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SbM@o300
Bo36OM3T0, 335B0-§OR030 bgoBHMIWMMHO ORIMIbE05WMHO 456G MEgdOLmZOL

X(t) = Alt, x(@©), v(O) X(a () + £ (t, x(0),ut). t e[ty, ],

D50 LOELEDWIOM 30MHMBIOOMS S BB 30MbIE0” WTBHI0EION0S M3EHOTSIMO
Lofigolo mboiggdgdol sOLYIMBdOL MGMEGTs. FoMHS SF0LS, SOLYIMBOL BMYSWO MYMMGds

05316369390 w0s: 0b6E9aMoHo BmbJaombserol 99dmbggzobmagols; 93mbmdozwmGo
DML InEYEoLmgoL. 65dGMAT0, Laffgolo dmbyEgddOL J398 0aMEolbdgds Lafyobo t; s

BsdMEemm 1, dmdgbEHgdolmgol, X, Lsfyolbo g39dEmcmol, V(t) s U(t) 8sGmgol gmbdsogdol
9OHOMIWOMBS. 565My0MHo Ls30Mbo, 5EMY 2oBboEMwo ogm 0d 9gdmbggzsdo, Hm3s
o(t) =t—o,0 > 0,bmwem Lsfyolbo s LsdmEmm dmdgbEH9do 0ym GodboMgdvEo. 53
035¢BsDOHOLOm, 65dOMIJo 0MYdMEo T9IAJOO sboos. 3BMdOWOs, MMI Lofigolo

9mbs399900U, 3563390 SDHOHOM, M3EH0ToMo dgMBgzs #odmoygbgds 3mb3MgEo
59m356900L F0obEMgd0mMO 5dMBIbLBOL 5390530, F9dMBIdIE0 STM(355900L STMbLbsTo.

65363 Jo J0gdE0 F992900L TgLobgd 35390090990 0ym dmbligbhgds 3065396M96305%Y
“0b¥) 0.393799L LEBYEMBOL 20dMygb9d000 Fomgdso 3ol 0bLEHOEEHOL bgdobsmol XXX VI
L59M05IMOOLM YoBIOMNMYOE0 Lbmdgdo”, 19-21 s3Gowo, 2022 {gwro,

www.viam.science.tsu.ge/enlarged/2022/programa geo.pdf
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Summary
On the existence of an optimal initial data for the controlled quasi-linear neutral equation

In the work, for the quasi-linear neutral differential equation

X(0) = At x(®), v(D) x(a (1) + T (& x(1), u(t)). t e[t 4 ],

with the general boundary conditions and functional the existence theorem of an optimal initial
data is proved. Besides, the existence general theorem is concretized: for the case of integral
functional; for the economical grouth model. In the work, under the initial data we imply the

collection of the initial t;and final t, moments, the initial vector X,, V(t)andU(t) moments, the

initial vector Earlier, a similar question was considered in the case when o(t) =t—o,0 >0, the
initial and final moments were fixed. In this point of view , the results obtained in the paper are
new. It is well known that selection of an optimal data, in some sense, is used in constructing an
approximate solution for specific problems, in solving of the inverse problems. On the results
obtained in the work a report was made on the conference “XXXVI InternationalEnlarged
Sessions of the Seminar of I. Vekua Institute of Applied Mathematics of TSU”, April 19-21, 2022,

http://www.viam.science.tsu.ge/enlarged/2022/program eng.pdf
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09L5g5¢m0

690G 5¢MH0 O0RIMIBE0SMOO FobEHMEgds 5oL oligmo LoliEgdol domgdodozedo

dm90, HMIoL 4ymz3sd3939 ©OMOL dm3gdmer Imdgb@do sdm3zogdwyeros Lol gdol
LoBJo0gbg Fobryendo 649 Lobdorol Fobs olGMOOSBY. BMSZ5¢0 MYsEIMO 3OME9LO

50096905 630G OHO ORIMIBE0IMMO ABEHMEGd0m [1-3]. LsoErMLEMSEFOMO
39630bomm 93mbm8039H0 BOOL MYGMOHO0MO FomgdoE03wIMO IMPOIEVO.

30d350 P(t) 560l O™l T 8mBgbEBo FoGmgdrmeo 36:m©d3ool Gom@gbmds

2530UsbmEo BMes© 9MMGedo. 93mbmdozmo BOHEOL BMbsdgbE M 356mbols
05bsbdso

p(t) = a(t) +i(t), @

Loog a(t) G0l B9wol HomEgbmds bgerasligdoli;zol s Ibgsalibgs LmEoswm®o
36OHMaM53900Lm30U; SEAR) gmeol Gam@9bmds 405 0639L39(30900LmM30L (sbogno
56502 50M9d0LS S B9gbrmErma0gdol 89dgbs). obgzobowrmm Fgdmbgggs

a(t) =a(t, p(t), p(t), u(®), 2)

i(t) =Db(t, p(t), p(t),u(t)) +c(t,v(1) p(a(t)) +d p(t), 3)
bosg V() €[vi, Vo] oo u(t) e[u,, u, ] séob 3569900 600300 B9bg309005; Vo >V >0,
©s V, >V, >0 d>0 -0m399M0 HoEbgzgdos; O (t) <t 5600 9. §. 0533056900l 31bd300.

