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HEBTHAY SBATE ( Chisato Suzuki )

§1.13 L ®» i

BROFEREL B IO TORVWVERRTOEBREER I BERTR, BOBEELERZ
OLONULITLUITEL W,

RER TR, BB I->-THBLAIEROAFERDOFHH LT, £4HWIcZzL S
OAFBEROTBRE (£0#FHE) 2F AL, HERLECTOMEOROFEDKIEE
BZ3HKICoWT, Bz, FRERSHENX (Hamerstein HER) 2HRICHER
T35,

§2. H #

Hammerstein 5 2

(2.1) u(z) :_fI K(z, s)f(s, u(s))ds+h(zx)

= T(u)(z)

LT

(i) Klz,s)ixd IXI ( I=[-1, 1] ) L@ Riemannv] 45 BAE

(ii) flz, 2) @ IXR ECEZEINL (—&RK 2B L CERER) ERMEETHo
X%l d : I EOEED Riemanna B BEE ul(z), v(z) X LT, #YK
I FoEMAEGREH g(z) BNEFEELT

| f(x, u(x))—f(z, v(z)) | <glx) | ulx)—v(z)| (z€I)

PERALT B .

(i) h(z)ix I E o Riemannv] § 4P

EFRELT, DEOHEREHRNL L) TRl

[1] Riemann w45 PIE(%EME R(I) EDEH

(2.2) - T.Aulz)=0,(7m ulz) +h(z), for uck(I), n>1
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OABE u(z) (n22) DELETEEX, BERHHF { u.(z) } Db-T,

DENRILT B.

(@) u,(z) 3 Hammerstein FEXNEHREH B THET 3M u*(z) T L: PR
T5. (<FEHE2, FHI)

(b) u,* =T(u,}(x)id Hammerstein SR EH 2 CHET 58 u*(x) <—Fk
NEKT 3. (<FH4L)
T,
DO, :n RuN7 MV weERLFHMT 2/EH KT, Hammerstein FERXOHE
S OEPICHYE T 3. _
. BB wz) (2€I ) O n RGNT7 PIVEBNDHE ;
raulz)=(ul(zi),eee, u(x,}))T =u"&R" (z;el. )
M., : BREWY, n R Legendre ZIHAD n O X oK DES ;
O. = { %1, T2, e0v, T, }

[2)] B®H T, "LRHGEEZFEO-DOLES4EZH4ET FEOEH/
(2.83) T, (uw)=zg,.( O (ur)+h ), (u=(Ur,ese, U,)ER" )

= _)j:K(xi, z;)w,f( ;. u;) +hiz;) ]

KRB EEDLODIETHB. (CFH1)
SZT, {w, } FO.EIEKRKES D Legendre-Gauss B /ARDEHBE
Thb.
CHhoDEENS, DEDENFERTXS :
T2l ick-T, BL I (nz2]1) OAHEROFEREFANRIONIE, [1) 0D
TRESICRRINLER [ u.(z) (n21) oFE] BRETKELED, @KRUDOD

wBBHEENKES., §ibb, Hammerstein FRAXDBEROFENRIEINSE Z &I
5. 1

CHE) O, T 2EhEh T OFRAUSES, BBIAUERE VLS.
@ T, OoAHE%E T OAE S (XidHammerstein5 X)) OFEITUBRE VLS.
®TI. OAFHH%E T OAEHE (XidHammersteinFBH) OB UB L VLS.

Ag¥ i3, Hammerstein HER D K(z, s)& fls, 2) it L CHRFTHEREEL,
IONBEERALBHBOLET, I.¢ (n21) OARHEFBRROZOBROBEELES
BicikRT 3. B, ChoDBRICHFVT, FER
(2.4) G(r)=0 (G: R~ - R~ )
ioxfd 5 Newton HEICH ) 5 Kantroviecd EBAREMN B REAE2E-F. bbb
FHER (2.4) icxtd 5 Newton HFE

