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N N —— Extending Pattern Examples (Melanie Wood) Theorem
Say that 8 : P{(C) — PYC) is a Dynamical Belyi map. Given any : " Theorem
Toroidal Belyf map v : E(C) — PYC), the composition 8o v : ? B(t) Extending Pattern Generators M Sufﬁmegt f/[ondltloni/[for . -
E(C) — PYC) — PYC) is also a Toroidal Belyi map. There is O — SR on(f;y) = Mon(y) ! Mon(5;) Let Mon(y) = (a,, b,) br\eJ abelian and () -~ for SOLIE
a group Mon(f), the monodromy group, which contains information B B [Cl 07,0 ], [1, 1, 1], [b ,a -, b ], 9 B n > 1. Then Mon(ﬁy) — Mon(v) ! Mon(@) if and only if
- » - 27 (43 42 7= (12) fo =la, 1, 0] —1.—1 p—1 p,,—2p—1 Mon(y) = (a3) or a, =1
about the symmetries of a Belyl 1 map £. It is well-known that, for 1 _Z(t —t ) [ab a ', b7 ba4b ]7 ¥ Y Mon(’y) — <b7>.
any Toroidal Belyi 1 map ~, (i) there is always a surjective group 1 = (23) f1= [17 1, 1] [a—l ab1 ba—lb—l] (SO that MOH(V) — <b7>>
homomor- phism Mon(8 o v) — Mon(f), and (ii) the monodromy [a_l | 1] [1 7b_1 bj—l] [ab_la_l 1 b_l] Proof Sketch
group Mon(f3 o ) is contained in the Mon() ¢ Mon(/3). 5 _o 4 32 0= (12) fo=[a,1,1] ) [7@—1 17 a—lj] ! ’a—l a—l] y L ) Mon(v) = <CL%>
[n this project, we study how the three groups Mon(/3), Mon(5 o ), T = (23) J1= [17 b, 1] [1 bail ’ 1] [C;b_ia_l 7CL_1 ’1] or Mon(’y) = b%> L. Calculate 7, 71 and fo, f1 for 5.
and Mon(~)!Mon(3) compare as we vary over Dynamical Belyl maps 1 e ’&_1] ’[1 ’1 6_2] @ ’ab_éa_l 1 Determine generators of Ker(pg).
B and now Toroidal Belyl maps ~y. This is work done as part of — (923 ~ M. a1 ) ) y Ly & » 19 y 15 M _ /42 : ,:
the Pomona Research in Mathematics Experience (NSA H98230-21- 3 tngtQ 70 o (12) fO o [17 ?7 b] [a_1, 1, ba_lb_l], [a_l, aba_lb_la_l, 1], 1\(;{11(”0 _<CL%>2 3. Find generators of A SO(KGI(’OB)) and
1-0015). n=2) A= (L0 aba™",b"'a™", 0], [ab~ a™! b7 a ™ ] or Mon(7) = (65) subsequently, py-(A).
2 (97 fi—bal b*,a ', a ], [ab, ab, 1], [ba, 1, ab, 4. Show Mon(y) = (b,) implies p,-(A) = (Mon(7))".
4] )70 =(23) fo=| » & _] bla b, 0% a . [ata"t b2 Mon(~) = {(c¢? - Show p.+(A) = (Mon(~))" implies Mon(~) = (b-).
(3t—1)3 T = (12) f1 _ [b a1 1 1] y ; ) 9 7 ; Y y Py Y Y Y
Toroidal Belyi Map Y bl a2 b7, bt ba™t, g
la ' a 074, [b e D, 074, a7 Y,
A Toroidal Belyi map is a mapping ~ : E((C) BN Pl(C) 5 t(i(i;)lg) 70 i (;g) fo i [Zvlla ?]1 - b[agabi 11311; U{;%&b,llb],l MOH(/)/) _ <C?y> Future Work
from an elliptic curve £ to a Riemann sphere. A Toroidal ’ m=(23) fi=[b"am 1] b [C_Ll bf b_’l _?b_l]’ [5_2 _1]}9 2
v °« . . 1 1 a ) ) a ) a ) ) a
Belyl pair is (£,7). fo7: E(C) = P(C) = PHC) o Investigating case where Mon(7y) is non-abelian
¥ A A A Q Q e (Considering other compositions, for example
VAR /N 1;‘ \ o/ N\ / \ E(C) — E(C) — PYC) or involving surfaces of genus
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Motivatin uestion Results 1| J.A. Bond. On the Computation and Composition of
B g
Belyt Maps and Dessins D’enfants. 2018.
. When is Mon(8 o v) equal to Mon(v) ! Mon(3)? Proposition 1. http://gateway.proquest.com.ezproxy.library.
wisc.edu/openurl?url ver=739.88-2004&rft _
The monodromy SHOUD, Mon(8) = (70,71) where 7 = val fmt=info:ofi/fmt:kev:mtx:dissertation&
Dessin d’Enfants & Extending Patterns (1,2, 1 1), I’l :1 id, afd(Mhon(ﬁ> = .Cn- tWGL 8]180 hlavef res_dat=xri:pgm&rft dat=xri:pgdiss:10809531.
=(1,...,1,a,1,..., where a is in entry |5| + 1 0
Jacob Bond’s Theorems fo = ) - 2] M. Mabe, R.A. Moy, J. Schmurr, and J. Varlack.

