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9k f7 Hamilton SLFHA R WyssUT BF5E T R FAIMREL Riccati 772, FFEEL
TAHMA Hamilton 374 ARET2200], #EMSE]T BrA A R ETEER Rk
. Tretter!" % AEH] T 5F Riccati FEEAIE UM AR IEMA LY, FEAH TR
A ME— R 25 0. X8 B2 8 BRI — B PSR Riceati T RERYHRLL SR 11
Hamilton - H)iEHETRA BERE .

BOTHE 1O B SR RN F7 2 A, #F Hamilton 515 f2¢ 7 RBAG G, B
TZET Hamilton RGP BRRITEE, BT MENLRBIER. 25, MAK%ES
Ky AE A AR AR T e 207260 Brik Rk e B S MUE Hamilton S 13
W, —EFTETSE Hamilton HFHELH S EY, ZBRZ Hamilton HFHAE
E¥ S fie e il b, BRSSO B 2728 B 3 BR AT Hamilton 552
THIAAE A g LR 2 IR 50, 3L [29-32) HHEM T —2% Hamilton 31-#9 Ak [ 24
1 Cauchy LEFE X TH5EEME. R, FFAEFER Hamilton F1HANE (B HR & LR
HEERL, X T RA—BAMEER Hamilton HFMAIEREHN ZEEEAIRE TR
i

ARG T S5 A B —28 4 x 4 JC5t Hamilton SR8 B AE 6] 41 9 BofR 2%
PERE (N ASEE H 3278 Hamilton FH). B8, HOSFHT H WAMEEKRE
X, FHEIET H WAMEERMXRE. HR, BIOI2 T B AEERRBER, &
BT AEERBEE R 180 2 W—8% 0. B, RINTGHT H AER SR
AR, W T H W) SORIE M AR A Hilbert 250 X x X x X x X g —4]
Hefk Schauder 224 HAVY H fZEAAIE m AN S —/r & Hilbert 250 X frig—24
Schauder 2. WiZIEERIZ, TENHE H MAMERM BAW PRI Z 0, FEESL 0
WAIEER 2R, X2l T H fALERRAZMEWFIELRRYE 0 MAEER 6 %
YIRS, e, BAVKETSSE R TR AR B b 9% 30525 e &L

2 MEAR

FEEAH, X F3 Hilbert 25[7]. R, iR, CFl A4FIFR0E S, diEks,
BREMEAERE, Hp A={1,2,---}. X TELHEHEF L,DL)N(L) Ml o,(L) 53758
~ LW S, BB f75 () M () =, J-) RIRAHMY Hilbert 2% [/ H
B PIFRE AR, Hop

(5 0)
J=
-1 0

JEHALERTAERE, T R TR
T el — e T B
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EMX 2.1 (W [29]) &

~ A B ~
H:(O A*>:D(H)CXXX—>X><X (2.1)

RREMAHSIT, # A WFSALER T, B A C N EEHT, W H & Hamilton
HT.
EX 2.2 (WL [29]) B L& X ERERWRET, N2 LWARMEE, WRFEFREEnE
Yo € D(L), 13 Lepo = Mpo, WIFR o J& L BIRTT N W FEAARIE B, IRAAE 7
¥1 € D(L), 5
Lipy = M1 +4po, 1 #0,
MR 1 J& L M BLT o F— A4 BIARTE[ . —f&h, WRELEX LW Lk-1FH
LIUMFIARIE R 1, I LY k A BIARIE [ & o i TS -
Lip, = Mg + -1,  ¢x # 0.
L W ZEAAAE ] SN2 2 BUAE RSN L 1) SCARAE ] .
EX 2.3 (W [31]) MTF AeC, fHif5
N(L =Nk = N(L — Nkt
AL B/ MR SUBEE R R N 9 AREEE R, b
N(IL =N ={z e D" | (L - D)z =0}.

EX 2.4 (W [10]) (1) MRMEER = € X, BELEE—HEUTI] {an}n 2, #15
+oo
xTr = Z A U,
m=1

MBS {um .t & X - —24 Schauder .
(2) WRIMEBN v € X, BIEFIEEBUFS {cem} X R EE)FS] 0 =
po<p1 <---, fEH

400  Pm41—1

Y= Z |: Z (Ckvk+c—kv—k) )
m=0

= k=pm

MIFRFF] {vLm }h250 J& X FH—4IH0k Schauder 2 (7 H5 549 Schauder ).