G'(US)A*=—-G(U*), k= 0, 1, 2,
U+l = U+ AX
HTBOXDEHETH 5.
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[ Kantrovied ;g (L.B. Rall (2, FH22.4) ) ) G(Z) hHEREME U oI
(2.5) NU':8) = {Z&ER: ||Z2-U" || £ 6}
WHEWT 2 EEEMTAITRETH - T
(2.6) | ¢"(Z) || <K
WNERMNTBEIBEH 0OKK<coWREHELT, G(U’) @ Jacobi fTHio# 6 ' (U°)
Xt LT
(2.7) |G -*(u°)|| < B
BEEH 0<B<ooNFLELT
(2.8) . h =BpK<H
(29) 625'5(1"}11"2“
ThHhhiE, GU*)=0 %2iii-3M U*c NU° : §')DEFEL, Newton @FEIT U* I
WK 3. fZL, nido&X%2MH~T.
TAC I =1IU"=0 || =l6"""(UV°)&(U’) || <£n [

§3. FEAINOE AN BT

DEXRBERFOFBROHNICH T E2LHEEDHEIDIDOTH S,
G, :R"—>R" (nz21) 2B#H+L, Zz0H*%
S= {G,|n21}
L4, S NEeNETHE LR, BAAREERNVTE n (21 ) L, HFER
G.(x) =0 ( ze R* )
NEEFEHDIETHB.
[EE1] 220 (1) &£ (2) BE/BDFH S= { G, [n21} LB THB1D
O+ 1B3FHETHD, (1) & (2) PElkxhsdtx, £06, (nzm) OFER
- (3.1) G.(z*) =0
AWM 23 N.(vr, v, ) OFICEET 3.
(1) &% G, B2HERMITETDH 3.
(2) 35XR7 MVOF {v° € R* | n21} LBE n21 Hb-T, FED n2

micxt LT
i) BYEBEH r>0,K>0 RELELT, EFED 2" € N, (v, P)ic LT, o
XKL T 5.
Il G6,"(z") || £K
722U N, (v, 7)ix v OFEETH S ;
N.(v, r)= { 2eR" | || z2—v" || <r }

i) EMEER B>0 R"ELELT
Il G,""(v*) ]| £B
NI T 3.
m) & nzm LT
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I G. =" (v") G.(v*) || £ 7.
PRI TBEIBHEBBLVOEIN Nn Z Naet 2 <200 20, 2 o+ Db
> T, DENRILT 3 ;
(@ h, =KBp, <1/2

0 .=t P < p
[:EM]) dXTO nzm o} LT, HFER
G,(x) =0, ( z€ER" )

DEE LD &L Newton HEicBid % Kantrovic DEBM S5 WVWZ 5, EE, £EO
nzm LT, N7 ML v 2HREME T Newton BETREE (I-1, 1I-1) &
O nictkfFET B &KL

I G."(2") || £K, (z"&N, (v, 1))

I G."~'(v) ]| <B,
BB5EBK >0, B>0 b 5. Lizd->7T, Kantrovic O FEEOFH I H 7= - T,
EED nzm TOWTAHFBEF{R (2.8) & (2.9) 2L TVWBE I EERETH
Bt+acthbs. 9 n=mn 0FE5CF (I-1) @, DIk, HSHIC Kantrovied
TEOFBIHEI-INSE. L ->T Gu(x*) =0 2F T8

z*cN, (v, r,.)
BREET 5.
DX n>m DBEWXOVWTEZLISE. RERCED 2.3 n KBELTHABRI TH
ENG, h, BHEHFABLITHS. LT, XTO n2m K LT

h, £ h, <1/2° ;
ARG B. FAFCr, dbn CBELTHEABY THB &0 5

r, £r, £r
DRILT B. LEDN->THEED n2m 0FE& S, KantrovicO EEOHTRIIH X N,
£ niHl G.(z*) =0 298 €N, (v, v,) BPEETS. ZDL %

N (v, »,) C N, (v, r.) ‘
ThzrEhb, x*eN (v, v,) DNEZ 3. [

§4 TH1OMM~OME TR

BEN.= {T1, T2, oo, To) FOFEGEUR u.(z) (FROEBMBEEAMY v ) O
BEZRELT, EEDO n(>m) OFRE . = {T1, T2y v, .} FOFEGEUR
u(z) (FROLWHEMUR v» ) OFEEEH1IICDEIXEART 5.
EE1OX7 FVEH { vER} KE¥TEHD%:
(A1) vr=gauE)= (0, v, L, 0,) T

K-> THRT 3. X561, N.LOMKEAEUSH T.* OLBHEAHERE b LR, B
BDF {6, } 2OFWL->THEKT . £ n>2 LT

(4. 2) G,(ur) = u— T,%(u"), ( u"ER" )

