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0. Introduction

Let G be a compact Lie group, andU a unitary representation ofG. The unit
sphereSU of U is called arepresentation sphereof G. In this paper we studyG-
maps between finite dimensional representation spheres ofG.

In Atiyah and Tall [2], Bartsch [3], tom Dieck and Petrie [4],Komiya [5], [6],
Liulevicious [7], and Marzantowicz [8], the equivariantK-theory is successfully em-
ployed for the study ofG-maps. In [2] and [4], that is employed for the study of de-
grees ofG-maps between representation spheres. In [3], [5], [6] and [7], that is em-
ployed to obtain necessary conditions for the existence ofG-maps. In [8], the equiv-
ariantK-theoretic Lefschetz number is defined.

The main tool in this paper is also the equivariantK-theory. We give the defini-
tions of the Thom classtU 2 KG(U ) of U and the Euler classeU 2 KG(pt) = R(G),
and then show that if there exists aG-map f : SU ! SW between representation
spheresSU and SW then eW = z(f ) � eU for some elementz(f ) 2 R(G) (Theo-
rem 1.2). Using this equality, we show that ifG is connected then the degree off is
uniquely determined only byU andW (Theorem 4.1).

If G is compact abelian, then the degree off is more explicitly discussed. LetS1 = fz 2 C j jzj = 1g be the circle group of complex numbers with absolute value 1,
and Zn be the cyclic group of ordern considered as a subgroup ofS1. For any integeri, let Vi = C be a complex representation ofS1 and Zn given by (z; v) 7! ziv forz 2 S1 (or Zn) and v 2 Vi . A compact abelian groupG decomposes into a cartesian
product

G = T k � Zn1 � � � � � Znl ;
where T k = S1 � � � � � S1, the cartesian product ofk copies ofS1. Letting  be a
sequence (a1; : : : ; ak; b1; : : : ; bl) of integers, denote byV the tensor product

Va1 
 � � � 
 Vak 
 Vb1 
 � � � 
 Vbl ;


