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Makoto Ishibashi

As a vita, let us review Jean Dieudonne. He was born in Lille (Nord/Flandre)

on July 1, 1906, and passed away on November 29, 1992. Though it is useless

information, I would like to mention about the name " Dieudonne "

A French word " Dieu " means " God ", and a French verb " donner '" means

" give ". From 1952 to 1959, he was visiting at Northwestern University in

USA. In this period, he wrote eight series of papers on FGL (; formal group

laws ) over a field of positive characteristic, which are numbered from (I)

to (VIII). The odd numbers of them (i.e. (I),(III),(V),(VII) ) are written

in French. The even numbers of them (i.e. (II),(IV},(VI),(VIII) )} are

written in English, and those were published in American Journal of Mathematics.
In the second volume of Dieudonne collected papers, we can find all of

them except for (VI) and (VII). In order to recall the Dieudonne theory, we

shall guote main theorems from his seventh paper (VII).
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To prove the above theorems, he used several lemmas and propositions as follows.
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APPENDIX

Dieudonne-Betti numbers

In this appendix, we consider the number %(FXG) (; Euler-Poincaré number )
of a direct product of formal group laws F and G . Let us recall the definition
of Dieudonne typical subgroup laws. Let F ( = F(X,Y) ) be a n-dimensional

naive formal group law over a field K with char(K) # 2. In fact, F consists

of n-tuple of formal power series FJ(X,Y) with 2n variables X =(X1,X2, ey Xn),
Y = (Y,,Y5, ..., Y,) such that F(F(X,Y),z) = F(X, F(Y¥,Z) ) and F(X,0)
= F(0,X) = X, where O = (0,0,...,0) . Then we write by F(X,Y) = ( F.(X,Y) )
J 1¢jgn
Let S be a non-empty proper subset of {l,2,...,n} , and write by X3
= X_j or O, in accordance with j&$ or _j¢ S , respectively.

Furthermore, we introduce the following notations ;

"= (Xt ) x|s = (x))

I gen i ljes (; restriction),

~

Fls = (Fyx, v ) ) = (F[s) ( x|s, v|s)
jes

Then F|S is called a Dieudonne typical subgroup of F ( with respect to S )
if and only if Fi(x" v') = 0 for every i € S . This is the case, one

sees that dim(F[S) = #(S).
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Let t (F) (; the j-th Dieudonne-Betti number of F ) be the number of j-dimensional
J

n !
Dieudonne typical subgroups of F. Here we know that O _ét.(F)f_( ,): 2
J I (G (n=g)1
, where n = dim(F) , 1&j<n-1 . Hence we can define Euler-Poincare number

of F by using Dieudonne-Betti numbers as follows.

Proposition. Under the above notations, we have a following product formula ;

] [ dim(F)
1 +Z(FXG) ={1 +%(F)}{l +X(G)} + (=1) . {1 +Z(G)}

dim(G) )
+ (-1) {1 +}j<p)}.

Proof. For an arbitrary Dieudonne typical subgroup D of FXG , the contribution

of D to X(FXG) can be divided into five cases as follows.

(i) oxp , p<G ; A
(ii) DXo , DKF ; J(F)
(ii1) D = D XD, , DKF , DLG ; AF) Alo)
‘ dim(F)
(iv) D:F)(D2 , 1)2<G or D2 =0 ; (-1) ( 1+ /t (G)}‘
‘ dim(G)
(V) D = Dlx G , D1<F or D, = 0 -1) «{ 1 o+ L (F)
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For example, lower—dimensional calculations of (iii) are carried out explicitly

as follows. (-102 ¢ (G) = (<102 €. (F) + (=1)2 £.(6) + (=1) ¢, (F) (=1) ¢ (3)
: R R e A S -1) £ (6)
3 3 3 1 2
(-1 t5(F88) = (-1)°t(F) + (-1 6,(6) + (-0 e (F) (-1 (004 (-1 e, () (1) e (6)
a 4 4 1
(=17, (7x6) = (1), (F) + (<D e (0) + (-1 (7)) (=107 (6)+ (=112, (F) (-1)2e,(q)
s (1% (F) (—l)ltl(G)
Thus we obtain our proposition. Q.E.D.
It follows from the above proposition that
dimF dimG
1+ L) o+ (-D) }{ L 2@ s (<0
dimF+dimG ~/
= 1*/,{/'(F‘G) + (-1) . Write by /Z(F) = Z— _l)Jt (F)
04j<n j

, where t(F) = ¢ (F) =1, n=dimF . Since dim(FxG) = dimF + dimG , we
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