
Section 4.4 Properties of Logarithms 

(Based on 4.2 & 4.3) 

Repeated Properties 

 )(log xy a= yax =⇔  for all 1,0 ≠> aa . 

 01log =a . 

 1log =aa , because aa =1 . 

 MrM a
r

a loglog ⋅= . 

 rar
a =log . 

 xa xa =log . 

 M>0, N>0 and NMNM aa =⇒= loglog . 

 yxaa yx =⇒= . 

 NMMN aaa logloglog += . 

 NM
N
M

aaa logloglog −= . 
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Change of Base Formula 

If 1,0 ≠> aa , 1,0 ≠> ab  and 0>M , then 
a
M

M
b

b
a log

log
log =  (change from base a 

to base b). Consequently 

 
a
MMa log

loglog = , base 10, i.e. common log 

 
a
MMa ln

lnlog = , base e, i.e. natural log 
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