SIE 2.1 (W [32]) B A M p K (2.1) & XH Hamilton 3.7 H WAAE(E, XERFH
A B FAAIE A B R wo = (w0, vo)T Fl vo = (po, qo)T, I uy = (@1, )T F
vi = (p1, )" B H LT (N, uo) Ml (n, vo) BI—MLLBIAIEMEL. & A +7 # 0,
MR 537 1E 38 % F AL

(ug,vo) = (uo, Jvg) = 0;  (ug,v1) = (uo, Jv1) = 0;
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<U1,U0> = (ul,Jvo) = O; <U1,’U1> = (ul,Jvl) =0.

3 ERERFIULH

AEE X x X x X x X(Fidk XY B 4 x 4 TBH Hamilton 325 [
0 Al 0 B2

Ay, 0 B} 0
H=|"7 2 : (3.1)
C, Cy 0 —A;

cy Cy —Ar 0
Hef 4; (=1, 2) REREHRT, O RABHT, O REEHT. TERMBLE
W R
(a) H A E L THA T SBAIEREL 0 ¢ 0, (1):
(b) By REFTHSEF By Ay Al (B3) ' As BRI HSEF.
i () BEKE H A0RAARE A LOTRECY 1. /iR (b), 4

A{(B3) ™t = By'Ay, A3By' = (B3) A (32)

3.1 H HAEEFRFERE
FT B, BATATLARRN H (AR AR AE [ H
SI3E 3.1 B AJE (3.1) XMW H WAMEME, (f° ¢°, p° )" & H BXTRT A i
FEAAIENR, W
9 =NC' By 0 = O[O + AT(B3) T AR /Y,
P’ =2 (B3) 1Oy By O = A(B3) OG5 4+ AL(B3) M AR f0 — (By) M Ao fY,
0" = ABy [0 = NBy P ALCr By O + By P ALCL O + AT(B3) T AR Y

FH
A2 = % + \g—?, (3.3)
KA
v =((B3)'CCs + AT(B3) M Ao] O, £°) + ((Ca + A3B; P AN CT By O, ) €R,
e=((B3)7'Cy By 0 f7) > 0,
A =[((B3)'CrH[Cs + AT (B3) " Ao] £, f%) + ((Ca + A3By A Cy By O, )

+4((B3) 'O By O, FO) (O + AL(B3) TN AR 0, [C5 + AT(B3) ™! Ao f7)
+(C1f°, )] € R,
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XE ORI R AR
N(B3) 'O By O = N2 (By) OO + AT(B3) T A) S0 = AX(Co + A3By T ANCT By Y
— C1f° + (Cy 4+ A3 By A CTYCs + A3 (B) 1 Aol fO = 0.

BTk, ®MSAHHRE (3.3) FEAFEL TR EMAREER.

W31 BRI M A>08, (33) WRATLIERY

1__A N2 VA
28 25 28 28 2’ 1T 2e 2

1B IT 24 A < 0B, ¥ (3.3) G B FIE:
2= L VR )
DM A<0H~>0H, &

M=p+iy, a=—-p—iy, M3=p—-0, MA=-p+iy,

o

Q)+ (2 o (e 22),
o o)
i) B A<O0H~y<O0K, FH

Al=—Y+ip, d=9¢—ip, A3=-—ip, M\ =1+ip,

KA ¢ fil o A L.
(i) S A<0H~y=0K, &
V=A V=A
)\1:% —2(1+i) Agz—% —S(1+1),

Agzé V;A(l—i), A4 —% i

&5 I 24 A =08, (3.3) WRATAZRR Y

Y i
A =4/, A = —y/=—.
1,3 2’ 2, 4 9%

FELHEAMEF, d=-\, Ao =X BRI EETH, ®IEG3
(M +X\)e =

(A2 = \De = VA,
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H13C [33] AT, AFR4E Hamilton 2 (B R27><2n dufy Hamilton 46 [ [ AE (538
W AN -2 BRI, HYAREERIEMIERMERE, EESW LA -2
BRI, @ 3.1 RITLF Hamilton HF H WAMEEWEAFFERPER, XAE)E HiE
Bl H A AfE ) AR AL Hilbert 2500 X #9—ZHPOIR Schauder FEH47Hf EELH A .

