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1
[1]~[3]*
X Banach  ,I= [0, T/(T> 0) CR, F:I1xX 2"\ @
X (t) € F(t,x(t)) a e, x(0) = x0 € X* (1)
x(*): 17 X (1 , x(*) , t €T,
X (t) € F(t,x(t)), x(0)= xo°
K CX < (1) x(*) K , x(t) €EK, t €1
x(*) (1) .
x(t) € F(t,x(t)),x(0) = xo, x(t) €K, Vi €1+ (2)
(2 .
[2] (2) : F

1F(nx) = suf Iy Loy € Fox)) <Clop(is llxll),

(t,x) €1 xX, (3)
C(*) €EL'[I,R,]
(2), (3)
||F(t;x) <1, (t,x) € I x X+ (4)
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(1959~ ),
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KCX F ,
F(t,x) NTx(x) Z @ (t,x) €1 xK* (5)
(5) Tk (x) K x€K , [1] ~ [3]*
1 (2), F (5)° Sk(F) Sk(F) F
(3) (4) (2)
Sk(F) = S¥(F)*
x(')ES}dF)' ||x/(t) ||<C(t)(1+ la(t) Il)a e x(*)

x(t)= xo+ J:)x,(s)ds,t €r
(3)
(o) 1< o lle 115 (5) llds <

o+ [ ecs)ts Txgs) 11)ds»

Gronwall , M> 1 Il = max{ lw(e) ;0 € 1} < M-
Or)= 1, r SM;®r)=0r> M+ 1, (M, M+ 1) , @
F(t,x)= ¢ llx ll)F(t,x),(t,x) €Ix K N Buar(0)r  Sk(F) F
(2) F , Sk(F)= Si(F)e , Tx(*)
alx(x) C Tx(x), Va> 00 K= KN By i(0)° (5) F(t,x)
NTx(x) Z Q(t,x) €1 xKe x(*) €ESH(F)e
WF(e,x) 1= 9 llx 1) IF(e,x) Il <
o llx 1)Cie)(1+ M+ 1) SkC(1),
(3) (1+ = 1) . C(t)> 1

P(1) = I;C(s)ds, t €1,

¢ , , b:[0,T] ~ [0, T]
T = JZC(s)ds‘

z2(t) = x($(t))

(1) €F(t,2(1)), 2(0) = xo F(t,z)= C(¥1)) "F(I1),z2)° (6)
WF(t,z) Il <1,(t,z) € 1xK- ) SK(F)= Sk(F)*
1 [4] ,Frankowska  Plaskacz (1)
3
2
1 K X= R" , NeXx © 2% X K
Tk(x):{y €K: ||y—x||:d(x,K)}‘ K » k()
K . Tk()

2 X=R',I=/[0T] CRKCX
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X (t) € F(t, T(x)), x(0) = x0 €K (7)
x(*) x(t) €K, Vi €I
x(*) (7) , x(t) €K, Vit €1°
®(1)= d*(x(t),K)* d  Lipschitz L X(*) , ¢
K ) , Tk .
ITk(x)— T(y) Il < Ha-yll, &= Tk(x),x - Tk(y)) <O,
Vy € Ke (8)
b(x) = 0.5d°(x,K),x €X*  [5] (p221),
[d*(x, K)] = x— Tk(x)* (9)
C()= 2€(t)— Tk(x(t)).x (1)
X (1) € Te(Tk(x(t)))ae t €I M 20k, €K
¥ (1) = limM (ko= Tk(x(1)))  (n oo)e
(8) (1) KOa.e. t €1+ ®(t)= 0t €1, «x(t) EK,tE I
3 X Y Banach JF FaX T2 @ . F= Fi
N F2 ntF # @x € X F
x0 €EX, M= IlF(xo) Il , r>0 B:(yo) C F(xo0)* §
0< 6< M,
Q= ﬂ76y0+ [1— A%F(xo),
€= &/M,
Q+ Bs(0) C F(x0) C Q+ B2s(0)*
Fi F , a> 0 Fi(x0) C Fi(x )+ Bs(0),x € Bq(0), i
= 1,2
Q+ Bs(0) C Fi(x)+ Bs(0), x € Bu(x0),i= 1,2¢
Q C Fi(x),x € Ba(xo),i= 1,2 , z € Q\ Fi(x),x €
Ba( x0)* . FEY _f(z2)> B 2f(y).y € Fi(x)

sup{f s+ u):s € Qu € BS(O)}> B+ sup{f(u):u € Bs(0) >
supf(y+ u):y € Fi(x),u € Bs(0)) »

