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INTRODUCTION

Let g/ (n), g/(n) denote, respectively, the number of partitions into » evenly many, oddly
many parts, with each part occurring at most i times. Let A,(m)=q/(n)—g’(n). Let w(j)=
Fj(3j—1/2. Itis well known that

-y ifn=w(x)),
s

otherwise.

Formulas for A,(n) were obtained by Hickerson [2] in the cases i =3, i even; by Alder & Muwafi
{1]in the cases i = 5, 7, by Hickerson [3] for i odd. In this note, we present a simpler formula for
A,(n), where i is odd, than that given in [3]. As a consequence, we obtain two apparently new
recurrences concerning g(#).

Remark: Note that, if f denotes any partition function, then we define f(a)=0 if & is not a
nonnegative integer.
PRELIMINARIES

Definition 1: If r 22, let b,(n) denote the number of r-regular partitions of , i.e., the number of
partitions of n into parts not divisible by 7, or equivalently, the number of partitions of 7 such that
each part occurs less than r times.

Let x €C, |x| <1. Then we have

TTa-x"y =143 (D (x°® +x2C9), (1)
A2l k21
Y, 0w =TT, @
nz0 21 1—%
3 4,y = [IECDE ©)
n20 nzi +x"
Ay = {(-1)" ifn= j-(j +1)/2, @
otherwise.

Theorem 1: Ifr =2, then

@ =5 [P (1258 5, (2=4R))

Proof: Invoking (3), (2), and (1), we have
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" 1- 2rn
ZAZr—l(n)x = H X n

n<0 nx1 I+x
- [I5 T10-)- (Zb( ) "]Ha—x")
n>1 =X s n20 nx1

- [o.2) pe{(n(22)e, (2o

The conclusion now follows by matching coefficients of like powers of x.

Theorem 2:

_ ifn=i(j /
@ ‘1(”)+Z(—1)"{q( w(k))+q( w(zk))}z{l ifn=j(j+D/4

k1 0 otherwise.

®) ‘I(n)+Z(—l)k_l{q(n+l_—g’(k—))+q(n+_l__a’2(__ﬁ)}= {1 ifn=j(j+3)/4,

fre 0 otherwise.

Proof: Apply Theorem 1 with r = 2, noting that b,(n) = g(n). This yields

o(5) Zorta(5 ) o250

If we invoke (4) and replace n by 2n, we get (a); similarly, if we replace n by 2n+1, we get (b).

Since it is easily seen that 2|w(k) iff £=0,3 (mod 4), we may rewrite Theorem 2 in a
fraction-free form as follows.

Theorem 2%:

@ qm)—qn-D+3 (g(n- (4 -DGi-D)+q(n—(n- 4 +1)(Gi +1)))

i1
1 ifn=j(j+1)/4,
—Z(q(n—i(ui—1))+q(n—i(1zi+1))):{O . rvil(sf )

i1

b)) gn)+ Zq(n —i(12i = 5)) +q(n—i(12i + 5)) - Z(q(n —-(4i-3)(3i-1))

i1 i1

1 ifn=j(j+3)/4,
+q(n-@i-1Gi-2) = {0 :_)t:er\ajfi(sje.+ !
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