ZIEF] H G BEANAEME, BRIOAFS tms tiom, wm F w_m(m € A) 53518
&AL, Aoy A3 Bl Ay, X pimn = —pim, e = —wm, A (fR 90, o a0)T BUR
(f° 9% 0% . TR, B

(t, + wi)(B3) ™ O By fons fin)

= ((B3)7'CyHCs + AT(B3) ™M Ao] i, fn) + (Co + A3By P ANCT By s f), (3:4)

H

(i —wi ) (B3) T C By i fn) = VA,
TEFERIHE T, RAOMEE H k2 m TR
(c)
((B3)™'Cy ' By s £9)
= ((B3)'CT'[Cs + AT (B3) " Aol D, )
(C2 + A3By ' A)CT By s fr) = 0, n# m. (3.5)
513 3.2 W pm & H WATEE, (2, 9%, 05, ¢%)T BXT pn HIEEARATE ]

HOWMR AL #£0 H {912 & X Fi—4] Schauder 2, N pu_p,, wim Fl w_p, W H
HIAGEE, i

_fSL
—pi Cy ' By o+ C O3 + AT(B3) ™M Aol fn

E s\ — - - s\ — - * * s\ — *\ — ? (36)
an(32) 1C4 132 LER pm (B3) 1C4 1[02 + A7 (B3) 1A2]f3n +(B3) YAa f),
pim By 9 + pim By P ALCy By — By P ALCY[Cs + AT(B3) T Ao £
fO
winCy ' By ! fo — O (O3 + AT (B3) ™ Ao fp, (3.7)
Wi (B3) T 'Cr By i — wm(B3) 71O O3 + AT(B3) Aol f, — (B3) "M Aaf, '
Wi By £ — w2 By P A1CT By fS, + By PALCT O + AT (B3) T Ao £,
il
—f0
—wnCy By + O [C5 + AY(B3) ™ Aol f, (3.8)
) )

w3 (B3) O By 9 — wm(B3) OO + AT (B3) T ARl £, + (B3) T AL S,
wm By 1 fY, + w2 By ALCT By ), — By P ALCC + Af(Bs) T Aol 9,

e H BIRRLT pimm, wm FT w_m BIEAARAER .
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WE S5 3.1 A, H WX TFARMEE e BSEARARE M B A
I
pimCy By o — CYC5 + AT(B3) ™ As) f,
fion (B3)T1Cy By f — pan(B3) 71O O + AT(B3) ™  Ao) fi, — (B3) ™ Aaf,
pim By £ — 12, By PALCT By S + Byt ALC O 4+ AT (B3) T Al £

Her f) 2T 5 e AR
Ho (B3) 1O By f, — i (B3) "1 O O3 + AT(B3) ™ Al f,
— i, (Co + A3By M A1) O By f = O fy + (Co + A5 By P AN GO
+ A3 (B3)tAQ]f2 = 0. (3.10)
R (a) RUIAFTEY f), KEETRHWRE (3.10) Bl
Hi (3.4) F1 (3.5) B, MEFEM n,m e A, #HHHFX
(i + @) (B3) 1 C By s )
= ((B3)7'Cy (05 + AL(B3) " Aol fhs £1) + (C2 + A3 By A1) Oy By fins )

;o (39

AT
HHA {0 > & X iy —2H Schauder &, FrLA
(hi +wi)(B3) T Cy By f)
= (B3)7'C(Cs + AT(Bs) TP Aol £, + (Ca + A3 By ' AC By fY, (3.11)
454 (3.2), (3.10) A1 (3.11) FHESIHEMLE®, XEARFEER
RBGRITE, 1 H X T AR s fem, wm T w_y, BIIEARZASAE A EH0E K
a0, 2% 0 Ayl T EAIRFRERSBIH (3.9), (3.6), (3.7) Al (3.8) £ Hi.
5138 3.3 % pm & H WARMEE, 20 & H BT p, BEARMERE. W5E
=0 H. {f0 < X EF'E’J Qﬂ Schauder % Wty = W, BRI T pr R 20, B —
97111 = :ufnc 1B fm + 21um04 1B fm [CQ + A*(B2) 1A2]f7}13
P = 1 (B3) T 'C By o + 3um<Bg>-1cle;1f,% —(B3) ' Aaf),
pm (B3) "' CCs + AT (B3) ™ Aol f, — (B3) MO [Cs + AT (B3) M ARl fY, (3.12)
G = By fo — 112, By ALCy By = 20 By T AVCL By f,
+ By P A CTYCE + AT(B3) Y AQ)fL + By fO.
WA o = wom W H WAMEE, BXYT pom 20, B —Fr 224 B4 E a5
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gl = (L g, PLs @2 T WARTE, HAp
flo = fh,
9L = 12, Cy ' By o + 20 Cy By f, — OG5 4 AT(B3) ™ Aal £
Pl = =i (Bs) 'Oy By f, = 3pn, (B3) IO By ) — (Bs) T Ao,
+ 1 (B3) OGS + AT(By) T Aol £, (3.13)
+(B3) 'O Cs + AL (By) Ao £
Gt = —pm By [ — pi By VAVCT By f, = 2 By P ALCT By 1)