(3) BmEIMwS 330B39693L H™A 0639LEHOEO0L IMEWEMds t 3mdgbEdo sdm30IOIE0s
3900339090 36M>mEMJ300L MoMmEgbmdsBy, LoBJsMBg 96 3OMEYJ300L bs3zobg s
9B Jo6r905Dg, 9369039 58J5M905B9 Fo®Olyardo. (1)-(3) BMEOTM0b 0300930 6@ MEgdsls

1
#(©) = 7 1x(0) = a(6, (0, u(®) = b(t,p®), PO, u(®) - e(t,v(D)B(o(®)) ]

60Igos 933035¢96@MM0s 999090 335D0-(O53030L5350MM0 bgo@EMo Mo
©0x9IM96305ME gobEHmmgdsms Lolidgdol
X (1) = X* (1),

4
X2 (t) = %[xl(t) —a(t, X (), X (), u(t)) — b(t, x"(t), x> (t), u(t)) - c(t,v(t))>'<2(cr(t))],5 @



bacosg X (1) = p(t).

(4) 396¢™gdsl 9himgds 335Bo-HME030 ByoBHOIME OBIMI6E0IWME QbGHMWGdsMS
LoLEGgds, oD dolo Totrx3z96s bty FiM30350 SMHOL ITIMZOIOMEO LoBJsMob
foboolBm®mosby.

653370, 335B0-(OR030 bgoGHMIWMMHO ORIMHID305IMHO J56EMEgdOLmZOL

X(1) = At x(t), () x(o (1)) + Tt x(0), u(®). t e[ty 4],
Lofiyolio 306000
X(t) = o(t), te[o(ty). ty), X(t,) =X,

D50 LOELEDBPIOHM 30HMBIOOM
9’ (ty,t,, X, X(t,)) =0, j=0,..,1,

5 Bbjgombscrom

q°(ty,t;, Xy, X(t,) = min

59330390905 M3EH0ToIMHoLsfYolo dmbs3gdgool sMIGOdMBOL MgmMgds 1.1.256
59005,0090M6935 1.1 ©53Mmb63693H90Mw0s: 5dMmE60LM30L BoJLOMYIMWO dMELWMYDO) s
0639260500 B6J30mbscrom (mgmMgds 1.2); (4) dmgerol dglsdsdobo sdmEsbolomgols
(09m@985 1.3).65900330, Lofigobo dmBsEgd9d0L 398 0gw9Eolbdgds Lafiyobo t; s Ladmemem
t, 8896 9d0Lm3z0U, X, bafgobo 3gd@m®ob, V(t) s U(t) 8s®ogol gwbdzogdols
9OHOMIWOMBS. 565MY0MHO Ls3oMbo, 5EMY, 2obbowmwo ogm [3] bsd®MIo 0d
890mbggz0Lmz0L Hmis o(t) =t —o,0 > 0, bewe Lsfygolo s Lsdmewmm 8mdgbEgdo ogm
1304L0MYOMO. 53 MZ5ELIBOOLOM, 65OMITo JoMYdMEo T9EIRJIO 35M339v9 Losbegls
0om8Mmop9bL. Lfgolo Imbs399900L MG TgMBg3s 58m0Ygbgds Lofiyolio

9mbs399900L Mm3GH0d0DoE00L 59ME6gd0LS s TJOMHY6gdMEo 5TMEHgdOL Fosbermgdom
59cmblibsdo.

L50535¢530M b5dMMA0 90905 23 439MHOLYD,- L0 3561RMBOLYD. 30M39w 35650
9tyg356005 58m3560L LTS s BsMYs009dI0s M3EH0To MO Lofiyolo dmbsoigdgdols
5MLYdMBOL JOM0MSO MgME9Ts 1.1, 5939 myzs60e0s MgMEgds 1.2 s 1.3, GMIgdo;
$o00Mop9696 doMomso Mgm©gdol G9gal. BgmMg 35M5gM5380 4oIMEJ8vE0s
53356 953900 (00gMEGTs 5TIMBbLBYOOL YogMdgaErgdsEMBdOL s Aol FoMdmgdmwols
8900530 ™dOL Jglobad, 09mM98s V(1) DsONZoms Jeslio 3mB3sgEwBmdol

d9L5bgd,9MMgds BMT>O 5MRY30L Tglsbgd), HMIEGdOE SMLYdI0MoEYRSIM0Yqbgds MgMM9ds



1.1-0b ©59(330390530. OO0 MYMOGs [3]-do dmygzsboro bdgdom sdEH3I0EIdIMI0s
dgLs3g 3565365x3d0. BsdOHMIoL dmeMl Fgz356005 ELL3ZBs S WOEYMSGHMEOL bribes.

