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:EEKlff’Jﬂ %lsizﬁf% -5 Lipschitz i, B R M7 MOS8,
HEEER—ANSCAAEY x th I T A O P B 6 B 0, %), TR
CH1]T ﬁufgihﬂiiﬁill*ilw,IEE;'#JmﬁﬁE—-mExEJL%E W%'#JIERME{{E»FHEN{HL i

WA ER, Iﬂﬁﬂﬂiﬁﬂ-ﬂxﬁj&n’ﬁﬁ. HEFEILEH, 8 {(vxc R, F,x)=oxt A,
FRHEHRA F REMTFG,X]1 =0,

. ?{]. ™
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WL, #E4 _
{a(t,x)F(t,x):F(t, xjeM}h,_Elr::Eh,
#£ Ev,, " &— 3 Lipschitz §,
FAL— i # avg (2,%), ~
o @{EX)F (%) = a(t,x)avg(, %) F(t,x) =a(t,x)Fve(t,x) ,
Fyg(t,x) =ayg(t,%)F(t,%),

2 AN5E HAF T,
@ (e, YF(t,x7) — at,x” YF(t,x") |
= lagla(r,x” +8(xX" —x¥IIFv (%7 bs(x — x""}).ﬂSI

= llfx {a(z,x" + S(x‘r—xﬂ})FVz(Irxﬂ+3(xr-ftﬂ?}} I

Je
| &7 — x* |ds
=4 max 2 E(t. X)Fv g (t,x) ’}!x’-—x”] = L(t) |x" - x"]
x< B ax ’ AT i :
i) o
L(I)-::{max lage, %) |+ max| C : {
= ; +max| -a(t, %Y | pmax | Fy,(t,x)]
xc gn XC BN ox Ty

’ |
”Iaf"ﬂ“””]}

= ma}:{|FvE(t,:c) | + I-ﬁ-FUE(I,x) l}
LN £ ox "

B, RITATRRNSR
I L{t)ydt=C, LEEE |Fv5(t,x)] + lé‘ Fh(t x)‘}dt

W R ove (¢, %) BT ER, B A REX S M BT &, T 13
j L(t)dt=Cy-const,
2

X R 55 BT i 9,
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5.2 EAFESHEHESILN

X B4 T R
x=F(t,x), F(t,x)CE(G). - (5.2)
B (G ETL,ED RiXx—HBMWE, 3 & ViecG £ i & x(1) i
— ARSI, AR AR 5.1 , /AR o
{6P (1, %) 10F (6, |17, <1} CEL(G)

FEMZE x(t) BIARHR V- | B— % Lipschitz i, MERWETN R x5

t{:}

BN OF(t,x) MR FX

C [xm k()| +[OF (¢t x) vy, <8,

B, R R
| %3— x(1:) | + [IBFCt, XY hwvz, <85 -

BARAE S M T GRS A.4) 5 RI—UIRA N e20 L Ha

#*
::c-:F(r,x) +3F(t,x)

7K 1) Db, o] B FEZEME BT S 0F % () = %1 (M8
x(t) = x(t3x1,0F) .

HH, He—~00, FH

max | x(tyx.,8F) - x(#) | = x(t 3%, ,0F) ~ x(t) 1|0,

lll-."l"l‘ilz

B R, %
T ;{51)] + “dF“!x):li-’vﬂ;m
ﬁﬁ}fj\mfi ?ﬁ% |

Ax(t) = Ax(t;0%,,0R)} = x(tyx;,8F) - x(1) o Oxp=x, —;(h) ’
5 TR

Ax = F{t,:;:(t) £ Ax) — F(E,x(8)) + cﬁF(t,;c{_t) +Ax) (5.3)

e 72
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BLAxdh) =6x, K YMEAMBAEXE t €Tt ta] LA, HHE, 355 0%
+ {10F (¢, %) |, vy, — 0B,

- max | Ax(t;0x:,8F) | =]Ax(t;0x,,0F}||—=0.

rl-ﬁllﬁll

KT HE Ax() F5x e B & Ak
o |2~ x (2} | + l6F (e, %) Hluavy,,, 0.

