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DEDICATION

Professor Taira Shirota celebrated his sixtieth anniversary on November
1st, 1982. His friends and admirers heartily expressed thier joy to this
occasion, -and some contributed papers. The present issue of the Hokkaido
Mathematical Journal, fully dedicated to Professor Shirota, is an outcome of
such acts.

Shirota is originally a disciple of Professor Hidetaka Terasaka at Osaka
University and started his research career in the field of Topology. It is in
this period that Shirota studied topological linear spaces and contributed to
the theory, by presentlng several, now well-known, counter-examples. How-
ever, soon after, he was introduced to the study of partial differential equa-
tions by professor Mitio Nagumo. Shirota was then mainly interested in
the general theory of linear partial differential operators, such as uniquéness
and well-posedness of the Cauchy problem, propagation of regularities and
related topics. Shirota’s methods are since then characterized by his clear
insight and his keen sense to new techniques, free'from classical routines.

Shirota is more or less of the same generation as Professor Sigeru
Mizohata and Masaya Yamaguti. In 1950’s and early 1960’ when Shirota
was in Osaka while Mizohata and Yamaguti in Kyoto, researches of general
linear partial differential operators in Japan were first blossomed. Shirota
then moved to Hokkaido University, and assumed there one of the most
famous Chairs of Analysis in Japan. Actually in his office is kept a divan,
lying on Which the late Professor Kiyoshi Oka, on his visit to Sapporo over
some forty years ago, had got one of his genial ideas in'the function theory
of several complex variables.

In Sapporo, Shirota began to study systematically hyperbohc m1xed ie,

initial-boundary value, problems. With his close collaborators, he, ﬁrst

though in a rather involved way, characterized well-posedness of the problem
in the constant coefficient case. Here they relied on, and thus revived, the
classical idea of the reflection coefficients. Meanwhile, Shirota, in particular,
determined propagation of analyticity for a certain class of hyperbolic mixed
problems. His school also attacked the variable coefficient case and their
results are ‘now widely known. Through his activities, Shirota acquired
friends abroad and he spent a year in Nice invited by Professor Jacques
Chazarain. Shirota now extends his study to cerfain non-linear problems
m fluid dynamlcs, applying to these problems his previously obtained
~ results and methods in linear hyperbolic mixed problems.
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Since some years Shirota has organized a meeting in SappOr‘o every
summer. From Osaka, Kyoto, Tokyo or other places come active researchers
working in partial differential equations and in neighboring fields. At every
meeting, originality of themes makes participants deeply satistied, and Shi-
Lota’s candid hospitality is particularly appreciated.

According to the Oriental Calendar, to each year are assigned omne of
~ Twelve Beasts of Oriental Zodiac and either “younger” or “elder” part of

one of Five Elements. Since ‘60 is the least common multiple of 12 and
10, everyone is supposed to return to a newly born child on his sixtieth
anniversary. )

We wish Professor Shirota still strengthens his present vigor in his
researches and in other activities, by adding a newly born baby’s vivacity
and vitality.

Rentaro Agemi
Koji Kubota
Atsushi Yoshikawa
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‘being inspired by the works of R. Agemi [2] and S. Miyatake [61,
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ourselves to the case where
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Let (¥,0,2) be the covarisble of x = (x_,x",x,) such that Inz < 0.

We essume that the symbols of the principal part,PgAbf P and B are
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such that the characteristic equation detP (x ,v,06 ,N) = 0 hasg =

 veal double root = 2 ‘and the Lopatinskii determinant L(x°,3%,c°)
= d;m Eﬁ a. nelghbowhood of suéhra p01nt>(£6;T§;Eb)-4i<x;;igsi can

bé”wrlttéh in the formz

o L(x',THe(x,0),0) = W -D(x',0)) Mt NT,e).

-Here we shall use the same terminologies as in T77 if there is 7o |
- Bmbiguity, but we dencte by VT thé branch of sguare roots of T

such that 41 = 1. TNow we ghall consider mainly about the follow- |

ing condition: S

Tn some nelghbofhood of uhe p01nu (X ,6‘) descrlbed above

ReD(X' G) 0  in the case (8) or

(L) - o U . . =
ImD(X’ ) >O in the case (b)°

 Then we have our In
_Theorem 1,  _ There exists-a modifiedusymmetrizeﬁ—iif the -
ﬂeeﬁdiiionf£L}~}sﬂva}iéTr~MWW»-v-~—~»-~ww“r~w»~wm»4«wv»_-~-w-w e
- Theorem 2:-— - -Unter-the condition (i) the problem (P,B) is
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NO.C—1481 Jae-RE 30X22




~

£-%

WARBYEF B G &)

FRR AR 21

#

"

® o R B |2 | F OH B2 RI®8 8 2 KR ERY | SHI
BERIION | HiRHE | Kip BNER | ER jmgr | &K 8 R | B Sl B | B e
Il %ﬁ%%w el S BREL SR | BA KK | M DR Sl e
M B EK ) e 1R REFEEE | OE QK SE R | R R | B e
ST e i ot = ImE #H | E ]| M DiER | 8SE ukdo
WEL | EEREER ) KE BRE ) K R | B R R R R 1B ) EEsKE ] |
ME | EE ) HE S He s IE R | ESOEN x e 118
IIEQI S G B S T K HE R KK )RR R 8K EE x
M EO K] ik g | <K W RIE DR RRE R i DR | R S
R R | B KS | BRORR | KK )| B 8K BSOS EEREI | fSEKE
MR & | K SR | REEEE | 0SSR R R SR i | B S | RO | Ke SR
RO |@mE B | EE: ] 3 RIE R | KEEKE | B 88| BT | e R 3
Bl (Bl 8|1k BK X 8K IR 1B SE i | S | KmiERE S
il | &l HE | ok sy X LR K | B IRE iDL SUE | EEKIR] | REEKE | s R
BN eEiekE | B ] Rk | RE R R &K KRBT R o D | sk oR
HE 6K WK IER | EE O | [0S QK | REERKE | HE DR | S | ik R0 | KK g
HE | RE SE | HS | R EE | RE R G ) B SE e | BT | BiRRE | ge4g
. HERAR |
B HE RE | <G 8 8 | R )| B KK D e | BT | BSBKE | 9K B
By |8/ BN R R B K| RIE DR K R | oL SmE | sl e | o S | Kk R
B - | EfeKE | DEK S | Bk ) s B | mEERE | M DR | SR v RN | mE 8
BR &Kk K K BR | ES 88 <K B0 UKE TR SE e | BT K KKEkE | KD ER
HO « | B B Ko SR EE O B OB WokKekh D RE | il | BSEKE | -8 s
I fefh ®E ) Mk SR EER O BEE | KKO#)) | B E [l SR | BEKB] et RN K mR
ORI (R OBN B O] K R e MK KEEKE | 9H b | fNEEE | KKEKE | KK B
BRG] B ] | B RE ) R IR | MoKERE | DR WKE | 8BF R EEEKE | ¥ BK
REL | OE B Ko RBE | Ek | s K K B ORS BB K e BN | mE s
HH | EE R @K B ES SRR OBE K I0E | SH e | FNEEER | oF PR KD ER

452





