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The definition of logarithms: y = loggx < a’ =x (a>0,a=1)

This means that y = loggx and y = a’ are inverses.

logpx is pronounced “log base b of x”
The Natural Logarithm = In x = logex

In x is pronounced “el en x”. In stands for natural logarithm.

The Common Logarithm: log x = log, x

e=2.718281828459...

Elementary Properties of Logarithms

loggx laws Because log x laws because In x laws because
Ioga1:0 al=1 logl1=0 100=1 In1=0 e0=1
logaa=1 al=3a log10=1 101 =10 Ine=1 el=¢
logga® =x X g loggx are inverses | log 10X=x 10X & log x are inverses | IneX=x  eX & In x are inverses
a%* =x aX&logyxare inverses | 10°9* =x 10X & log x are inverses | e"* =x X & In x are inverses
The Basic Laws of Logarithms
Law because
1. loga(u v) = logau + logav a'a’ =a"*v
u a'
2. log,| — |=logqu — loggv — =aw
v a’
3. log, u* =xlog, u @)"=a"
More rules of Logarithms - in descending order of usefulness!
1.  The Change of Base Formula 5. IOgbC - logyc
log,.c logpa logya
logae = ——— ,forany b,b>0,b # 1 | |
logy,a 6. @ *C=c%?
2 x _ X 7. logyx = Inileoﬂ
- log,a zy Ina loga
3. logp= _ 1 8 log, c’ =%|Oga c=log ,, o/
logpa
4 a* :exlna 8. |091X=—|Ogax

Solving Equations with Logarithms & Exponents

2. a®

= a9 & (x) = g(x)
3. f(xX)?=g(x)* = f(x) = g(x) Ifaisaneven integer # 0, f(x) = -g(x) is also a solution.

1. logaf(x) = logag(x) < f(x) = g(x)
a>0a=1

,a>0,a=1

Log functions and exponential functions are inverses.
So they are reflections of each other across the line y = x.

y = logpX y =b*
asymptote vertical: x = 0| horizontal: y =0
axis intercept| x=1 y=1

I Equation 1. y=lnx
Il Equation 2; y=e"x
Bl Equation 3: y=x




