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s Cexp(lfl/?(lil)+HaK8(ImZ’))
CRHMBiENS. LR (2. )BT IEHC D EORITERORRANEN W
EXOBEFR I ->TRESBEEDS, MULIXHAONBEDTHS. EZIOFD S
WQEEIE (F (O BIERKEE RS p3hd Y, B> TLE—HROCREDH OB &
DTN(P)J:GDIEE'JEEﬁ'C“J"\“C@smC MU (2.3)RHLTDD, K> THIC
IF(Z)1 S Cexp(1&1/9C1&1)+Hg(Im&))
RiELTHOOBESN, ﬁtofznﬂéﬁm(m}/m{N(P)}mfwﬁz
E50, ThPEOEBIETHRuD OEBF-RBDE—HIT LI EIHOGLTHS. &
BIOHTHENLBEONERS ZOH T 5 (UNK) /. 5 () RERIR>TD &
WD LT, (2. 2)Db Y EELEE |
(2.2)’ mﬁ\]{wcpn/m{mp)}

DT%HU’C&% ZTCUIFRN(PY) EOPhragméh-Lindel 6o fRSFHR
Hormander [ 1 JR-> T 3 & XDRYD, KITHEBITREBELDHEITLUTHRDS
¥, BRERLRZFVTERX AV RMEHRUBRU D > RO T LD K 5> REM2ERA
UZ.
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§ 3. MEOEANOEBITROBFNEEDRDO+HEH

CORTES | KRBT & 5 R RRL U RRITR RS R S O T O
BREBERTESLDORUE2ES. 22 TBIFRHIMPoDHMLBE VL —ROKHTI
BT X SIEBEOAE S URKET 5. HICHOERESPhragnén-Lindeld t4
OEE—FETREIN 5 & 5 W - FOHB TURLRRENMESARL. LT OERO
AR Tolh Gt i 21T P A

I x, | ” X
K = { ~ SAX 1§§ﬂ<o}

A"
EBE, tOREHRDENIILUT
HE(Im:) = max{AlIm;1§+A”IIm§”I,a(Imtn)+}

CIEECR U T RGN R R,

IS FAROERE T THIICHARES.

EH3.1 P(D)dKaneko[ 5 ],5EH2 . 4OFKT +x, >0l idx oco-IiR
&9 %, BI5, @5RIEERa<L, A, b, c,Cab., RBARAP (£,{) =00R
=7, (@)= 7L L) PR TAD IS S0RBVT
(3.1) IImz; (57,51 = Ai:'uq+b|1m:nt+c|:”|+c
RETERBELLUTWSET 5. :ooa%-sm)xlﬁrﬁ@Emw&M\écmzi‘ (Efk
A/ a<1/bRoW) & 5 (UNK) OEEOTEKOER (0, ...,0,2)DH 5
EEE TRBITRE U TERTE S,

G @RE2. 1 (D) £V udGrufinKRRVe>0wTHU
(3.2) 1F (DI

sc,e (A+e) IImZ t+ @7 +e) 1 ImI” 1+eUml ),

+C£e‘6£| Zl+max {(A+¢) | ImZ, 1+ (A”+g)1ImZ” 1, (a+g) (Im& ) o
RERTATRESNS (BTIHOFED (2. 3) ERACAU TRRVHK O e O
ROARHRZT NI 572%) - TEROERABE HOFHizIA” >4, A7 , RUTa’
a2 T

max (A (ImZ 1+ ImI” 1) ,a" (ImZ ) )
TERERASHNERED . (3. 2) TROFHHEDIKERRKATHEAN (P) EImI >0%
5&2AHT
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(3.3) 1F (&), &)1

§Cse,\| 2 1%+ (ba+ (bA+1) &) | ImE |
+C8e
PO BUZHh s OEAMHAF, () RESS. TholdIng >0BVTE
DFREAOREKIS 2 kBFULTERRHET. KEbA<ak Y. epst+o/pias

