A Maple Rendition of George Polya’s Elementary Proof® of the Modularity of the Theta Function
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Dr. Z.’s Experimental Math Spring 2018 class ?

Trivial Fact 17:

Trivial Fact 2° : For any (Laurent) polynomial P(z) =
273/l
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Combining (and dividing by 22™):
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Now let z = e*/! and | = |[vmt| , and take the limits as m — oo. Go to maple, and copy-and-paste:

l:=sqrt(m*t): =z:=exp(s/l): omega:=exp(2*PixI/1): L:= ( ( ((omegax*vxz)x*x*x(1/2) +
(omega**v*z)*x(-1/2)))/2)**(2*m) : R:= lxbinomial (2*m,m+1%v)*z** (1*v) /2% (2*m) :
factor(1imit(L, m=infinity)); simplify(limit(R,m=infinity));

and get, respectively,
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G. Polya, Sitz. der Phys.-Math. Klasse, Berlin (1927), 158-161. See also R. Bellman, “A Brief Introduction to Theta
Functions” (1961), pp. 40-41.
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Binomial Theorem.
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