
Last time we looked at chain rite

E8 lncsincx)) f-Cu)=L
Cu)

ucx) = sin e)

fcucxs) = ftucxD.ci e) §eex=ex
Logarithmic differentiation

f.
functionsfx .

Derivative of hogecx) (
lncx))

we want to compete lncx) . Let y= lncx)
-

e on both sides
Take exponential on both

sides :

EY = elogecx
)

⇒ EYGD = sc



Continued
Now we take ¥ both sides :

¥ e*⇒ = x = 1

-
↳
¥ fcycxs) ( feud

=eY )
so
,
we can use chain rule :
✓

⇒ ¥ fly> . y
'

= 1

⇒ EY . y 'c⇒=1 ⇒ y↳=¥z = ¥
As expected !



⇐ what is hgacx) , a > 1 ? Letax ?
Wait dogacx) interns of lncx) =y

( ax and logic are
Let y

= dogaced .

inverse functions )
ab = abooga Gc)⇒

⇒ as = x

⇒ en ca") = encx)

⇒ y en (a)
= In Coe) . ⇒ y = 1- .

lncx) .

In(a)

So
, y

'

c) = hogacx) = 1-
Incas

'
had = 1-

xlnca)



E- What is ¥
,

ax
, where aso is a constant?

Let y
= ax

Take log of both
sides .

⇒ togecy> = bgeca⇒
=
xlogeca)

_↳constati
one approach : take ¥

,

on both sides✓

anther approach : take exponent on both sides✓

y = g.loge# xlnca)

d§z= ex
- lose

. ddzfx.hge.ca)) __ bge.ca
) -e

lnlxl =? eax = a edX (prove this!)



¥ Compute ¥ en txt .

Gs_e_1 : Assume x so
:

lnlxl = ¥ilnC =) = ¥ for suo , bd=-x

for a>0, lxl = x

¥→- : Assume se < 0 :

¥am=¥a
so
,

lnbd = II
for a -1-0 .



Logarithmic differentiation

Differentiation technique that involves taking loge of

both sides and differentiating .

a- Used when the fenction is a product of functions
.

age y =
TE extCsi-D⑨

°

we could use product rule to differentiate
this .

So
,
take absolute wake first :

b) = like/ I éx4
142-1391

⇒ enlist = InKivu text 142-1391)
= ln 1×1-21 1- en et -1 In 1×2-119
= Ibn 1×1-1 of -1 9 lnloe? 1-1 .



Take ¥ both sides :

entyl-1-zln-zt-i.sc?-9I--f .

⇒

⑤ ykx) = 1-2×+2×-1,,÷,
-
2x

--

chain rule

⇒ a.d-io-cvxeioe-iid.CI:* -1,17¥



Another use of logarithmic differentiation is when

E-( vasiabavae.be) lncxx)
sc

Find Lenox)) * x lncx}
"

←
power rule

does not apply Case)

£Éy : take logarithm on both sides :

y - Cn Gc) )
"

⇒ enos)=④#P) (s-cgz-zena.fr
-

Take derivative wrt x on both sides .

⇒ ftp.ykx-dgefz-lncencx)))
⇒ l-y.yicx-1.lnclncxD-xdd.cn Clncx)))



§ . ykx) = I. lnclncx)) +

xddx-ctnclncxDJE-i.in:ucx) = ln#-
§ . y
'(a) = InCentre)) + x.ffucxD.ie'cx)

11 " + * ÷
,

- ¥

§ . ylcx) = lnllntx)) +¥,y=I y 7.(ententes) +⇒
Cncxs)
"