653G 3do JogdE0 3992900l GgLobgd 393900900 0gm dmblighgds 3mbxggmgbzos®y ”
L) 0. 3939958 LobgEMdOL A5dMmYgbgdomo 509dsEH030L 0bLEOEHWEOL Lgdobstols XXX VI
L5gMHMIMOOLM Q9RIMMNMIOYo bbmdgdo”, 19-21 s3Mowo, 2022 o,
http://www.viam.science.tsu.ge/enlarged/2022/programa geo.pdf
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81.59m(3560L L35 S OMOMEO 9EIAJOOL BMGTMOMYDS

R, s036036mm X = (X XM $90&H0@980b 399dEMGo LogMag , bosg T 50b0dBsgl
B6BL3MBoMBL; O C R 560l 005 LodMsgmyg, bowe V c Ry s U € R s60l 3033s-
J&9I0 LodM3e99d0. 3gzom & < Sy < Sp, < Syy < Sy, < D 5GOL 3930 Hogbgzgdo,

bawe o(t), tel =[a,b] s6ob MFyz9@o© Fom8Mgds00 3056980l BMb30s, HMBgEos
530594330090l 306MmdgdL:

o(t) <t, o(t)>0, o(s;;) > S,;

p(t) € O,t e[o(a),b] o600l MFy39¢ 90 Foedmgdswo Lsfyolo gmbdsos. 899y, 300J350
A(t, x,v), (t,x,v) e | xOxV

5oL Y3930 O X 330l J0dstmom MHY39EHo© FoMdmgdso N x NysbBmowgdosbo
95BHM03-8bI30s, beaenm

f(t,x,u), (t,x,u)e I xOxU

5oL MHy39@0 O X (33eool J0dsMm MfY39Ee© HoMdmgdoo N 4sbHBMmIowgdosbo

39JHOO-g96d30s. A 5036086mm MdsB-m6 MFygado V(1) eV, t el 8sGmg30L gmbdzogdol

LodMO3eY, HMIWYdOE 53059MmFBOGdgD 306HMBYOL:

1) 69d0L3ogMo V(1) 396d300bogol sGLgdMdL | 06EgMz3swol obgmo @sbsfoegds
2) a=¢;<..<§ =b

0 ©os 063gm35Bg (&, &)1 =0,..., K gmbdgos V(t) 53059053093l enogdogol
306MHMOLL, 9. 0.

[v(t)-v(t )KLt -t |, vt t e(&,&), 1=0,..k;

3) 800303900 s L 56 56056 @sdmzoqdmwmo V(t)-%by.

Q -00 5036036mm bmds U(t) eU, t el 8s6m30L 5mbJ309d0L LodGMsgEg. 3mdzs0

qj(tovtlvx()’xl), J = O,...,I



a0l
[So1s S 1% [S11: 81, ]1% Xy xO

Lofgolo dmbs3gdgdo 3Mfimmmo 1 Lsfyolo s t; Ladmemm dmdgbEgdol, X, Lsfyolbo

399&Hme0b, V(t), U(t) 856:m39d30L JODMBdWOMdIL ©s 5036086mm W Loddmemmo.

gm39e bofgol 8mboigdls

W= (t,, 1, X, V(1),u(t)) €W =[Sp;,Sgp 1% [S11, S, ] % Xy x AxQ

39379L5058Mmm 335D0-{iM33030 6gOBHOIWMMHO OBIOYIBF0SMEO 2obEHMMGdS
X(t) = AL, x(t), v(t)) x(a(t)) + f(t, x(t),u(t),t e[ty t,] (1.1)

Lofgobio 3oMmdom

X(t) = (1), t e[o(a),ty), X(t,) =X, (1.2)

296L5%BgMds 1.1. godgoo W= (ty,t;, X, V(t), u(t)) eW  8mpgdmeo bsfyolo dmbszgdos.
X(t) =x(t;w) eO,t e[o(a),t;] 5mBI50L 9fmads (1)-(2) 59360l 53mbsblbo 56 W Lsfyolo
30bs3900L 99Lsd530L0 53MBsbLBO FsBlsbgEmwo [a(a),t,]0bGHgHz5e By, 0 0g0
53059m30gdl (1.2) 306:md, bowm [t),t] 06E96350Bg sBLm@MEmGs© MPY39G0s ©d

000gdol 43996 53859mzogdl (1,1) gob@mengdsl.

8936086530, H™8 5BLsbgedsd0 X(t) = X(t; W) € O,t e[o(a),1,] Bmb509L Lsfyolo

B20J300b baggHosb 9605, 39900 53MmbsBLBL. 1I3s Lofigolbo gmbdzool bsFgOls

56530005600 35380610 565 53l 58MbIBLBOL 36IBOL JeSLOZMM F5gdBMB. BoJEHOMES©
59mbsblbo 3eolingMMo goggd00 5MOL 58MmbsblboL boFgMo dm399mw 0b3YMH35wByY.

53065560l sLgMO F6B>BBHIS Bg0EGH oBIHIBE0sG [t,,1; ]39b6EM™9dgdol
090580 19339 ©593300MJOM05. BJOEBOIMO OBIMYI6E05XME gobEmergdgdols
9006 36Mmd0wos, ™I (1.1)-(1.2) 3mJob 3mEsbol Ls3dsGoba dzomy & >0
0b#9m350%g [0(a),t, + 5] gmggemgol 5ggl 59mbsblbo 56y 9. §. m3semGo 53mbsblbo.

