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A. BOOKER, A. STROMBERGSSON, A. VENKATESH

91.14134533635527808180977380712054599169397081569090
24779657001959542423895651247275628962288096291166 . . .
148.43213167272073721634630026099613950074024730230597
18429528711664752493611551782064774884270840759058 . . .
190.13154731993464754245355701518494068113589428312883
85576731615371323200677917820840283441119667596429 . . .
206.41679558595764086930256998274121408698217444408924
97353424774780566562633717682316760582937054960721 . . .
260.68740568936685449640878661876843428670512980543410
25160896652698127129961088063918703474378409525572 . . .




wmgu N

X(1) = 82\

A. BOOKER, A. STROMBERGSSON, A. VENKATESH

91.14134533635527808180977380712054599169397081569090
24779657001959542423895651247275628962288096291166 . . .
148.43213167272073721634630026099613950074024730230597
18429528711664752493611551782064774884270840759058 . . .
190.13154731993464754245355701518494068113589428312883
85576731615371323200677917820840283441119667596429 . . .
206.41679558595764086930256998274121408698217444408924
97353424774780566562633717682316760582937054960721 . ..
260.68740568936685449640878661876843428670512980543410
25160896652698127129961088063918703474378409525572 . . .

B”’%/\/ MM UA&VM@E/D&%W Mﬁm S ML

GOTTINGEN:

Sty J'

Auk| = 48




A. BOOKER, A. STROMBERGSSON, A. VENKATESH

A1 | 91.14134533635527808180977380712054599169397081569090
24779657001959542423895651247275628962288096291166 . . .

A2 | 148.43213167272073721634630026099613950074024730230597
18429528711664752493611551782064774884270840759058 . . .
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Numerical computations of the first ten positive eigenvalues of the Bolza surface

o || Aak] = 49

Eigenvalue Numerical value

Ao 0 1

A1 3.8388872588421995185866224504354645970819150157 3

A2 5.353601341189050410918048311031446376357372198 4

A3 8.249554815200658121890106450682456568390578132 2

A4 14.72621678778883204128931844218483598373384446932 4
3

A5 15.04891613326704874618158434025881127570452711372
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Numerical computations of the first ten positive eigenvalues of the Bolza surface
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Proposition 4.22 The lengths of closed oriented geodesics in the modular surface
I'\'H are the numbers

I {210g6p | D €N, D=0,1 (mod 4), +/D ¢ N2.

\g/t Each length appears with finite non-zero multiplicity equal to h(D), the number of
SLZ_ SL(2, Z)-classes of primitive integral quadratic forms of discriminant D.

The n'" element £,, of the length spectrum for the Bolza surface is given by
¢, = 2arcosh(m + n+/2),

where 1 runs through the positive integers (but omitting 4, 24, 48, 72, 140, and various higher values)
(Aurich, Bogomolny & Steiner 1991) and where m is the unique odd integer that minimizes

m —nv2].
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TOPOLOGY

Surfaces Beyond Imagination Are
Discovered After Decades-Long Search i

9 Using ideas borrowed from graph theory, two mathematicians have

shown that extremely complex surfaces are easy to traverse.
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Gosphe G=(VE), §: V=R “7%
(Aé)(v) = ;(f}(v)~§(%)>=[ U /4} j}(v)

Labelled graph Degree matrix Adjacency matrix Laplacian matrix
(2 0000\(010010\(2—100—1 0\)\)0,:@'
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00 200 0 01010 0 -1 2 -1 0 0
000300 001011 0 0 -1 3 -1 -1 )\,4>O_
QG 0000 30 110100 -1 -1 0 -1 3 o -
K000001}K000100/\000—101/%5%
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Fig. 1. Non-bipartite LPS Ramanujan graph with number of vertices N = 42 and

degree d = 6 (figure generated using software Pajek.)
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6-regular Ramanujan graph on n = 12180 vertices via PSL(2,Fqg).
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