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On the strongly hyperbolic systems II
— A  reduction o f  hyperbolic matrices—

By

Hideo YAMAHARA

§  1 . Introduction

This article  is  th e  co n tin u a tio n  o f  th e  p rev ious paper [ 1 2 ] .  W e shall study the
strongly hyperbolic systems (in x m-matrix) in m ore general cases.

L et Q=(— T, T)xliux  a n d  we shall consider the Cauchy problem :

L [u ]= a t u —  A k (t, x)a x k u—B(t, x)u=0 o n  Q ,{
k =1

U(t 0, X )=—  Up(X ) , — T  ‹ t  o < T  ,

w here u(t, x) and u 0 (x ) a re  In-vectors.
W e consider (1.1) in  t h e  C- -ca tego ry . Let L0=6 t — E A k(t, x ) a x , ,  th e n  w e  sa y

k = 1

t h a t  L k i s  a  strongly hyperbolic system  when the Cauchy problem (1.1) is uniformly
C--wellposed fo r any low er order term  B (t, x ). For details see [12].

W hen the coefficients A x (t, x) a re  constant or the multiplicites o f th e  characteristic

roots o f A(t, x ;  e)= A k (t, x )ek  are  constant for an y  (t, x; e)EQ xRH O I, we know
k =1

the  necessary and sufficient conditions for Lo to  b e  a  strongly hyperbolic system  ([3 ],
[ 5 ] ) .  O n  th e  o th e r  h a n d  i f  w e  do no t impose the assumptions o n  th e  characteristic
roots in the case of variable coefficients, the situation w ill be  m uch  more complicated.

In  [12] the  author g a v e  a  necessary condition w ithou t any  assum ptions o f  th e
ch arac te ris tic  ro o ts . B u t ,  in  i t ,  w e assum ed that th e  rank  o f  (21 —A(t, x; e))=m-1,
where det (2I—A(t, x; e ))= 0 . A n d  th e  necessary c o n d itio n  fo r  L o t o  b e  a  strongly
h y p e rb o lic  sy stem  w as th a t th e  multiplicities o f  th e  characteristic roots a re  at m ost
double a t every  point (t, x ;  e).

It seem s that th e  difficulties specific fo r system s w ill be appear w hen w e drop the
a b o v e  a ssu m p tio n  o f  ra n k . A n d  in stead  o f the  above condition, if L o  i s  a  strongly
hyperbolic system  then it w ill hold that the orders (sizes) o f  t h e  Jo rd a n 's  blocks for
any characteristic roots m ust be at m ost tw o at any point (t, x ;  e). W e will prove the
above result in  some restricted c a s e s .  Moreover when the orders of the  Jordan 's blocks
a re  equal to  tw o a t a  certa in  poin t w e can give the  following example.

E x a m p le . Lo=at—A(t)a z ( 1 = 1 ) ,
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