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Liggett 820 A e ME R, FATHE BLFH X £ 45 FLAFF 7t M2 R0 2 8] b — 28 2 34 ik S i o
B Cauchy 15 85 A IF A7 AE e

F8E ARMEEA R MERIRUEN  Crandall Lggert 830 A N PN #4AEm%
FESES 0177

§1. 9 w

HF. E. Browder™ M1 T. Kato! "'V T JST 5N 3G A= 5 AOME & FEAEAE AR 20 1L 52 TR0 1%
Banach Z%[8] 9 (1) 0 752 RV s oy 77 R vp g6 O B EEIOAE e 53— J5 T, VF 2 AE 3 4 Ba-
nach 75 [B)A1 Hilbert 25 8] o () AR LR VIR 4 2B O AR R R T FE OB T iF 2 45 3
(W, Bl 1,2,7,8,12,13]) i, 78] 5) A1 9] H AR & A IFE MR 2R IR Va2 B) R 5l N T 38 AR 2
(R IR I T B I R A

AT H Y RTE MR RSG5 8] 5] NFIBRTT ARLR IR 4P e A SCUERA: andft A R
TRt 2 ) P 9 A B AR PRI AR e 5, D) A A B — AR MR TR 40 e A S B, FRATTRE R
X — S5 R FORE 2RI Y525 (] o —2f B3 AR e I Tl o0 B0 AR A A ) e

T AERE L, FATIS 1B IR FEkk 5 SURNFF5 (L] 5, 6, 16])

SCHAMEH %k e E R BRI AR B0 865, BITR £ € o W f & AUk 1) A7 3% 2211,
sup/(t)=1H inff (1)= 0

EX 1.1 RS [ fFAR IN_ZS[8) &2—F P (E,.7), Ko E &— s th2s [a),
FE™ TR—MRAC 7 (x) Lh F, ) W2 FH &M SHME &R x, y € E:

(PN_1) Fo(t)= 0, Vi> 0 4MHEMNHx = 0;

(PN2) F.(0) = 0;

(PN3) Fu(1) = F. #J (Va € R, a #0);
(PN_4) I Fo(t1) = L Fy(12) = LW Fay(t14 12) = 1°

* E K HRE RS R RS
@ PONIRZEH =R, RAT 610064
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EX 1.2 —W% Af0, 1] x[0,17 [0, 1] FRA— 1%, I 2 R 51 &4 ST &
a,b, e, d€[0,1]

(T1) Aa,1) = a;

(T2 ANa b)= Nb,a);

(T3) ANec,d) Z2A(ab) (Fe 2a;d 2bH)

(T4) AN Aa,b),c)= Na, Mb,c))*

— Menger PN_ZS [Alj¢ —=Je4l(E,. 7 A), HH(E, 7) % —PN_A50E], A2 JuB e
Ak

(PN_4) Fuy(t1+ t2) 2N F(t1),F(12)) (Va,y €E 11,12 € R"= [0, + o))+

EX .37 W(E,. 7 A) JE— Menger PN_%%[i)e

(1)A:D(A) C E~ 28 FRAMIEME, g

Foy(t) >Fx—y+ Nu-v)(t) (V,y € D(A), u € Ax, v € Ay HA> 0)

(ii) A FRAMRIEE MR,

Fooy (1) 2Fyonuoy(t) (Vo €D(A), u €Ax B A> 0), W yo € D(A) H vo € Ayo

(i) A FRJam SHAE, A SERERY, LT+ A AT

(1v) A FRASRIGAER), WMBAFEE k€ (0, )ETE

Fixkjx-y)(t) 2 Fix 1 (x—ypu-v (1)

W=t w,y € D(A),u € Ax,v € Ay H A> k-

(V) A FRNFERLI( AR FER ) sm_FEHUR) ) WsR— A 2384 (AR A 1 m A= 1 )

§ 2. Menger PN_=%* [H] 1 [ 22 N AR

AR B E,. 7 A) & — Menger PN_Z5[f]e
SHE— N € (0, 1], X LM EE Py E - R WF -
Pyx) = inf{z:Fx(t)> 1- § (Vx €E) le

