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Week 5 - Wednesday , 2/13

Moreontheder.ua/-iue:TheMicroscopeEquat#
Recall : if f (x ) is locally linear ( differentiable ) at x=a

,
then

flat -
- Liao FIX .

So if ax is smalt ,
then

If × f
'

(a)
A X

*

ayxfYa)A ( * )

Now Ay = flat Ax ) - fla )
,
so we can rewrite ( * ) :

flat ax ) - fla ) of
'

(a) AX
•

f(a+a×)sfCa)tfYa)A Microscope Equation
( ME )

y=f ( x )Picture :

^ 4

go
Cat flats xD

tangent line : this

¥#i÷..÷i÷÷
← - - - - - -

I

a at AX
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Application to
" linear approximation

:
"

if flat and f Ya )
are easytofind , we can use ME to approximate flat DX )
at "

less easy
"

nearby points x = at I X .

Example#
Approximate TGS

.

Solution .

wek It :
we use this

,
and ME , to approximate Is

.

We Put
fc×g=f× f

'

( × ) = ¥[rx]= # I x' b) = tax
'
'k

= 2¥ .

a- - 64
f (a) = = 8 f

'

(a) = =

297g
= #

A X = I
So

, by ME ,

✓ GT = f ( 65) -

- flat ax ) A fla ) tf '(a) AX
= 8-1 I .

I

16
= 8%6 = 8.0625

.

[ Note :
a calculator gives FS = 8.0622

. . . .
]

Exampled
(a) Write down ME for g Cx)

=ct¥x at x-D .

(b) Estimate ¥2 and 1¥12 .
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Solution .

Tal glx ) a gtx )=j¥ . # [11-1×1]=-1
-

- ( I -1×13
a

-

- O

gla ) = I g' (a) =-2_ = - 2
C Ito ) 3 (1+013

Ax = whatever ( arbitrary )

So by ME ,

gca+*× ) Kayla ) -1 a'Cal DX
gc Ax ) Ig co ) total AX

ci.it#m=t--aI&C* )

(b) By I * ) , y 1- is I -21-0.011=1.02
0.99-2=11+1-0.01112

and

Iota =c¥o⇒a ' 1-210.011=0.98

[ A calculator gives ga= 1.0203 . . . ;g÷a= 098029 . . . .
]

Remark : ME is nothing new ! Saying

flat ax ) 's f (a) + f
' (a) IX

is just saying
new , old Q + Q' Ax

where Q ( x ) = f Cx )
, a is the

" old
"

point , and at ex is the
"

new

"

one !


