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OB OQHOM 3AAAYE UMMNYNbCHOIO NPECNEAOBAHUA

B.U. Yxo6omos', A.A. Tpouykui?

Haiizeno ontuMaibHOE BpeMs Npec/ie0BAHusl B JuHeiiHoi nud gepennu-
AJILHOI Mrpe BTOPOro MOpAAKa ¢ UMIYJILCHBIM yipasiecHueM. ITocTrpoensr on-
THMAJ/ILHBIC YIIPABJICHHSA UTPOKOB.

Knwoueevie crosa: ougpgpepenyuanvHas uepa, UMnyIbCHOE VHpAeieHle, epeMs
npecre0osans.

1. Beeaenune

3amaun ynpaBlICHUS MEXaHHYCCKHUMU CHCTCMAMH MEPEMECHHOTO COCTABA, B KOTOPBIX AOMYCKACTCS
MI'HOBEHHOE OTJENIEHHNE KOHEYHOTO KOJIWYECTBA MAacChl TOIUIHBA C IOCTOSHHOH IO BEIHYHHE CKOPO-
CTBIO, CBOAATCA K 3aJadaM C HUMITYJIbCHBIMH ynopasiaeHmsM [l, crp. 85-87]. Hannume wmmmyiascHBIX
VIPaBJICHHA MOXKET NMPHBOAUTE K MTHOBCHHOMY M3MEHCHHUIO (ha30BOTO COCTOSHHS CHCTEMbI. JTO TPH-
BOJAUT K crieliu(pUICCKUM 0COOCHHOCTAM MPHU UCCIICA0BAaHUH AH(D(HEPEHIHATBHBIX UTIP ¢ UMITYJIbCHBIMU
VIIPABICHUIMH [2—6] ¥, B YaCTHOCTH, 334291 UMITYJILCHOTO Tpecicaosanus [7, 8].

B paGote [7] paccMoTpeHa urpoBas 3aJada, B KOTOPOH MPEC/iCA0BATES/Ib YIPAB/SICT TOUYKOH mepe-
MEHHOTO COCTaBa, ABHXKYIICHUCS TOJBKO MO/ ACHCTBUCM PCAKTHBHON CHIIbI. YOCTarOIMi yIPABISCT
OTPAHUYCHHOMN M0 BEJIUYHHE CKOPOCThIO. B padote [8] paccMOTpeH yCI0KHCHHBIN BAPUAHT 3a4a4H, KO-
I71a Ha TOYKY NIEPEMEHHOTO COCTaBA ACUCTBYET €I1E CHIIA, TIPOIIOPIHMOHAIBHAS CKOPOCTH.

B nmannoii pabote mpeanonaractes, YTO Ha KAKAVIO YIIPABIICMYEO TOUKY HAPSAY C CHIOH TPeHHS, MPO-
MOPLMOHAIBHON CKOPOCTH, ASUCTBYET CUJIA, IMHEHHO 3aBUCAIIAd OT KOOPAUHAT.

2. IlocTaHoBKA 327241
JBIrkeHNE TOUKY IEPEMEHHOTO COCTaBa OMHCHIBACTCS ypaBHEHHEM Memmepckoro [1]

o )
¥ =ax tax +g+——=u.
m(r)
3aece 5, € R”, a,e R, ge R"; u — BEeKTOpP OTHOCHTECIIBHON CKOPOCTH OTICIISIOLIMXCS YACTHIL,

my ()
my (7)

HOpMA Hu” =c=const; m(f)=1+ , my(f) — Macca TOILIMBA B MOMEHT BPEMEHH f, 7, — HEU3MEH-

Has 9acTh MaccChl.
IT1a TOUKA OPECICAYET APYIVIO YIPABIICMYIO TOUKY, VPABHCHHC MBUKCHUSI KOTOPOM UMEET BH]

vHSb.

