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Abstract. We consider the relations og ¼ 0 A L, and show that if oa ¼ 0 then a ¼ gb

for some b. These relations give the acyclic chain complex L !g L !o L. We consider

various cases, e.g. o ¼ ln and g ¼ l2nþ1. Especially, we consider the case o ¼ wn ¼ dln

for n ¼ 2eþr þ 2e � 1, where g ¼ ðheþrÞ r.

1. Introduction

Consider the stable homotopy groups of the sphere p�ðS0Þ localized at

prime 2. We have the 2-local Adams spectral sequence converging to p�ðS0Þ
with E2-term Ext s; tA ðZ=2;Z=2Þ ¼ Hs; tðLÞ by [2]. Moreover, L contains a

subcomplex LðnÞ whose cohomology is the E2-term of the unstable Adams

spectral sequence converging to the 2-component of the unstable homotopy

groups of Sn. There are corresponding p-local versions of L algebra that we

will not consider.

The lambda algebra L (at the prime p ¼ 2) is a bigraded Z=2-algebra with

generators ln A L1;nþ1 ðnb 0Þ and relations

lil2iþ1þn ¼
X
jb0

n� 1� j

j

� �
liþn�jl2iþ1þj ði; nb 0Þð1Þ

with di¤erential

dln ¼
X
jb1

n� j

j

� �
ln�jlj�1 ðnb 0Þ:ð2Þ

We refer to [9] for these relations and [2, 5] for that d is a well-defined

endomorphism of L. For a sequence I ¼ ðn1; n2; . . . ; nsÞ of non-negative in-

tegers, a monomial lI ¼ ln1ln2 . . . lns is said to be admissible if 2ni b niþ1 for

1a ia s� 1. The admissible monomials form an additive basis of L by [2,

5]. LðnÞHL is the subcomplex spanned by the admissible monomials with
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