296L5BEgMYRs 1.2. WeW gfimgds @aladzgdo bafyolbo dmbsigdo, vy sGLYdMBL dolo
991505300 5dMbIBLBO s TGOS 30OHMBIOO



q’ (t, 1y, X(t,), X(1,)) =0, j=0,...,1, (13)

Loog  X(t) = x(t; w), X(t,) = X,.

5158390 9693963980 LoAGZE g 5©036086mm W . 898mzommm gMddszombswo
IW) ="ty t;, x(t,), X(t,),

bosg  X() = x(t; w), X(t,) = X,.

39BLs%BEgMgds 1.3. W, = (ty10, Xg0, Vo (t), Uy (1)) €W, Lsfgol 8mbsigdl 9fmmnds m@odsewyeo,

0 dgLOHMEYOYWos T98IA0 30OMDS

J(wo)zinf {J(W)ZWEWO}. (1.4)

(1.1)-(1.4) 59m356sL 9Hmgds Lfyobo dmboigdgdol m3EodobsoEool sdmEsbs.

SbEns 8309396000 Mm3G0dseMo Lofyobo dmboggdgdol s6OLYIMOOL MgmE9ds, HMIYE0E3
Do3mop9b 659G:™3ol doMoms F9gaL.

0gmMgds 1.1. s6BYdMOL Mm3EH0dowMo bofigobo dmbsigdo W, , v GgbeHEgdwgEos

99900930 306d9d0:

1.1) @sb58390 LafigoLo dmbs3gdgdol Lod®magarg W sm53m0gwos;

1.2) 56bgdemdL Gogbgo M >0obgmo, ®md

|X(tw) <M, te[o(a),t, ], YweW,,

1.3) 6900L80gm0 Bodbomgdmwo  (t, X) € | x OLodGsgey
P, (t,x)={f(t,x,u): ueU}

59mBbgdogos.

396003b5. (1.1) 306:Mds 5odbs3L, HGMBsMLYdMBIL GO0 LLEIZg00 Lsfgobo dmbsigdo s0b6.
(1.2)-608653L, O™ 533900 Lafgolo dmbsEgdgdol dglsdsdolo s3mbsblbgdo MsbsdMs©

10



8900L5%3Owmwos. o f(t, X, u) =B(t, X)u s U s8mBbgoeos, 85806 3o06Hcds (1.3)

d9LOWWGOIMYWO0s. MYME9ds 1.1 933030905 [3]-00 dmyzsbowo dgom@oo.

39630bomm Lsfgolo ImbsEgdgdol Mm3E0doBsEo0l SdM3Bs BoduoMOdMEIO dMEMYdOm

0b@93MscMH0 31bJ30mbocrom

X(1) = AL x(0), v(O)x(a () + Tt x(@®),u®) t e[t 4] (15)
X() = (t), t e [o(@), ), X(tg) = ¥, X(t,) = X, w6
8" € X OV 0) + £t X0, u) it - min 1)

t

boo@3 a’(t, X, V) s&ol n -396%m0gd0sb0 139¢-39dGH™M0 MFY3930 ©s MHY39GO©

Fo68mgdo©0 89-2 5639989630 808sOm; 565w My0v® 306MdYAL 53859mB0eqdls °(t, x,u)

b3PEAEDO BBIGOd X = (Xgr %) @0 X = (X1, X) BoGooBIBILO 5658000305,

(1.7)-b 9fm@9d5 0639a®moem®mo 13w9bd30mbsgro. (1.5)-(1.7)sdm396s s6ob (1.1)-(1.4) sdmasbol
396dm 99dmnbgg3zs.

oMM E5(3,899Mm30000 50b0dzbgdo:
)= [0 X VENXE(E) + 1 (E X u(E)]ae

0 () = X4, § =L, Q" (X)) = X7, M =L

3H5005, OMA 58m 3565 (1.5)-(1.7) 933035¢96&16H0s 58m 3560l

{ X (1) =2° (t, X V)Xo (D) + £t X(0),u(),
X(0) = At X@VE)X(0) + £ x,u), teltyt], 1D

X(t) = (), te[o(a). ;). X°(t,) =0, 1

0’ (X(t)) =% =0, j=1..,n, q""(x(t,) - X" =0,m=1,..n; (1.10)
qO(XO (tl)) = Xo(t1) — min . (1.11)

11



93900 dmy3560¢0 MgMMHgds SOHOL MgMEgds 1.1-0b 99yo.

09m©99s 1.2. (1.8)-(1.11) 58m3s60Lm30L sOLYdMBL M3EH0ToMo Lofyobo dmbsizgdo

(tao» 110+ Vo (1), Up (1)) o9 Bgbitrnamgdigeros B38cega0 30Hmdgdo:

1.4) 5159399 Lofigols Imbs3gdms LOTMOZWG SMSFIMOIE0;
1.5) @obs3390 Lafigol Imbs3gdas Tgbodsdolo sdmbsblibgdo MbsdMms Fgdmlisbrgmvymos

1.6) 6380L80gM0 FoguoGgdmwmo (t,X) € | xO LodGsgwyg P: (t,X) 98mbbgdowos, bawsg
F(t, x,u)=(f°(t, x,u), f(t,x,u)".