8815n1+max{b(A+8),a+8}IImZnI+C’l:”!

a’ =bA+ (bA+1) e<a
EUT&V. Be—BHE OBEHG (£ ) =F, (£) ¢ K2 Snizgific 50 3 &M
f8Phragmen-Lindelo fOTFEEL —EH#HATHIL, if[mzné(é‘g/z (a-a’ +
o) 1z lesvta g ) sc e 1 woTm
’ »” ” o q.,- s
|F£((:)| éCeC lz l"'l\l-,n‘ a |Im5n|

BRoNS. ThEHEDOFHER (3.1) kVBENS

IF (DI
< ceMax t(A+e) I Img 1+ A7 +e) 1 ImZ" |, (a+e) (ImE ) i

EBB, HBHA XDV TV >0l

IF_(O1 s Cre7|ZI+A’(lIm€1!+IIm§"I)+a’(Im&n)+
PERTERRL L. BTFel? Sn0ffic & V ZhITEBRIRETES
#EE3.2 P (D) WEHES . 10KERFELIIFAFE L 0<a’ <a& 9%, ZD&ED
UbAsa’ 26N (P) LOIERBEF (£) WHUKROPhragmen-Lindelo fREHE
DY ILD

(3.4) I F (2) Iécgesi Zli+max {Al ImP;IHA” IIme” |, al Iman}
(3.5) |F(:)|§Ceeslil+0I:”l+a’§1m:n1

DZ2Pd, HEMOEHBIZOVT

(3.6) IF(g)|§C€eSIZI+AIImz1|+BIImZ”I+a’lImznl

DKV LD,

ZOFMEOTRIXER CauchyMIBR AV AHE2 . sOHEE 2K ABTH 3. B
W2 5322 Th=a’ =08 LRDOEHRSH. SOBEP (D OEMBUL BET
BIHIZDE “WHAY THADT, bASa’ RAEJUDOTIZ (3.4), (3.5) KHET
SBITAEROZEOENE 27 L DX WM > ¥ & &S LTERCauchyREEA
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HEHCRT A0 TH 5. (KdbroMnltd, RAW@E2.5,3.28 (£UT
LT SEEAED) TN EhCRBHREOURERR>Z L. B, KEREhEH
TP (D)DD,,D KOVTOEEND £EFWMI . KU TP D) H (3.1) DRHYVIZ
(0. ) BFERT) EVIRUTEEWMATHAUERBB/BONIEVHIIERFHELT
WEDT, BOBOLRDNXOHEE L HK-2DTH 5.

S . 2N G EHS . 1RHHT 50mHE 2 ARROEKT 5.

STLOEBUEHRERLE R > RESAEAOMCERU TH S & HRIICEPELE %
@ E CRALKREVSHBERI L UDERLU TORY. ZA LOEEIEN Y ER
SHMPIED » S TUNHAOEGRPEATERV LS RHIDEA TRV S, HHESE
BoRIAERL2<HPU TV ROETTHTH 5. £ TRIZENERHAT S L S EHE
ERODPLVOTHSH, RERPS IIPSTBEMTET, ROFHERERSIZEED
2.

FH3.3 n23& URBARAP (2, 87) =00 L, =1, (&) WINTROTE
RE/ETETS .

(3.7) llmrj(:’)l

SAZ 1 3+plImg, 1+C U L7 +1ReZ 1) +clIng 1+C
SZWLL=(Lg, .08 ) ZOEEX AEHHE (BEBICUEcA<alzd)
GEEKIZ OV T (UNK) OFEEOTudKOEAD (ulikFUL) S5t E TR
FRHTHNCHER TE 5.

