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^ subject of recent investigation in homotopy theory has been the 
Uuy of generalized higher order Whitehead products, cf. [ l ] and [3], 

f l U s s a y that a sPace> X, has property Pn if for any fu • • • , fn, 
s*e

 4 »"^^ ,wehaveOG[f i , • • • ,ƒ»], where [/i, • • • ,ƒ„] denotes the 
h i a ^ n t ^ o r c^ e r Whitehead products of/ i , • • • , / n , as defined in 
H - Thus 0G[ / i , • • • , fn] means that / A / • • • V / n : 5 4 i V • • • 
,j 4»-*-X" can be extended to some F: 5.4iX • • • XSAn->X. (We 
^ e a t this point that it is an unresolved conjecture as to whether X 
j ^ 8 Property P n implies that 0 is the only element of [fu • • • , / n ] . ) 
' j , ** -X" is an üT-space, then X possesses property Pn for all w, [3]. 
a
 s m ultiplicative properties of X itself are too strong to distinguish 

r
 n& ^ e various properties P n . On the other hand, it follows from 

10
 t s °f [ l] and [4] that a space has property P2 if and only if its 
P sPace is homotopy-commutative. In Theorem 1 below, we shall 

£ . ** this result to characterize those spaces which have property 
lo^ t erms of higher homotopy-commutativity properties of their 
'oon ^a c e s* Since we shall wish to be able on occasion to replace a 
y0 ^ a c e by an equivalent CW-monoid, we shall restrict our atten-

° the category of countable CW-complexes. 
dçg ., higher homotopy-commutativity properties we need are 

DP *n ^ e f°U°wm& definition which was introduced in [7]. 
viçjed ^ I T I O N . An associative iJ-space, F, is called a Cn-space pro-

(n n t h e r e e x i s t m a p s &': C(i-l)X F«->F, l^i^n, such that : 

(2) o rC ( 0 ) x F ^ F i s t h e i d e n t i t y î 
%Qt(s,v p]°dr(r> s)> yi. • • • » y^Opfr» yfd)» • • • > 3W)) 
rÇC(v) ÎV ' " ' ?'<«>)» f o r &» î)-shufHes (M, *0> where p+q = i, 

(3) if and s^W-py* and 

* denotes the identity of F, and if :y, = e, then 
Qi{T, yu...9 yt) = Q^DjiT), yi, • • • , ft, • • • , yO-

^ of fk 1S t^ l e c o n v e x linear cell described in [2], namely the convex 
C°°rdin ° r b i t oi t h e p o i n t (1. • ' * i » + l) under permutation of the 
^ * i , ^ i n -R"+1- T h e m a P dP: C ( ^ - l ) X C{i-p)->C(i) is given by 

»*ptyi, • • • , yi-p+0 = (*i, • • • ,xP9yi+p, • • • ,y*-p+i+/>), 
ls 
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