5c. Theta functions

Section 2.3.2

m-1-  Clear[Th, sum, k, xi]
Thlell_, c_, ph_, ns[x_, y_, r_1, k_] :=
sum[K]EA(2PiIell(r-x(c/ell+2k+y))(ph/.xi > c/(2ell)+k+y)// Simplify
Thlell_, c_, ph_, n_] := Th[ell, c, ph, n, k]

Relations
Relations for left translation in (2.49)

n- - Clear[ell, c, ph, x, ¥y, r]
Thlell, c, ph[xi], ns[1/(2 ell), O, O] ** nS[x, y, r]] //. Gsub /I Simplify
%/ (EA(-PiIc/ell)Thlell, c, ph[xi], ns[x, y, r]]) // Simplify

im(ce2 cell x+2 ell (k-ell r+2 ell k x+ell x y)) c

ouf + ]= € ell ph[

+ K+ y] sum[k]
2ell

ouf « |- @

- Thlell, c, ph[xi], ns[0, 1/(2 ell), O]+ ns[x, y, r]] //. Gsub
% == Th[ell, c+ 1, ph[xi], ns[x, y, r]1 // Simplify
l+c+2ell(k+y)
2ell

Inf

-2im(-ell r+x+c x+2 ell k x+ell xy) ph[

] sum[k]

outl « |- €

ouf - - True
Differentiation relations in (2.54) and (2.55)
- - Clear[t]

m- - Th[ell, c, ph[xi], ns[x, y, r]** ns[t, 0, 0]] /. Gsub
D[%, t]1/.t » 0 // Simplify
% == -4 Pi I ell Thlell, c, xi ph[xil], ns[x, y, r]1// Simplify

. eZie'L'L m(r-t y-(nx)(j»fz key)) h[

C
+ K+ y] sum[k]
1

ouf 1 - 2 ¢:)2 iell (r—x (:CWL+2 k+y))

C
rr(c:+2e11(k+y))ph[2 11+k+y] sum[k]
e

our- - True
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;- Th[ell, c, ph[xi], ns[x, y, r]*xns[0, t, 0]] /. Gsub
D[%, t]/. t > 0 // Simplify
% == Thlell, c, ph '[xi], ns[x, y, r]1// Simplify

- 972 im(-ell r+c x+ell x (2 k+y)) ph[

+k+t+ y] sum[k]
2ell

- e—2 im(-ell r+c x+ell x (2 k+y)) Sum[k] ph/[ + k+ y]

2ell
- True
- Th[ell, c, ph[xi], ns[x, y, r]*xns[®0, O, t/2]]//. Gsub

D[%, t] /.t > 0 // Simplify
% == Pi1 I ell Th[ell, c, ph[xi], ns[x, y, r]]1 // Simplify

-~ eZiell n(r+§—x(i+2 k+y)) h[

C
+k+ y] sum[k]
1

ﬂ.eziell n(r—x(jd k+y)) c

ell ph[

+ K+ y] sum[k]
2ell

= True



