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ABSTRACT. This is an abstract of the work we are working on. Woo!

1. INTRODUCTION AND STATEMENT OF RESULTS

A partition of n is a non-increasing sequence of positive integers that sum to n, where
each summand is called a part. The partition function p(n) is defined to count the number
of partitions of n. For example, we see that

4=3+1=24+2=24+1+1=1+1+1+1,

give all of the partitions of n = 4, so p(4) = 5. Partitions can be represented by Ferrers
diagrams, for example, the following give the Ferrers diagrams of the partitions of 4.
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Ramanujan discovered and proved the following congruences involving the function p(n).

Theorem 1.1.

(1) p(bn+4) =0 (mod 5)
(2) p(Tn+5) =0 (mod 7)
(3) p(1lln+6) =0 (mod 11).

The rank of a partition A\ was defined by Dyson to be the largest part of A, {(\), minus
the number of parts, n(\). For example, if

A=5+4+4+44+4+2+1+1+1,

then we have
Dyson rank(\) =5 — 8 = —3.
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Throughout, we let N (s, m,n) denote the number of partitions of n with rank congruent
to s modulo m.

In response to a conjecture of Dyson, Atkin and Swinnerton-Dyer [2] found a number
of elegant formulas, in terms of modular functions and generalized Lambert series, for the
generating functions for rank differences of the form

N(r, €, n+d) — N(s,l,¢n+d)

for the cases ¢ = 5 and ¢ = 7. Their work showed that the rank provides a combinatorial
explanation for the celebrated Ramanujan congruences given in (1) and (2). Note that this
doesn’t prove all of the congruences given in Theorem 1.1, only the first two.
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