Sbas 29630bowmom 59mEsbs 93mbmdo3MMmo BOOL dmgEolm30l, Los Botx396s
O™ M530L¥)RBW0d, LFYoLo O Lodmemm ImdgbEgdo goduoMgdEo, begrm
U=[u,u,], V=[v,v]:

X' (1) = X* (1),

X2(t) = l[xl(t) —a(t, X' (t), x* (t), u(t)) = b(t, x* (t), x* (t), u(t)) - c(t,v(t))xz(cf(t))],t e[t,.t,]

d
(1.12)

X (ty) = X, X2 () = X5, X*(t) = g(t). t e[o(a). 1), (1.13)
—x'(t,) = min . (1.14)

3b5005 59m3565 (1.12)-(1.14) 560U (1.1)-(1.4) 53m3560L 39HdM Fgdmbgzgzs. MoPBs
3563965 B M5Z309BSO0s 580E™A 6gdoldogmo (V(t),u(t)) € AxQ ©slsd39d05.59

03obbdgds,GmMd A, Q 30sb9gdo 5dm3Es6oL FgLodsdolos.

94399m0 dmy3s6000 mgMm©9ds 5GOL MgME9gds 1.1-0l dg9y0.

090 1.3. (1.12)-(1.14) 59m3s60Lm30L 5GLYdMOL M3E0Toerw®o Lafiyolo dmbsggdo

(Uy (1), Vo (1)), 99 9L gdremos BgBga0 306MdYdO:
1.7) ©sb58390 Lofigol Imbszgdoms 8glsdsdolo sdmbsblibgdo msbsdMa dgdmlabrzmveros

1.8) LodMogwy

{— a(t,x", x*,u) =b(t, x*,x*,u)): ueU } 53m%BBgdoos.

12



§2. ©53bTsy gdvE9dgd0

gmdgom KO @s K, €0 olgmo 3md3sgd@®o Lod®egemgs,6md K, 8g0353b K -ob ¢00dy
9053MU.

0geqas 2.1. 56OHLYdMBI6 MHY39G 9 ORIMIBE0MYdSO BMbI30s

7(X), XeR" s 3m835d@v960 LodGsgeg Q < K, obigoo, 603 Q dgogsgl K 65089 8osdmls

1 xeQ,

s Z(X):{O,xg <. 2.1)

IR RHING

1= (ty, Xy, V(t), u(t)) eI =[Sy, Spo 1% Xy xAXQ

9w9396@L 8939L5050Mmm GBI 30MbIH-ORIMIBE05WNIHO FobEMEgdS

y (1) = G(Ly O VO, ¢, ¥) (e @) + gty D) u(), tel 2.2)
Lofiyolio 3061300

p(ty) =X, (2.3)

Loo3

G(t,x,v) = y(X)A(t, x,v), g(t,x,u)=x(x)f(t,xu),

o [elott), a<t<plty),
h(ty, ¢9)(o (1) = {W.(G(t»’ )t

p(t) 560l o(t) gwBJz00l FgdHWBGRdwO.

500300 dgbsdRbBg300 HMI (2.2) 2obBHMEgds, MHM(3S

tefa, p(ty)) 560l Bzgmmgdm030 0BIHIBE0SE O 3sBEHMEgdS
v (1) =Gty (), vl (D) + 9ty 1) u(t)), borewe, Gogs

13



t e (o(t,), b] 560l Bgo@BHsem®o ©oxgMgBE0sE™MGO 3sBEHMmgds.
y (1) = Gty (1), v(O)y (a (1)) + gty (1), u(t)).

a5BLsbeg®s 1.1. w(t) =w(t; 1) e R",t € | gbdi0sb 9fmgds (2.2)-(2.3) 53mbsbbo 56 u

922g99bH0b d9L50580L0 5dMBsbLBO FoblsbLzM Mo I -BY, vy 0y0 5305ymMmBoWgdL (2.3)
306Md, S0LMEEHMMSQ MFY39E05 O MOMJoL y39wsb I -bg 53059ma0wgdL (2.2)
396@™M9dsLs.

®9mMgds 2.2. 1 €I 9emg89gbEL Bgglodsdgds gGHmeg®oo sdmbsblbo W (t) =w(t; u) e K tel.

9L 09935 93797360l ®. MoEsdgls s M. F535d9L S BoLO sT3H3I0EJOS SOBYOMBIL
bgwbsfgmol Loboo.

®9mO90s 2.3. 3004350, (Lo by, Xoi, Vi (1), U; (1)) eW oo q; (1) € K, t ety 1] 1=1... 560b
G(t) = Act,q(). v O)h(ty;, @, G)(a (D) + f (t.at).u; (1), telty, ty], (2.4)

A(tei) =X (2.5)
59m 35600 59mbsblbo, 535Lsb
Lo = ooy by = T

85306 5GBgdMAL HGobgzgdo & >0 s M >0 olgmo, H™A Ls3dsmolsE OO iy -30L (2.4)-
(2.5) 58m3560L 58mbsblbos Y, (1), 121, HmBgeog goblsbgmmos [t,, —o,t,+o]c |

06&96MH35¢by.

