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It is well known that the fundamental group πi(X) of an arcwise connected

topological space X operates on the n-th homotopy group nn{X) of Xas a group

of automorphisms. In this paper I intend to construct geometrically a group

%{X) of automorphisms of πn(X)? for every integer n =̂  1, which includes a

normal subgroup isomorphic to π^X), so that the factor group of 31(30 by 7Γj(X)

is completely determined by some invariant Σ{X) of the space X The complete

analysis of the operation of the group on πn(X) is given in §3, §4, and §5,

Throughout the whole paper, X denotes an arcwise connected topological

space which has such suitable homotopy extension properties as a polyhedron

does, and all mappings are continuous transformations.

§1. Definition of the group 31 (X).

Let #o be an arbitrary point of the space X, and Ω a collection Xx(Xo,χo)

of all the mappings that transform X into X and xQ into xQtt For two maps

a,b£ΞΩ, a is said to be homotopic to b (in notation a <•*> b) if there exists a

homotopy ht e Ω (for 1 =s t ^ 0) such that ha ~ a and hs = b. A mapping a(Ξ Ω

is called to have a (two sided) homotopy inverse, if there is a map ψ G Ω such

that aψ ~~ 1 and ψa ~~ 1, where 1 denotes the identity transformation of X onto

itself. Let Ω* be the collection of all the mappings belonging to Ω, each of

which has a homotopy inverse,

Now let X x / be the topological product of X and the line segment /

between 0 and 1, and let us consider the totality U of the mappings θ : X x /

~» X which satisfy the following conditions :

) \
( L 1 ) ϋ) 0 (xQ, 1) = Xo J

For two maps 0, ^ £ ί / , 0 is homotopic to θr (notation : 0 ~~ θ') if there exists a

homotopy ht: Xx I-» X (for 1 ^ * ^ 0) such that

Received Oct. 25, 1950.

I should like to express my sincere gratitude for the courtesies extended to me by Professor

S. T. Hu. This paper is inspired by his paper, "On the Whitehead group of automorphisms

of the relative homotopy groups."

73 '