Lenp npecnenoBaHus 3aKIOYACTCS B TOM, 4YTOOBI MOOBICTPEE OCYLIECTBHTh HEPABEHCTBO

o - n n
X =ax, +a %, +g-v,x,e R\ ve R",

Hxl ")—-x, (I)H <¢.3aech €20 — 3agaHHOC YUCIIO.
B HavanpHBIN MOMEHT BPEMEHH HMEETCS HAUAIbHBIH 3arac Tormsa 7, (0) = 0, KOTOpBIN HE MOXKET

OBITH IEPEPACXOAOBAH B MPOLIECCE YIIPABICHHUSL.

3. Dopmanuzanus 3aga4u
B mepemeHHBIX X=X —X,, V=X —X,,@()=In(m(r)), chopmynmuposaHHas 3amada MPUHAMAET
BUJ
=y, y=ax+a,y+@(Hu+v, (1)
x| <e. @)

! Vxo6010B BrKkTOp MBaHOBHY — TOKTOp (PH3MKO-MATEMATHUECKHX Hayk, podieccop, 3aBeyromuit kadepoi TEOPHH YIIPABICHHS H ONITHMH-
3a1iy, YensaOuHCKHH ToCy/IapCTBCHHBIH YHUBSPCHUTET.
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IMockonbky m(t) yowiBaet, To @(1) <0 . Ilpecnegosareip HE MOKET MEPEPACXOA0BATh UMCIOIIUNCS 3a-
nac Tormusa 7 (0) 2 0. Ycaosue He mepepacxoaa TOIUTUBA 3AITUIIEM B BHAE HEpaBeHCTBA m(f) =1 mpu
120, KOTOPOS PABHOCHIIBHO
©o(1)20 mpu 120, 3)
Cuuraem, 9TO HAPSAY C HCITPSPHIBHBIM M3MEHCHHEM MacChl #(f) B OTACIBHBIC MOMCHTHI BPSMCHH
7 MOXKET IMPOUCXOJUTH MTHOBCHHOC OT/ACJICHHC KOHEUHOTO KojauuecTBa Macchl 0<am<m(7)—1 co
CKOPOCTHIO %(7) . ITO MPUBOAUT K MTHOBCHHOMY YMCHBIICHHIO CKOPOCTH [ 1]

YT +0) = y(@)u(@) (@7 +0)~ 9(7)). (7 +0) = In (m(7) —am) . “)

VupasicHue yOeraromero CTPOUTCS B KIAcce MPOU3BOJbHBIX (yHkumi v:RXR"XR” - R",
VAOBICTBOPSIONTNX OTPAHIICHUIO Hv(r, X, y)H <bh.

VYpaBieHUEM JOTOHSIOIIETO SIBIICTCS HeBO3pacTtaromas QyHkius @(f)=0 npu =0 u mpous-

BombHas (yHkuma u:RxR”XR” — R", yaosretsopstomas paseHctsy |u(f,x,y)||=c . IIpu BbiGope
¢dyHKIHH @(f) B OTACTBHBIC MOMCHTHI BPEMEHH OCYILICCTBISICTCS €€ KOPPEKLHS, KOTOPAs MPOBOIUTCS

cneayromuM obpazoMm. [lpeciaenoBatens B Ha4anbHEIM MOMEHT BPEMECHH BRIOHPAcT HAOOpP MOMEHTOB
koppekimit  0=7, <7, <..<7,. B MOMCHT BpEMCHH 7;, 3Has PCANHM30OBABIICCCA COCTOSHHC

x(7;), y(7;),9(7,;), oH BeIOHUpaeT npu 7, <t <7, HempepeiBHO aupdepeHuupyemyro GyHKuuo @(r),
TaKyIo, 4TO
P(1) 20,9(0) < 0,9(7, +0) < 9(7,).7, <1 <7, . &)

C nomoupto popmyast (4) npu 7=7; unpu u =u(7,,x(7,), ¥(7;)) ONPEACIICT 3HAUCHUS CKOPOCTHU
(7, +0).

