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127. Note on the Relations on Steenrod Algebra

By Katuhiko Mi1zuNo and Yoshihiro SaiTo
(Comm. by K. KuNuGl, M.J.A., Nov. 12, 1959)

The object of this note is to show some relations of binomial
coefficients mod p where p is a prime, and using of them to show

some relations on the Steenrod algebra. We shall use the results of
José Adem.”

1. Relations of binomial coefficients. Let An=2?_o(n;"’>, where
7 is any non-negative integer, so that
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_An—l+An—2+(—-1)n+(_1)n_1= n—1+An—27
then we have inductively

Ay=1, Ay,,=1, A;.,=0 mod 2. (1)

Let Bi= g_o(“+g(j’; 1)) where @ is any number and b is any

non-negative integer, if p=2 it is easily recognized that A,=B..
Then we will prove
Bi—Bi i+ +(— DBt +(—1Bi,=(f) mod p.  (2)
To prove this, deform B in two ways;

Bi=(§)+ By (3)
and
Bi= qu_O!'(GL—1(—)|—_i(@go—1)> <a bl_—l—z(_p% 1)>] Bi-14 Ba-!
=(Po Bt (P B (B By

=By ® P4 ... (—=1)By=P P4 - H(—1)P'By=E70 mod p. (4)

Substituting the suitable expression (4) for the last term of (3)
we have (2).

Hence from (4) and (2)

Biig>=(=1"Bi+(, ) mod . (5)
Especially for any number a

1) José Adem: The Relations on Steenrod Powers of Cohomology Classes, Alge-
braic Geometry and Topology, Princeton University (1957).



