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Abstract:

The College Algebra textbook used at our college asks students to solve some exponential equations and
approximate the logarithmic solutions if irrational and express exactly if rational. But how can a student decide
when a logarithm with rational base and rational argument is irrational? We find an easy answer to this question
using the Fundamental Theorem of Arithmetic. Then, using the usual properties of logarithms, we extend our
test to apply also to logarithms with bases and arguments which are radicals of rational numbers. Then we
investigate irrationality for natural logarithms which are perhaps more prominent in college algebra. Without
assuming transcendence of the base e, using only ideas from second-semester calculus, we find a class of
irrational natural logarithms. Finally, we observe that all irrational logarithms considered in this note are
transcendental in light of the well-known theorems of C. Lindemann and A. O. Gelfond.
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