JBrokeHHE, MOPOXKACHHOE BBIOPAHHBIMH YIPABICHISMHU HAa IMPOMEXKYTKE (7;,7,,;], OIpeaeanM c
MOMOIIBIO ToMaHbIX. C 3T0# Le/bpr0 GUKCHpyeM pasOucHUE !

o1=t9<®< <=
€ IUAMETPOM Pa3OuCHUS
d(w)= max (r(ﬁl) — V) )

0< <k

U TIOCTPOUM JTIOMaHYI0 X, (1), v,(6), 7, <t<7,;.
IMonoxum B (1) u = u(Ti,x(Ti),y(Tl.)) V= V(Ti,x(Ti),y(Tl-)) u Halaem pemeHue x,(f), y,(f) mpu
1 <r<®¢ HavansHBIM YCIOBHEM xw(r(o)) =x(7,), yw(r(o)) =y(r+0). Honycrtum, d4ro mpu

19 <1 <1 onpenenena nomanas. Tonoxum B (1) 1 =1 2

W(j):W(T(j),xw(t(j)),yw(t(j))),w=u,v ©)

,v=v-" Tme

H IIPOAIUM pemenue X, (1), v, (1) npu ) << fU1)

. Tlponomkas 3TOT MPOLECC AATBLIE, HOCTPOUM
JOMaHYIO IPpH. 7, <1 ST, .
MOo3KHO TIOKa3aTh, UTO BCE NOMAHBIC X, (1), V,,(7)yaoBaeTBOpsIOT yenosuo Jlumuuna ¢ 0aHOH u

TOH k¢ KoHCTaHTOH. ClieA0BATC/IbHO, OHH YAOBACTBOPSIOT YCIOBHAM Teopembl Apuena [9, ctp. 236].
Ilox nmBwxeHHemM OyaeM MOHMMATh PABHOMCPHBIH MPEACT IOCACAOBATCIBHOCTA  JIOMAHBIX

X (), V4, (1), y KOTOPBIX THAMETP pasbuerms d (@), ) — 0.

Hpenempupie Gyrkmun x(¢) u y(f) yaosmeTsopsor ycnosuro Jlummuma. TTostoMy y HEX mouTs
BCIOY Ha OTPE3KE [7;,7,,;| CYMWECTBYIOT MPOH3BORHBIC.

Byaem cumMTaTh, 4TO BBIMOIHEHO CIEAYIOMIEE TIPEATONOKEHHUE

IMpeanmonosxxenne 1. XapakTepUCTHUCCKUN MHOTOWICH A? —a,A—a; =0 marpunsr B cucreme (1)
UMEET JBA PA3TUYHBIX JEHCTBUTEIBHBIX KOPHS, OJMH U3 KOTOPBIX HEOTPULATENEH. JTO 3HAYMUT, YTO

da, + a% >0, a KOpHH PaBHBI
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a, ++/4a +a22 a, —\/4511 +a22
L e U
IIpeanosnoxkenne 2. BEITIOTHCHO HEPABCHCTBO
b+ae=0. ®)
4, DopMyJIHPOBKA Pe3yJIbTATOB
Beeaem B paceMotpenne GpyHKIMN
1 1
()= (~Ae™ + Ae™ ), f,(1)= et — et )
P p 0= =)

U3 wepasenctBa 4 > A, cneayer, uro dyHkims f, (r) >0 npum ¢>0 u cTporo Bo3pacraet. U3 yc-
t
noBust A4 =0 momydnm, 4To I J(r)dr — 4eo mpu 1 — +o . TToaToMy pu moGoM uncae £ 20 ypasHe-
0
HUE!

o= [ A (r)dr (10)
0

MMCCT CAMHCTBCHHBIH HCOTPULIATCIBHBIN KOpeHb [ =1(€) .