Wia, HEEF F

%2 = x(t) |+ (1OPCE £ v, —

2T, BEHERRGR. Wi, A% T SRRR

Ax(t;8x,,0F) =0x(t;0x,,6F) + Ax(136x,,0F),t €[ ti,t:1, (5.4)
HoHr, Gx(ty0x,,OF )i R ERHERSY T HE

Ox = Fr(t, %(t))0x + OF (, %(1)) (5.5)
S5y &
Ox (t,30%,,OF ) = 0%,
W Aax(tydx,,OF) ¥ 12 {;’ﬁﬁ:
max | A,x (£ 38%, ,0F) | = ]141::(:;6::1,&1“'}11

I 1 'EI'I:.I

= Q ({dxll + | 8FCE ) vy de (5.6)
Hrh, ole)/e—>0(e—~0).

Hi% Ox (1 y0x,,0F) REFEHR (5. 5) Hﬁ'ﬁs E%’é; P E T (0x,»
OF). B, (5.6 FBIRE Ox(t;0n,0F) MBS
(dxudF)“—*ﬂx{t;dxudF}: 1< ET AP

7E 5 (0%, ,0F) = befﬁt’t%% WRTE (0x,,0F) B KA ER ¥ 25
Sk 1PiE a5

(42, OF) ]| = x| + HdF{t,x)ih Vi 2 (5.7)

FE eE B Ax(230%,,0F) Efii&ﬁ%fiifﬁlﬁh%h‘&lzrﬁ] [tites 1 ¥
e &5 S, T Y1 B 3 Ox (#56%,,0F) & txﬁi&ﬁﬁ@ﬁ%.
pf) By Ox ($350x,;,0F Yt € [t1,220) B x.(h )3 A oxg H Y

. 78
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F(5.2) TRl OF (1, %) I XCO M T 4. )
EFKREBHETH (5.5 HH (5.2) EEMHIFU, ) TFHRLE x(

(tclts,l]) WE 74, X HERER AxQ) BPEELM TR (5.3)

fi “ERtELIR” .
Fr iR ITHE

Ix = Fo(t ,x(£)y0x ' (5.8)

Bh (5.2) WHTELEE X(1) (1 €[, 4.]) MF ok & 5 42,
ULk Al R A A — R A g B,

EES5.1 4.7 Bﬁﬁ*d\ﬂi; H@ﬂ:ﬁ'ﬁ (5. 3) BUE R EH R
_d,x{tl) =0x, ﬁ(_fﬁ

Ax(t) = Ax(2,0x:,0F), tetn,m, -
T [td EFE, H ﬂtﬁ_fﬂzl (hsd) ﬁ:r;ﬁ*ﬁ'ﬁ dx(t;4x,,6F)§
RABAITR (5.5) BEBREN |
8x(t,;0x,,0F) = 6x,,
T R Agx (£46%:,0F) (L €0t 1) 5 E&H (5.6).
FeiE A 2B 22 u, AT IELE B,
BT BFRWHE (5.8 WRRMER, TE ¢ =t 5% TR
Bi, G FERTW BHBEERE 5.0 WA TPTESREREMNYE).
RA1H _ )
Ffﬂ ?Fx {(t,x(£))I' (L),

G(s) = = G(OF» (1,% (t)) B, tern,n.

g (5 5) &ﬁﬁﬂﬂ%f& dx(ndxudf’} TﬁTﬂI

Ox(t30%1,0F) = () (0%, + L G(B)SF(B, x(6)d6), (5.9

(11 SEBHBAHR, ROMREE GO B4,

GOTW) + GO = (G +GWOF « (1,2 =0,
BT Do) RESRE, RS i
| G + GO, x(D) =0

e T s

PDF AR H "pdfFactory” il H A% www. Fineprint.com.cn



http://www.fineprint.com.cn

FAFN X 0 5 A K AT FERA B EASH) Ox, T OF (£,%) = 0, Wi
(5.9 W, -
dx”ldxu 0) =L(t)dx;,

#® 5 R f—4 (n- 1) ¥z, I, %iuﬁ&wx(mﬁﬂ@
A3 THi .

