
4.57 Properties of Logarithms

@ Equivalut Problem prapeties

a*= b = loga (b) = X

a° = 1

a'= a

log a (1) =0

log. (a) = 1

=a log (a) = 2.

= ? loga(a) =r

& Inverse functor / Function properties
let  f (x)=a* , the f(x) =loga (x)

(fof")(x) = x

f (5(1))= x

loga (X)
: ?

likewise
(f"of(x) = x

loga (a) = x



@ General priesties
n t m

a

? let A''=M = loga (M) =m

loga (NM) = liga (N) + loga (M)

§Nate logaN+M) # loga (N) + loga (M)

? Next
? the log Functions are non-linead

an-m = m ? loga 1=n-m

loga (1) = loga (N) - log (M)

? Next"(a) = ar ? 10g. (a) = mr
log. (Mº) = r log. (M)



change o f  b a s e

log, (M) : .
log b (a)

?  d e r i v a t i o n



@Applications of the properties

To solve logarithic eque me seek to
combine log? terms

Ext Combine into one logarithm

log (7) + log (x) + lag (y)

= log (7-x-g))

EXI 3en (X) -2 ln (x-1) +ln (5)

= 3lu(x) +ln (5) -Zln(x-1)
= In (x) +ha (5) - la (x-1)°
= In (x"-5) - In (x-1)"

= In (5x(7-1)°.



O Expand a single logarithm into sumse
ditferences

ExI log (Vx3y-") ra=a"s

= log ((x'y")')

== log (X?y")

= Elog(x) + log (y'"'?

= 2{3 log (x) +1-4) log (y)

= = log (x) - 2 log (y))



@ Change of Base application

loga (x) = 10g. (X)
???? (?)

ExT use a calculator an evalual

l o g ,  ( 1 8 )
= en (18) I S  I N E S I N E

I n  ( 3 )
=2.89037

1.09861
=12.63093

w a i t
10g, (18)

= log (18)log (3)

=2.63093 the same.

L O G E  S L E E

6