ITpnu £ 20, £ 20 momoxxum
t

g(t.e)=e=b|[ f,(r)dr npu 0<r<t(e),
0

g(te)=—(t-1t(e))bfs () mpu t(e)<t. (11)
O60o3HaunM
F() =0+ fy (1) =5 (A +e) (1)
U TIpu
Osrsr(g)+§gp(0):T(g,¢(O)) (13)
TIOJIOZKHM

K(x.y.0(0)..)=

0<r<t

ay () h(r)e(0)+g(r.e)
[( j 0 SJ. (14)

3aeck 0603HaUEHO S :{ze R” HZH < 1} )

Teopema 1. [IycTe HAUATEHOE COCTOSHUC TAKOBO, UTO

x(0)e K(x(0).¥(0).9(0).£,7(£,9(0))). (15)
Toraa yOeraroiuii MOKET MOCTPOUTH CBOS YIPABICHUS TAKUM 00pa3oM, UTO
Hx(r)H>g npu Beex £ 20 . (16)

Ilycte B (15) crout BraroucHue. Toraa, kak cacayer U3 BUAa MHOkeCTBa (14), CYIIECTBYET YHCIIO
0T, <T (g, ¢(O)) , TAKOE, 4TO TIpH / =T}, BBINOIHCHO BKIIOYCHHUE

x(0)e K(x(0).5(0).0(0).£.1). (17)
a mpu modom 0 <f <7, sxmoueHue (11) He BEIMOTHEHO.

Teopema 2. [IpecnenoBarenb MOKET MOCTPOUTE CBOC YIPABICHUE TAKHUM 0OPa3oM, YTO MPH HEKO-
TopoM 0<7 <7, GyaeT ocymecTBIcHA MOUMKA (2) mpu T000M ITOBEICHUH YOETAFOMIETO.

Teopema 3. [l moboro uncna 0<7 <7, yberarwomuii MOXKET HOCTPOUTH CBOE YIIPABICHUC TAKHM

oOpa3om, uTo HepaseHeTBO (16) OGyaer BrimoaHeHO mpu BeexX 0 <7 <7 u mpu moOOM MOBEICHHUH Mpe-
CIICI0OBATEIA.
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5. Petuenne 3apaun npecjei0BaHUs
Paccmotpum Hauamseoe coctosrme X(0),y(0),¢(0)=0, y xoroporo Hx(O)H >¢ u B (15) crour
BKTIOUEHHUE. TOraa MUHUMANbHBIN KOPeHb p =/ BKmMoueHus (17) ABIAETCS MUHUMATbHBIM HEOTPHIIA-

TEJIbHBIM KOPHEM YPABHEHHS

Hfl 0)+£(p H—cfz 9(0)+g(p.€). (18)
O6o3HaYIM
z=fi(p=t)x+ fo(p=1)y. (19)
U3 popmyasr (4) caeayeT, uro
z(7+0) =z(z‘)+u(1’,x(1'),y(z')(¢(z'+0)—¢(T))f2(p—T)). (20)
Huddepenumpys paserctso (19) u ucnons3ys ypasueuue (1) u dopmyiast (9), moaydum, 4to
2= f(p=0)9(r)u+ fy(p=r)vi <1<V =0k @1

Hanee, x(p)=z(p).
[Ipecaenosarens Oeper

u(t,x,y)=cw,w= H H npu z #0 nmoboii |w|=1 npu z=0. (22)

Iycts 0< p<t(¢g). PaBercrso (18) mpuHuMacT BUx
P
[2(0)| =< (P)g(0)+ £ =] £o(r)ar. (23)
0

Ipecaenosarens Geper (1) =0 npu 0<7 < p. Toraa u3 popmymst (20) momyunm, uto

2(0+) =z(0)—u(0,x(0),¥(0))@(0) £ (p).
Toxacrasmss croxa pynkumio (22), OyaeM UMeETh HZ(O+)H = H‘Z(O)H —cp(0) 15 (p)‘ . Orcroma u u3 (23)