H Py(x) BIRE X, 5 FHIE B R TH ) 4518 0T -

WE 2.1 W(E,7 A & Menger PN_A, A WM At 1) 21, Vi €70, 1], Tt
f£— AE(0, 1)

(i) Pr(aw) =1 al P(x) (Va€ R,x € E);

(i) Pi(x+ y) SPyxx)+ Pyy) (Vx,y €EE);

Pa(x + tyt)— Pi(x) STFy € (0, + o) ;EANIRII;

(i) XA EM x,y € E,

Pia(x) - Pxx-
t

(iv) MEEM 2,y € E, W) gy € (0, + oo) AR -

EH AR 2. 1 1, T R PRAE 7
limP}»(ac+ ty) — P\«x) T Py(x) - PMx— ty)
“ot 12 ’ [JI;} 12

t 0
PUE, Fdilid

Pxx+ ty) = Pix)
; .

[, y]% = Lim



R 2 1 o T B 5 B l

- P — P)x -t
R e
o

THFRA T [, y] & MR R A R
BIFE 2.1 W(E, 7 A& At t) 2t (Ve€[0, 1]) I Menger PN_Z5 18], M F 2 24514
&AL
(1) [x,y]3 Sx,y)%
(i) | [x,y]x 1 <Pa(y), Bfx, a]x= aPr(x) (Va € R);
Cil) | [x,y)T= [x, 2] 51 < Pufy = 2);
(V) [, y]h == [x, = y[x==[- %, 5]
(V) [sv. )3 = [z y]x (Vr.s 20);
(V) [,y + 2/ ST,y i+ [x, 2]
[x,y+ z]\ >[x,y]_)\+ [x, 2]\
(Vi) [y + 2] 2[x y]5+ [x, 2]
[x.y+ 2% STx,y]a+ [x 2]
(Vi [x,y+ ajh= [x,y]5+ aPrNx) (Va€R);
(i MR x(t):[a, b] " ERTF1 € (a,b) AHA (1) = Prx(t)), N
Px(x(t+ h))—- PMx(t)) B

D" @(1) = lim . = [x(1).2 ()]
h 0

Do) = tim POCLE L= WL ) )
h 0

(X) [x, ]\ ARG, T/ x, y ] & T ESH -
IE PER( 1)~ (v) BTl KRR R e

(V)
(Pxx+ t(y+ z))— Pxx))/t
<2%{[Px(x+ 2ty )— PN N)] 9 [P\ x+ 2z) — PN«x)]
[es

[x,y+ z]% Slx, yJh+ [x,2]3%
FIBLANE [ 2,y + 2/3 2/, yJ3+ [x, 2] 2"
(vi
[x,y]N= [x,y+ z— z]) <[x,y+ z2]5+ [x, — 2],
H( iv) 550 [«, - 2= =[x,z ], WG
[%,y+ 2]\ 2[x, ]2+ [x,z]
(vib (v FI( Vi) 5r50 T
[, y+ o] S[x, v+ [x, a[N= [x, y]%+ aP\x),
[, 7+ a]s 2[x, y[5+ [x, 3= [2 y/i+ aPr(x),
A
[x, y+ o/ = [x,y]+)\+ aPx(x)*
FIEANE [x,y + @ /a= [x, 73+ aPx(x)
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(1%
| DY ®(t)— [x(t),x (t)]H]

_ ‘h_m Pala(t+ h)) = Pi(x(t)) . Pala(t)+ ha' (1))~ Pafa(t))
n o h Lo h

‘}}Hg %(P)\(x(t+ h)- Py(x(t)+ hx,(t)))‘

T(Px(1+ h) = x(1) - hx’(t)))‘

P{x(H h) - Q;Lm- hxl(t)] ‘: 0.

lim

<l
h

h 0

= Alim
B0

WS ix) AL
(X) é\x’l_}x’y"—}y’