d f1=1(1,...,1).
Given a Belyi pair (X, v) we define the Dessin d’Enfant as fo) and fi = (6,1, 1) Monodromy Groups of Dessins d'Enfant on Rational
the bipartite graph embedded in X with black vertices B = Proposition 2. Triangular Billiard Surfaces, 2021.

1 - : _ 1 —1 . : : '
v~ ({0}), white vertices W =y~ ({1}) and edges v~({0, 1]). Ker(py) = (b, a, aiba=) for i € {+1,....+[2]} https://arxiv.org/abs/2106.15588v1.

2
3] M.M. Wood. Belyi-extending maps and the Galois
action on dessins d’enfants. Publications of the

Corollary (pg. 71)

The monodromy group Mon(37) of the composition of a dy-
namical Belyl map £ and a Belyl map <y is isomorphic to a
subgroup of the wreath product Mon(v) tg, Mon(3). More-

Proposition 3.

B T ot Y, . .
Oover, thiS iSOHlOl"phiSHl 1S given by IO’Y*(A) T <(b% 17 RN 1)7 R 7.(.17 SRR 17 bV)? (a% RN a7)> R6866.I,7“Ch nstitute fOT czthem&tzcal SCZGTLC@S,
where b, appears in each of n positions. 42(3):721-738, 2006.
Mon(8vy) — gp,y(ﬂ'lz) < Mon(v) 1, Mon(f) [ ernma h’.ctp://projed.:eucl%d. org.ezproxy.library.
P (A) = (P fr), ps(N)) | | wisc.edu/euclid.prims/1166642157.
Given the homomorphism ¢ such that 4] A. Zeytin. Belyi Lattes Maps, 2016.
Theorem 4.18 (pg. 76) ola) = [ fo, 7] https://arxiv.org/abs/1011.5644.
. U . . b —
Let 8 be a dynamical Belyi map with constellation (7, ), Wreath Product w(b) = Lf1, 7] Acknowledgements
and extending pattern (fo, f1). Let we obtain the following relations:
’E g0 = (fo, T0) l p(b) =1[(b,1,...,1);id] We would like to thank:
g (f1,7) 90(0{» - :(a, -, a);id | e Qur research advisor Dr. Rachel Davis
and A = ¢(Kerpg). Then for any Belyl map ~, plaba™) =[(L,...,1,d,1,..., 1):id]. e Dr. Edray Goins, Dr. Alex Barrios, and our fellow
Here, d is in the *" position of v(a’ba™") and PRiIME participants
Mon(57y) = py(A) x Mon(3) o aba' i li] = |2 o National Security Agency (H98230-21-1-0015)
Permute the "arms" and 'hands' of the mobile: d = : hora : e PRIME 2021 and those who made it possible
otherwise
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