Htl = {;{IJ +dx, .0x, 1T},
CRa o

:={;¢{1‘.)+1"(t)dx1=:;(r}+dx(t;dx1,l]) dx.fiﬂ}, tELt, ],

ﬁ«i@ﬁﬂirm H: ﬁa’fi%ﬁ:?&t:’:}ﬁﬁ (..:- 8) ;ﬁ}j{;ﬁ_ X (EET 01 B i
B, BTER NG QIESE, 1 E—HETE. 68— f’i*ﬁfiiiﬁﬂe“;f
EM?Mﬁﬁﬁﬁ#y

x(h) +dx1—-—:-x(t} + F()dx,, vdx, €, tC[tiatad,

MET AR E EXT I, QAR
#(t) = EG(2), tErt 1,

EZFT 2w M- x(t), ZREX, H—Pox, O F
ﬁ(t)P(i}dx: &G(t}r(t}dx.—éﬁm— 0.

BR, RO ?ﬁﬁéﬁﬁ?‘fﬁ
P ‘b_. —ﬂFx(t x(t)),

L B WG 4
w(t,) -5
YO BN TEBENIFTREL TR G.) M H A ﬁ
RS TR, EMRE—®x() 5HR (5.8 Biit— Mox() Z
RN W,
- - x(£)0x(t) =const,

A 'f'ﬂﬁ?ﬁ’ﬁﬁiﬁﬂiﬁiﬂ]’i‘ﬁ FLE, FK
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X(0)SX(2) + % (£)Ox (1) = {}E(t)'~r—x(r}F.T(t,_z:(t);}}tﬂx(f) =0
BT
X() = = ) (O Fbt, x (1))

B T o 1 B O, JRARRGHY, AT IRV Ex(e) = F(f)ek, .E'.EE
B (t<<t<ty),

5.3 EIBS5,1HiEER

¥

Eﬁ'ﬁ: ﬁfﬂﬁﬂﬂ, ﬁa:f‘ﬁ{?}fi”‘f:iﬂ 1"51"-'1[ + |I"~5F(t:x:}| 1.V ,“;%EU
_ M(r) 153(1:;{331 rdF): tl%f 2 tEr
ﬁﬁﬁ%i’t

[4x(t)|<Ct jox.| +!1dF(r 310w { y
x l]

l:_"'i.'

J1i, “??ﬂ” (5.3 5 rﬂi,,uﬂﬂfm |
Ax(1) =F (¢, x(t} + Ax(1)y - F(t, x{t)) +dF(t x{t} + Ax(t))

=Fo(,x(1))AxX(1) +6F(t, x(1)) > i

+ ﬁﬂFr(t, :E(t) I+ sdxt"(fj‘: ;u'd'::r:r:t:-w:i-sE

' . -
L] : 1,

(LN

Yo T

i - -
+ [ 1Bty 20 + 540€0)) = Fatt, %(2))} Ax(e)ds

= Fa(t,x(t) ) Ax(t) + OF (£,x (1)) + R, () + Ro(£),

$ o, | o
- y AR S
- Ra(t) = | OFx(t,x(F).+ sAx(1))Ax(1)ds;.
-0 o . '
|I--II — — '
R, (t)= . {Folt,x(t) + $4x(2)) = Faft, x(£)}Ax(1)ds,
X— A ERL T T
I'!-I?I‘s »
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OF(1,x(1)) + Ri(£) + Ry(1)

Sl PRI TR IR RO, PRI Ax(r) =ox WL

Ax () =F(t){dx, + ji G(OY[SF(8,%(0))

+ R, (6) + R,(6)1d6} 610
PR FRA R,

r@)|, G(OOF(9,%(8)) + Ri(6) + Ry(6) 10,

ir{r;’!i‘:cl: [G{t:'[’-‘;cu Lyl f=5ta,

[r(r}‘[' G(B)dF(E,;(E}jrfﬁgﬁ;CfI: max '0F (8,x)) |d6
‘y l.