[leyyn]+)\ <}_(Pk(xll+ tyn)_ P)\(xn)) (Vt> O) ,

el
Lim/xn, ya /% <%(Px(x+ ty)- Pxx))
LT 0, ED?%"}'E[%, yal & S, y] R X E x, v S
FARLHE, FTAE [x, v/ 22 B S, 51 BARHIE
FEIATE WG £ 28 (B R E RXHEZ)
inx) = {fr € B ¥aw) = Pux)i[xay i SAGT <[wy]iy €E
PUEXHE— « € E,jy(x) Zie B SE—y0 € E, L wo) = of x, yo]5 (Va
€ER)

() W a 20, Wfr(ayo) = [, ayolh;
(b) W a< 0, M

af x, o/ v=~=1 al [x,yof \ == [x, | al yoJ™
=[x, =1 al yo/x= [, o/
<[ x, ol

R f(oyo) SUx, ayo/\( Va € R)» BSIFE2 11 v) FI( Vi) &/x, y] 5 KTy € E R
Ik R9, i Hahn Banach EH([15] ), FEELKIEZ R f v E - R G132 (ayo) = £ ayo) TIH.
— [x, - y]N SfAy) Slxy ] Vy € E), B
[, y]% SENy) S[x,y]h
YA fa(x) = [x, 2] %= Pr«x)
FaBBESEE, B fa(x) | S [x, yJ3 | SPA(y) BFEAIS s WIS E L €/ x), 551015
ik
L, BATERTUER j o« ) A2 41, #HH Banach_Alaoglu & BEA T H 1)
WE2.2 KMF—x € E, MNE (0,1],jxx) & E NSNS BT
FH_E T3 18 K il 2.2, TT 45T T
W23 [x.y/h= madfy(y)r € i)} B i
[x. T3 = mi Ay )ifr € o))
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EX 2.1 (1) FR(a,y)h= Pax)[x,y]% NRFAE (0, 1] B LA,
(i) B (x,y)n= Pa(x)*[x,y] 2 AFRTAE (0,1] K FENAH -
ey R K A TS ) 14]
BN 22 HFRELER AE 25
Ae) = {Pxx):fefn €ixx)} (Wx & B)

FRAKTF NE (0, 1] XHE R

B E 2.1 1R I HES Al
WL 2.1 (1) (x,y) S(x,9)%;
(i) | (x,y) x| SPy(x)*Pr(y) H(x, @)% <aPi(x) (Ya€ER):
(ih | (x,y) %= (x,2) % | SPAx)*PAy - z)
(V) (2, 9)%h= (= %, = y)r== (- 5, ¥)N
(Vv) (sx,ry)%: s‘r‘(x,y)-'_): (Vr,s >O);
(V) (x,y+ 2% S(ay)i+ (w,2)% B
(.3 + 2% 2(x%, y)5+ (v,5)%
(V) (x5 + 2)% 2(x y)h+ (v, 220 H
(x,y+ z)a <(x,y)_)\+ (x,z)+)\;
(Vi) (x.y+ @)= (x.y)i+ aPA(x) (Va € R);
(i) W x(t):[a, b] ~ EXTt € (a b)mIMH (1) = Pi(x(t)), WMD" ®(t)=

2Ax(t).x ()NEHD A(t)= 2(x(t),x (1))

(X) (x,y)N\ & B BEEEER), W (x, y)2 A2 PSR .

§ 3. PN_A[A] H F 08 AR R AT 2 1 - B

AT, WATEARLE (E .7 A) & —58 %) Menger PN_F A H. A(t, 1) 2t V€0, 1]
SIFE3.1 WA:D(A) CE 28 B—W% WFHEL %54

(i) A MM,

(i) Pyx—y) SPx—-y+ €u—-v))(Vx,y €ED(A), u € Ax,v € Ay T HXF—4])

e> 0, A€ (0,1]);

(i) fx— y,u— v/ 20(Vx,y €ED(A),u € Ax, v € Ay HAE (0,1])
WE (1) e(il), WA AR,
Fooy(t) 2 Fe yietun(t) (Va,y €ED(A), u € Ax,v € Ay He> 0)