= ur— K W.f(u")—h |



100

N
ur - ( Uy, Uz, ceosey u, ) T
W, = diag ( Wi, Wz, eee, W, )
flur) = ( fulz,, u;) )" ( 1§1}§Tl)
K, = (K;) (1, j<n) K,;= K(z;, z,),
h = (h;, )T (1Lign) h, = h(z;)
K (42) DIVBAKEBERBEIODXOHADTHS.
Uy Kiy oo K1y W Fi1(Zi,ur) h,
. Uz KZI s e e KZn w? O fz(xz,uz) hZ
G.(ur)= - - . . . . — | -
. . .. 0o . . .
u, K.i «o. K., v, FalZ, u,) h,

BHohic, B (4.2) oFER
(4. 3) G,(ur)=0
WRBRASNIE, FORIIN.LOoOMEBEURAES X 5.

ECHBRLEEROMN {6, } OAWBELRTZICH D, Hammerstein RN
DOV A%EHBLTHL. ¥9, ZRUOHBR>XTH 5.

(iv) Hammerstein 5RO 2#% K(x,5) B X O f(xr,z) BRITHTH 3.
XoRETORHBERT 2. zOHBREE, EAKONKHEDO LS BHEL f(z,2)
Dz BT 2EHEBICNTIHEIRODVWTTHS. THLL,DED2O00r — R
DVWTHEET 3.

[y—2Z21) >X%FEET 5.

(v) K(z,s) ZRXBBE%; K(z,s) =—K(s,z) ( (z,5)€IXI)

(vi) f(uw)® Jacobi 75| F(u) = ( Fi;) ORSBEED ue R* LT, ¢
XCE (¥B6) L9535, CCTCRERMIK Fi;> 0 (0514, j<n ) &
LTHL. 22T Fi;ld u= (uy, uz, ..., u, ) "€ R i L

0 filzy, u;)
Fn=6u o u, s

(01, j<n ),

L1333, ,
[Fr—22) >oX%2KET 3.
(v) K(z,s)i30F (&) EORNBREM ; K(z,5)=K(s,2)>0 (<0) ((z,5)EIXTI)
(vi) f(u)® Jacobi 75| F(u) = ( F;,) OBSRBEZDO ue R oxtlL T, 9
XT Kl(z,s) LEFBZWM3.

EE10#FRICHL->TR
@ Il G v,
® #EYELHEK (2°€) D,CR* bW T, || G."(z")],
® Il G, ~(v")G,.(v*) ]
DOFMEIBLEICRZ. DIKHTRINSOFMERDSZ LN FELEL S,
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§5 | G '(v*)|l © F M

ZITC, G, (n21) OJacobifTHoH G,' ' (v:) OFMES5Z 5.
DI, [F—X1] koW THEZ 3., T ROLESE K(z,s) N
(5. 1) K(z,s)=—K(s,z) ( (z,s)EIXTI)
Wil L, f(z,2)D 2z 1cB§94 % Jacobi §7%] F(z)= ( F;;) &
(5.2) vze R* LT, Fi;> 0 (1£4i, j<n)
P TEHAICHOVWTEET 5.
X (51) b, Kz, 2)=0 XRIATBZDT, (4.2) ROTH K.BIRABRYT
b5. §hbb, DXNKIT 3. '

(5.3) ( K, )T =—K, ' :
FEE (5.2) ickb, WFZIREEENSATHNTHS. Lizh-T
W.F(z) = PP

REOY-DE S BEFEAAITH P 2Xb3. ChoOFEENS, G,.(2)D Jacobi §7
¥ G,'(2z)= I— K,W,F(z) |% '
G.'(z)= I— K,PP=P-'(I—PK,P)P
DIXHICEFTXS., COEFICHEWT PE,P T (5.83) Itkb
(PK,P) "= —PK,P
NBRILL, REAKRTHTHE 08B, 5% PK,P= ( L;;) 90, Li; i
Lii:J—wT_;KijJ‘TS?_i_j,
Lz,

BLALGHBE I ICKRABITHRIMEBROERFEOAZED>Z 06, PK.POEE
HIHMERTHS. WEth%E ta; (J=1,2,...,n) ¢FhiL, G '(2JOEFME
BT I-ia; (§=1,2,...,n) OREITSZ. T, 1 BEBHEATHS. L
T2 T, FEED 2R ICH LT G (RIOFRIELELT, 20 J VAT G (2)DH#
S/NEEEOSIECHFMTXS. Lich->T, DXOFEMESE 5.

