
M E M O IR S  O F  T H E  C O LLE G E  O F SCIENCE, U N IV E R SIT Y  O F  K Y O T O , S E R IE S  A

Vol. XXXII, Mathematics No. 2, 1959.

p-primary components of homotopy groups
IV. Compositions and toric constructions

By

Hirosi TODA

(Received September 5, 1959)

Here we shall use the following notations. G k =  k( )  is the
k-th stable homotopy group o f th e sphere and 77.

k ( ;  p )  is its
p-primary component. ao/3 E G h  pk  indicates the composition of
a E G„ and /3 E Gk . The toric construction

{a, /3, ry} E Gm_k±i fii(a0Gk+/+1+7°Gh+k-ri)

will be defined i f  a E  G„, ,8EG„ and 7 EG I satisfy the condition
014 - 4 .7 = 0 .  This is different only in  s ign  to  one given in
Chapter 5 o f [ 4 ] .  Denote by a, E G2 p ,  a generator o f 7r2 p _3 ( ; P)
= Z p  and choose elements a, o f G„ ( p _i ) ,  inductively such that
at c  la t- , P t, ail. D e n o t e  b y  13,, 1 < s < p ,  a  generator of
7r2(sp,  ;  P)—Zp, and denote by 3 '; th e  r - fo ld  iterated
composition /3•-io • • • .13 , of 3, • There exist elements a ,  1 < r<p ,
such that p a = c ç p  for 1<r<p — 1 and p p = Cecp _ n p  ± X CY l o,8r

for some integer x. Then these elements and their compositions
generate the p-components k ( ;  p ) of the stable groups Gk for
k<2p 2 (p —1) —3.

Theorem 4. 15. ( c f .  Theorem 3. 13 o f [6 ]).

2rp(p-1)-1( p) Z  p 2{ a } f o r  1< r < p - 1 ,
=  Z p 2 + Z p {"C p -1 )p }  {ce1o3F i } f o r  r p —1

2,c p ; P) p {a t} f o r 1< t < p 2 an d  t-_* 0  (mod p) ,
7r2crpi-sxp-i)- 2(r; . p )  -  Z ,{ 1 3 ' ;  Sf o r  0 < s < r < p -1 ,
7 1 ' r  p + s - I  iX p - 1 ) - 2 C r- s ) - 1 ( p ) Z  =  { a 1 0  18'1  S

f o r 0 < s < r < p -1  and r—s-P-p-1,