AN, S EM 2,y €D(A), u € Av,v € Ay Fe> 04

Pxx—y4 €elu-v))= iR t:Feyr guo)(t)> 1= A
% = 'lleIgo{tanx—y+8(rz—v)(tn)> 1- &

WA Foy(ta) > 1= AN(Vn 21), NTTIF

Pix— y) = infi t: Feey(£)> 1= A <limt

EARCRII SRR i) ore

Rz, Wity B, (1) ABOL, TRFE 2o yo € D(A), &> 0, uo € Axo, vo € Ayo K
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to> 0143
Fxo—yo(to) < Fxo—yo+ Eo(uo—vo)(tO)
WAFHE Do € (0, 1] fE#3 Feoy (o) = 1= do, KA AFH
Py (x0= o) = ird{ Oyo(t)> =% >,
Rl Fo o eugog (20) > 1= MM H Fu oy e upvy (1) & ESN), MAFAE & > 0, {815
Fioyaeiu-)(to= &)> 1= N
LNIEE]
Py(xo= yo+ &(uo- vo)) Sto— &< to <Px(x0— ¥0)
FIE! WG ore
(i) < iil), B 2. 1( 11D f /=, <]\ BIE X, iR BARGr « iEEE
S 3.2 WA:D(A) CE 28 BB Jo= (I+ &) '(Ves 0), N
(i) Py Ja— Jey) SPax—y) B Fjayy(t) 2Fey(t) Yi> 0, NE(0,1], 2,y € R(I
+ 8 )(I+ e MEE):
(i) Pa(J&x - x) SnePy(Ja— x) YVAE(0,1], n> O(n NIEEEE), x ER((I+ €1)"),
H
Fr-o(t) F/[ t] (Vi> 0.x €R((I+ 81)"));
(i) W ER(I+ &) Hy ~ x0 € D(A) NR(I+ &), N
@Pwm— x) e inf PA(w) (VYAE (0,1]) A

€ hmFu (1) 2 sgApFu[ ] (Vi> 0)
FE (1)1 3.1 AT A AR R B e
(ii) ATE( 1) EEEARZ
TUEZES( i), AMEAH v € Ax, D w = xo+ &, TRE
xo= (I+ &) 'w= Jaw

PyJej— x;) SPAJej— Jav) + Pr(Jaw— )

lim( Py(xj - w) + Pa(x0- xj))

LimPa(J e = x;) < lim
LmP(x— w)
li
P

<
<
<_(P)\(xj— x0) + Pa(x0— w))
SPy- &)= @Pru)
Bl u € Axo KU, ME
TPy Ja - xj) <& il P(u)
Fi—Jim, A

ij x(t) A[FI% j1 [t— Erl ,Fl'ewz_.a_[

J

ﬂ} (
2
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>AFx_w t—Vrl ,Fx—x. rl
J 2 oGl 2
<4 F

H
F t— 4 > A F, 4 Fe,(t— 1 V1l
x/_—w 2 z x/7x0 27 L(t ) ( < t)

( F 1
Fro-x(t) 2 A[F&(t— rl),Fxo_xj[E
PNIESS ! 0
Lm Fyy (1) >F“[t_e .
N (1) REAESER, 407 0, Bi7E
Ly, () >Fu{é )
e 2
linFye- (1) 2 sup Fu[%
5| PHFEE
PULEFRATTRT AR 72T IR L3 AR 5 A I3 EL &1 Cauchy [7]/8:
W (1) €= Au(t) (1> 0)
ut0) = uo € D(A)
EX 31 E¥u(r) € C(R", E) FRACE3. 1) Womfd, dndf 2w 2 F i 54
(1) u(0) = uo;
(ii) f#fEy € E {73
Futmug(k) Z2Figy(k) (VE> 0,1,s €ER")
(VLR , FRATEHR w () #& Lipschitz 4L 1) ;
(i) w(e) WIS W (1) 14 il
W (t) €= Au(t) WIVFFER ¢ € (0, + o)
BAVAE T
FE31 W (E,7 A 5% Menger PN_Z¥0], A(t,t) 2t (Vi€[0,1]), ¥ A:
D(A) CE™ 2% B—HrEmg, (E3. 1) &% H—fie
W Bu(e), v(*) E(E3 1) B Z58MR ic @(t)= Py(u(t)- v(t)) (YVAE(0,1]),F
W2 1 A
D™ @(t)= [u(t)= v(t),u (t)= v ()]
WMAFE w(t) € Au(t),z(t) € Av(t), 15
W (1) == w(t),v (1) == z(1) WJLEFAR 1 € (0, + oo