+ By ACr (O3 + AY(B3) T Ao) f — By foe

3.2 H MIARTENREET
KT BAERT—/ NSRRI H W) XAE R K R BIR KM, K H AT
EH RIS G BB, FOIPUEX 1B FH1T.
EIE 3.1 (1) # H 2SI 3.2 sk, W H fATEEAEFER A 1.
(2) & H WREBIFE 3.3 MR, W H WAEEAREISR A 2.
W BT (1) M (2) RSS2, THRMASHE 1) WIEH. & wn € 0,(H),
H a9 = (1%, 9%, 0%, ¢%)" & H X T o BEEAARGE . R IER:, BIRTE
M o, = (L, 9, Phy ab) T, 15 Hal, = pma), + 29, MO BIF LR, 53
L (B3) O By fY, — 12, (B3) O C + AT (By) T Aol fr, — 1k, (Co + A3 By T Ay)
Cy' By = Cufp + (Co+ A3By P A)CY[Cs + AT (B3) ™ Al f, + 43, (B3)
Oy By = 20 (B3) T NCs + AT (B3) T Aol £ — 20 (Ca + A3 By T ALNC By D,
=0.
ERFREIRS £ FERR, FF4E (3.10), 53]
(Fas (o — 1) (B + 1) (B3) ™' C ' By f, = (Co + A3 By P A)Cy ' By £y,
—(B5)T'CrH(C + AT(B3) T A2) ) + (2pm [202,(B) IO B £,
— (Ca+ A3B; ' A))CT By ' 5, — (B3) 'O (Cs + Af(B3) M Ao) 5], £9,) = 0.
HIA 3.1 B, # Ap > 0, W 42, € R, AT 72, — 12, = 0; %5 Ay < 0, W 22, = w?,.
ZpEF| {fO1 e B X sy Schauder 3£, 34E4G (3.11), B3]
(Fros (e = 120 + 12)(B3) 7' C By £, — (Co + A3 By ' ACT By ),

= (B3)T'CrH(Cs + AT(B3) T A2) f]) = 0.
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FrE (3.11), 7

2hm (M, — win)((B3) T C By s fi) = 0,
B
24t/ Ay = 0,
EBRG i #0 H Ay #0 FIE. B 1 BAREHEFRE 1. & BAHE.

3.1 7EE[H 33 MR T, RITASH fL BTy ReIEEm
L (B3) T Cy By Y, — 1o, (B3) TTCCs + A (B) T Aol fr, — i (Co + A5 By T Ay)
Cy By f, — Cifp + (Co+ A3By P A1) G [C5 + AT (Bs) ' Al f), = 0.

B B35 (3.10) EATHETH,  fr, = ks fo, (m € A), HA ki BAHRBT m #9950
FE TS FHR Schauder HERIIITHE T, BATRGBUE wm = —5,— HTIH 3.3 7]
H, HWXT o M opn B—B A4 BARIE B ), F 2L, 53508
S TeL
T B G + O + A7(B) A,
(3.14)

5130 ey 1 1—1 o L N DR Lo
T(]32) 1041321f%_5(32) 1ot os + AX(BS) 1A2]f,91+2u (B3)~1Aaf0,
Ipytpo _ 3mpoig oripstp0 - L pota citos AT (B~ A S0
2 2 m 9 2 14y 2 m 2/Jm 2 14y 2 1 2 2lJm
Zil
_Lfo
2 ™
3,Uzm — - 1 — * * *)—
=5 Ca By i+ 5O (O3 + AT (B5) TN Aal
(3.15)

B
2

L
_§B2 f’gL -

- - 1 *®\ — - * * *) — 1 *)—
(B)~tCy By N0, + 5(32) o7t Cs + A3 (B3) T A £, + W(BQ) LAy f9,
3}Lm *1A —1p—1,0 1 *1A -1 * A* *\—1 0
2 B2 1C4 B2 Jm — 2im Bz 1C4 [Cz + 1(32) A?}f'm

3.3 H HIBUREMR

AT Y, VAW 10 Z BB RAVE R 53 ARG H B9 AR B A POk Schaud-
er PSR,

EIE 3.2 fBE HREEE (a) (), B n #mit, (By ' AiCy By f),Cr By ff) =
0, ((B3) ™" Aafiy, f2) = 0 H (By ' A\CTCs + Af(Bs) " A2l f,, O ' By f)) = 0, U H #
I XAE A 2 2 Hilbert Z8[H] X4 Arfg—Z{ iR Schauder F%24 HAY X4 B & {fgz ;;Oil
B Hilbert 28] X FHJ—2 Schauder .