HOHy‘II/IM, qT0
P
|2(0+)| =€ —bjf2 (r)dr
0

Tpu BeIOpaHHOM yrpasicHun yoeraromero peamusyercs asmkerne X (1) u y(¢). Ioactasum ero

(opuyay (19). Tloywtmy dpyrrato z(7). U3 (21) ezeayer, uro Hdﬂ” <b f,(p—1). Hoaromy
[<(p) =]z ()| <]z(0+ H+bjf2 dr=e

Iycrs £(€)<p< T(g,¢(0)) . Toraa pasenctso (18) mpuHMMacT BUA

|2(0)|=¢ £ (P)(0)=(p~t(£)) b £:(p). (24)

Ipecneaosarenp BriOUpacT HYHKIHIO

el H
p(1)=9(0 7 (7) crnpn0<r<p 1(€) (25)

u @(t)=0 mpu p—t(e)<t< p.Torgaus (24) nomyunm, uro
b
@(0+) :(p—t(g));>0, p(p-t(e))=0.
Hcnonwsys  Qopmynsr  (20), (22), (25) mnoayumm, d9TO H z(0 +)H =0. Tlokaxem, dUTO

|2(p-t(e))|=0.
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JonycTuM, 9TO Hz(p—r(g))H>O. Torpa, y4uTBIBasg, HYTO HZ(O+)H:O, HaliieM 4HucyIo
0<1, < p—1(€) Taxoe, 4TO ”Z(I)H>O npu 1, <t<p-t(€) un ”Z(ZO)H:O. OyHkups z(f) SBILCTCS

abCOMIOTHO HETPEPHIBHON HA OTPE3KE [ro,p —r(g)} . Tlockomeky H Z(I)H >0 mpu ), <t<p—t(€), 10

MO3KHO MOKAa3aTh, HCONb3ys dopmyisl (21), (22) u (25), uto

z'<r>=—bfz<p—r>ﬁ+fz<p—r>v,

JUTS IOUTH BCEX [ € (ro, p— t(g)} . Tak kax ¢pyHKIUS ”ZH VAOBICTBOPACT VeaoBuio Jlummuma, 1o HopMa

v <b. (26)

H Z(I)H aBiseTcsa abcoMoTHO HenpeprBHON (yHkupel. [losToMy ee mpou3BoAHAs CYIIECTBYET MOYTH

Bcrogy 1 [10, ctp. 118]

A=) _ L=+ =0
dt - 0+ h .
Orcrona u u3 dopmyisl (26) caeayer, 4TO @SO. W3 3roro HepaBeHCTBA MOAYYHM, UTO

H z(p—r(g))H < H Z(I)H npH Tr00OM € (ro,p—t(g)) . Verpemmsist ¢ — £, Gyaem umets Tpebyemoe pa-

BEHCTBO H Z(p—r(g))H <0.

Mpu p—t(e)<t<p u3 popmya (21) u (25) moayunm, uro z(1)= fo(p—1)v.||v|<b. Tostomy,

VUUTBIBAs ONPSACICHHE uncaa (€ ), GyaeM nvMeTh ”Z(I)H <e.

6. 3agaua yOeranus
J1st mocTpoCHUS yIPaBACHHUS yOETAIOIIEro MOTPEOYETCS HEKOTOPBIE CBOMCTBA MHOXKeCTBA (14).
Jlemma 1. MuOkecTBO (14) SIBASETCS BBIMYKIBIM KOMIIAKTOM.
Joka3zaTebCTBO. 3aMKHYTOCTh M OIPAaHUYCHHOCTh MHOECTBA (14) cneayeT u3 HEMPEePBIBHOCTH
dbynxwmit £, (1), /(1) u g(1,€) mo nepemenHoil . Jinst AOKA3ATENBCTBA €O BBIMYKIOCTH MEPeHaeM K

HOBOH NEpEMEHHOM

T:JJ%((;)),fZO.
IMockomeky
f2(0)=0 lim fz(f)z 2 I/Ii(fz([)J: eazt 0
F(0) T f(1) A=A dil F(1) fz(f) ’

tompu 0<7< omnpezencHa obpatHas GpyHKums { =/(7), y KOTOPOi

d
l/:z(:) = (1) mpu 1=y(7) 27)