[EE]

(E3.1)

BSNEE]
D™ (t) = [u(t)= v(t),(w(t)= z(1))]N
== [u(t)= v(t),w(t)~ z(1)]}
<0
Liec]
Pyu(t)- v(t)) <SP u(0)- v(0))=0 (YAE(0,1])
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RS — 10 € R, u(to) - v(to) ZO0, WAELE ko> 0 1815
Fugig)-vi 1) (ko) < 1
4 Fugi)-viiy (ko) = 1= Do, T N € (0, 17, M
Py (ufto) 2 v(t)) = mf{k Futig-ot1g(k) > 1= X 2 ko> 0
X5 Py (u(to) - v(to)) = OFFJE MIAHE u(t) = v(t) (Ve € R ), € FIEEE -
EX 32 W(E, 7 A)j&—5E% Menger PNZ0, C #E 2 —WTFH HTIK
(T(): €™ Bt >0 Bl —dr2k VIR 455 720 B W0 3L I 4%
(I)T(O)x==x (Vx €C);
(i) T(¢)T(s)= T(t+s) (Vi s 20);
(ii) B 1T T(t)x SHEEx € C AEIESEH);
(V) Frepar(y(k) 2 Fe (k) (Vx,y € C.t 20H k> 0)
3.2 WA:D(A) CE ™ 2" B—Bm G e 5%
(I+ & )(D(A)) D D(A)(D(A) KIFE) (Ve> 0)
NIRRT« € D(A), T HHI IR AEE
T(1)x = lim (I+ o) [Ex (vi >0

sop, [ L] it oot AT (0 >0 AR GRERE
N T UETE B 3. 4 ?iaﬂ‘]ﬁﬁﬂﬁﬁﬁa’]
BI3.3 WA:D(A) CE 2" R—WEm% HD(A) C (I+ e)(D(A)) Ye> 0,
i
Froep(t) 2 SEBF,M ((me&- nH)*+ me€+ nl?)” z)
Vx €D(A), & B> 0H n, m RAAE IS
W EZEEW: SHMERMx € D(A), € B> 0, AE (0, 1]
Py(Jtx - Jiw) <{V(n‘zs- n)?+ me + nl-12} V2 inf Py(u) (3.1)
Hrb, m, n 2R A
HE—x €D(A), g B> 0, A€ (0,1], %
Pmon= PNJéx— Jix) (myn= 01,2 ..
A5 B 3.2 B( i) f( i), A
Ppo Sme ipfPy(u)  (m= 0,12 ..
Po.n Snle infPyu) (n= 0,12 )
“REWHY = 08im= 0Mf(3 1) BOL
fmi&w XX (m - Ln), (m,n- 1) BOL, Xfx € D(Je),y €D(Ju), % =

5 T E

8+ll

U €
ij[8+ Wt ey e = Ju
€ |2
J[e—w s—ﬁw] Ty J
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. LR £ _m € _jn il
2 = PN oo e+ ol - J%[g+ u’“l“ e+ uJ“’“]
B € T
<Px8+ e x+8+u lihlx ]W]
SGEP I - T )+ o UPA(J’M— J’iw)
B

< € 3
Pm,n \8+ fm,n—l‘l' et p’mel,n
NIUES]

P n <a%l{(m8— n)2+ 2U(me— nl) + me+ nll2> V2 inf Pa(u)
+ %l{(m{?— a2 2g(me— hl) £ me+ nllz} V2 infPa(u)

< 8_’_%p‘[(m{i— )2+ 2U(me— nkl) + m€+ nl¥]

_+_

8:1 11[(m8— nll)z— 2&(me— nb)+ me + nllzj} l/z'uigrfupk(u)
= {(me— nLl)2+ m€ + nt l/a'll%Px(u) (

