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Exponential sums and applications in sums over fractional sequences
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#ZE: In this talk, we give an estimate for the sum of Fourier coefficients A(n) of Hecke-

Maass cusp form f over fractional sequence. Our main result is

site) = S ([2]) = D e+ o),

n<x n=1

This is a breakthrough to the barrier 1/2 for the error term estimates. Our method is
also used to give a new result on a problem initialed by Bordellés, Dai, Heyman, Pan and

Shparlinski.

Theta identities based on certain system of linear equations
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= . My report is about how to derive theta identities from a linear system of equations,
which is based on the power expansion formula for the product of n theta functions. Our
method is merely the t-coefficient method and mathematical induction. Furthermore, many
concrete theta identities for n = 3,4,5. In particular, the case n = 3 is the generalization
of Boweins’ famous cubic theta function identity. This report is based on joint work with
my Ph.D student Chen Qi.



An explicit type number formula for quaternion orders

Rl K F

ZE : In this talk, we establish the explicit formula for the type number of quaternion orders
of level (N1, Ny), where Ny = p3“* ... p2twtl (with u; > 0 and w odd) and ged(Ny, No) =
1. Our main result generalizes Pizer’s work on Eichler orders (where N is squarefree) and

Boyd’s formula (where N; = p?“*!

,p # 2) to the general case where N; is a product of an
odd number of arbitrary distinct primes, each raised to an odd exponent. We introduce a
generalization of the modified Hurwitz class number HV+:V2)(D), originally defined by Li,

Skoruppa and Zhou for squarefree levels.

Proofs of some conjectures of Okazaki and Smith on line defect
half-indices of SU(N) Chern—Simons theories
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#E: Okazaki and Smith discovered many elegant formulas expressing some matrix inte-
grals as some celebrated g-series such as the Rogers-Ramanujan functions or Jacobi theta
functions. These integrals arise as Wilson line defect half-indices of 3d N' = 2 supersymmet-
ric SU(NN) Chern—Simons theories. We evaluate them by carefully calculating the constant
terms of some infinite products. Along the way we use some crucial facts about antisym-
metric multivariate formal Laurent series. Consequently, we prove three general conjectures
of Okazaki and Smith which provide explicit formulas for half indices of the SU(N)_y_
(k = 0,1/2,1) Chern-Simons theories. During the process, we extend these SU(N) for-
mulas to include one additional parameter. Furthermore, we generalize the SU(NN)_y_1/2
and SU(N)_n_1 conjectures by calculating the corresponding half-indices of Wilson lines of
arbitrary charge. As a special instance of our generalizations, we also confirm the SU(3)_4

conjecture of Okazaki and Smith. This talk is based on a joint work with Yiyang Yue (1%

ZELFH).
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