Y xii)

<C?. 'dF(t 23 h.v o (5.11)

xii)

I3 A Ax() |,

2) +sAX(D EV. , Vs, €[0,1]1% [f, 4],

.l'{!]. L
R,
]r :;I G-:&;.m(e)d&l ~=::c=*|ax{:;n_[ max  |OF.(t, ) |dt
I:.'F‘I-".r{t]
<Ci|0F G,y 1Ax@). (5.12)
S,

lr(r}[ G(O)R1(0)db I{C IIM{tHII dtf FFW oM

+ 34x(t)) — Fx(t, x{t))st{cwmxu:rl.i(dx(r)). (5.13)
o, J(Ax())y B Ax@) (¢ €[y, t.]) BIiZ o,
. 37 -
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J(Ax(t)) = I:’.:u ﬂ PL(t, %) +sAX(E)) = Fo(t,x(1)) ids.
FATEED, M HAx(E) >0 i J(AX(D)) BTE. TR
J(Ax(t)) = j:ﬂ‘“rmr, X(8) +sAx(E)) = Fx(t,5%(t) ) |dt s,

RS (5,0) €L0,11% (6,821, % HAX(D]l>0 B 1 Fult,e) #]
Eﬁﬁl MPEF AW AT, BXLT }”:‘*T;{HFH{J T T

IR, %(t) + sAx(2) ) ~ Fx(t,%(t)) | < | F= (2, %(2)

#3Ax(1)) | + |Fxlt, %(1)) | < 2max 1.:?,,7{'] (t,x)F(t,x}|
xC Rk Xpe
8

— = L
+ ,axﬂb:m{hx}F(hx) [} 2mit),

REHERe. V. +EFF1.M (t,x(1) +sAx()) 5 4, x(t) )

x{r) z(1)

BITE Vw2, (B8 RN %N, i Lebesgue 3 1H 2 8, 18

I, . —~
Ylim jF. (2, x(1) +84x(1))

o ax(p—=o

lim J{Ax{tY) = jij.

§ falidf—=0
© = Fu(t,x(1))|dtds =0,
B (5 11)—(5.13), A (5.10) GiE:
IAx () [|<Cy{0x: | + CLIOF(E, 0] vie + [ 4x(]

{C1LI(Ax(1)) +C1||OF (2,2} [|1.v7 ]}

510, ] +1OFCEx avs —>0 SRS [ Ax(D[—>0,
JATTT I (Ax(e)) 0. FIHL TR |

R R ¢ T Y- MARNNEPSF
ax < 1=ClI(Ax@) = CLjoF &, 0 v o

+ iLdF(ht_.x)lll,v,,m 32+ C[0%]
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+ [I6F %) [livigyds T | (5.14)

Hoat, [6xc] + 116F (1,2 l1.vie 8/D. (5.14) ERRMABHAR 55

.
FHT (5.14) B I(Ax(t))—>0 2 )5, @t??ﬁfﬁ%#? Ax(t) 1 32
SRE (5.4 T, ﬁmﬂ’ﬂ‘ﬂﬂ
LA () =Apxetydx, OF Y = Ax(t;8x%,,0F) — Ox(t,;0x,,0F),

te[y,12],
FH T RTERy 24 [0x:] + ||dF(2,x) ”131".:“1 —3 Ol 5 -

Ao
|8} + [[OF (2,2 |15y

>0,

Ax = F.(t ,x(1))Ax() + 8F (£,%(1)) + R, (1) + Ry (1),
BB |
8% = Fo(t,x($)Y8x(t) + ok (¢, }(::r;-.
WEH— A HEREE A TR, HEE A = Axt) —ox(1), EPF
Ak (t) =P (2; x(1)) A (L) + Ri(t) + Ra(t).
3% 0x(t:) = 0 = Ax(t), B FMERE Awx(r) =0, Wil
Ax(t) = F(I)I G{H)(R (&) +R3(E))dﬁ

FIFHR (5.12)—(5.14), ‘}‘1%32%5:\‘:
4% || < (€1 (Ax(1)) + CL[OF s, x:vul.m }11mc_(m| |

L

".

