Teopema. Pewenue V(t,z) = @T(t)x(t) ypasnenua (4) ecmv nenpepuisras
pynwuua T (t)z(t), ydosasemsoparowasn ypasnenuro (11), npu smom onmumanvroe
sHaMenue GYHRKUUONAAL KAMECTNEA eCTY

TO(x(), () = ¢ (to)(to).
Jlist oTeickanms ycnosus “npmkenns” dbynxmum s(t) = ¢ (t)z(t) k pememmo (8),
BBesieM dyHKnuo JIsmyHosa
1
2

2

[V(t.2) — " (t)a(t)]". (12)

VL(SD’ .”L') =

IMonnas npoussomHast dyakuuu Jlsimyrosa (12) juist BBIIOJHEHHsT TOH 3a71a4u
JoJRKHA ObITh Menblie Hysid upu x(t) # 0, p(t) # 0, orkyza umeem

2T () CTQCx(t)
T (O (2)p(t)
Beinosienne yenosusi (13) obecnievusaer “npukenue”’ dynknuun s(t) us Joboit

nepudepnn MHOXKECTB, 00pa3yeMbIX BEPXHUMHU ¥ HUKHUMHU pemieHusiMu (7) mpu
oTx(t) # V(t,x), x snavenmio s(t) = p* (t)z(t) — V (¢, ).

s(t) = {p" Ma(t)} <V (t,2) (13)
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In this talk I will try to link optimal control theory with homotopic topology. These
are rather distant domains to which Lev Semenovich Pontryagin made fundamental
contributions.

Let M be a Riemannian manifold equipped with a bracket generating vector dis-
tribution A C TM and let Qa C H'([0,1]; M) be the space of integral curves of the
distribution. The boundary map

on: Qa =M x M,  9daly)=(v(0),7(1)),

is smooth. Singular trajectories are just critical points of this map.
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We study the influence of singular trajectories on the homotopy type of Lebesgue
sets of the action functional on the generalized loop spaces Bgl(qo,ql) in order to
develop a Morse theory for these spaces. The role of singular trajectories is very
different for rank 2 distributions and for distributions of rank greater than 2. In
particular, these trajectories do not influence the homotopy type of the Lebesgue sets
in the case of a generic distribution of rank greater than 2 and may produce homotopic
obstructions in the rank 2 case.

Let the distribution A has rank 2; different segments 7|jo4 of the same singu-
lar trajectory ~ also play different roles. Given t > 0, we define and compute two
integral-valued and monotonically increasing (with t) indices I¢(v) and I*(vy) associ-
ated to 7|jo,¢, where 0 < If§(y) < I'(v) < I§(y) + 1. If IP(y) < Li(y), then 7|j 4 is
homotopically indistinguishable in the Lebesgue sets; if I{ (y) = I;(y) = I, then y|jo 4
provides a homotopical obstruction of dimension I. Both indices are equal to 0 for
small . I am going to explain the construction of these indices and to illustrate general
results by examples of left-invariant distributions on the groups U(2) and GL(2).

This is a joint work with Francesco Boarotto and Antonio Lerario.

JAN®@EPEHIIUAJIBHBIE UT'PHI [IPECJIEJJOBAHNA,
OINVCBIBAEMBIE YPABHEHUSIMU JIPOBHOT'O MOPS KA
(PURSUIT DIFFERENTIAL GAMES DESCRIBED BY EQUATIONS
OF FRACTIONAL ORDER)

X. H. Anumos (Kh. N. Alimov)
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IIycTs nBukeHme 06beKTA B KOHEYHOMEPHOM €BKJIMJIOBOM IpocTpaHcTBe R™ ormu-
ceiBaeTcs JuddepeHIaibHbIM ypaBHEHIHEM JIPOOHOTO MTOPSIKA BH/IA

SD8z = Az + Bu — Gu + f(t), (1)

rme z € R", n > 1, ng‘ — omeparop apobnoro muddepennupoBanns, 0 < a < 1,
t€[0,T], A, Bu G — nocTosiHable MATPUIILI PA3MEPOB 1 X 1, P X N U ¢ X N COOTBET-
CTBEHHO, U, U — YIPaBJILAIONNE IIapaMeTPhl, & — YIPaBJIAIOIUA IapamMeTp IIpecsie-
JyIoriero urpoka, v € P C RP, v — ymupapisomuii mapaMeTp yOeraomero urpoka,
vE QR CRY Pu@ — xomuakrsl, f(t) — u3BecrHas u3MepuMasi BEKTOP-(QYHKIIUS.
JpobHyto pOoU3BOIHYIO OyIeM MOHUMATH KaK JIEBOCTOPOHHIOK APOOHYIO IPOU3BOJI-
uyio Kamyro [1-4]. Hanomuum, aro apobuas mnpoussoHas KayTo mpou3BoJbHOIO
Henesoro nopska o > 0 or dynxmm z(t) € ACH(a,b), a,b € R, onpegensiercs
BBIPAYKEHUEM

t glal
P — T

STA—{ap . g G- =

Kpowme Toro, B mpoctpancrse R" Bblsiesieno TepMunaibHoe MHO2KecTBO M. Ilenns mpe-
CJIEJTYTOIIEr0 UI'POKA — BBIBECTU z HA MHOXKeCTBO M, yOerarommii IrpOK CTPEMUTCS
9TOMY TIOMEITATD.
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