r—-1 1
(5.4) 6" "2l s — T 7a ]

I1<j<n

<1=8B8

22X, [F—R2J oW THEZ 3. TRbOLHESE K(z,s) NN
K(z,s)=K(s,z) >0 ( (z,s)EIXI )
*Wit-L, f(z,2)D z B9 % Jacobi 47%| F(2z)= ( F;;) &
fEEoD z€ R LT Fi;< 0 (121, j<n)
Bl BECOVWTELI LE+oTH S,
REWCEY, 75 K, ODRBIIIXCTETHY, F 70 W F(Z)IZIEEMEXA
TR kB3 EMS G, (2) O Jacobi 115
G,'(z)= I— KW, F(z) = ( J;;)
DEAFIRITXTIEERS ;
Jij:6ij+ w;K; ; l Fi; l >0
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CODEIBIXRTORGSNIEMTH 5 X ) BITHMIEMETHERETH, >DXOFEH
TRINBHE%:HO. ’

(%8 (Varga 3) ,(#i&E2.5)) 1 nxn 175] A=(a;;) »EHTHH, HHOEMET
ThhiE, A DZART FILEE (L) IcH LT

n

(a) 2 a;; :D(A), ( 1§‘i gn)

i=1

PERILT Bh, i

(b) min { 2? a;; } < p(4d) < max { Ei a;; }

1<i <n V! 1<i <n
DVFNIANRILYT 5. []

Jacobi f7%] G,' (2)I3EED 2€ R TH L TN THD, W HOIEETHEZ I EH
5, COMEEZRVT, DX0REREES.

1 + min { S wk,|d,, ] } < p (G, (2)
1<i £n ‘-t
1 + maz ,{f Wk, | d,, | }>p(m'mn
1<1 <n ‘it
LidioTs JIVAEZRNRY MEBREOBEFI LD, DXOFELES.
(5.5) Il G'~'(2) | < ! <1=8
1 4+ min {2:.l wiKijIFjjl ]’
11 <n V-t

ZZT 26 R* IEETH 5.

KfomeE LT || 6.7 (2) |OFMBRYy— X1 BTy —2R200AFE b
CEREIED, 48y —X2XH T3 LB B R CX3. LT, 2 =0 &9
5L%, FH10O%HE (1-1) I3
(5.6) I G, ' (v)|l< 1 =B
KX XhB3lEbbh 3.

§6. |l G."(2)|| O ZF f

ST G D2REBETHB G."ZDFMIIOVWTEZS.

¥4, COFMELEOLIBHEBTITIATIRVONINEEZ S, W, BMEBLAHUER
T,* (nz21) OAHE (FROLMEAMUR) PWEEITZETHIE, TOBO L
LOERNGHINIE, DEBZHEHBEERET LI ENTES, £2C, TDXHIKER
OFMEEZ B2 &icd 5. T, OBMBOEMM vv= (W, Uz oov, U, ) "TER" N
bsEThiE, uv i

ui :Z ijijf(xj'uj) + hi_’ ( 1.’:11 2.0 AR | n )
i=1
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MRS, ERO 2, u) KPHEOEBEERT O
flzx; u;) =flz; 0)+ Ff.(x; u;*)u;

