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The number p(n) of unrestricted partitions of n appears in the generating

function
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Rademacher [9] modified the circle method first introduced by Hardy and
Ramanujan to construct a new path of integration C' in order to get an exact

formula for the partition function p(n)
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Knopp and Mason [3] obtained growth conditions of the Fourier coefficients
of vector-valued modular forms. In [4] they developed a general theory of
vector-valued modular forms. The following definition is given in [4]: Let
F(r) = (Fi(7),...,F,(7)) be a p-tuple of functions holomorphic in the com-
plex upper half-plane H and p : I' — GL(p,C) a p-dimensional complex



representation.(F, p), or simply F, is a vector-valued form of real weight k

on the modular group I' = SL(2, 7) if
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(Fi(7), - Fp(7)" [k VI(7) = p(V)(FL(7), ..., (7)) (1)

2. Each component function Fj(7) has a convergent g-expansion mero-

morphic at infinity:
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with N; a positive integer and ¢ = ¢*™7. The Slash operator |, V in

(1) is defined by:

FL VD) =F[V()=v(V) Y er +d)"F(VT). (3)

The goal of my thesis is to:

e Apply the circle method to vector-valued modular forms of negative

weight in order to get the exact formula for the Fourier coefficients.
e Show that exists a vector-valued modular form of negative weight.

e Find an upper and lower bound in the dimension of M(k,p,p), the

space of vector-valued modular forms when £ is negative.
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