<2C1(1+ CH{IAx(®)) |

g

+ 0Tt [l v} (0% | + OFCE, %) 5,730
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XMER T €8 5.1 # B,

5.4 —4 R B

B AR OF (£, x,0) COe <) X T x “WHETH, % W B
(5.2) 55— 488 x (1) (bseci<ha) P9— 4454 —3% Lipschitz, 3t B 3
il s -

IOF (£,%;8) lu.vien + IOFA(t,x58)]l,v. =<CEeconst. (5,15)

(1)
"OF (e, x58) |1, v SEvcOnSt, (5,16)

F M (5.15) BB MM LR TLFTF P8 e~ 0 BRI e 7%
BRA SRR T Gl 4.4 ), W4 D —80ec 0,11, 1830 7 1%

a4 ." .

S x = F(t,%) + 0F(t,x;2)
W K s
X(t38)y Lisissiy,y

| L xGuey=x(t).
Wopag B, WHEL K (6, 6] b— BT ), B

max jx{f;é) ~ ;v:(t)-l ~.—~.H-::'=:(II;E} %;(t} I =NAx(t;#) ll-;}ﬂ . |

oy AR |
) Ax(rye) 2 K5 NIRRT e, WKL, SR
Aty =F (£, 2() + Ax(1) ~ F(t,x(8)) + OF (2, %(2) + Ax(1) 2)
i W ERRT R Ax BB EG RATGE
a:};=F_-L-(t,;c(r)}dx+dF(hfh,;Hc{t);;'5-')

T 4 OF (L, % (1) ;€)% + -ov (5.17)

s 30 »
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Ax (1) 77 L
OF (t ,%(2)5€) +OF (2 ,x(1) 3£) Ak ¥ von
RAEF KT REEFRAE G.17) Big. T,
Ax(t€) = r{r)Jr;Gcﬂ){dF('ﬂ,;}(a);E)

+ 6F(8,%(0) £) Ax(0) + - }db,
T B, RS HAETE A EANT 2 /5. Hit, FF H. #
“EREI” B (ERT ax%fﬁkm) ;&{ﬁf.

Ay Fa(t, x(8)) Akt OF (¢ 5%(2)38)

+ 0P (1 ,x(1)18) A% (5.18)

| Ax{tye), TE[fi,t2]y

L.:A_lx(tli'E}Eﬂj .

5 Ax(tye) 2ERTHF /N ES T e
Clidx(E ey~ Axit;e)|| =o(e),

WERTIRLE “HBN” TR (5.18) 547 # (5.5) . WM&

i B — 10 OFx (2, X(2) &) Asx, LB AKPE (5.16) # R, 4 M
S 1, BLHHE G5 HAETY EM Roxe) §Ax(te) 2
LR T e. R, HBEHRLE 6.15) FRBIUEL FEdxie) §
i . IR (5.15) W R, R M B IERE 7 E (5.18) 1 5
Ax(tye) 5§ Ax(tye) ZEHWHBETFe.

. BRIOmaH—ET, Hb, BTEHEOFG, x; &) PR OF.(s,
xy&) ¥ t BAMIIE S5 B e 0 TR SRR, NN (5.15) FIAIF Mo
e fEELGIE.  CRIET FRR (5.18) ZME Ax(ty &) R Ee—~0 5
OF (t,x3€) —A“ILIR7H9 . b R, Pr i Bt BIOF (1, x38) Ayx (858,

o 81 .
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BN e, REECHEAETFIONEE e, B, “Bi” AP H
HEX RN W AR T [,
. EABEERAE

