
SOME CONTINUED FRACTIONS OF THE ROGERS-RAMANUJAN TYPE

By BASIL GORDON

1. Introduction. The continued fraction of Rogers and Ramanujan is

X X X(1) 1 - 1 -t- 1 - 1--:..."

Using the Rogers-Ramnujn identities it cn be shown that for Ix] < 1, this
fraction is equal to the product

II (1 z-)(1 z-)/(1 z-)(l x-’)

(cf [5; 290-295]). This result, together, with the theory of singular moduli,
enabled Rmnujan to ewlute (1) when x exp (-;), r ny positive
rtionl number.

In this pper we consider number of continued frctions analogous to (1),
of which the following is typical:

X X X(2) 1 +x+ 1 +x + 1 +x+ 1"
For these frctions we obtain the results corresponding to those stated bove.
In ech cse the numerator nd denominator re ewluted by using identities
of the Rogers-Rmnujn type, several of which are due to Slter [7], [8].
Some of these identities have combinatorial interpretations similar to those
given by McMahon nd Schur [6] for the Rogers-Rmnujan identities
themselves. The frctions cn then be evaluated whenever x exp(-)
by method similar to that used by Ramanu]n (for a description of this see [9]).
The following theorems concerning (2) will serve s n illustration.

TEOn 1. I] x < 1, then (2) converges to the alue

THEOREM 2. The number o] partitions o] any positive integer n into parts 1, 4,
or 7 (rood 8) is equal to the number o] partitions o] the ]orm n=nWn+. +n
where n n+ + 2, and n n+ + 3 if n is even (1 i k- 1).

THEOreM 3. The number of partitions of n into parts 3, 4, or 5,(rood 8) is
equal to the number of partitions n n + + n satisfying n 3 in addition
to the inequalities o] Theorem 2.
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