39O 5dobo,

i (t) eK,, |‘//| (t)| <M, tefty, —d,t, +5]

Qo

wi(t) =0, ().t ety ty ][ty — 6.t + 6]

14



©33(8)303909: 30935 & >0 08@9bo 300),Mm™d K Lod®sgwol & 8o@sdm
K(S):{XEO:HXEO,|X—>?|38}

B90b It K -80. gmggwo i=1...-o300 £ = (L, Xgi,V; (1), U; (1)) € T 9aem989b &L 89qLodsdgds

58mbsblbo ; (t) € K|, ®m8gmog goblsbogmwmmos I-by.
(0b. 0gm699s 2.2). Groasbss

gt eKcQc K, telty,t;],

5do@mad

20 () =1 telty,t;],

(0b.(2.1)), 9.0. U (1) s@ols 44 = (tois Xoi» Vi (), U; (1)) €IT 9093960l Bglsdsdolo s8mbsblbo

256LsBEgOM@o [ty ,t; ] < |. 96mswgHNMdOL gsdm
() =0q ().t ety 1] (2.6)
SBws ©3583303Mm M > 060o3bgol sGLYdMdS, HMEOLMZOLYG FgLOHMEEIDS YYBHMEIMDS

i) <M, tel. 27)

3996430980 G(t, X,V) @5 g(t, X,u) ¢Fy39&os, gbsdsdobs , 3md3sddn® | x K, xV s

| x K; XU b086ogeqgdby. 580@md s6bgdmdl Gogbggdo N, >0, N, >0 69
| G(t, X, V) [< N, V(t,x,v) € | xK, xV;

lg(t, x,u) <N, ¥(t,x,u) el xK, xU.

(2.7) 053563 303Mmm dox ol dgomom dsMbbowsb dstrxgbos.

306390 doxo. t €[a, p(t;)], 35806 (2.2)-56 Bogomgdom

5, O N, 9]l +N, =M, t e[a, p(t,)]

boo3

15



| ¢1l=sup{ o(t) |:t € [o(@),b]}
dgmeg doxo.t [p(t,), p(p(t,)], 35306
[y (O <NM, +N, =M, te[p(ty) p(p(t,))]

36MHM39L0 393MdYYds F5b58Y L6 56 Jogzowm b [gMGHowsdy. 9936086530, ™A
d0x9O0L H5MEIBMBS 530900 046935 LMY 0.53MORS©, F030090M MOELIMS

M,, M, ... bsbeme 808@93GMdL, 350 Mol Moglo 0dbgds Lsdgdbo Hogbgo M.

©59()306900L o®3gEgds. 56bYdMBL 0lgoo Gogbgo dy > 0,6m8 ymggwo 1 =1,...-og0L

d9LEOWWGEMYWOs 3060HMBYOO:
[toi — 00ty + o] =[Sy =y, 8, + Gl < I

to;

lwi(ty) —w () [< “l G(s,w; (5), Vi ($)N(ty, 2,17 ) () | +1 9 (S, (8), U; () |}j5 <é,

t

telty -6ty l; (2.8)

t

lwi(ty) —w; () [< _“l G(s,7;(5), Vi (h(ty; , @, ) (8)) | +1 9 (s, (5), Ui (S)) |b3 <é,

b

telty ty +5,] (2.9)

(06936503985 3bJ30900 F9amLsBOZO0s). (2.6) BHrrEmdosd ©s (2.8)-(2.9)
MEGHMEM39O0©6 ©s353360m, GMI

yi () eKy(e) =Q, tefty -yt + ]

9.0. x(y; (1)) =1.5000950, ¥; (t) 560L (2.2)-(2.3) 5803560l 53mBsbLBO ©s Foedmsy9bL J; ()

50065bUBOL goaMdg9dsLs. 3mdgsm, d € (0,0;) , 85906
ty = toor L = 110 29003500LF067d00 L538560bs© OO iy -30L 33996905
[tOi —0p,ty +50] - [too -0, Iy +5]3[t0i 'tli]v i Zi0-

16



09060985 2.4.([3]). 300dzom, V,(t) € A, 1 =12,...85806 5659dmdL 39808009360ds ,6:mBgemo

36905005V, (t) € A 53mbg300396 ymggmo t € | go6s K -Byg 565 7989&9L F9OEH0wobs.

