
Math 383: Complex Analysis: Fall ‘21 (Williams)

Professor Steven J Miller: sjm1@williams.edu

Homepage: 
https://web.williams.edu/Mathematics/sjmiller/
public_html/383Fa21/

Lecture 29: 11-29-21:  https://youtu.be/1Ll8vw1M7Fs (slides)

Lecture 27: 11/15/17: Laplace's Method, Stirling's Formula: https://youtu.be/AycMlf4Mbyo (2015 lecture: 
https://youtu.be/GvKI5I_cfDQ) 1
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Plan for the day: Lecture 29: November 29, 2021:

https://web.williams.edu/Mathematics/sjmiller/public_html/383Fa21/coursenotes/
Math302_LecNotes_Intro.pdf

• Stirling’s formula: intuition
• Stirling Approximation (Integral Test Review) 
• Stirling from Central Limit Theorem
• Stationary Phase / Critical Points
• (If time permits: dividing integer to maximize product)
• (If time permits: eigenvalues of Hermitian matrices)

General items.
• Often easier to pass to a continuous analogue to study discrete problem
• Intuition from Taylor series: “higher” terms eventually negligible….
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The Central Limit Theorem and Stirling
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𝑛𝑛 = 0 𝑛𝑛 = 2

𝑛𝑛 = 4 𝑛𝑛 = 6
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𝑛𝑛 = 24 𝑛𝑛 = 28
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]Manipulate[ ]Plot[ ]Exp[ ⁄−1 𝑥𝑥^2 , 𝑥𝑥,−𝑐𝑐, 𝑐𝑐 , 𝑐𝑐, 10, .25
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Stationary Phase / Critical Points and Stirling
Any result as important as Stirling’s formula deserves multiple proofs. See for example EricW.Weisstein’s post “Stirling’s 
Approximation” on MathWorld–A WolframWeb Resource: 
http://mathworld.wolfram.com/StirlingsApproximation.html.

Approximation: Where is the integrand largest?

http://mathworld.wolfram.com/StirlingsApproximation.html
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Is this reasonable?
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