178020 )
x(t)=0, O<c#<<l
~ERHE | SAN
OF(t,xe) = xsiti{t/e) + cos(t/e),
Bzh Ax(sie) AEAWHR 5.17) SRFHHE (5.1 BE
o A&:ms(t;’e}:a;_sin(:ja)&x.,
{54 4 Fy R

Ox =cos{f/ey, Ox(i;e) =asin§r;’e},
ﬁ@ﬂ - LY . -. ’ ..
M(I;E) ___E—l:ullt,-’:j [:m (_%_iézzua(ﬂ;’s;&ﬁ

= { ]~ ECOSCE/E) + 1o ):‘.;cﬂa{ﬂ'js.){-]-+£ms(ﬂja) + -0
= (]~ £cos{t/e) 4 ) (esih(t /8) 4'8[:cpﬁzé9'fe}dﬂ'+' )

. i b _— A
=gein(t/e) + sjﬂcﬂ*’(‘ﬂfs}#ﬂ +er{e-},

Wi, e

B 1

Ax{(t;e) =Ax(tge) —Bx (it &) we ;ﬂmifﬂfe}aa-.hgm{u.}_

BT A Wi =W ﬁF,-.-n:t,;a:timm,imé’ea &a}iﬂr&}m#jﬂﬁ?ﬁ*ﬂﬁmm,

max iAih ey & maxioF i (t,x(t) 814, %(6,€) |,
'..L ol 1 -li LS £ 3

+ 82 - -
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L WA — TR e By — B, XRH Ax(tse) By B W esin(e/e) &
i BOF. (£, x(2) s2) =sin(e/e) RAEFRHTH,

5.5 IR BN

XV E, WA OB R S TR, 3T
XA R BUE R K MR R,

BT BAE— KN BTUER. S0 REETHE 3
Pl nxn SFHRE AGGET) HIEHRIEZEIEN Ea. T 52,

[ 1amia<e,  vAC)EEa.
B Ea B L0 B

|A(t) ||w = sup j‘.A(r)d;l
. ot eFy JI

MR — SRS DCEA % L TR
{Lm(r) ;d;;A(r}ED}_
EHRE, W DRRS —EHRY. X0, »5%EHH%
{F(t,x) =AMx, AQ@) €D, xRV CE (¥ x B
BIRAE T x B (54— KT 80— 40 bR —F Lipschitz
SRR DCEA BRSO F AL %, RN 30, K
R 60, N ¢/ -t7 <8, AV, t*C.T B, H

" ., 14> 1d:

N, 568 E B D YRR — B R
A |<C, VAQR)ED,
B2, BEiahRBRSEE FEEm,
BIUCY HREGAHRE 7 LHEBHE 8T 7 M N
NP AEE RARRE n xn R X €7 ) 24k, F£CY B3] 3 — 3
e S 5 ,

=8, vA(t}fE D,

83 .
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X0 | =sup XD (s
BAA, O e LA HHCF I~ 4 Banach %7,
SR EBLAO R U 18 B B XD G € ), HERE L B A 0
(G T B

X=A()X, A(I)GEA,

BRBRE N XA BN, EABURT O CCT) MBERFH K
1. AR R, MR AEARES, RiEE—E B, W F
T LHANRBANS AR - S RS, B2k, MieE—
B 1€ 7 &by rankF(to)<n, WIZEFEF|HE %o 0 f#i% T(ta)xe=0
B, x(t) = T(t)xe LR TR

X = = A(t)x
1=t KHTHM, Bl ¥ 0=, Wil €T 4L A
rankI'{t)<ln.
Eils5.2 ﬁ—i@%%ﬁﬁ}ﬁﬂ
X=AWX, A EEa, (5.19)
15 g - 1

- X@) =X(1,X,,A), 1T,
B S A S 2 |
X(1r) =X, TS,
B — SR R DBy, HB
X@) = X7, X0, 4), €7,
By |
i:ﬁ{t)x, AWYED

Bg— A JUBHE— >0, (FAEEH >0, MMHH I (1,X) (€
Ty LRI A € D g R 26k '

« 84 o
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1T~ 7]+ X, - x*p A - A(t) o8
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