SHOFEHE UV TEATHADERE 1) i@ XBultra-hyperfunctionfd
R ERIED A EDOFour i erBC K BERE V- 2DOTHS. FELLI ELRD
BSULEMEL RV, B LHOHRSARENOBEIE RS S EELIE AL 1

(D?‘D%‘F. . .+Dr21') u =0
EVHOABRARINEBAVLSIETIOTHS. ZOHRAORHMERN (3.7) ik
T UMERHETHPDLIEHTES.
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§4. ERRBOERRCHT 2 MEOIERNORBTBROBMITER DG ® ,

—ROERRBOBE I & EEENREREHU TORVOT. ik >THhy ¥ Y E©
RAEPEBATOBEZARIBRED . MERELL BT TDOWIBEEEL TV S,

1) Ultra-hyperfunctionfEREMBEHWASHE BRESKHIESHH
HFEx,=0l8EhTL AL T e [ (UNK) OGrud i nKEF ()P (£,,37)
=00 T, (L) RRAUVRDOF (1; (7)), 37) potF> kEEHHAF, (37)
=1,...,md. F(D %P Tfﬂi)#bt_tga)iﬂ;’ﬁm@ S k@t%ﬁu.?@mna“.
> TIHhFudDx >+ ONOBEHRITIERIEOE (Eﬁéh.:z‘ww PREULED
D) OFourierZFRBifRoR. ZOIERRFVEOHIERBBOGADOER
(R O /NMERZ K AREAERESEROEHE L RO TH 2. ZDLHI
HOKODFEAEEhrenpreis-PalamodovDFundamental Principled
HFEREIRT 4 m »@ IN(P) } OHEERHS EOK 5 IHBERFRE TRED
LHEAOGNADOTFourier@TE UTHEUWEAICET 5. ZhRUKHx FiM
&Zgﬁ%éﬁtrd)%eﬁé‘Ci%li%ﬁ@ﬁ&%i TEL<HRO. GBS I Re S D
BROKZEITHNA 2D, COFHREZTREICGEohELOEESEMD & EAHU
EEWTAEEER>TUESDOTHS. Fundamental Principle®ifHTH
D& > BRIZEZ LOFHRERF/RENCOAFAL . Ja’/[L\] DOFFli & &2 T 5 & 5 AR
FIRBEMEES CIEREREN 2R RE0Y — %< tb*'ﬁtﬁlﬁ’lﬁdtféﬂ‘mdiméﬁ
{REDTH- 1.

U Liah o COBIMAREERER. MEmEsonhbSFundamental Prin-
ciplellkAFBLVDLBHABKRTHRVWEL. HIEDIIPIREHODOD) DIFE
DOKaneko [ 2 1B 4HEE RUELhEIIEUL 8§ 20\ RICBL TR, £5
UTH TR EBITAESOROF R T 5 2 &L > THOBETHEL XV THWADTH
5. ZOEHREL—ROK TRERBEUFILTE I, > TEHKFRBOHER LML
AEH3HR0. ULHUBIMER THIAEDLHOTRIRO & 5 C#HANCEER> TS
BEE, COERCSOTERNICFIAIREKEFBHES. 20X REAHINL
SEERI. Treves [ 1 1 & AVMHERIEDZ DY 5 A COURBIERR U 2 EER A
KA1 +—TENH U RBRMAMEER L VBRI h TEY .. 20K 5 REHFTRERE




“REPEHT” Ok 5> RAVTESOERBORM ORIt RE 2ERThIRE
UDBRLRETHEHEVHIEETH» . ZORZOBOBITAEEKIIBaocouendi -
Goulaouic[ 1 JO¥ECaucnyll#l, Birkeland-Persson[ 1 ]JOF
BOERY/ ML SGreenDAADIH ([ 5 ]1,Appendix B) RETHRED
KHOWahEY, S KRAK [ 3 1 GHHERE &L B — BB REFIER-EO%
$TC OMORHTAEN LM OB E UTE 52 3BHe 52 X LUEO & > ki
&YKaneko [ 8 ]1TiUshlEBHHEOBEETEISOAEMREH#LR UK
PIRHER x | AR+ A EOCSEOR IR T A 2 EBTELTH S I ER0NS.