(3. 1) (Y 4518 ek W]
BT 3. 3 (S50 AL, MIAFLE 20, mo, no, & Yo M to> 0 177

2 2\ - &
Frn sty (10) < gupl (10 (mo&= o)+ moghe nol)~)
HAFAE uo € Axo {13
Fyox 1y ft0) < Fuo(to'{(mo&)— nollo)® + mo& + noMg -
0 0

B —

)
& Frog e (o) = 1= o, WU Mo € (0,17, 238
Py (Jemwo— J¥xo) = inf{1: FJ'"E()OxO_.]';SZ)xO(t) > 1- N 2t
H
2 2 A L1
Py (uo) = m{l-'Fuo(U > 15 Qo < té?{(moeo— noto)’+ mo€h+ nou(}_z
[VEE]
1
Py (Jemwo— J¥xo) > {(moSO— noko)’+ mo€i+ nol§ 2 P (up

X5 (3.1) tHF &, Uk
SEHL 3 2MAER, X —x € D(A), HEIH 3.3 FH

L J/-‘-l (&k& SQPF (k'{[[—’E— [ﬁ’ll 2+ [—’8%+ [—'U%()m(%

{[[ﬂ-e— [ [ [ ™ <lrer s cev mi = s
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Fylél it (k) SgtgFu(k{(8+ W2+ (e+ W)~

LT o, BN
lim F;féfx_ﬂﬁfx(k) =1 (VE> 0)
P Tadd € "
3w { JHE ) J2 B 2 Canchy 31, bR
T(1)x= lim Jielx (3.2)

FetE, B JE RIEG, Mo« € D(A), (3.2) TR AELE, TE T(t) 4D (A) bR
E451 Yt 20e _ (

HK, A t,s 20,x € D(A), TRMETIF3.3H
2

-1/2
T e s 5 ) mSEBF“[k'{[[tEmd— [%8 ++[é'€2+ [%82} 1]
FSHER R w € Ax Allk> 0K

[H‘S— [%]‘8]2+ [ Lo [e2]-& <(ini- 51+ &2} (i 6)oe

HH A
b U (k) SEPF(k<(|t—s|+ 8)+(t+ 9)8}2)
/Fu(k'{v{I t— sl+ &%+ (1 + s)'S_% ( (3.3)
M H.
s Frooe s (k) 2 A Frief. s{?},Fﬂsé"xm) [k— % (

> A[Y%T(t)x—fié’x 3 A[FJ’?%— J’S’x[’f— 23T1 o Fyleho g [gﬂ

Hir, 0< N< ke

a_ 1, Hlim Fyle i) A 21
3 e o ¢ 3

lim K)o 7
e o
Le” o EIJ?%
) _
FT{t)x— T(\)x(k) l]IIl FJ[ /[ o/ [k_ 3rq (3 4)

Vo< N< k Kk > 0&3(33)/}21?()5’175_ Eoue

m _
lim Fyls, s [k— 3 /Fu[{k— ?]4 t- sl ﬂ (3.5)

VN E (0k),u€Axs H(3.4) F(3.5 H

Frii« T(s)x(k) k- ?n'l t— s17!

vnE(o,k),uEAx- ANT 0, M Fu(t) 5SS

Froe 1s)«( k) >F, | t—ksl (Vu € Ax) x

ERBUIMERE M x €D(A), T(t)x KTt fELipschitz [(ESERH BN T(1) & ES 1, %
SHE—x € D(A)T(t)x KTt &5 %y -
G, %x €ED(A) Hie,s 20, TRWN—V k> 0F
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e (2
(e

1
-2)

s

]('J/m/x ,/J'/Jé (k) 2 SEPF [ {[[
o [e

>§EBFu(k'{(38)2+ 2t+ )€

N|'— o™ |<,;

/?\8_>(0+ ?M:E'f
IHnFJ/st/IJ/ (k)= 1
e 0

EREWHT (14 s)x= T(t)T(s)x ( Vi, s
T(t+ s)x = T(t)*T(s)x (Vx €ED(A),t,s 20)

(VEk> 0)
0,x € D(A)), THRHM T(t) HELEMERIS

I e
SE P32 5 Banach 2% A ARG [ I 52 (1) Crandall Lissett FE4 2 38 26 M Wk 2 ) PRI
EHE 3.3 WAE 28 R R A AR g