u; :Zn WK F(z; u;*)u, +§ w,K; ;f(z; 0) + h;
i=1 i=1

/5. KL w* 3¥ob u, OMOBLLBIETHS. EXEXY MPIVEBTH
EoX0&kH31cF T 5.
( I—K,W,F(u*) )u =K, W.f(0)+h
HBWiE
G, (u*)ur =K, W,f(0)+h
=L, u* = (uL* uUz* .., u,* )T
f(0) = ( flx:,0),f(2:,0), «co, flz,,0)) T
ZDExk, G'(wIRTFEHTHINIE
u* =G, ' (u*) (K,W.f(0)+h)
N"ESh, DXOFMmEERS. '
I <G " (uwr) || {20K0 £+ 1R}
Lich - T, Klx,8), flz,2)Ic8F 2 RE (v), (vi) b BE X, FifficsF
MLk, n IKETEIERNG Hu*) || £1 LFEMTXEDD
(6.1) I u < 20K [1£0)If+ f Rl
»Eoh3. W, TEHI1IO%H (2-i) tbF3s r %
(6.2) r = 2\K|| HFO)| + IRl
LED, #HE D, *
D, = { zreR* | || 2~ || L2}
EEDHNIIE, Dhic
N.(v*, »)C D,, (nz1)
NERILT 3. Licd->7T, D, ETI G.,"(2") || OFFMIE N.(v*, ) DFMIc bE
Z3.
T, D,.ETOD G,"(2") D) VLRI AL) THOWIAELKELLFALLI2KKLT
FMT s ENTXB, Thbb, 2" =( 21, 22, ..o, 2, ) €D, XL
0iflz; =z;)

M.

I 6,"(z~) || £ sup
1<i <n i-! 5z,?

BRI 3. Lichio, EED 2° € D, KHLT, DXOFMEES.
” n azf(‘t.’y)
(6.3) I G."(z*) || < 2||K|| mazx maz y———eﬂ
.zl |yl <or 8y
CORBBIbETSKk, THI1IDOEME (2-i) KBFBERKSE
2

(6.4) K= ziK| mx mes | 2FEY

zeI |y | L2r oY’
LEvhiE, EH10%# (2-i) Bikxh3.

l Ki; w;
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§7. Il G "(v)G.(v*) || D FF fill

CCTCIR o LOHESGAUR u.(z) 2HE7. TELTESNS nRTN7 b
UV =g uUn(z) =( V1, V2 ..., U, ) TER"
PHEHECLT, FER
G,(u)=0, ( ueRk)
Wxf9 % Newton BREOWOREM u LHREM v LOE
(7.1) A’ = u—-v =-6,"""(v)G,(v)
D) NVLEFMT 3. 5, n>m LF 5.
UTOBATCRESOHENADLDIC, . LOHESEEUR u(z) 2T OICH
i v(z) LEITEIKT B ; vizx) = u,(z). v(z)% Hammerstein 5 (2. 1)
KRAT B EI0E > THBE ra(z)

(7.2) v(z) ~‘f1 K(z, s)f(z, v(s))ds—h(z)= r,(z)

KE->THONE. CORERDZDLIRKERIBILNTES (XW1) .
(7.3) r.(z) =A(z)+ B(z)+C(z)

_ T - 1 ‘
A(a:):—fl K.(z, s) R, (f(v))(s)ds,

1

B(x)=— § R.(K)(z,s)f.(v)(s)ds

-1

1

Clz)=—§ R.(f(v))(s)R,(K)(z,s)ds,

-1

=72 L
R.(f(v))(s) = f(s,v(s))— L.(f)(s),
R.(K)(z, s) = K(z, s)— L.(K(z,+))(s),
Ffulv)(s) = L.(f(v)(+))(z),
K.(z, s) = Lo(La(K(<,*)) )z, s).

5%, Lo 3.t OD Lagrange #E{ERETH 3.
Alz), B(z), C(z)ignwIhd SchwarzAEXEZHVWTESICFEMTX 5.

1,2

| Az) | < [ § R (z,s)%ds f Rm(f(v)(s))zds]
; -1 -1 (A, CE&®B)
< 2vm M, || K |l Fe(D) (m)‘ Il
1 1 1,2
| B(z) | < { § R.(K)(z,8)?ds § f.(v)(s)?ds ] g
% R (HEB, DER)
<SVZ (I1+vm ) M|l Fo) b {IE™ I+ 1E™ )



1 1
|c@) | < | § Ru(£(0))(5)?d5§ Ru(R)(3,5)*ds ]

SVEZ (14+vm ) M|l Ffe(o) ™ | {IE™ I+ 11K
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1,2

(& C, BsR)
b

s

BRRicEEDzeE[-1, 1]

=1L | 8™ || = max  maz | K™ (z,s) |
rzel se1l
Il K& || = maz  mazx | &™ (z,s) |
r=l seIl
| f(v) || = max | f(z,v(z)) |
’ z=T -
| fe(v)™ || = max | £ (z,0(z)) |
reT
2= m! var
(7.4 U= Temt) = oo
EB M, OFTVOEHRICIZHD XD Wallis OLAREFH VI,
Kt L TROBRZDOFMEEH 5.
| ro(z) | < 2Vm M || K|l |l Felv) ™) +vV 2 (14+Vm) M,

