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A logarithm is the inverse function of exponentiation. If bn = x, then n = logb(x). Since 23 = 8,
log2(8) = 3. Since exponents can be negative, you can have negative logarithms, which 
represent the inverse of a number. Since ½ is the inverse of 2, the log2(½) = −1. Likewise, the 
log10(¹⁄₁₀) = −1 (Figure 1).

Some units of measure are based on a logarithmic scale. For example, pH is based on the 
negative of the base-10 logarithm of the activity of the H+ ion (as measured in moles per liter). 

𝑝𝑝𝑝𝑝 = −𝑙𝑙𝑙𝑙𝑙𝑙!"(𝑎𝑎#!) = 𝑙𝑙𝑙𝑙𝑙𝑙!" ,
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.

A solution of pure water has hydrogen activity of 1 × 10−7. The reciprocal of that is 1 ×107, or
107; log10(107) = 7. So the pH of pure water is 7. Water with a pH of 6 would have a hydrogen 
activity of 1 ×10−6, which is 10 times as many hydrogen ions as in pure water!

Figure 1. Logarithms are the inverse function of exponentiation: If bn = x, then n = logb(x). 
Exponentiation allows you to raise any real number (any point along a number line) to any 
real power. Note that x0 always equals 1, and x1 always equals x. For this reason, logb(0) is
always 1 and logb(1) is always b, regardless of the value of b (i.e., regardless of the base of the
logarithm). A negative exponent represents the inverse of a number (e.g., 2−1 = ½). Thus, a
negative logarithm equals the logarithm of the inverse of the value: log2(½) = −1 and −log2(½)
= 1. Courtesy of Richard F. Lyon via Wikimedia Commons.

Base-10 logarithms are used so often that they are often just written as log (x). The natural
logarithm, abbreviated ln (x), has Euler’s number (e) as its base. Euler’s number is an irrational 
number that is useful in many different areas of mathematics. 

Medical writers should be aware that viral load is often expressed in base-10 logarithms. I 
once edited a news article that described a patient as having a viral load of 5 copies/mL. That 
value was dubious: a value that low had to be below the limit of detection of any available 
assay. When I looked at the source material, I found out that the patient’s reported viral load 
was actually 5 log10 copies/mL, which meant 100,000 copies/mL. Big difference! 
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