090985 2.5.([4]). 30d350, P(t.U) € R" 9fg3900 Brrbdgoss | xU -%g o gorggso

P(t) e {p(t,u) : u €U} 58c%Bggoeo boderogargs. gordgsm, P (t) € L(1),i =12,... s

p; (t) € P(t) ®000480b yggmst € | -o30b. gods s80bs, P;(t) = pt) Loueeo | -y, 85806
p(t) € P(t) 00480l yzges t € | -oz0l s6bgdmdl bmdswo grbdgos U(t) eU,t e | obgomo,

®@d p(t,u(t)) = p(t) ®omgdol yzgws t € | -ogobs.
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83. 0gmc99s 1.1 33303909
300350
W, = (ty, b, X, Vs (0), U, (1) €W, 1 =1,2,...
806080%06 B0 3080g36Mdss, 9. 0.

lim J(w)=J =inf {J(w):wew,

i—o
DM 5Md0L F9M B350 302w)olbbImm, HmA

Im ty; =tg,, M t; =1y, IM X5 = Xg,
> 1> 1=

bogom

lim v, (t) =v,(t)

i
yzgost € | -030L 3500 k B9 930 Hom©gbmds F9ME0owgdols (0b.cgmemgds2.4)

0906935 2.3 0565635 5OLYOMBL (2.4)-(2.5) 5dm35BOL 5mMbsblbo
wi (), tel, =[ty, — .t + 0,1 1=12,....60m39w03 53059mB09dl 306HMB
yi(t) eKy, |‘/)i(t)|S M,
Loog K, < O 3m83s9@9d0 Lodmagemg 8903538 K -0l 5089 80@edml g6 80U,

yi(O)=x O =xtw)telty,t;]c1,i=12,....

Bgdoldog®o t, t € I, scy0wo sdgl

i @) -y @) <[l [ <Mt =t | Wt el (3.1)
t‘
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78 (t),tel 11 1=12,.. 309 93M™IOLMZ0L 5M(39E-b3OL 9ol MBILAS SOLYGAIMOL

939900009360md5, HMIGElsg 3g@sg 5036086530 ¥, (t),1=12,..., obgmo,Gmd !im v () =w, (1)

365060 |, 06¢9M35¢%.

3905309» BE356-Bg (3.1)-do, dogz00900

o ()=o) <Mt -t vt el,.

599056 351333600,0m38 ¥, (1),t € || sdbmEmGs© “FY393)05.650g5653 000g3MMds
w, (t),1 =12,...,9990b5%036xm0s, 580¢™8 ©165MmH-39E0LOL M9mG9dol Msbsbdsw
w;(t),1=12,...,00000936md0@56 F50degds gocmoyml §398080930mds, HmIgebsg 33ess

50360865300 ¥ (t),1=12,..., 603gmog byl 369dsw0s | -Bg G0y 0b@gamgdew /()

396d300b396. 53M0gs, |, 0bEHIMZ5mby 9Bl db®og 33976905

tOi t00

t t
o (t)=lim y, (1) = lim {x +[y, (s)ds]= X0+ [ 7(5)05,
beem dgmeg db6og

t
Wolt) =Xy + IWO (s)ds, g.0.

to
i , (t) = v (1)
Bl | 06¢g6350%). sg0m0 8olsbgg®os, Hmd
() =Xg + 2 () + 2, ().t el (3.2)

Lo

26, (1) = [ Ay, (5),V, (SDN(toy, 4., )((5) s,

toi

19



2,(t)= [ f(5.y:(5).u, (s))ds

(ob. (2.4)-(2.5)). 35633406500 2y, (t)
foo t

Zg(t) = I A,y (8), Vi (SN(Li, @, 73 ) (o (8))ds + J As, v (8), Vi ()N (L @, 47, ) (8)) ds.

toi too

3bo0d

too

| AG.1:(9). v, (sDh(tys, .17 (o ())ds — .

3990090,

I AS, ;i (8), Vi (S)(ty; @, 47, )(o (8)) ds = IA(S, v, (8), Vi (SDIN(to; 2, )(0(8)) — h(teo, @, w:)(a(8))]ds

too too

+ [ AG 1 (8),Vi (D, #.4 ) (5)ds;
oo (3.3)

[ A, (), v, (DNt 9,4, )(0(5)) = h(tao, b, (o (5)]dls

too

mex {p(tog), o (toi)}
= _fA(S, v (5), Vi (SDIN(tyi, @, )(o(8)) — N(te, @, )(o(5))]ds — 0

min o (1), ()}
Gopbag : oy TE[tog, M p(toy) P(Li)} 55905

h(tei .17 )(0(5)) — (o, @, )(0(5)) = (0 (s)) — (o (s)) =0
oy t>max{ p(ty,), o(ty)} 185806

h(tyi .17 )(0(5)) — (o, @,y )(0(8)) =y (o (s)) —y (o(s)) = 0;
Ubgomds 53859m30@adL 306GmdL

mex{ p(ty), A(tg;)} — min{ p(ty), A(t;)} — 0.
856©53J6507 (3.3)-0b 8g-2 Bgliag®gdo: gorgzso t € [ty Ptyo)) » 35806
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[ A, (),v, (DN(too, 0,7, )(@ (8))ds = [ A(S, 1, (5), Y, () ($))ds — [ A(S, 174 (5), Vo (8))p((s))ds.

too too too

godzsomn te[p(ty) ty + ] 05806

t v(too) t
[ AG (), (SDN(tes, 9,97 ) (e (8N ds = [ A,y (5),vi (Dp(a(s)ds + [ AGS,w,(5), v, () (o (s))ds —
too too v(too)
v(too) t
= [ A () Vo (NP (s)ds + [ A, (S), Vo () ((5))ds.
too v(too)