C noMoIpro NepeMeHHOH 7 MHOKECTBO (14) mpeacTaBUMO B BHAS

U [[ﬁx—yjﬂc;(f)sj. (28)
OSTST(I‘) 2

3aech 0003HAUYEHO
+cp(0)7. (29)

okaxem, uro ¢pyrkups G(7) sBusercs BorHyToi. OTcioga GyACT CICI0BaTh BBITYKIOCTh MHO-

skectBa (28).
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dg (t,€)

N3 dopmynst (11) nomyuum, 4T0 NpPOU3BOAHASL sigercsa HenpeppisHOW npu 0<¢. Ilo

TECOpPEME O MPOU3BOIHON CNOKHOH (PyvHKIMH nponssoaHas QyHkimU (29) aBnseTcs HENMPEPHIBHON MpH

0<7< ) 2/12 . Huddepenupyst popmyny (29) u yuursiBas paBeHCTBO (27), HOIyYHUM, YTO
aGg
L =0(p (1) +ep(0). 60
3xech 0003HAYCHO
dg(r.¢) (1))
t)y=| ————=f{t)—glt,e)—— 20, 31
00)| 8 1()-s0.0) 1 o
Hysxno moxkasate, uyto mpom3sBogHa (30) He Bo3pacraer. [lmst 3TOro J0CTaTOYHO MPOBEPUTH, UTO
a0() _,
———=<0mpu r=0.
dt
Oyuakiumd (12) yaoBaeTBOpsAeT ypaBHCHUIO
af()_ d(r)
" =a, o +a f(1). (32)
ITostomy
do(t) (d’g(t.e)  dg(t.e) i
i :{ g mas(he) /(e (33)
. a0(1)
yere 0<7<f(¢). Torma, xak creayer u3 popmyn (11) u (33), HepaseHCTBO i <0 npuHHIMaeT
BHI
df, (t ‘
b{ f;f )—azfz(r)—aljfz(r)er+angO. (34)
0

Oynxmms f, (1) yaosnersopset ypasHeruro (32). Tlostomy nesas wacTs HepaseHcTBa (34) sBIS-
ercs noctostHHOU BemmuuHOH. Ilpu 7 =0 ona paBHa b+ & . CormacHO NPeANoNOKEHHIO 2 HEPABEHCT-
BO (34) BBIMIOJHEHO.

Ipu 1(e) <t dopmyna (33) mpuHuMACT BUI

%z[_z 1) +g2f2(z)jbf(r) =—2b (1) <0.

dt dt
Jlemma 2. [Tycts BeImomHeHO yenosue (15). Torma cymecTByeT BEKTOP Hl//H =] takoH, 4To
<f1 (5)x(0)+ £, (s)y(O),l//> >cfy (s)p(0)+g(s.€) (35)
pu Bcex s = 0.
31eCh IOCPEACTBOM < , > 0003HAYCHO CKAIAPHOE mpouseeacHue B R” .

Jokasarenscrso. U3 (14) creayer, aro sexrop x(0) He mpHHAIICKHT MHOXKCCTBY (28), B KOTO-
poM 06beauHenHne GepeTes mo Beem 0 < TST(T(8,¢(O))) =1, . U3 dopmyn (11), (13) u (29) crenyer,
uro G(7,)=0. U3 dpopmyx (9), (10) u (12) noxyamw, aro npu 7(£) </ Gyrkums (31) papHa

O(t)==b 1, (1) f(t)e ' =(t—1(€))b .

Orcroga u u3 gopmynsl (30) caeayer, UTo

%wwvmew <0.7=T(e.(0)).

