 4  = 2 . 2 7 9 5 9 5 -

det.

3sin (+279595)-2279595)

3cos (22795451-1

x 4 =  2 - 2 7 9 9 9 5 - 0 . 0 0 0 7 3 2

x4 =2.278863

X5 =2 .278863
3 sin (2:+78863)-2278863

3 cos (2278863)  -1
=2 .2788633


