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• xy means “x multiplied y many times”; x is called the base and y the exponent 

(power). For example,  𝟒𝟑 = (𝟒)^𝟑 = 𝟒 ∙ 𝟒 ∙ 𝟒 = 𝟔𝟒
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• Product of  terms with the same base has 𝟕𝐚 
 𝟕𝐛 = 𝟕𝐚+𝐛 , similarly

𝟓𝒂

𝟓𝒃 = 𝟓𝒂−𝒃 ,

     …  power has 𝟕𝐚 ∙ 𝟓𝐚 = 𝟕 ∙ 𝟓 𝐚 = 𝟑𝟓𝐚
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𝟓𝒃 = 𝟓𝒂−𝒃 ,

     …  power has 𝟕𝐚 ∙ 𝟓𝐚 = 𝟕 ∙ 𝟓 𝐚 = 𝟑𝟓𝐚

• Power of  a base is taken to another power: you multiply the powers: (𝟑𝒂)𝒃 = 𝟑𝒂∙𝒃

• 𝟏𝒂 = 𝟏 for any a real number a, 𝟎𝒂 = 𝟎 except when 𝒂 = 𝟎, which is undefined. 

• In general, 𝒙−𝒂 = 𝒙𝟎−𝒂 =
𝒙𝟎

𝒙𝒂 =
𝟏

𝒙𝒂
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• Roots are fractional powers: 𝟒 = 𝟒𝟎.𝟓 = 𝟐𝟐 𝟎.𝟓
=  𝟐𝟐∙𝟎.𝟓 = 𝟐𝟏 = 𝟐 

 In general, 𝒂𝟐 = 𝒂  which is the absolute value of a.
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• Roots are fractional powers: 𝟒 = 𝟒𝟎.𝟓 = 𝟐𝟐 𝟎.𝟓
=  𝟐𝟐∙𝟎.𝟓 = 𝟐𝟏 = 𝟐 

 In general, 𝒂𝟐 = 𝒂  which is the absolute value of a.

•  𝟑𝟒 = 𝟖𝟏 means 𝟑 = 𝟖𝟏
𝟏

𝟒 =
𝟒

𝟖𝟏. 

  But don’t forget that 𝒙𝟒 = 𝟖𝟏 has solutions 𝒙 = ±𝟑 in real numbers. 
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• Logarithm answers the question “to what power should I raise a to arrive at 

the value b ?” in the expression 𝐱 = 𝐥𝐨𝐠𝐚 𝐛. That is, it means 𝒂𝒙 = 𝒃. 
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• Common logarithm bases are 2, e, 10 

• When the base is not explicitly written, it is understood to equal 2; for ex.   

𝐥𝐨𝐠(𝟑𝟐) = 𝟓,   

• Euler’s number 𝐞 = 𝟐. 𝟕𝟏𝟖 … ; it is commonly written as

  𝐥𝐧 𝐱 = 𝐥𝐨𝐠𝐞(𝐱) 
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• Logarithms satisfy 𝐥𝐨𝐠𝐚(𝐛) + 𝐥𝐨𝐠𝐚(𝐜) = 𝐥𝐨𝐠𝐚 𝐛𝐜 , 𝐥𝐨𝐠𝐚(𝐛𝐤) = 𝐤𝐥𝐨𝐠𝐚(𝐛) 
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• Logarithms satisfy 𝐥𝐨𝐠𝐚(𝐛) + 𝐥𝐨𝐠𝐚(𝐜) = 𝐥𝐨𝐠𝐚 𝐛𝐜 , 𝐥𝐨𝐠𝐚(𝐛𝐤) = 𝐤𝐥𝐨𝐠𝐚(𝐛) 

• Hence, 𝟒𝐥𝐧 𝟐 − 𝟐𝐥𝐧 𝟖 = 𝐥𝐧
𝟐𝟒

𝟖𝟐 = 𝐥𝐧
𝟏

𝟒
= 𝐥𝐧 𝟐−𝟐 = −𝟐𝐥𝐧 𝟐
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• Also, for change of  base for logarithms we have 
𝐥𝐨𝐠𝐜 𝐚

𝐥𝐨𝐠𝐜 𝐛
= 𝐥𝐨𝐠𝐛 𝐚, for example;

𝐥𝐨𝐠𝟐 𝟗 𝐥𝐨𝐠𝟑 𝟏𝟔

𝐥𝐨𝐠𝟒 𝟑  𝐥𝐨𝐠𝟗𝟒 
=

𝐥𝐨𝐠(𝟗) 𝐥𝐨𝐠(𝟏𝟔) 𝐥𝐨𝐠(𝟒) 𝐥𝐨𝐠(𝟗)

𝐥𝐨𝐠(𝟐)  𝐥𝐨𝐠(𝟑) 𝐥𝐨𝐠(𝟑) 𝐥𝐨𝐠(𝟒) 
= 𝐥𝐨𝐠𝟑𝟗  𝐥𝐨𝐠𝟑𝟗  𝐥𝐨𝐠𝟐𝟏𝟔

 = 𝟐𝟐𝟒 = 𝟏𝟔
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