IMpumensst nemmy u3 paboTer [7], HaliaeM TPEOYEMBbIH BEKTOP I/ .
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l'eomeTputeckuit CMBICT HEPABEHCTBA (35) 3aKIIOYACTCS B TOM, YTO THICPILIOCKOCTD, MEPICHIH-
KyJSIpHast BEKTOPY ¥/ , oTAemsieT Touky x(0) o Beumykioro Muoxectsa K , kotopoe 3azaercs Gpopmy-
noii (14) mpu x=x(0),y=y(0),1 :T(g,¢(0)) (CM. PHCYHOK).
Jlemma 3. Ilpu mo0wIx £ > £, >0 u ¢ >0 BBHIIOTHEHO HEPABEHCTBO
g(rg)>g(t.e)+e —¢,. (36)
Jemma 4. TTpu moGeix €20, ¢(0)20, 0<s< T(g,¢(0)) , 7> 0 BBIIOTHEHO HEPABEHCTBO

s+0

g(s+o.6)—g(s.e)+b I fH()drz—(s+o—t(e))(fo(s+0)= f,(s))b. (37)

HoxazatensctBo HepaBeHCTB (36) u (37) cneayer u3 popmymsl (11). [Ipu nokazarenpcTse HEpaBeH-
crBa (37) UCHIONB3YETCs MOHOTOHHOCT hyHKIMH £, (1) .

HokazarenncTBo Teopembl 1. PaccMoTpuM HaYanbHOE COCTOSIHUS, AJISI KOTOPOro BeIMOIHEHO (15).
Toraa cymectByet unciao 17 >0, Takoe, uto BeimonHeHO (15) ¢ 3amMeHOM £ Ha (1 + 77)8 .

Bapukcupyem uncio 7 >7 ((1+77)g,¢(0)) . Pa3o6bem otpesox [0,7'] Ha KOHEUHOE 4HMCIO PAaBHBIX

qacTel Toukamu f; =io . Uncno ¢ BO3bMEM M3 YCIOBHSA

O<0'<t(g),,B(O')znge_T%—ggeg;(fz(s+0')—fz(s))>0. (38)
0603H;1‘{_I/IM

X

g =(1+ne7")e. (39)

Homyctum, uto yOeraromuii ¢MOT 0OCCIICUUTh B MO-
MCHT BPCMCHHU [; YCIIOBHC

x(1;)e K(x(6). (1), 0(1,).£.T (£.9(1,))) - (40)
Otmetnm, uto npu 7 =0 3TO YCIOBUE BBHIIIOIHEHO.
CormacHO meMMe 2 CyIIECTBYET CAWHHYHBIM BEKTOP

¥/; TaKOMH, ITO

<f1 (S)x(ti)+f2(s)y(ri)>l//i>>cf2(s)¢(ti)+g(sﬂgi)(4l)

Jurs Bcex s 20 .

Vo6eratomuii Oeper mpu f, <t<f,, yIOpaBICHHES

CxemMaTuyeckoe M3°6pa)KeHMe BbInyKnoro
MHOXecCTBa K, oTaenAemMoro runepnnocKko-
CTb10, NepreHANKyNAPHOI BekTopy 1/ peammsyercs apwxerue  x(7),y(¢). Iloacrasum oti

v(r) =y, . [lpu BEIOpaHHOM YIIPaBICHHU IIEPBOTO UTPOKA

¢yukuun B Gopmyny (19) ¢ mpoussonbHbIM (PUKCHPOBaH-
HBIM 4HCIOM p 21, . Toraa u3 ypasaenuit asmwkenus (20) u (21) creayer, uro

(A (p-1)x(t)+ f(p—1)¥(1). v;) 2
> (i (ot x(1)+ £ P13 (1))~ (00~ 0(1))e Sy (p—1)+b | (2

-
Orcrona u3 HepaseHcTBa (41) pu s = p—f, MOIy4HM, 4TO

Pl
(A (p=0)x(t)+ f(p=)3(1)W)> et (p=1)p(1)+ g(p—t.8)+b | fr(r)dr.  (42)
p—t
TMonosum B 310M HepaseHceTe p =1 . [lomayuum, 4o Hx(r)” :<x(r),l//l.> >e > npu t, <1<ty .