. QC F(x),x € Ba(xo)*
F(xo) C F(x)+ B2s(0), x € Ba(x0)*
F  xo .
[1] ([ 1], p86,Theorem 1),
4 XY Banach ,I=[0,T] CR F:IxX 2"\ @
m= 3" Qren X {Bfn(x)}xu ()A€
( )A€ A Lipschitz

xy, € Q C B: (x)),
Fu(t,x)= 2(x)Cr Cr= comvF(1, By (x)) *
4 .

1) F(t,x) CFui(t,x) CFu(t,x) CconvF(it, B3 (x)), V(t,x) €EIxX;
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2 F(*.x) JFa(s x)(n 21)
3) F , n, F, Lipschitz
4 F(1 ) . di(F(t.x), Fu(t,x)) ~ 0(n " 00
, dy(A, B) A B Hausdorff
3
(2 . [1]
([ 1], p237, Theorem 4) s .
1 X=R'I=/[0T)(T>0 CR,KCX . F:Ix X~
2\ @
1) F(*,x) JF(t, 0 ;
2) F(t,x) NTx(x) Z D (t,x) €1 xK;
3) WF(t,x) I <C(e)(1+ Nxll), (t,x) €1 %K, C(+)L'[I,R,]*
(2) x(*) x(0) = «(T)
1, WF(e,x) Il <1, (t,x) €1 K-
Ks= {d(x,K) < f} §> 0 G(t,x)= F(t, (x)), (t,x) € Ix X+ 1,
G(*, x) LG(1, ) . 4, Fu(*, *),n 21 4 1)
~4)s  F,= F.+ Bs(0),n 21 F(t,x) NT(x) Z D (t,x) €1xK G(t,
x) M Tk (x) Z D (1,x) € 1xKs Fu(t,2) NTx (x) # @ (1,x) €1 %Ky
int (Fu(t,x) NTx (x)) ZRV(t,x) €1xKs F, , R
>0 G, = F, N Bgr(0) , Gn . [ 1] ( p220, Theorem
1), Tx,(*) . 3 6.NTx(n 21) , *  Michael
([ 1], p82, Theorem 1), foelxKs~ X
fo(t,x) €Fu(t,x) N Tk (x), (t,x) €1x Ksg* (10)
fo(t.x) = fo(t, K(x)) fooIxX X . Lipschitz
([6],p47, 3.1.1), €> 0, Lipschitz gs
fs(e, x)— go(t.x) Il <g (t,x) € 1x X+ (11)
u(t)= go(t,u(t)), u(0) = x € K, (12)
(12) / us(*, x)
Nus(t, x) = fo(t, T (x)) || <e (13)
Tksu(T,x):Kgq Ks , Ks R Brouwer
x5 us(T, x5) = x5= us(0, x5)°
€nn 21 (12)
usn(t, x) uan(T,xan): ugn(O,xan)‘ Ks , 2
n_ oo, u = fs(t, u) us us(T) = us(0), us(t) € Ks, t € I
S,n 21, n_ o , xl(t)e
Fu(t,x(1)) xa(*), xn(T)= x.(0) xa(t) EK,t €1 , n_

o, 4 4), (2)
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2 1
Galerkin
V.H Hilbert — « V (e.o) eI, H
(=, *) [ * V CH, v €V, o I <c|v|, c> 0
Vv H . Vv H . 14 V.,V
(e,+) N l'= H H H :
VCH=H cV- (14)
(14) , vV H H Y (s, )=
(s, )wr JEL(V,V) *  RieszFredholm (/7. p236), 7!
e’}n>0 {)"} n20
1) ea= Mewn= 01,2 .., N 2M 2Nk 2. linh= 0(n_ oo);
2) {ej, en?= Gk (e, ek) = Xlﬁk,(ej, erk) = NGk;
3) Vu € V,u= Zo<u, enden®
V. CV {eo, el, ---el} , Va
1) Yu €V, d(u,Va) ~ 0(n_ );
2) w€V,Pu= Z(u, 6)eg €V, V(V.H) V.
j=0
K H , % {V}
VoCViC o C Voo CV,Vu €H, l u= P |~ 0 (n~ o9,
Kao= PK= KNV cn= 0,1, K ¥,
AELV, V) Vv , c
Vo €V, Av,v) >cllp |12 (15)

