
M E M O IR S OF THE COLLEGE OF SC IE N C E , U N IV E RSITY  OF KYOTO, SE R IE S A
V ol. XXX, Mathematics No. 3, 1957.

Note on the generator of 777(S0(n))

By

Hirosi TODA, Yoshihiro SAITO and Ichiro YOKOTA

(Received 'June 18, 1957)

The 7th homotopy group 7r, (SO ( n ) )  of the group SO ( n )  of
the rotations in the euclidean n-space is determined by Serre [5]
without details. Let

0- : S 7 —>S0 (8 ) and I,  : S 7 -->S0 (7) c S 0 (8)

be mappings defined by the formulas

0- (x) (y) = xy  a n d  (A) (y) --xy.t for x, y€S 7 ,

where the multiplication in S ' is that of the Cayley numbers.
Denote by

(7„€77 (S0 (n )) , and 1)„(7r7 (S 0  (n )), n > 7

the classes represented by (7 . and I, respectively, regarding SO(8)
as a subgroup o f  SO (n) , n 8  in  the natural sense. About the
element 107 , we have the knowledge of the result [8] :

P*P7 0

under the (projection) homomorphism P :  i r  (SO (7)) 71- 7 (5 6 )
From this we can prove that " 1 , 7 is not div isible by  2 ". Further-
more, we shall prove

Theorem. i) ir 7 (SO (7 ) )  is a free cyclic group generated by 1)7 .
i i )  71- 7 (S 0 (n )), n is  a f re e  cyclic group generated by

As a  corollary we have 77 (SO (8) ) Z-= ± .
The proof of the theorem is mainly devoted to the following

simple lemma and results on n- (S ')
S O (7 ) is the set of all a ESO (8) such that a  fixes the unit.

Spin (7) is the set of all -(-x (SO (8) such that for some a ESO (7 ) the
relation

a (x) -a (y) =-a (xy)