DX,

(7.5)

X AN FO) I +Ma |l F(0) ™ |1}

(IR N+ 1E™ '}

(7.2) KOS % 1. LD Legendre-Gauss OE4H Al cHd(LT 3 &

v(z) =% w.K(z, 2,)f(z, v(z,) ~h(x)=rulz)+ E,(Kf)(z)

PESLHB. 22T E, I Legendre-Gauss ODE T DBETH 5 -

22a+1(nt)* 5 2+K(z,8)f(s,0(s))

E.(Kf)(z) = (2n+1)(2n!)? g sin ls:._? (el <1)
COBEEFMEI O
| B (RfNz) | < — M) ey |a“ K(z,5)f(5,0(5)) |
(2n+1)(2n!)® se&I os?®
< ia ll (RF) 2 |
"EShB. 22T
| (Kf) = || = max maz | 62: K(z,s)f(s,v(s)) ‘
rel sel g s‘®
(7.6) . =m,/ ( (2n+1)2%-1(2n!) )
BB u.ld Wallis oKX DB, 0WE (7.5) XD = %21I. ECcEEtT s &

G.(v)

r.(x:) + E, (Kf)(z:)
r.{(z:) + E,(Kf)(zx:)

r.(z,) + E.(Ef)(z,)
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BEONB LD, ETKODIBRELRZOFMZMALT, || G KT 5o
XOFMHSrBREONS.

Il G. || £ sup | ru(x;) | + sup | E.(Kf)(z;) |
1<i<n 1<i<n
< max | r,(z) | + max | E,(Kf)(z) | <Hn. .
rel rel
=L
Ho o = 2Vm M IRl | F(0) ™ | +V2 ( 1+Vm) M,
(m) (m) {(m)
(1.7) X { I Ff(v) || +M, || Fo(v) Ny (Il H+1Ks I}

+ .l (KF) ™ ]

R, 1A | ofFmi: (7.1) R&b

(7.8) A =1 u—v ||=|l G, ~'(v)G,(v) ||
<G 1w || Il G.(v) |
<GS '(v) || Ha »

LLTEBLh3E. X512, 5ol 6. '(v) |licHd 3EMER (5.6) ALz

ODXDFMHIAESN B,

(7.9) I 6. “(v)G,(v) || £<Hn a

§8. H X B MM O FE

BifficHEOn G ()| OFMEFTHET 3 DHICE, K(z,s)Pf(z,0(x)) X5
K K(z,8)f(s,0(s)) 3 L0 BROEMBOFMEADELESZ. ZTRIOLDH
BOBWHAMBLT, 2OFMOHEFICODVLTHRXS.

W K(x,z), f(z,0(2)) PEXRFHLELOESEZFOHIEE R=20HBACE2E8TH
MEBHEBED CTBITNTH % LT hi, Cauchyo B4 ERREH WS Z & T K ™ (z, 5)
E ™ (z,v(x)) BOoXDXHIRETIENTXS.

(81) K™ (ns)= o g2 (seI=[-1,1])
(8.2) ™ (z,0(z))= 2"7';1: fc ’;;z_’zg:if dz, (z€I1=[-1,1])
L, i RENBATS S, |
9 (8.1) XorbH, >2XOFMIABESNHS.
?
| K™ (z,8) | < 2"; 5 : Iz((_z.;s)l ..,|+1 | dz |
’ <2(m!') max | K(z,s) |
zeC
Ltz T, || B, || OFEfE LT, D X434 3.
(8.3) | K™ |l £2(m!) max maz | K(z,s) | =2(m!) || K|l ¢x,
' z2&C se1l .
DX (82) Ao, >XDOFMOABFLN B,
m! | flz,v(z)) |

(8.4) | f™(z,0(x)) | <

J

2n ¢ | z2—s | »*! ldz|
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<2(m!) maz | f(z,v(z2)) |
zeC

OoRALCERFBEREL SV v(z) OFELAHDS. LOLFVIILT v(z) B
HEATh3Z &ﬁ\bﬁglu?fﬂﬁféé WECED viz) DR BZRKES P &4
¥, X 4 %