58603500, Ho> T €[ty =8y, p(ty)) 3309698
t
2 (1) > [ A(S,10(5),V, (8))p((s)ds,
too
bown ovg te[p(ty,) t, + ] ,85806

p(too) t

25(®) > [ AW () Vo (NP(o(S)ds+ [ A(S,10(), Vo (5o (a(s))ds  (3.4)
too P (too)
d9L50580L5¢, J030090M

top t

2,(t) = [ £ (5.:(8).u, (5))ds = [ (5., (5),u; (8))dIs + [ T (5,1, (5), Uy (5))ds.

too

306390 dgbs36m9d0 doolHsxol bmerolizgh, dgmeg dglsgmgdo Homdmzsyobmo

99900926506500,-

[ £(s.071(5).;(8))ds = [[F (5,,(5),U; () — F (5,7 (), U, ()]s + [ (5,70 (5), U (5))ds.

too too

gu1bdgos T (t, X, U) 05658600 MFy39& 00 3083sd@dy |, x K, xU ,580¢&md
(s, (8),u) = f(S,p70(5),u) >0

9. 0. 306390 063Mwol B350 bmeros.

fils]= T (t.yo(5),u; (5)) € P(s,p,(s)), s € I

21



00009360306 G90dmgds 259m394mm 93980089300, HMIYLSE 33¢003 5©3603bsgm
f.[s], obgoo O@d

fils]— fo[s]
Lmbde L (1,)bogohEol smom. mgm®gds 2.5 dseom

folsle P(s,wo(s)),s €1,

@5 OLYdMAL U, (S) € Q obgmo Hmd

fols]= T(5,1,(8), U, (5))-

596050,
t t

2,(8) = [ (5.3, (9).,(8)ds > [ £ (5,05 (). Uy (SNds.  (3.5)
too too

(3.2)-00 245005300090 BE356DY, (3.4) s (3.5) J9m35¢0olobgdom, Jog0mgdm
v(tg0) t

wo® = [AGWo(8). Vo (Np(o(s)ds+ [ A4 (5). Vo (S)Wo(o(s))ds

too v(too)

" j f(s,p70(s),Up(s))ds.  (3.6)

too

d99m300m0 50bodzbs

X, (s) = {(0(5)1 s e[o(a),ty),
Wo(8), s €[ty -

(3.6) 5y dgodegds Boghgmo

Xo(t) = X0 + jA(S, X0 (8), Vo (8))%, (o (8))ds + j. f(5,%,(8), Uy (8))ds, t € [ty, 1] (3.7)
(3.7) 93303509G 605 256G MEgd0L
Xo () = A(t, X, (1), Vo (1)) %o (o (1) + (8, %, (1), Ug (1), t €[ty 8]

Lofyolio 3061000

Xy (t) = @(1), [o(a), ), X, (too) = Xoo-

22



5960350, Xo (1) = X(t; W) , bdag Wy = (tge, Lo, Xogs Vo (1), Ug (1)) - 0535830600 W, -0b
33085 MOMdS. MoY053

W, = (L by X0, Vi (0, U (1) €W, 1 =1.2,...

8396905

0=lim 9" (Lt X0 X, () :!mqk(tOi,tli,XOi,wi (t)) = 9" (tog tyes Xo0r %o (L)) K =1,2,,,,,1.
9-0. W, eW,.

J= lim J(w;) =lm A° (ti by X 3 (4) = im A" (ti by X Xo (t10)):

W, m3&003500)Mm0m0s ©59G30390I10000.
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3153365

™60 3030l JoOm30L 899339000 335D0-{iOx53030 6g0G®IMMHO ©OBIOBE0sMEO
396GMgd0LmM30L, BMYSO LELIBOIO® 306MHMOJOI0M s FMbI0Mmbscrom, sdE30-
39005 M3E035eM0 Lofigolo Imbozgdgdol sGBYdIMdOL MYMMgds. S
3obboaro 999mb393900L296 256Lb393980m, 65OMITo, gobborEosdgdmbgggs
M3 933056900l 989JGHO (330, beaerm Lsfyobo s Lodmemm dmdgbEHgdo
55530406 9dWO. BMYSO SMLYIMBOL MYMEYAs, BTG HoMdmoqbl
6530™30l doM0M© 9YRL, 363093 JO0s: 5FMEFIBOLIMZ0L 0bEHJYMI MO
23bJd30Mbse0m s BoJLOMYOMEO dEPMGOOM; 930bMT03MMO BEOOL
59m3560LM30L BoJLOMYOMWO POHMOM s Mo30LwRsO Fotx39bs drmEMmmo.
330860 Lfyobo dmbs39d9d0L sOLYGdMdOL MgMEmGIgd0 go8m0yggbgds Lofigolo
9mbs399990L M3GH0B0BS300L5 s FJOMMBYdMIO 53M(356900L BosbeErmgdomo
5dmbsblibols 53905d0.
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