ARE Innovative Approach in Mathematical Education for Maritime Students
a+h/Cl

2019-1-HR01-KA203-061000

6.3. Logarithmic differentiation

The function having the form Y = [ (X)]g(x), f(x)> 0 has to be turned into a logarithm before
derivation, i.e.

Iny =g(x)-In f(x). We can now derivate it:

(Iny) = g’(x)-In f(x)+ g(x)-[In £(x)] " that is:

Y= g’(x)-ln f(X)+ g(x)‘%x)‘ f'(X) so we get:
f

Note: The same formula is achieved by using the identity [f (X)]g(x) = eg(x)'m(x), f(x)>0.
Namely, through the process of derivation, we get:

y = {[F 0™ =20 [go0-n 1], s0 we have:

e Vs o o (- 1(x)
y =T V= [f ()] “-[g (3)-n f<x>+ng}.

Example 1

Find the derivatives of the following functions the derivative:

@) f(x)=(cosx)™™; (2) f(x)=(2+lj3x.

X
Solution:

(1.) From f(X) = (COS X)SinX by using logarithms, we get:
In f(x)=sinx-In(cosx), pa je

m ?x) £/(x)=(sin x) -In(cos x)+ sin x-% (cosx), odnosno:
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f'(x)=(cos x)*™ - [cos xIn(cos x)—tgx - sin x] .

1

(2.) From f(x):(2+—j = In f(x)=3x|n(2+1];

X X

%. f’(x)=3|n(2+§j+3x-$-(—x—lzj

X

£/(x) =[2+%)3X [3In(2+%)— 2X3+J .

Note: The use of logarithms can considerably facilitate the derivation of some rational
functions, which can be observed in the following examples.

Example 2

Find the derivatives of the following functions:

1) 1(0=x-3-2; (2) g(x)—v(mjf_j(m)g.

Solution:

2

(1.) Through the logarithm f(X) =X-3 we get:

x% +1

In f(x)=In x+§|n X —%In(x2 +1). So that now:

2t
3 Axiel) M

F1(x)=x-3 x?2 1+i_ 2X . x?2 ‘3x2+5‘
Vx®+1 x 3x 3(x*+1)| Vx2+1 3(x+1)

! 'x-1+
W'f()‘x
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, Vx-1
(2.) Through the logarithm g(x) = 3\/ 2)2 ( 3)3 we get:
X+2)" /(X +

In g(x)=%|n(x —1)—§In(x + 2)—gln(x +3), so that:

L=t 2 3
g9(x) J 2(x— 1) 3(x+2) 2(x+3)
Jx-1 1 2 3

) o ey 26D 3602 29
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