A= { 2= FXH| |z2| <P}
EERTHE, >XOFMAIrESN S,

(8.5) max | f(z,0(z)) | £ maz maz | f(z,w) | = || Fll cxa
zeCl zelC wel
Lo T, (84) & (85) A»ro
(8.6) |l Ff=(v)™ || = maz | Ff ™ (z,0(x)) | Z2(m!)||Ffll cxa
rel

ZODfh, K(x,s)& K(z,5)f(s,v(s))D s 6:5&?5%%®§B§ﬁ®%¥ﬁbi‘ﬂ\%tf&5
NRohobREEICHEMT I ENTEXS; ¥9, K ™ (r,s5) OFEMI

(8.7) | K, || £2(m!) max max |K(xz,z)| =2(m!)||K|| xc
rel zeC
ck-THEZxoh, Klz,s)f(s,v(s))dD s 1cBd 32nREREBOFEMIT
d?n» : n! | K(z,z)f(z,v(z)) |
(8.8) | goal K(z,8)f(s,0(s))] | < 27 Tz | Eeel | dz |
<2(2n!) mar | K(a:,z)f(z v(z)) l
zeC
<2(2n!) max max | K(x,z)f(z, w) |
zel weA

roBENE. Thbb
2n

(8.9) | (RF) @™ || = maz maz | S K(z,s)f(s,0(s))]
eI se&T ds?»

<2(2n!) maxr mar maz | K(z,z)f(z,w) |
el zeC€ weA

<2(2n!) max maz | K(x,z)| max max | f(z,0) |
rel z&C zeC weA

=2(2n!) | K|l vxc I £l cxa

§9. {G.} o2& Bk oW

BMOEREEAVSELE TTRDE G’ (0)6. (V) || OFfEH. » RESICEHE

RN BECIHM LS L TcE 3. EB, (8.3, 86, 87, 89) AB&LU
(1.4) XD M, OFME (7.6) XD, ZHWT, Hu o BOXDOXHWFEMT
=

2 1
oo € 08 R0 ennt 2 R b 1R e )
¥ n
X (NP +52F N oxn) +—rgrrasgramz 1Kl ixc 1 1l e

oo (1+4vm) £ 2vm OBEAHWT, DX%H 3.
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(1)  Haw STu. =7 B+

vm Vm 1
2 (m—2) ‘7 + (2n+1) 2211—2

2m- 5

CZTs Bs 75 Sl m, n WKELBVLWOXICEREINSIETHS.

(9.2) B=Y 27 (UK IFfllcxa +YZ A0 CHENcxr +NEI 1xc ) )
(9.3) 7=V 2x Ifllcea CIHNEN cxi+ K 1xe)

(9-4) 6:7[”1(“1xc”f”c:m

hoid Klz,s), flz,2) BN THO OIEERTH 5.

Fwooldmn (n>m) CHLTHRABVIZIETHS. 0WE,

(9.5) Nmte =L m-1, m+s (s=0, 1, 2, «covy, Mm23 )
EEEINE, 7... BHLGHII |
(9.6) No > Noe1 > Pmaez > *ooee > N omes > "t
RBAML, +oBb%k m #WAIE

(9.7) h, =KBn. <Kna. £1/2

(9.8) rm::I"'mf_zm“nm <r

MNEILT 3. T T,

(9.9) r = 2\|K|l IfO)Il + 1R, (FOO)=(f(2:,0),...,f(z, 0))7)
Zhickb, EB10%H (2-ii) @), OEHLLTVWEZENbL 5.

K, BRSHTRENLEIIC BSI Thh, KII6HOD (6.3) RTREhizd
DThb. ThHbL ' |

0if(z,y) ’.

K= 2||K| maz maz l P
y

zel |y <r

UEE-T, HiATCEELLFHOLLT, T, oBRINEE5RODS

{ G, | G.(ur)= u—T,"(u"), n22}

RER1OTHFHE2ITXNTHALTIEDNS, £BENRIOE. [
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[f&&A] {_fz K.(z,s)%*ds }1/2 DOFEMIcO>WVT :

1 1 m m 2
_J; K. (x,s)?ds= ¢ [2‘,_ Y ¢.(z)g ;(s)K;; ] ds

-1 i=1 j=1

=

=% ¥ 2,24, |5 3

i=1 a=1

£ ;(s)¢ q(S)dSKinpc}

|
[

=% % @ [ 5o Kk

2

=3 w; _Z‘:llﬁi(x)xii

< 2 (A. max max | K(z,s)|) ? <2m| K| ?
zel seTI

1272L A. = maz ol | 2:(z) | <¥m, (LebesgueEH)
re=I i-d

(4&B] { { RW(s,s)as |7 omicowT:

