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The logarithm with base a of a positive number x is defined as:  

For x > 0 and 0 < a ≠ 1, 
y = loga x if and only if x = ay  

In functional notation: 
f(x) = loga x is called the logarithmic function with base a 

 
Because the logarithm with base e is used so frequently it has been given a special name Natural logarithm and 
abbreviation ln. The function is defined as: 

f(x) = loge x = ln x   x > 0 is the natural logarithmic function. 

By definition, the natural log function has an inverse function which is an exponential function.  
 ln 𝑥 = 𝑦 ↔ 𝑒𝑦 = 𝑥 

Properties of Logarithms 

1.  loga 1 = 0  because a0 = 1  
2.  loga a = 1  because a1 = a  
3.  loga ax = x  Inverse Properties  
4. a log x = x Inverse Properties 

Properties of Natural Logarithms 

All of the properties of logarithms listed above work for Natural Logarithms. There are also some special 
properties that apply only to the Natural Logarithms. 

1.  ln 1 = 0  because e0 = 1  
2.  ln e = 1  because e1 = e  
3.  ln ex = x  Inverse Properties  
4.  e ln x = x Inverse Properties  

 
 
 
 
 
Examples: 
Evaluate the following:  

a) 𝑙𝑜𝑔51 = 
b) 𝑙𝑜𝑔558 = 
c) 𝑙𝑜𝑔55 = 

d) 5𝑙𝑜𝑔512 = 
e) ln 𝑒8 = 

f) ln ( 1
𝑒2) = 

g) ln 5 =  

 

  



18 
 

Solving for x. 
Use the definition of logs to find x 

 
 
 
 
Evaluate 

 
 
 
 

Laws of Logarithms 

 
Examples: Use the laws of logs to rewrite each expression 

a) 𝑙𝑜𝑔2(6𝑥) 

b) 𝑙𝑜𝑔√5 

c) 𝑙𝑜𝑔5(𝑥3𝑦6) 

d) ln (𝑎𝑏
√𝑐3

Use the laws of logs to evaluate each expression 

a) 𝑙𝑜𝑔4(2) + 𝑙𝑜𝑔4(32) 

b) 𝑙𝑜𝑔2(80) + 𝑙𝑜𝑔2(5) 
c) − 1

3
𝑙𝑜𝑔28  

 


