
Math 150: Calculus III: Spring ‘22 (Williams)
Professor Steven J Miller: sjm1@williams.edu

Homepage: 
https://web.williams.edu/Mathematics/sjmiller/
public_html/150Sp22/

Lecture 31: 5-2-22: https://youtu.be/0f2OJ6AMvx0
https://web.williams.edu/Mathematics/sjmiller/public_html/150Sp22/talks2022/Math150Sp22_lecture31.pdf
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Plan for the day: Lecture 31: May 2, 2022:

Topics: Difference Equations

• Bode’s Law

• Spherical Integration

• Fibonacci Numbers

• Generating Function for Fibonacci Numbers

• Application: Double plus one: Roulette and Fibonaccis
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https://en.wikipedia.org/wiki/Titius%E2%80%93Bode_law

https://en.wikipedia.org/wiki/Titius%E2%80%93Bode_law
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The Planet That Wasn’t

By Isaac Asimov

https://geobeck.tripod.com/fronti
er/planet.htm

https://geobeck.tripod.com/frontier/planet.htm
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https://www.wikihow.com/Integrate-in-Spherical-
Coordinates#:~:text=Integration%20in%20spherical%20coordinates%20is%20typically%20done%20when,which%20allows%20fo
r%20easy%20factoring%20in%20most%20cases. 

https://www.wikihow.com/Integrate-in-Spherical-Coordinates#:%7E:text=Integration%20in%20spherical%20coordinates%20is%20typically%20done%20when,which%20allows%20for%20easy%20factoring%20in%20most%20cases


6



7

https://legacy-www.math.harvard.edu/~knill/teaching/summer2021/handouts/lecture18.pdf

https://legacy-www.math.harvard.edu/%7Eknill/teaching/summer2021/handouts/lecture18.pdf
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Cookie Monster Meets the Fibonacci Numbers. Mmmmmm -- Theorems!: http://youtu.be/5e6HsfxqVSE
https://web.williams.edu/Mathematics/sjmiller/public_html/math/talks/CookiesToCLTtoGaps_Yale2014.pdf

http://youtu.be/5e6HsfxqVSE
https://web.williams.edu/Mathematics/sjmiller/public_html/math/talks/CookiesToCLTtoGaps_Yale2014.pdf
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lower = 0;
upper = 1;
max = 10000000;
Timing[For[n = 2, n <= max, n++,

{
new = lower + upper;
lower = upper;
upper = new;
}];]

Print[upper];
{356.063,Null}

Log[10.,Fibonacci[1000000]]
Log[10.,Fibonacci[500000]]
208987.
104493.

Estimate on how many digit operations base 10 to get to the 
millionth Fibonacci number. The 500,000th has 104,493 digits, so have 
at least
100000 * 500000 = 50,000,000,000.

How many seconds in a year?
3600*24*365.25*4 = 1.2623*108 or approximately 100,000,000.

So if do 100 digits a second get to 10,000,000,000.

We’re off by AT LEAST a factor of 5, and this is doing 100 digits a 
second!
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