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Note: This handout contains the properties of both exponential and logarithmic functions 

Properties of Exponential Functions:  

Assume that for any positive numbers: say 𝑎 and 𝑏 such that 𝑎 ≠ 1 and 𝑏 ≠ 1, and real numbers: 

say 𝑥 and 𝑦. Then, we have the following list of exponential functions’ properties: 

 𝑎𝑥𝑎𝑦 = 𝑎𝑥+𝑦 

 (𝑎𝑥)𝑦 = 𝑎𝑥𝑦 

 (𝑎𝑏)𝑥 = 𝑎𝑥𝑏𝑥 

 (
𝑎

𝑏
)

𝑥

=
𝑎𝑥

𝑏𝑥 

 
𝑎𝑥

𝑏𝑥 = 𝑎𝑥−𝑦 

 𝑎𝑥 = 𝑎𝑦 ⇔  𝑥 = 𝑦 

 If 𝑥 ≠ 0, then 𝑎𝑥 = 𝑏𝑥 ⇔ 𝑎 = 𝑏 

Properties of Logarithmic Functions:  

Assume that 𝑎, 𝑏, 𝑈, 𝑎𝑛𝑑 𝑉 are positive real numbers, 𝑎 ≠ 1, and 𝑥 and 𝑛 are real numbers. 

Then, we have the following list of logarithmic functions’ properties: 

 log𝑎 1 = 0 

 log𝑎 𝑎 = 1 

 log𝑎 𝑎𝑥 = 𝑥 

 𝑎log𝑎 𝑥 = 𝑥, 𝑥 > 0 

 log𝑎(𝑈𝑉) = log𝑎 𝑈 + log𝑎 𝑉 

 log𝑎 (
𝑈

𝑉
) = log𝑎 𝑈 − log𝑎 𝑉 

 log𝑎 𝑈𝑛 = 𝑛 log𝑎 𝑈 

 log𝑎 𝑈 =  log𝑎 𝑉 ⇔ 𝑈 = 𝑉 

 log𝑎 𝑥 =
log𝑏 𝑥

log𝑏 𝑎
 . This is known as the Change of Base. 

 


