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Delicate Determinant of the matrix of
Differential operators
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Yearning for Mr. Kawai's voise

§, 0 Introduction

I cannot, for my soul, remember precisely when, I first
considered "determinant" cas non-commutatif. It was pérhaps;
towards October 1970, immediately after consolidatiﬁg the
foundation of ”non—commu;ative Euclidean rings", that I vaguely
defined the "determinant". That definition, however, was
abandoned, since it seemed strange and was unnecessary for me
at that time. Long time had since elapsed, and Prof. Sato
presented the definition of "determinant of matrices of ﬁseudoﬁ.
differntial operators of finite order". It‘coincidesrwifh’my‘
former,definition, but more elegantly formulated. yIn;the
following, I explain about it, and check the diversity against
the "uncouth" definitions. _Unfortunately, we must say that
the first who defined the "det" for matrices over a skew-field
is, J. Dieudonne (cf.Artin [ ] pour details).

In §1 we define '"the determinant w.r.t. A" axiomatically,
and derive some properties. Our axioms are quite different

from those of J.Dieudonne, but actually "det" coincides with
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f o f ot
ours. In §2, we define the det. for.éa,,gg[t](éga, 62)[t])-

And the superiority of "our det." over "uncouth det." is made
clear. In 83, we give some applications, especially for
Cauchy-Kowalevskaja system, and refer to the canonical form of
matrices over é?f(?bﬁ Conjectures are listed.

I want to thank M. Sato for definition of det., and

M. Yamaguchi who informed me the work of S. Mizohata.

§ 1. Definition of Deferminant.
R: dring with 1 R¥ = R—{o}
C ' & Commutative mulliphicabin mmomed with. 0
C= Cliol ¢ bt maccs. mmalliplicatiddy clonad
Mo (R)  the Tl amatinix Agsba /R
Gl (R) :
1) Axioms .
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?b\ve/v-"\'tue P R - Mu\ (R)

Alrm) = Aeydee)  AMus=t, Aedrses, EF A1)

Al A=A, Jut MiR)— C

A2, M (AB) = Au(A) Xu(B)
A3 An (A 0 )= A, (A) Ay (B)  m=mxm
o B



411

De'f. . IS S S PO exist dity = {4 >V_b
Ao calle « determinant wont. >\,' .
Reh\ark . An (In)'z [ | Ly A1, A2

%oww I The AXIOWS - 4pe éQTe;,or_g‘caj |
}j( Rcan be €h«lLee(o(eo[ w a (skew) )Ci‘e[ol.
And "E-ok Suw,(,\ R ; M)\ f_’./(\‘s‘to .

Cor. | Theorew alse helde )fcb R&t) | wldee R
b e o it
Iofact, of R . ,%‘,4,1 A0 5 ae ket 2
)Wal?a/ Ee liilen /\»7 Mdm wwmvm |
il condibion, " Sikds. Komer Ao conl..
The pr o tiim & Hilios ok MW
do e owdt it A cortar P
soaid bt Dawrom U _Lofied foo gl R
The axions bemmg coteporiead ,
Cov.2 When R=K @0  sfield , J. Dicwdsmd s
Ak’ otncides with ours.
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2] Construction of atn  for R=K (ofietd).
The tndirensad ,U/(&c;t/e\fo\f N ihodd he A
MWM K — K wxy. , Aor=o.
mz2. Ma (RO > A:(,a:;\) I A siepdes, dxAs0,
T wet Ai=(aw, By Ao , ek, ZX AL = (Lo -0

%)—W ».7 Ay %o, Cc%‘(g:ﬂ) ¢ Milc) e

Biv
/é ‘fi~!.' ) é\\
oAb A = g ) are, L T .
M’ﬁ‘f 'f e Mois % A #o
¢q. m=2 Al(o<5>_: A Yy E=¥p) y¥o
| ) A (ol &) r=o.
- £ r .
I pro ke, (2= (£7) = (5 a) et
m(;j)= ApEgia=py) Ay s definTin.,
omd o V(//Wﬂ c an @{47/ 0:*\4 amﬂéa_
ACERETE =)= X (DAC) A(YTE ™= 4TI A(p)
= AMOACP- V)W)
= /\(/EJ‘{J*'a-/z)r)
A:(A\):(a\‘ ")&1) A row vad bV

GKJ . Ck‘kh-‘ veclov
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Py«,—r . old'{ 6:;+;AA-J: dct (4, At p, - an)= dutA

J
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Prp 2 s [ 8 )= Aot (dry o, an) = 27 et

b Agcay/
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Pv74 A‘SW H dta=o0
2 lk/mye A ad %W%W

PO Y ~ PR /77m At A0 aa ath=0.
W;\b\, P‘K /4-)(} C%/LQM%J/‘M

Ax. 37 Amvy ({:l o/-]r—-c») = /\‘4(4) .

-?3 RtR embaddable o AS{N/LAV

L< =RIR=R®RH ., fuid! of guotiot f//%‘
%‘” RS fov T K =peue,
“(K)— Q) Ufo} andl W?‘o‘ Mu (R).

%WMMMWM

Png_ WY C C (Wt gt ! 7))

= A(R¥) Q) 4 . Jrp sy €
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§2. “aa” for 8% PP B0, Prer.
) R= 87
.yté‘<2?lﬁ,%3_€'7"ﬂ}//w-’mf’}. |
T=0 8068 fin 55804
Te3xtti. A 13 principal symbol £ 22 FEIF.
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Tth3 |
Lé\f‘A/ St dgb e SE U Ai~a3 t iz
¥ cﬁfoﬂeu&u»: £y, Le,m/vﬁvz"!l Ae 2
Attt hrathsn 32t rwb 3 s -l
2aNTEX, L?ew), hoTH T A¥ TNy,
P = (f:j(X;D)) | d’J ::owLuCP;J‘)
N= m:»x ZYLJ‘(:.) rthin h)' £ S:_-(-fol
Zirt)=N 2] oligns (5) () 553
ﬁ;j (x,0)= ( P‘J a ode S.;f‘tj O,kn’uc:‘,d,aﬁt)
f’(x.a): (i’,_},') T Po rhiac.‘!w( ra»d“tJ:y\")
Li}) = dut (F;jfxr)) & thix’, yniz
At (5 (L P)) 2 § = FT3 Loms. WK 9 patr
~RlTas N= sud-wdf P B2y
( sutimid auen 5 >1))
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