IMokaxewm, uto npu TFOOOM

OSSS[(£:‘+1)+§¢([1'+1) (43)
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MaTtemaTuka

BBITIONIHCHO HEPaBeHCTBO A(s5)>0 . 3aech 0603HAUCHO

A(s)= <f1 (s)x(t)+ () ¥(tin )a‘/’i> —cfo(8)p(tin)—g(5.€0) -
Toraa ycaosue (40) Oyaet BeimonaeHO U mipu i +1. BozeMeM 11000¢ 9HCIO § , YIOBICTBOPSIOIICES
ycnoBusiM (43), 1 OTOKKUM B HepaBeHCTBe (42) p=s+1,,,,1 =1, . [loxyunm

s+0

A(s)>c(f(s+0)= fo(8))@(t,)+ g(s+0.6)— g (5.6, ) +b I f(7)dr.
OTcrona, ucnop3ys HepaseHeTsa (36), (37), Oyaem UMETh S
A(s)>(c¢(tl.+1)—bs+br(si+1))(fz(S+O')—f2(s))—O'(fz(s+O')—f2 (S))+€l- — €

Orcroza, HCroap3yss MOHOTOHHOCTE (GYHKIHH f, (r) , HepasencTsa (43) u hopmyay (39), moaydum, 4To

-0

A(s)>0'[7yge‘T I- —fz(S+O')+fz(S)j20'ﬁ(O')~

U3 Broporo ycnosus 8 (38) momyumm tpebyemoe HepaescTBo A(s)>0.

[To onrcanHOMY BBIIIC ANMTOPUTMY YOCTAOIIUI CTPOUT CBOC VIIPABJICHHUE HA OTPE3KE [T ,2T ] UT.A.

HokasatenanbcTBo Teopembl 3. IlycTs HauanbHOE cocTostHue M umcno 0<7 <7 (g,¢(0)) TAKOBHI,
yto BkmoucHUE (17) mpu f =7 ne BeimonHeHO. Torma cymecTByeT Yuciao 77 >0 U ¢OUHUIHBIA BEKTOD
W Ttakue, uto npu BceX 0<s <7 BBHIMOIHEHO HEPaBCHCTBO (35) ¢ 3aMEHOMN B HEM £ HA (1+77)€. Pa-
306beM 0Tpe3ok [0,7'] Touxamu #; =ic . Yncno ¢ sbibupaercs u3 yenosui (38). Jlomycrnm, 4to B MO-
MEHT BPEMEHH [; BBIIIOJIHCHO HEPABEHCTBO (41) Ha HEKOTOPOM EAMHHYMHOM BEKTOPE I/, HPH BCEX
0<s<T —1,.

VY6eraromuit Geper ynpasncaue v(f)=y; npu £, <t<t,, . Torga npu Beex f, <<t U NpH JIH0O-

6oMm p=t, BHIMOMHEHO HepaseHCTBO (42). Kak m paHee M3 HETO, MOMYYHM, YTO Hx(r)‘

>¢ >€ npu
t;<t<t,, . JMance, npu mobom 0<s<T —t,, Oymer BemomHeHO HepaseHCTBO A(s)>0. IMostomy,
ectm I'—1,,<T (gl. -0(tn )) , To HepaseHCTBO (41) Bmmomaeno mpu i+1. Ecmm

T (81. +1,(0(ti 1 )) <7 —1,,;, TO pealu30BaBIIECeCs B MOMEHT BPEMEHH /,,; COCTOSHHUE YIOBIECTBOPSET yC-

noBuio (40).
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ONE PROBLEM OF PULSE PERSUIT
V.. Ukhobotov', A.A. Troitsky’

Optimum time is found in second order linear differential game with pulse control. Optimum con-
trol has been developed for players.
Keywords: differential game, pulse control, pursuit time.
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