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Exponential and logarithmic functions
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1 Exponential functions

Definition 1: exponential functions

Given b € R, \ {1}, the function:
f:R—R, f:x—Db*

is called the exponential function with base b.
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* Regarding positivity and monotonicity, we have:

if 0<b<1 then f isdecreasing on R

b*>0, VxeR and

if b>1 then f isincreasing on R

0<b<l1

b>1
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2 Logarithmic functions

Definition 2: logarithmic functions

Given a € R \ {1}, the function:
f:0,+00) =R, f:x—1log,x

is called the logarithmic function with base a.
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* Regarding positivity and monotonicity, we have:

if 0<a<1l log,x>0, Vxe€(0,1), log,x<0, Vx€(l,+o00) and f isdecreasingonRsg

if a>1 log,x<0, Vx€(0,1), log,x>0, Vxe(1,+o0) and f isincreasingon R

Moreover, we have:
log, x=0<x=1, VaeR;y\ {1}

O0<ax<l1

a>1
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3 Change of base

Given any base ¢ € R \ {1}, all exponential and logarithmic functions can be
rewritten in terms of another base d € R.¢ \ {1} as follows:

¢ =d"%8a" = d*1%8a¢ hencewith A=log,c weget c*=d**

log,.x = a hence with A = we get log.x=Alog,x

log, c log, c

The logarithmic function with base e is also written log x or In x, while the one
with base 2 is also written Ig x.




Example 1: graphs of exponential and logarithmic functions

Exponential functions:
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Logarithmic functions:
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