
Properties of logarithm



Exponential function - review

• 𝑎𝑎𝑏𝑏𝑎𝑎𝑐𝑐 = 𝑎𝑎𝑏𝑏+𝑐𝑐,     𝑎𝑎
𝑏𝑏

𝑎𝑎𝑐𝑐
= 𝑎𝑎𝑏𝑏−𝑐𝑐

• 𝑎𝑎𝑏𝑏 𝑐𝑐 = 𝑎𝑎𝑏𝑏𝑐𝑐

• 𝑎𝑎0 = 1

• 𝑎𝑎1 = 𝑎𝑎

• 𝑎𝑎𝑚𝑚/𝑛𝑛 = 𝑛𝑛 𝑎𝑎𝑚𝑚



Logarithm - review

• 𝑎𝑎𝑏𝑏 = 𝑐𝑐 if and only if 𝑏𝑏 = log𝑎𝑎𝑐𝑐

• log𝑎𝑎1 = 0

• 𝑎𝑎log𝑎𝑎𝑐𝑐 = 𝑐𝑐

• log𝑎𝑎 𝑎𝑎𝑏𝑏 = 𝑏𝑏

• log 𝑥𝑥 = log10(𝑥𝑥)

• ln 𝑥𝑥 = log𝑒𝑒(𝑥𝑥), where 𝑒𝑒 ≈ 2.71828 …



Logarithm - review

• log31 =

• log381 =

• log3 3 =

• log3
1
3

=



Logarithm – algebraic properties

1) log𝑎𝑎 𝑥𝑥𝑥𝑥 = log𝑎𝑎𝑥𝑥 + log𝑎𝑎𝑥𝑥

2) log𝑎𝑎
𝑥𝑥
𝑦𝑦

= log𝑎𝑎𝑥𝑥 − log𝑎𝑎𝑥𝑥

3) log𝑎𝑎 𝑥𝑥𝑟𝑟 = 𝑟𝑟log𝑎𝑎𝑥𝑥



Logarithm – algebraic properties
• Example 1: Expand the following logarithm

log6
216
𝑥𝑥3𝑥𝑥

4



Logarithm – algebraic properties
• Example 2: Expand the following logarithm

ln
3 𝑥𝑥

10 𝑥𝑥𝑦𝑦



Logarithm – algebraic properties
• Example 3: Write the following expression as a single logarithm

3log2 𝑥𝑥 −
1
2

log2 𝑥𝑥 +
1
2



Logarithm – algebraic properties
• Example 4: Simplify

𝑒𝑒2 ln 𝑥𝑥



Change of bases

𝑎𝑎𝑏𝑏 = 𝑐𝑐log𝑐𝑐𝑎𝑎 𝑏𝑏 = 𝑐𝑐𝑏𝑏log𝑐𝑐𝑎𝑎



Change of bases

𝑎𝑎𝑏𝑏 = 𝑐𝑐𝑏𝑏log𝑐𝑐𝑎𝑎 log𝑎𝑎𝑐𝑐 = log𝑏𝑏𝑐𝑐
log𝑏𝑏𝑎𝑎

Examples:

log2(3) =

log 1
100

(2) =



Change of bases

𝑎𝑎𝑏𝑏 = 𝑐𝑐𝑏𝑏log𝑐𝑐𝑎𝑎 log𝑎𝑎𝑐𝑐 = log𝑏𝑏𝑐𝑐
log𝑏𝑏𝑎𝑎

Examples:

5𝑥𝑥−1

5𝑥𝑥−1 =
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