W(0,T)= {x(') €L I, V]:x' (+) €LYL 1/]} cClLX]e

(HA) A €EL(V, V)
1) A V_ ;
2) HAx II" <B(1+ lall), Vx € ve
(HF) F:I1x K ~ 2"\ @
1) F(*,x) JE(e, 0 ;
D1 F(t,x) | S<k(e)(1+1 x1),K(*) EL'[I,R],(t.x) EIxXK;
Vi€ Ly EKNV,(F(t,x)-Ax) NTk(x) Z&  Te(x) K x€K
V .
(HK) K C H ,
2 (HA), (HF) (HK)
X (t)+ Ax(t) € F(1,x(1)) aex(t) €EK 1t €1 (16)
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[3](Ch.8)  PJF(*x) . vV Hilber .,  P.JF(t, )
2
1. / (16)  Galerkin
%u(t) + PuAxa(t) € PF(t, xa(t)),  xu(t) € Ku= P.Ke (17)
Vi(t,x) € IxPK,(F(t,x)- Ax) N Tx(x) #Z @
V(t,x) € 1% PK, Po(F(t,x) - Ax) N PiTk(x) # @ (18)
Pac = x,x € PK, PaTk(x) C Tox(Pux) ([7], pid0) ,
V(t.x) € 1% PK.(Pd(t.x)~ PAx) N Tpg(x) # @ (19)
PK , I, (17) xn(0) = xn(T)*
(17 (aal*)} s n(0) = xuf( T)on 210
[8] . xn(*)fa> WO, T)
My M,
oo () Wz vy KMy, Wan(t) Wiz v) SMay 0 21 ()
2 (), Xn X (W(O,T))r W(0,T) LYLH] Xn
(L1, H] ) , o €ELYLH] fu(t) € F(t,20(1))a. e
wn(1) + Puhan(1) = Pfa(t)ae, xa(0)= xn(T), xa(t) € Kne (21)
(HF) 2) (20), | fult) | S<E(t)(1+ My)ae.,
So U FL[LH] ) (2)
d(f. Sk voy) Sliminf d(fo, Ske ) = 0(n~ o), RS O
(*, * )1 L1,V LI, V]
(f. &)1 = J.;éf(t),g(t) e, fE€LYLV]. g €L[LV ] (B)
(21),
(x,n,, Xn— x)1+ (Po(Axn)(t), 20— x )1+ ((Pfn)(t), 20— x)1° (24)
W, T) ( [9].p422),
((Pfn)(t),%0= x)1= (fu,%n= Pux)o= (fu, %n— Pux)idruy=
(FrrXn— % )21 17+ (for %= Pox) iy = (folin— )1 00)+
ﬂ(fn(t),x(t)— Pux(t))de
3. (Fuoxn— x)1ynu;  O(n o), | x(t)= Pux(t)] 0, (Pifny 20 —
x)1 . 0(n  oo)e (24)
lim( PaAxn, xn— x)1= 0 (n  oo)e (25)

—

(HA) 2),(20)  (Axm 0= Pox )1 0, WPox— x 12007~ O(n ~ o)
lim(Axn, %0 — x)1= 00 (HA) [9](p583),
Axa ~ Ax(LY1,V])e (26)
v €LY, V],
(Puhxn v)1= (Axm Piv)1 " (Ax,v)1,  PuAxn  Ax(LYI1,V])*
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(1]
(2]
(3]
(4]

(5]
(6]
(7]

(8]

(9]

’ w w

xn+ Puhan &+ Ax(LY[LV]), fo f(L[LH]),

X () + Ax(t)= f(t) € F(t,x(t)),x(0)= x(T),x(t) EKe
(16) ’
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Periodic Viable Trajectories of Differential Inclusions

Wang Zhihua

(Institute of Economics, Shangdong Electric Power Research Institute, Jinan 250002, P R China)

Abstract: In this paper the periodic viable trajectories of differential inclusions are discussed. Firstly,

a simplified proprety of differential inclusions is given. Then, an existence theorem of periodic viable
trgectories of differential indusions in a finite dimensional space is proved. With the above results
and Galerkin s approximation, an existence theorem of periodic viable trajectories of partial differen-

tial in a Hilbert space is proved.

Key words: differential indusion; contigent cone; viable trajectory; Gaerkin approximation