RK(z,8) = K(z,5) — Ku(z,8) 2EE L, >X¥0EEREE5.
2 (K(z,s)—K,(z,s8)])
=K(z,s)—L,(K(<,s))(x) + K(z,s)—L,(K(z,-))(s)
+L,(K(-,s))(z)—K,(z,s) + L,(K(z,+))(s)—K,(x,s)
COR%E {-}) AFOEBSHEMBICRALT, ZALREATHBEI LT OXEE 3.

1 1,2 1 1 2 1,2
{fl R,,.(K)(:x:,s)zds} < |— § (K(z,s)—L,(K(-,s))(z)) ds
_ 2 i
1 1 2 Ny 1,2
+ | — § (K(z,8)—L,.(K(xz,-))(s)) ds
2 -1
1 1 2 \ 1,2
+ | — § (L.(K(-,s))(z)—K.(z,s)) ds :
2 -1
1 1 2 L 1s2
+ | — f (L.(K(z,-))(s)—K,(z,s)) ds
2 -1

UTtlk ERXOGILOF1HMSEAHEITCOB2OFMEBRREZ 5 -
B1HOFEM -

1 2

1 . 2 m
§ (K(2,5)~Lu(R(-,5))(2)) ds=§ [K(z,5)- % £.(a)k(z, 5)] ds

-1 ~1
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2 (m)

(M) § K (g1, 8)ds

IA

A

2 ( Mull E™I)°
B 2HDOTM -

1 2 m
§ (K(3,8)~Lu(K(z,-))(s)) ds= § [K(z,0)=% 0 ,(s)K(z,z,)] ds

-1

2 1 (m)

g [ Mm ] -f Ks (x,fz)zds

< 2 (Mol B
B I3HOFM - :

1 2
{ (Ln(K(-,8))(z)—K,(x,8)) ds

1 m m m 2
=4 [z_lei(:c)x(xi,s)—g S £.(z) g, (s)K(z, 2,) ] ds
I om - 2
Z_II [Z_J!@i(:r) { K(xi,s)—z_lﬁ,-(s)K(xi,x,-) }] ds
2 1 “m (m) 2
< (M) S L 0 @rs 8] ds
< 2 ( MaAWll K2 <2m ( M, || ES™))°

BT ATHOEM -

1

F (Lu(K(z,+))(5) —Ko(z,5)) ds

-1

1 m m m 2
= [Z_Igj(s)K(x,sj) = glﬂi(x)ﬂj(s)K(xi,xj)] ds

1 m m . 2
:"; [Z_Iﬁj(s) { K(z,s;) _-Z«Iﬂ Az)K(xz; x;) } ] ds

< (M) S [ijzj(x)x:m)(xi,gj)] ds

< 2 ( MoALll K™Y <2m ( My || ES™))°

=72 L
| E™ || = maz  mazx | K™ (z,s) |
rzel s&I
| B || = mazx max | K™ (z,s) |

rel se&I



1

2™ m! < Yy my

Mo = (em)! = 2n m!
EFEH M, OFIOEH 2 Wallis DAREH V. Thdb
2m 2
vim 22

m—>oco V 2 (2m!)
#R, L4 o0FMERET S LOENBEONS.
1 1,2 (m) (m)
{§ Rm@oras} "< cmn K71+ CHall 17D
+ (Ya Ml K7 + (VT My B

=M, (1+vm { I B0+ &™)}

1 1 2
[H5C] {_fl Ro(F(v))(z,5)*ds } " DI onT

1 2 1 m 2
I Rulf(0))(z,5)%d5= (My ) § (F (E,0(£))) ds

S2( My || fe(w)™ ) *
f:fi‘ L:

I

A fo) ™ |l=max_ | £ (z,0(z)) | )"

reT1

[H&D] {f fu(v)(s5)*ds }”2 DFMF o0 :

[ fa(v)(s)ids =% v, f(z, v(z,))?

< 2| f(v)|*?
f:fi‘ L;
Il £(v) ||

maz | f(z,v(z)) |
=1



