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Abstract. We prove an identity connecting a theta function and a sum
of Eisenstein series by using the complex variable theory of elliptic func-
tions, which contains as a special case a famous identity of Ramanujan
connected with partitions modulus 5. This identity allows us to develop a
theory for the Eisenstein series on the congruence subgroup Γ0(5). Com-
bining this identity with two identities in Ramanujan’s lost notebook, a
curious Eisenstein series identity related to the Rogers-Ramanujan con-
tinued fraction is derived.
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1. Introduction

Let |q| < 1, the q-shifted factorial (a; q)∞ is defined as

(a; q)∞ :=
∞∏

n=0

(1 − aqn).

Throughout this paper we will take q = exp(2πiτ), where τ has positive
imaginary part. The well-known Dedekind η-function is defined by

η(τ) = q1/(24)(q; q)∞.
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