Exponential and logarithmic functions

[Def] The exponential function with the base b is defined by f(x) =b*or y=b*, b>0,b#1,x € R

x+1
Examples: y=2" g(x):32x_5,f(x):(%)

[Def] The inverse function of the exponential function with base b is called logarithmic function with
base b: f(x) =logsx or y=1logx, x>0,b>0,b=1
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Their graphs are reflections about
Domain: (-00,00) the y=x line Domain: (0,)
Range: (0,00) ' Range: (-o0,00)
asymptote: horizontal, y =0 both functions are one-to-one asymptote: vertical, x = 0
special point: (0,1) special point: (1,0)
if b> 1, f(x) is increasing if b> 1, g(x) is increasing
if 0 <b <1, f(x) is decreasing if 0 <b <1, g(x) is decreasing
Changing from logarithmic form to exponential form:
y=log, x isequivalent b’=x
Examples: 2 = log; 9 because 3* =9 a' =k is equivalent to log, k =t
Common logarithms: with the base 10: log;, 100,000 = log 100,000 = 6
Natural logarithms: with base e: log.e’=lne’ =7
Properties of logarithms:
(1) log, b=1 because bl=b (2)log, 1=0 because b0 =1
(3) log, b* = x because bX=DbX (4) b***=x  because log,x=log,x
Common logarithms: f(x) = log1o X = log x
log1=0 log 10 =1 log 10* = x 109 = x

Natural logarithms: f(x) = loge x = In X
In1=0 Ine=1 In e =x e"*=x



