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Moreon/n#

Recall : y
-
-
ex takes an input a to an output e ? Also ,

lnCe ( FLIP )

for all real numbers a , so y -
- IN x ) takes an input e

" to an output a .

Conclusion : thegraph of y .
- In C x ) is the

"

flip
"

of y=e× about the line y
-
- x .

Ya y
-
- In Cx )

←

¥f "

I ) Properties of Ink )
.

These all come from ( FLIP ) and properties of ex
.
For

example , putting b -

- O into C FLIP ) gives Ince 01=0
.
But e. 0=1

, so :

(a) In ( 11=0
.

Some others :

(b) In (e) -
. I .

(c) In ( Yx ) = - In I x ) for x > O
.

(d) In I Xy ) = In ( x ) + Inly ) for x
, y > O .

(e) In ( x ly ) = In ( x ) - In ly ) for X , y
> O

.

(f) In Its ) = s In ( r ) for r > O .
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Solution By properties (d) (e)Cfl , and by ( FLIP )
,

In ( aj°s9n× ) = In la
' 4 - In Cbs

mix )

= In ( a'
° ) + In ( ex 2) - In ( b

SMH ))
= to In Ca) -1×2 - sin I x ) In ( b) .

Now note that
, since y = In ( x ) takes a positive number b to In lb )

,

its flip y=e× about y
-
- x takes In lb I to b .

That is :

eN C FLOPS

for any positive number b
.

Exempted simplify ex
Inc?) th C costxD

Solution . By ( FLOP ) and properties of exponentials ,

ex In (291 t In
( cos (xD

, ex In
1291 elnlcoscxl )

=¢nH9l)X cos ( × ) = 29 Eos C x ) .

It ) The derivative of In Cx ) .

We start with ( FLOP ) I with x in place of b )
:

1h ( x )
e = X .

Differentiate both sides C use the chain rule on the left ) :
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€

Now divide by
elncx !

¥ [ that ]=g .

* " nails ⇐
'

If !
" " "

summary :

q×cwxb= Differentiation,

Exampled Find

(a) ghost I
- Inc xD ] (b)

dg×[
Incl - cos CxD] Ccl

dq×[
Inlet ) )

.

Solution .

%× C cosh - Ink )D= - sink - Ink )) . dq×[
I - lnlxl ]

=
- sun ( I - lnlxD.CO - Yx ] = sinclair .

(b)
dqchnll-coslxbt-f.co#.dq,ctcoslxD=sgYfxosY- a

(c) dq[ Inte 'T ] =

tea . dace
"

]={× .
ex -

- I
.

O( Note : we can also simplify first .

dq
,

[ Ince " ]
da
,

Ex 3=1
.
I

by C FLIP )


