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ESTIMATION FOR SOLUTIONS OF ILL-POSED
CAUCHY PROBLEMS OF DIFFERENTIAL
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- ZEBEANG GUEN-TQUAH' ('}k% £
(Gompn:tw Gan#m‘, .Aaadcmia Sinica, Beiing, Gh‘jf”"“) o

Abstract

'I'ha aahmahon fﬁr solations of t’he ﬂl—pnsed Cauchy problems of the differential aqna.hon
| J‘il = AN uD + N Bu), Vie ©, 1)

iaﬁlmum, where A(b) is E-nd order p. d. o, and N(t) iz 2 oniformly bounded H-»H lmsa.r
operator. Two estimates o ju($) ] are obtained.

Thig part is a continuation of Part I, so we use the same notation ag in Part I

ond continue the section. numbers. In seotion 4 we deal with diagonalizors of r-th
order p. d. o.. Then in section b we derive the desired estimates.

§ 4. Diagonalizors

We will construct diagonalizors for s—th order p. d. 0. in this section.
Lemma 4.1. Let P(t) €L have the symbol p(t, o, £) € {S1} satisfying

det p(¢, @, £)|>oomst y>0, V(¢, &, §) €([0, 1] x B"% (|£]=1)).
Then for any mtege—r q, there exists P{V(3) €L7%, such that -
PPy~ I=Np (B EL, -
Pyu@P()—I=Ny () €L (4.1)
Proof. Let P'*"’”| (¢) have the symbol

b(2, z, §)=be(fv @, «S)lfl"

with undetarmined cooflicients b;(t w, £). We ha.ve 0 detarmine these coefficients

such 'lihﬂ'ﬁ Nm_ﬁ(t) and NL{_’}(#) helong to 1.
Applying Theorem 1.8 for P(¢) and P (z), we have thai the difference between

P(t) PS‘” (t) —I and the p. d. 0. N} ,(¢) with the symbol

83 ED b, 6, D200 §>)~I,,=.
belqngs o .?"’ Ualﬂulating the coefficients of |£|~* for ¢=0, 1, ==, 7—1 in the
» Bacaiwiﬂo‘hohari, 1082, |
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gymbol of N% ., (t) and 1e'ht1ng -hhem equal 0 9“,, we Obtaln
| bu(t x, 5) =P i(t z, &)

lllllllllllllllllllllllllllll

b;(t ﬂf §)="“‘P_1(t z, 5)2( 1)”2 -——D"P(t z, 5)3“51 ;,(t , 'f)

L lE=k ﬁ“

sy

------------------------------

Binﬁe pét ®, £) (= {S“} and !det p(t @, §)|?7>0 we have_p l(t z, £) € {53} and
b(t, @, &) € {S1}. Consequently the p. d. o. P{~*(¢) obtained above belongs to .‘Z"
and N%,,(f) has the symbol whose first term ‘with nonzero coefficient is of |¢] "
henﬂﬁ from Theorem 1. 1 NRU}(t) Ef. 'f F]J].B.HF’ we gB‘ii B o | |
Npp(D) =[(P@EPV() —I)— Nip(P)] +N’(__,,(t) E-g?"

‘{+.'fimilarly we can construcs the p.'d. 0. P{~1(¢) € £, such that

- ﬁp{._ﬂ(t)=ﬁ(_nP(t) IEf_’ i g o
Multiplying the relation P(t)P “1’(t)P(t)==(I +N R(_,-,(t))P(t) by P“”(t) on the
Ieft we obta.m
S ¢ £9 8 n@))Pf-“(t)P(t)-ﬁf-n(t)<I+Nm-ﬂ<t>)P(t)

= (I +K -ﬂ(*)) —l—ﬁj““(t)N R(—9) (t)P (t).

[ —

Hence
- Niep o (8) = PP PR) — -
— R n(t) +P<“”(t)Nm_n(t)P(t) ﬁm_ﬁ (t)P‘“”(t)P(t) cZ,
The Jomma, ig proved.
| ‘Lot ao(2, @, £) be an (nX n) matrix belonging to {Si} and positive homogensous
of degred zero in §. As in Part I, a,(¢, w, £) is said to be uniformly diagonalizable,

if the (nXn) matrix consisting of the eigenvectors of a(f, o, £ ) is uniformly
nonsingular and belongs to {§?}. Uniform nonsingularity means

|det p(¢, @, §)\}00nst7>0 (t @, £) € D=({0, 1]xR”‘x(|§[-1))
Obviously i .

' p(t, o, E)ﬂo(t e, f) Ju(t 2z, £)p(t, , f) g ¢ (4 2)
where Jo (¢, 4,&) C {DS°} is a dmgona.l matrm consisting of the elgenvalues JL,(t z, &)
of &, (i, @, £). = -

lemms 4.2, Lot A(t)G.‘Z;;_  the symbd a(t @, f)#Ea;(t w, £)|&[,

the ﬁa-st aoe_ﬁ‘:‘awnt ao(t z, ¢) of whwk s wfmnly timymmhe:abl& If the emganwdms
?.;(t @, £) of ag(¥, o, &) satisfy

(M, 0, £)—=M(2; 2,5 [ oonst >0, V(3 2, g)enmhe,, (4,._3)
tkmthemmmap d. o: B(t)e.?’gﬁéichthat ¢ BT Y E H a

L DOP@AWD = BHDE) P+ No(8), me CE
qolbore P(t)E.‘E’ has the symbol.p(t, @, £) Wafthq Ieft &mgem:eators of ap(t
o(-,ﬁ,f) E(t)Ef"‘ ,Jaasthedwgmmhywwd IV ! 195 5 :

‘*‘" AT JRVRS R J(# @, g}"%-ri(# d: f)l"flr-f. | (_47.5)

":F‘}.Ji““' ‘rf - {}-.ﬁ o J;‘:jr

| mwhfwh J.;.(t o, §)E{DS°1} ¢s the dmgonal mnm omsiptmg,,_of t]w aegarwahm of



