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Introduction

In recent years various kinds of homotopy groups have been introduced
as invariants of a topological space. Among others, M. Abe has intro-
duced a group x,, for every integer 7 = 2, containing subgroups isomorphic
to the 7-dimensional homotopy group 7, and those isomorphic to the funda-
mental group 7@, in which the operation of m, on m, forms an inner
automorphism.

It is shown in this paper that this group «, can be extended in a certain
way to obtain a wew group o™, for r=n>0, containing a subgroup iso-
morphic to the r-dimensional homotopy group 7,. This group ¢"" will
be called #ke generalized Abe group of the type (r, n). In a special case,
this group corresponds with 2ke Abkomotopy group x™ introduced by S.
T. Hu, which has a definite geometrical meaning: the homotopy classes
consisting of mappings f(S”) CZ such that f(S™)=%*, where S" denotes
an z-dimensional subsphere of the r-dimensional sphere S§”, and = is a
base point of a topological space Z, constitute a group x"™ under a
multiplication defined appropriately among them ; while as was shown by M.
Abe, x, is composed of the homotopy classes of mappings which transform
S7 into Z and the subsphere S° (two points) into the base point .

It has already been shown by Hu that the algebraic structure of the
group x"™ is completely determined in teims of homotopy groups. My
proof of this theorem is based upon Abe’s arguments, and is simplified by
utilization of the concept of the function space, which consists of all the
Z-valued functions of r-variables with certain conditions.

In the latter part of this paper, I shall discuss several relations be-
tween the Abhomotopy gioup and the torus homotopy group; (i) the
isomoiphic imbedding of x™™ in #he r-dimensional torus homotopy group t,,
which was recently introduced by R. H. Fox” ii) the simplicity in
the sense of Eilenberg.

I have to add here that a considerable part of the results in this paper
happens to be duplicate to the results of S. T. Hu.” But my method is
quite different from his.