2) IR FE A\ OIEFHEOE MM 3 W AR 5 NERIERE RIS ORI
BT AAE UTHEOLRDKOEHRWERO LU, Kid0Dif < TER/NICEE N
HEEIR->TWVWAET S, CDEE O%iﬁﬁ,@tﬂ‘%—‘ﬁ"l“ﬁﬁfig {<x, £>>0} TKERD
SREHIRBODERELXS. EdMAWE v=(0,...,0,-1) DIEERET S EIRKE
UT&O. u(x) €% p (UNK) ZHUZARE (2B 5 Pu= 0DFRRBHITRE B
B, (0, ) pHIHERSRVBERE | ', ) =DIu ) | 4y gomgr 170,

M- 1EERBIENTES. HLUIIT<x, £>= 0NOBFERE LT = (x,
Coxp_pRIALR. (v 010 @x, soEs e U TRITROBRIE S
EHULREIANT PVHETGiERD, Hox' , BT 45 5BUMAY FEARHEET 5.
ZhoRPNEIBMEE UTAET S22k 0u J.U) 0, v &:;Pscj‘%iﬁﬁﬁbfﬁﬂ)‘h&i}
HEOBRMEEDORE I TERTESZ LRSS, MRBIOBOD7 7T—FREERD
TEEEAMRBERCPETERV TSN, EHOEBERFLOTHERE 2HlaaD
FhUEHBAVWERBE S IEVRLEIIBLTL 3.
3) "SEDTEEI BT 5 FE TERREOAER T S Fundamental Prin-

cipleRERT Ak HAEAL A EIINHRBEARESZ L IMHNUTSOT, &
OE#HRE OO BB EIRATUE I VI A TRERERGICITHE RS . EH%
HoBa&dDFundamental PrincipleDELRT LI, F (7, (& ), &%
N (P) LOEHE UTEFESRURGhIIRSRV. 22 TKPEEN#EOE 2R "OH

#*) RIAKE LGOI - dEERICBaouendi-Goulaouic[ 1 1B
LABITAEBOBXICe Y P 2B TEOEGREDRLOEBhh 5.
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FILX=COPI BT 5 —RILS W LEKRTOK OREHF 1 SEX > KEEAL. ZOL
WHREEGR L 1 J0EMEULTE |
% xix * %‘gi}((n'lfﬁ)

TR, & g x= g X, B) ERS>TOAHLIRBOREAL LS. BUBLEV>TD
BAUEKOERORBI ZEUNBARY (KPERNOBKTEER X %O &1d
"B Wi TEBShRBREZASLENS S, FAOERIIK=M, (ERNEER)
DFEETH > ks, KHHEARS2ARKY <. ZO&S REERIERRT & B
Kaneko [ 4 1 THEEU LY. FLERRRHULOITERL. ) UTE2L
OEMTHAOTHY N ROG THHEA . ,

uE¥ p (UNK) KHUZhRF (V) DT E TERU TP 2L THSWF [KNU]
DD S F | (OUBIBESNBH, ZhePOEHMOBAN (P, (2, ) CHIBEL
£HOAULUDF (U) NORRI & 5 FIEE BBV, 2L T uORBUTHED
SHFHEORRANY b LRI 55 % RURERT ;| (0, £°) OFEDRED T
ZZORAUBHIET 54 (0, 2D EBLTE 1| |y (p ) DFELTORBEE LM
5 TH55. KidO TERNOFGR CEBMHR S S ¢ XOFAIL B B Mk KT
WIRYRE L, o TEM SERRIL PR BHZET S5OT, SHREN (P ) i
> TO—EREESHY IS5, Th& V& (0,0 REUN (P,) OEMAHLH 028
EET3TH55. 25UTI0k5% (HIBEE | (o BESh LB H— Rk
EFOLVI) ERTOERHBMCY < EH—DD "RV FHEROTFEDRED FiZ
TR O & 2 OREBIRERH R VECHORBEREEN S5 TH555. Th
FODIERFRBDEXDFundamental PrincipleD®ih%EN (P)CCORH
DN (P )C(SE ) o CRALESELSDOTH 5. MM !
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96, AR T 5 REMETGE