(i)D(A) CR(I+ &) (Ve> 0);
(ii) % 20 € D(A), yn € Axn,xn  x Hyn ~ y(n~ ), lx € D(A),y € Ax »
BT (1) 0 200 REEE. 2 A BT A FEERIGE B Wy € D(A), u(1) =

T(t)x X JLFFrA e > 0 72 58nT T, W w(t) /& Canchy [A] & E3. 1) ME— 1) 5iRfFe
NTIEEH 3.3, BA1H %?ﬁm
SE3.4 WA:D(A) CE 28 BRWEKIM:D(A) C R(I+ &) Ve> 0f—Htm

Fe BWT(t):t> 0 Eﬁfﬁszﬂlﬂ ERERE Wy € D(A), MXHMERER x0 € D(A),

yo € Axo, NE (0, 1] 1

PAT(t)x - x0) SPAx— x0)+ I;[T(s)x— %0, ¥o/ \ds
WE Wx €D(A), x0 €ED(A), yo € Axo, SHEE) €> 0 KIEBH N, A

€'(Jix— J¥ %) E- AJtx
Kl A 238 AR, B9 #E 3.1, 1S

[ng - xo, Le(ﬂx = Je %)+ yo R
(3

e - w0 Lo - 0 <0

gl E2. 1( Vi), H
|:]/svx— X0, Lg(ﬁx— ]Aé_lx)+ ¥0 ; X

[ 1~ w0 4T~ JE) o+ (I~ w0 yols

(

i (2. 1) ( iv) B 45
s = xa TP I ) ¢ v . >L(Py i~ xo)
- Py(J¥x = xo- (Jx = J¥ %))+ [J&x = x0, yo/2

H1( 3. 6) F1(3.7) ENf5
Pa(Jix— x0) SPAJY %= x0)+ €J%— x0, — yo/s

6)

(3.7

(3.8)



B3NN =1FIN= n Nk BF
Py(Jix - x0) SPy\x—- x0) + ZS[J‘Xx— x0, = yo/ ™

S0 20n= L W30 AHERT LB

t
L [gl+De_ 5
PA(J[ss]x— x0) SPa(x— x0) + Jz [J&x - xo, ——y(ﬂ s

(3.9)

(3.10)

ESpg] ||:]4:%]x - x0, = ¥q +>\| SPA(yo), 2 €7 0, 1 Lebesgue WS EIRA =+ 1% B b2 s

PERIAR
PNT(t)x — x0) S Pixx— x0)+ J‘Olsfmag][s%jx— X0, — YQ-l \ds

<P>\(x— x0) + J;[T(t)x— x0, — yof \ds
5| B {IE Eee
SEF 3. 3MIAEN, X x € D(A), IR T(t)x fEt = 10> o&éﬁ%&ﬁﬂm

B3 435 VI h> 0OF
PAT (to+ h)x— x0) SPAT(to)x — x0)

+ J:)[T(to+ s)x— xo, — yo]Ms

EARWERBRLL A > 0, 3k R T 07, HEIEL 21 (ix),

[T(to)x — xq y]+A <[T(t0)x - X0, — yo]+x
f5] 2. 1( vi) B 75

[T(to)x — x0 y+ y0] A <[T(t0)x - xo0, y]+>\+ [T(to)x — x0, yo] A

= [T(to)x - xo,¥] 5~ [T(to)x - xo, — yol i SO

HIZ& (1), WHATE— € € (0, t0) FF1Exe € D(A) K ye € Axe 75

xe+t Ge= T(to— €x
FE(3. 1) FHL x0= xe yo= ye= € (T(to- € x— xe) BI1F

0 2[T(to)x— xe.y+ € (T(to) - € x— xe) ]2
[T(to)x— xe,y+ € (T(to- €x— T(to)x)+ € (T(to)x — xe)]
€ 'PNT(to)x— xe)+ [T(to)x— xe,y+ € (T(to— €x— T(to)x)]x
2 € 'Py(T(to)x— xe)— Pa(y+ € (T (to- €x— T(to)x))

