
Math 320 Limits Computation using the Binomial Theorem Summer 2015

Verify the limit below without using Stirling’s Formula.
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Proof. Let an = (2n)!/(4nn!n!). An easy calculation shows that
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So {an} is a decreasing sequence of positive numbers, and hence, it converges by the Monotone Convergence
Theorem.
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It follows that
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Since the Harmonic Series diverges to positive infinity, we see that the last expression approaches 0 as n→∞.
Hence the result follows by the Squeeze Law.
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