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Somec papers on pscndo-diffcrcntial operators ({1} {31, [4]) deal
with p-hypoanalyticity and s-hypolocality, Loth of these properties being
investigated 1 o local sense, L.c. on compact sels.

The notion of global nna]_\'tic-h_\'poc]lipticil'_\' for pscudo-difl‘erentia1
operators. introduced by Taniguchi in [2]. gives new posibilities
1 to investigate pqeurlo-dii'fcrcntiﬂl operalors.

Tn connection with these posibilitics, the purposc of this paper 1s
the study of global s-pseudolocality and global s-pseudolocality with res-
el to a group of variables, for pscudn-dil"l'crcntiu] operators.

, § 1. Global s-pseudolocality of pseudo-differential operators. Lel
b 2= R, a function a = C (R7 x Rv) and the pscudo-diﬂ'ercntial ope-
pator 1 with symbol «. given by

(1.1 duA{r) = Sc)“"’-i: ala, E}Fa‘; (2) dZ.

Definition 1.1. G52 (f07) s ihe set of all fitnetions = C= (R} which
satisfy
(1.2) || D n{a) e = M Hhfa

where s 2 1, 2= (@1, X2 eees %u) € N and || . ;2 means the norm in L (R™)

M is a positive constant which doesi’t depend on «.

Pefinition 1.2. The psendo-differential operator A is global g-pseudo-
local if u = G8, (R") implies Au = G3: (R7).

Theorem 1.1. Let a be the symbol of a pseudo-differential operator A,
siech thai

(1) RS Dia (w, 5) |2 da di < Mis(3 %,

where & = No and M, is positive constant which doesn’t depend on Be
Then - is global o-pseudolocal.
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Proof. From (1.1) we formally eet

!
(1ob) D A () = _{.__ o R -
T ( ) e a1yt ! o PR S ])g- a (_’[', E) b (E) d,:.
where o' = 2 — »”.
R.V (1‘4)5 I‘ I'CSII“S;

(1.5) || Dzt I ( LA [N ¢! 1 2
5) || D3 (@) s g hél: wa"\ D (. ,E)u(E)dE_()n’.r.

Applyin artz’s i i
pplying Schwartz’s inequality for the integral with respect to Z, it follows .

])3 /I” ) ”L‘ =
e 4 172y 2
(Izt o 2l |(S | D a (ir, E) |2 d= ] (\J E”"u a 2 (IE) ) dr <

ol
- . 112
(M w2 la .(SJD% afx 3) wa) MBI (o ) )2 da g

o !

M

2
) M0 (57 )2, gg | D a(a. 5) |2 dEdu.

tep

P ( ' !._0!
Taking into aceount (1.3) we obtain
f
FD2 du (r) |2 g2 S 2} y
’ 'ém %! ” (e MG (g7 12—
g' bt Iyie—1
— v 153;( ‘ N2 -
|='iz<;|z| (1) 2! AL Ay,
Since 2" ! " Hael <1 it holds :
| DF (@) 50 €2 Y (o )y A8 Jpeuspen
1] 1| '

Choosing M, = 2 we have

LD A (2) e < 2 (2 1y M0 Y (;]LYHTJIJ” _
122 LM -

‘§'1(91.')‘-’F.1['l-‘-.2+1)( ¥ (J_[_} e
txilat LM =

<(x ) ]1~’<:|+nl)( ¥ (1)|1|J_g
EYPREY

PSEUDO-DIFFERENTIAL OPER ATORS

PSEUDOLOCALLTY OF

L E AR EACH]
R

LR L ks

g2e (y 1) M
Taking a constant M. osueh that M, = 20 My, it resulls
() || D% du () |Gs g MEIFN (2 1)
From (7} if follows
1 e s

fre = G852 (7).
= (R x By be such thal

{) I (2
aned this means that .
Theorem 1.2. Let o

R[ Diale. Sy sde < MR (2 D@1+ R

Jhere mois a positive integer and M = 0 doesn’l depend on 3.
A is wslobal  s-pscudolocal.

Then the pseido differential operator
Proof. Estimating the L*-novm of DE Au(r), we

a ! -
| DE Au(x) |G = S( Yy _T'—"‘HS 22 gl Pr= o (r, The (§) dE ¢ d
e fr AN S« S

g (e

WX
1 f
DFa (e, E)] B u(d)di)yrde< 2 E ( - o ,] X

V(Yo +pzpmeemmi o2 e @ 9

—"——,) (1t —

lmu

2 ')-m—[n.f:]—l (1 g |ytiniadl

-
-y

-)"‘I +{n23+1 w

r .25(1+|a

m+[rr,f"]+1 D‘z " ”L’

<)o
<2 Y

!
(, |] gt n (g 1o €y AT (7 1)

2 g2
AR
=2CC, %, (-—."—T) (2 1) (277 1) JRIEHD AL <
g x
< 2C, C(a ) Y AL0ien Y5

wfga
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Taking M, = 2. we obtain

_ , Ly
1D ey ll7: £ 20, C {1y M hX ( Y )
wara LMy
GO (2 1y MPELY g VIR [ 1)2e
where M. is chosen so that M. = 20O CA.
Thus we get -
DE i foy i = M (1"

It follows :
DE fu () a5 M

which conciudes the proof.

§ 2. Global c-pseudolocality with respect to 7. T.ct us consider
o= RBeoof the form o = (@, @), where »" & Ry, 2" € Rv7vand 1<k <,
Definition 2.1. .{ function w = C= (R*}y n L2 {(R*) belong |
_ Demn S . s to

G5 (R If and only If e -

| D2 (@) o < MHE (a1 o201,

where o = (24, % yen ), & €N, folds.

Definition 2.2. The pseudo-differential operator A is global p-pseudo-
local with respect to v if Au = GF: (R} when 1« = G (1)

Theorem 2.1. fel @« = C= (K" x R¥) be sueh that

-

SS DEa (e, 5) 2 da dE < MP# (B 1)

; Lo .
Then A is global ¢-psewdolocal with respect to @,
Proof. L e U LS b SR - e
roof. Let be £ = (2,27}, % (T T = T = = =

We have the following estimate

2!

|| D2 Aw (2} ||j: < g( PEl )

' gx 2! 'S E"T P”,'.:ID;‘” a (i E) ¢ (i) (IE

<2 )

2 g

2! 2
( af ') i|| D;’ I (‘?") ﬁ,’ Rg | D:: tl (.L‘, E_) |2 di dr =

a ! e
<X (au—r) D=4 (10 DI (2 1y MRS+ (1)@
where W, is a suitahle constant,
It follows :
Dz che () 8 ML (g 1)

Thus the proof is complele,
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Theorem 2.2. Let a € C7 (B X Ry be such that

I

:)-n—l

S | D a(r )2 de < AEE (g R0 E
N and M, > 0 arc constants whieh do not depend on 3.

where m =
Lenorm of DX o.fu{ry and we

Proof. We estimate the oblain :

\ 2 el R g (D) w () de \) di: £

!

| DR Au(x) |l <€ ‘\(1;{# W’

! H
(~—‘——.) R(&n e j)-metim=1 | D3 o, £)] (L4 37 rrEm X
&2 1 R

b4

2y

1 LT

— A A Do X

- z ! E
2R dordr <2 BT 10

&R(l 4 E et DE a (e D)1 A de < CF RV EEEN P

< MEED (2 )2

with M. chosen so that A, > 23, C.
Finally we have :

Dz du (@) [l € METH (2P

which means global o-pscudolocality of A wilh respect to a2’
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