Ep
PAT(to)x— xe) SPA&+ (T(to— &x— T(to)x)) ( VAE (0,1])

NP =]

Friojos (k) 2 Fserien-10)(k) (VY 20)
W e " 00 B xe T T(to)x, FIK

Fyey (k) = Fy-€'(1(1)-1(1- e p € '(1(1)2-x ) (k)

k
2 A Fy- S_I(T(zo)x— T(t-€)x) [5

:_fy’EE

(3.11)

(3.12)



LA R 2 TR) R AR R PR B S g 771

B (3.12), (3.13) K lim€ (T(1o)x = T(1o- &) = y HIfd

W4 e T O B, ye -y, THRESGA i), BT(to)x €ED(A), MH y €= AT(t0)x = iiF Eee

E'+y£(k) > F)’— S‘I(T(to)x_ T(to— S)x)[g - 1 (8 - O+)

§ 4. — AR LR Y ]

AR, BATHR R T — A A DL ] e

B E, 7 N FE—52 %1 Menger PN_Z5[0], A: B~ 2° LA B, A & —m b

AR R 7

10

11

2 £ X M

V. Barbu, Nonlinear Semigroups and Differential Equations in Banach Spaces, Noordhoff Interna-
tional Publishing House (1976) .

H. Brezs and A. Pazy, Semigroups of nonlinear contractions on convex sets, J. Funct. Anal., 6
(1970), 367—383.

F. E. Browder, Nonlinear mappings of nonexpansive and accretive type in Banach spaces, Bull.
Amer. Math. Soc., 73 (1967), 875—882.

F. E. Browder, Nonlinear operators and nonlinear equations of evolution in Banach spaces, Proc.
Symp. Pure. Math., 18, Part 2 (1976).

TRATEE BRETE, BEFRIRTE AR E) rh BN AR e BN FER ROAEAE T, RLH B A5, 11(9) (1990),
771 —778.

S. S. Chang, Y. J. Choand S. M. Kang, Probabilistic Metric Spaces and Nonlinear Operator Theo—
ry, Sichuan University Press (1994).

M. G. Crandall and T. Liggett, Generaions of semi_groups of nonlinear transformations on general
Banach spaces, Amer . J. Math., 93 (1971), 265 —298.

M. G. Crandall and A. Pazy, Semigroups of nonlinear contractions and dissipative sets, J. Funct .
Anal ., 3 (1969), 376—418.

K S Ha K. Y. ShinandY. J. Cho, Acaetive operators in probabilistic normed spaces, Bull. Ko
rean Math. Soc., 31(1) (1994),45—54.

T. Kao, Nonlinear semigroups and evolution equations, J. Math . Soc. Japan, 19 (1967), 505—
520.

T. Kato, Accretive operators and nonlinear evolution equations in Banach spaces, Proc. Symp. Pure
Math. , 18 (1970), 138—161.

Y. Komura, Nonlinear semigroups in Hibert spaces, J. Math. Soc. Japan, 19 (1967),493—507.

V. Lakshmikantham and S. Leela, Nonlinear Differential Equations in Abstract Spaces, Pergamon
Press (1981).

G. Lumer, Semi inner product spaces, Trans. Amer. Math. Soc., 100 (1961),29—43.

W. Rudin, Functional Analysis, McGraw Hill Book Company (1973).

B. Schweizer and A. Sklar, Probabilistic Metric Spaces, North Holland (1983).

=]



772 1S f 4t [ S b

Nonlinear Semigroups and Differential Inclusions
in Probabilistic Normed Spaces

Zhang Shisheng Chen Yuqing
( Department of Mathematics, Sichuan University, Chengdu, 610064, P. R. China )

Abstract

The purpose of this paper is to introduce and study the semi_groups of nonlinear contractions in
probabilistic normed spaces and to establish the Crandall_Liggett s exponential formula for some kind

of accretive mappings in probabilistic normed spaces. As applications, these results are utilized to

study the Cauchy problem for a kind of differential inclusions with accretive mappings in probabilistic

normed spaces.

Key words semigroup of nonlinear contractions, probabilistic normed space, Crandall_Liggett s ex

ponential formula, semi inner produet, acaetive mappings



