
lectured
•

A-pp-wngwdsidd-fcxi-f.lxl-fkl-f.IN
:

fi -_ fix:) - - -

÷ :÷÷÷÷÷i.⇒÷""÷i÷→.✗ i

Problems Approximate
• f'

"

( x ) = d¥✗i= ( ✗ , = f-
" 1×1

DX ' f-
"

(✗i) and f
'

/ ✗ it , )

using• f-
' " '
(✗ I = d¥? (X) ( ✗i. fix :D , (✗in,fl✗i -111)

sw-wiIfd4É¥¥Ef-TN =

☒
Cd = Iim

h→o
✗+ n

forward Éh→ backwarddifference =
lim

h→o

difference

Taking out
" lim "

h→o

f. ( ✗i )==
f- ( ✗in ) - fix ;)

✗i ,
h= ✗it , - a.

t
.

faith / = f-Hit, )

f.Him = t"÷¥



Apply Taylor 's series to

( it understand error due to forward/backward

difference approximation

Iii ) develop more accurate approximations

f-Hit . ) = flxi ) + fi :) (✗it, - ✗ i ) 1-NÉE /
2

+ t"i-
"
+

is
"

|_-
(fiM_ h = ✗it ,

- ✗ i

-

> f- Hi-1.1 = fl ✗it -1 f.Kith -1 it hat HB

y+fha
a) flxitil = fail + ☐ ( h )

(2) flxi-iil-flxil-f.li:) h 1- 0 ( ti )

(s ) flxitil = fix :) 1- filxilh -1 f1h2 + ☐ ( LP )
2 :

(4) faint = fail + faith -1 fÉh2+t his -1 01h
")



A = ( a , -1 aah 1- Agh't . .
. ) ( b , -1 bz C- 1- bgE$t - - )

µ
= 9 , it Az b, h 1- Aibz C- + Azb, Eh + . . .

'' A = a , bit OCEH)a.a,,,a..,ma,,,,,,,,
'

-

Eq " fl o ly 01hm ) = 0 ( h
"" )

faint = fix:) -1 01h1
←

" "" " ""
01h / = f-

•

Hi'htfj!h2 ☐ f- 11 OCH = Och
"

)
+t it . . .

• if ✗ is some find number

then ✗ 01h
" / = 01h

"

)
f-Och )= f'1*1-1 1h

f- r - -

= 01h01 = 011 )

401hL. f.Kills't in

4- - - .

= 01h4



Eq " /21 f-Hi-1,1 = f-Kilt f-
•with + Off)

⇒ f-
"
lxi ) = tI

"
- In 01h21

.t="
fT✗i1~~f t.

error if
I appronimale

f'Hit by f"¥✗i)
Eq (3)

f- ( ✗in ) = fail -1 f' lxilh -1 f; hi + 01h' )

⇒ f'exit.
'
- f'zh2 - In 01h3)

a fail = f'✗i"h- - t" he + 01h4

Now consider three data points

(Xi
, flxil ) , ( ✗it, , f-1%+11 ) , (✗i -12, flxi-12 ) )

I
assume ✗it, - ✗ i = ✗i-12 - ✗it , = h

f "f✗:) = tki-kl-gf.at/i-i1+f1xi)-