#ER

(A. 1) . Pu = (gT—A(x,DX)]u(x,t) = 0

BEZS. CRAEXORFRNEREREE T4 _MEMHAEAETH 5. COAHEN
KHUEED “Kok” KZDOWTERBITROBRETER (0. 1) PMVIUDIERRES.
KOFEFEUE UTABEZ TERESNE LB UBUNKTERIN TV S K IR+ E
WHDEES. Har togsDEHEOGH & @R, BEElIVa” <alldUKN{x <-a’}
FTITAR L OGS, BOMHU=QX] 0, T U, FLREAEAUEESA NI M E
BRKCQEUTKX] 0,5 [0ETHAL U TH—HBiEREHRL.

EHA.1 (AL D I UERBITROESETE

2 (X0, TINGX] 8, TD /& p (@10, TD = 0

MR Y LD
DERSGBRZUREDHACEL LY. JQIEENSHET, BullMBRUKE (4
THIEREE WD)

ado,TL U ©x{o}
DEEEF TR THALIREUTLY. THLRGBEOF—Y & U TERBTHIR &R

9 (x,t) = u(x,t)lagx[o,T]’
(A.2)

) = ux,0
BREohE. Thaldg QX 0BT
9,0 = B® |5q
B & T 5 EREOHTLHRERT. ThRBLEEEDTOWHL 23 EBRAL
HENRLERG. SR VEETI0, TIOHMNELStei nifEWRE D, 2
h E BT RRES OXRU (=0} DEAREEILE OZDVDLTY, PLEREATL
2E&FhiE. CartanOEEBICL VW EOEMEK Y T

Vigoxio, 1 = % Vlg=o = ¥
RighdTvOPFEET S, TH&w=u-viIZtt

Yigaxlo, 1 = 9 Y|tz = ©
Ri#HR U, £=PwidOX [0, T] LEBERIIE 5.
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A .2 fH0OX[0, T] TREHIIGR G TRGHE

{(g't'"A]“’ - £

Vlge = 00 ¥|t=o = 0

ORTOX] 0, T [EXRBIRHRDLOVEET 5.

EH AWL? (Q) LOBEBBERT 5. 5. e TAERer>A InTI RBLT
B(L2(Q) ,L2 () -BERESER%. #1uzs £ H0X [0, T] DEFILHEVXOTE
A& hit, 2%

t
f e (t=8)As (4 S)ds
0

t t '
= f Opshy (x,t-s)ds + f LY (x,t-s)ds
0 t

T%iéh%t@%ﬂ@ﬁwuﬁﬁ&@i?%tgt&o%ﬁﬁ{mn>AHmrHﬂ®
£ THRITIRGE T 5. —77 x BT SRITIEMPIEC X Ut >0REET 3¢ (§4- )
v= EORWIEVOATRE 5005 2 —FOEEEE THRIFEHRTE 5. Hl2Malgr-
ange-ZernerOFHMLVw (x, )X (x, t) OEHKELTOX] 0, T] OFEtECIER
Em%. T

BAWEVRERFE U TR O TR t =0T L2 (Q) OFEHKTUMERS
Rk UTORVCEDERTARY. T, SVEET. I0EHEESTS5. b,
&SR UTHBEREwEDED U &R BT 5 & &, |

Ulag = W) g Ul = V)|,
H»o, XiEOEHERE T

wix,t)

Pu = P(w+v) = 0
BHREUTVS. HiHarnackO—EBHEHRZ K VD EDHOSt<THu=w+vER
3. BICHEDAREITEIRRY COERIMIT S, E0I TR uPREITRELTQ
X]o, T[ETERENRILEEKT 3.
U EDFEHIHHRZ E UPE>TORVOT (BERSDIIHHHEAL. 2T TH %)
AP MM TOTHAERTURVEEDh AP MEBH SR, ABREIZt 2
BUBARERLIET 20RESHUIRVTHS5. |
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