E B WARE. o TR FEME, FATE X H AR {1m, Wi, pom, W |
m € A} #EFTI8. H AR 72 00T 4 28 (3 12 Fiil):
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(I) XBrEH m € A, #H A > 0. HAE 3.1, FA

_ [ Om 4 Y Am — _ m_ 4 Y Am
fom 2€m 2em p—m 2€m 2
=y dm Y Am W =y dm Y Bm

m 2€m 2em - 2€m 26m

B (1) XEFE me A, #E Am >0 H vm > VA,
BEES,  pim € R, o = —pim € R, W € R, W = —wm € R TR, IMEEH
m, nc A
um+ﬁn{i8: Zi:: wm+wn{i8: Zi:: fim + T 2 0.
B (2) MR me A, #HE An >0 H —VAL <vm < VAL
W, pm €R, pio = —pim € R, Wy, € 1R, w_p = —wm € iR T, WEEH
m, nENFH
um+ﬁn{i8: Ziiz wm+wn{i8: Ziz fim + T 2 0.
FE0L (3) MBFAR m e A, #AE Apn >0 H v < —VAL.
BB,  pm € AR, pi_ym = —fim € iR, wy, € iR, w_ym = —wy, € iR, T, FEEH
m, nENFH
Mm—i—ﬁn{ig: Ziz wm+wn{i8: Zi: fim + T % 0.
B (4) B A=A UNUA;, HF A ={meA| A, >0, v > VALY Ao={m €
A AL>0, VAL <Am < VARSI FIAs={meA| Ay >0, v < —VAL} TEDH
R S E R
(IT) XFETEH m € A, #H A, <O0.
B0 (5) XA/ m € A, #A Ay <0 H v > 0.
i 3.1, "H
Pm = Om +1Wm;,  pem = —Pm — Wm, Wm = Om — Wm, Wom = —Pm + i,

o

2em 2em Ym
Ym = (/(;—mm)Q + ( 2_627”)28111 (—arctan ;:m)

TR, MMEBH m, ne A, B

0, n#—m, _ 0, n+#-—-m,
pom + T, 0, Wi +Wn, # 0, Mm"’wn{7é # wm"',un{?é #

=0, n=-m, =0, n=—-m.
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THOL (6) MBrAH m e A, #A An <0 H ym <0.
Hi i 3.1, W40
Hm = _wm + 190771; H—m = wm - l(Pma Wm = _"/]m - 190771; W_m = "/J'm + 190771;
XH oy, M@y F B TR, MEEH m, ne A, H
7507 n#_ma — {7&07 n#_ma
Wm + iy

=0, n=—-m.

m + Ty, 0, Wy + W, # 0, um+wn{
=0, n=-—m,

THOL () MEFER me A, #AF A <0 H ym =0.
i 3.1, AT

,UJMZE Em (1+1)a ,u—m__i Em (1+1)7
1 Vv _A'm . 1 \% _Am .
Wi = = . (1-1), Wom = 3 . (1-1)

TR, MMEBH m, ne A, B

=0, n=—-m.

fom + T # 0, W + T # 0, um+wn{#0’ n#—m, wm+ﬁn{#0’ A
=0, n=-m,
B (8) A A=A UAsUAg, HPF Ay ={meA|A, <0, 7 >0}, As={mecA|
A <0, ym <0} Fl Ag={meA|A, <0, v, =0} FEDSEFHNMESIES.
() X FrAH m e A, #A Ay = 0. B 3.1, 74

Hm m 25m ) H—m —-m 25m .

B (9) MEER m € A, #A Ay =0 H ym > 0.
JH./»ETJ‘, HUm = W, € Ra U = W € R. H:IEIL:, X‘:I"TE%?E/‘J m, n &€ Aa ﬁ‘

— #07 n;«é—m,
,Um+,un{

=0, n=-m.

L (10) MErER m e A, #H Ay =0 H ym <0.
JHSETJ‘: Um = Wi, € iR, Uy = W_m € iR. 3:7%; X‘-J"EE%E@ m, n e A, ﬁ

_ J#0, n#m,
/‘m""ﬂn{

=0, n=m.

'I%m (11)/&\A:A7UA8, ﬁ\:EF'A7:{mEA|Am:0,’7m>0}75®HA8:{TTLE
Al A =0, 4 <0} £ 2.

(IV) B8 (12) & A=A UA UA., H Ao, Ay I A FEDEWRNEGES, XH
Ao = A UAUAs, H Ay, A FT A3 FRDE—-AEFIES; A=A UAUAg, H Ay,
As il A FRDE—NEFIES; A=A UAs, H A7 fl As FRDFE—PESES.
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