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z : [a,b] = R", afCcONIOTHO HENpepBLIBHBIX HA [a,fo] U (fo,b], MMEIOMKX IPK MOYTH BCEX ¢ MPOM3BOJ-
nywo z' € L([a,b], R®), Tepnamux B Touke fp Cka4ok Beauwuussl z(tg + 0) — z(tg) = Pxbo, ¢ merpuxoit
b

p(z1,72) = |z1(a) — z2(a)| + [ |21 (s) — z5(s) ds.

Paccmorpum ypasnenne

=Kz (2)

¢ oneparopom K : CS([a,b], R™) = L([a,b], R"). CBenenne 3amaun Kowmn ayis ypasuenns (2) K ypasHe-
HHIO BTOpOro poza B npocrpascrse L([a,b], R™) OCHOBBIBAETCH HA B3aMMHO-OJHO3HAYHOM COOTBETCTBUM
Mexay merpudeckum npocrpancrsom ACS([a, b], R™) u nexaprosbiM npoussesenuaem L([a,b], R™) x R™,
KOTOpOE ocymeCTBJmeTCH 0T06an<eHHﬂMpx z € ACS = (¢', z(a)) € LxR", (y,a) € LXxR" = z € ACS,

2(t) = z( +fy s)ds + x(¢ ~-to)Pfy s)ds. 3gecey x(t) = { é: :;III:II :<8

Teope M a. Ecau onepamop K CS([a,b), R™) = L([a,b], R"™) acasemcs Henpepuonsim, 02pan-
YEHHBM U B0ALMEPPOBHIM, Mo 3adayua Kowu das ypasnenuea (2) ¢ navasvnom ycaosuem z(a) = a, npu
amobom ¢, 6 npocmpancmee ACS([a,b], R™) 10karoho paspeuwsuma, 6CAK0E AOKAADHOE DEULEHUE NPOJoA-
2HCaeMO 00 24006a4bHO20 UAU NPEIEABHO NPOCOAINCEHHOZO.
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OB OJHOM CBOUCTBE CONPSIKEHHOTO OIIEPATOPA

© E.C. XKykosckuii, M.B. Bop3zosa

Jns unrerpansuoro oneparopa Volterra (Ky)(t) f K(t,s) y(s) ds, meficTByomero B npocTpaH-

cree L([a,b], R) cymmupyembix byHKUMI, CONPSKEHHBIA onepaTop K* : Lo([a,b],R) = Lx([a,b],R)
b

umeer Bun (K*g)(t) = [K(s,t)g(s)ds, 10 ects sBasieTcst onepexaromum. Huxe ycTaHOBieHa cBA3b
¢

MEXK/Iy CBOMCTBAMH BOJBTEPPOBOCTH MCXOHOTO W CONPSIKEHHOTO JIMHEHHBIX OTEPATOPOB, AEHCTBYIOIUX
B IIPOM3BOJILHBIX HOPMMPOBAHHBIX MPOCTpaHCTBax. VICnonb3yercs onpe/esieHne BOJILTEPPOBOCTH, IpE/i-
noxennoe B {1].

Ilycts B — HOPMHPOBAHHOE TMPOCTPAHCTBO, B* — COMpPAyKeHHOe MPOCTPAHCTBO, U MYCTh KAXKIOMY

€ [0, 1] mocraBjeHo B COOTBETCTBHE OTHOIIEHME SKBHUBAJEHTHOCTH U(7y) 3JIEMEHTOB IIPOCTPaHCTBA B.
Hasosewm saemenTs z,y € B, ysoBnersopsitonye 3ToMy GUHADHOMY OTHOLIEHHIO, V(7Y )-9KBUBANCHTHLIMH.
Byzem nmpeamnonarars, uto copokynsocts U = {v(y) | v € [0, 1] } paccMarpuBaeMbix OTHOmIEHUH YI0BIIe-
teopser yeiosuam: v(0) = B%, v(l) = {(z,z) z € B}; v>n = v(y) Cvu(n). Kpome toro, byrem
CYUTATH, uTO OTHOMmEHUA V() € U COXPAHSIOTCH NPH CJIOXKEHUH BEKTOPOB W yMHOXKEHUH UX HA YUC/IA,
T. e. npu kKaxxaoM ¥ € (0,1), nus1 nobbIx 371€MeHTOB z, T, y, § € B u Beakoro uucia A

(z,2) €ev(y), (v,9) €v(y) = (z+y,T+7) €v(y), (Az,AZ) € v(y).

Onpenmenenne Oneparop F : B — B 6ylaeM Ha3bIBaTb GOAbMEPPOSHIM Ha cucmeme U, ecan
naist kaxknoro y € (0,1) u mobeix z,y € B us (x,y) € v(y) cnenyer (Fz, Fy) € v(y).
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Onpenenﬂm MHOXKECCTEBA
0y ={yeB| w0 euv(y}}, 04=0~,={geB"|Vyeh_, gy=0}.

3amaauM B COMpPAXKEHHOM TNpocTpaHcTee B* cuctemy 0* OTHOUIEHHHA 3KBUBAJNCHTHOCTH, CYNTAA DhyuK-
uyonamst f, g v*(7y)-oxsuBanentabivy, ecom f — g € 05. Cucrema U* oTHOWIEHME SKBUBAJEHTHOCTH
IMEMEHTOB NPOCTPaHCTBa B ofinanaer BCeMH NepedHCICHHBIMA BBIIIE CBOHCTBAMMU.

T e o peM a. Feau aunetinoiti onepamop F : B — B soavmeppoe na cucmeme W, mo conpascennnedi
onepamop F* : B* — B* bydem soavmeppossim wa cucmese 0™,
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POSITIVE INVARIANCE AND PERIODIC SOLUTIONS FOR DIFFERENTIAL
INCLUSION WITH NON-CONVEX RIGHT-HAND SIDE

© E. Panasenko

The talk is concerned with the non-autonomous ordinary differential inclusion in finite dimensional
space with periodic, compact, but non necessarily convex valued right-hand side. It is shown that if for
such an inclusion there exists a strongly positively invariant set 91, then there exists a periodic solution
of the inclusion which stays in 91.

Let R™ be a Buclidian space with the scalar product {z, 4}, z,¥ € R", usual norm |z| = /{x&,y), and
metric px,y) = |z —y|, and let comp({R™) stand for a set of all compact subsets of R*. By AC([to, t1], R")
we denote the space of all absolutely continuous functions z : [tp, 1] — R™ with the norm ||z]|lac =

l2(to)] + f a0t

t
Consider an ordinary differential inclusion
& € Ft, z), (1)

where F : R x B® — comp(R™) satisfies Caratheodory conditions. As a solution of (1} on an interval
I C R we suppose a function z € AC(I, R™) satisfying inclusion (1} for a.e. t € I, so we deal with the
Caratheodory type solutions. '

Let a map M : R — comp(R"™) be continuous and denote a set

Mm={(t,z) e Rx R" : x € M(t}}, - (2

which represents the graph of M. The set 9% is called strongly positively invariant under inclusion (1) if
for every point zg = {f9,z0) € M any solution t — z(¢, zo) of the Cauchy problem for (1) with initial
condition z(tg) = xo satisfies (¢, z(¢, 20)) € IN for every t = {y.



