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BECTHUK VIMYPTCKOI'O VHUBEPCUTETA

MATEMATHUKA 2008. Brpm. 3

YIK 517.977

© B.H. Yxobomos, O. B. 3atiuesa
OB O/THO 3AJIAYE UMIIVJIBCHON BCTPEUYN

PaccmarpuBaeTcs urpoBas 3a71a9a UMIYIHLCHON BCTPEYH B 33JJaHHBIN MOMEHT BPEMEHH, B CJAydae KOraa mep-
BBIif NTPOK BHIOUPAET IPYIIY UMITYIHCHBIX YIIPABIECHUI, Ha, BHIOOP KaXKIOr0 W3 KOTOPBIX B IMTPOIECCE YIIPABIIE-
HUsT MOYKHO TIOTPATUThL CBOE 3aIaHHOE KOJIMIECTBO pecypcoB. Ha BRIOOD ympaBiieHust BTOPOrO UTPOKA, HAKJIA~
NBIBAETCS TeOMeTpHUIecKoe orpanndenue. HaiiieHbl qoCTaTOYHbBIE YCIOBUS BO3MOKHOCTH OKOHYIAHUS UT'PHI U3
3a/IaAHHOI0 HAYAJIBHOIO COCTOSHUSI M MOCTPOEHBI COOTBETCTBYIOIINAE UMITYTbCHBIE YIIPABIECHUS.

Karuesvie cro6a: UTpoBas 3a1a49a, UMITYILCHAS BCTpeYa, 00JIaCTh JOCTUAKUMOCTH, CTAOUIBHBIA MOCT.

§ 1. ITocranoBka 3aza4u

PaccmoTrpum UrpoByio 3ajady UMIYIbCHOM BeTpeun [1, 2, 3]

k
dz = ZAZ-(t) dui(t) +v, z€eR", wveV(t)eR", t<p.
i=1

Baecy u; € R™, A;(t) — HenpepbiBHBIE Tpu ¢ < p MATPUIBI COOTBETCTBYIOMIUX PA3MEPHOCTEIA.
ITpm kazxkmom t < p MHOMKECTBO V(t) SIBJISIETCS KOMITAKTOM, HEITPEPBIBHO 10 Xaycaopdy 3aBucsiiee
or t. Ha xaxmom orpeske [7,t] C (—o0,p| AOMYyCTHMBIME TTPOrPAMMHBIME YIIPABIEHUSMHI MEPBOTO
UTPOKA ABAAIOTCS (DYHKIMU u; : [T,t] — R™, KaxkKJas W3 KOTOPBIX UMEET OTPAHIMYEHHYIO BAPUAINIO

/ ldus ()l sy = sup > lui(risa) — wira) g - (1.1)

Brech u Beoay gamee i = 1,... .k, HH(Z) — HOpMa B TIpocTpaHcTBe R™, a BepXHsId IpaHb bepercs
o BceM pasbmennsiMm t = rg < r; < ... < r; = 7. Bapmanms (1.1) 3amaer KoImaecTBO Pecypcos,
MOTPAYEHHBIX Ha (DOPMUPOBAHUE YIPABIEHUs wu; [4], a W3MeHeHne MMEOIIEerocs 3amaca pPecypcos
onpesessiercst cootHomennem [ (t) = pi(T) — f: [dui(r)| ;) - Tlosuums urper — Touxa (z,[i), rie
a=(p1,..., 0k, aamcma u; = 0.

Onpenenenne 1. Cmpamezuedi T TEPBOTO UTPOKA HA30BEM MPABUIIO, KOTOPOE KAXKIOMY MOMEH-
Ty T < p W Kax/oit mosunun (2, fi) craBut B coorsercriue bynKkmn u;  : [7,p] — R™, Bapnaium

KOTOPBIX Y/IOBICTBOPSIIOT HepasencTsam [V dugﬂ) (7“)”(,) < M-
3

[Tycrb 3aaHbl HAYAIBHBIA MOMEHT BpeMenu to < p u HadasbHas nosutust (z(to), i(tp)). Bosb-
MeM pasbmenme w :ty <t <...<tjp1 =p ¢ qumamerpoM d(w) = maxogig;(ti+1 — t;). Iloctponm
JIOMAHYTO

2@ (t) = 2@ (ts) + /tt A;(r) dugw) (r)+ /tt vs(r) dr, (1.2)

. (1.3)

W0 =) - [ a0

Snech ts < t < tgp1, S = 0,7, a HHTerpasbl, B KOTOPEIX CTOAT YIIPABICHH IIEPBOTO HTPOKA,
nounmaiorcst B cmbicie Puvana—Cruiarbeca [4]. @yuxmun vg(r) € V(r) npu tg < r < teqg
JII00BIe M3MepHUMbIe YIIPABJIeHNs BTOPOro urpoka. Takoit BeIOOp yrpasienuii vs(r) OymaeMm Ha3bIBaTH
JOMMYCTUMBIM TMOBEJECHUEM BTODOT'O UT'DOKA.
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Bajano 3aMKHYyTOe MHOXKECTBO Z C R™. Ilenb mepBoro nrpoka 3ak/II09aeTcs B OCYIIECTBIEHUN
BKyIOUeHns z(p) € Z. Hajauuwme MMIyJIBLCHBIX YIPABIEHUIT TPUBOJAUT K MIHOBEHHOMY H3MEHEHUIO
MO3UINK, YTO TPeOyeT CIenuaIbHOro onpe/eneHns ycaosusi okondanus [3]. C 910ii nespio paccMor-
PUM BEKTOIDaMMBI

Ui(t) = {z € R": 2z = Ai(t)ui, I|uill ) < 1} . (1.4)

MuoxkecTBa (1.4) SIBJISTIOTCSI BBIIIYKJIBIMI KOMITAKTAMMU, HEIIPEPBIBHO M0 Xaycaopdy 3aBUCIIIH-
MU oT t.

Onpepnenenne 2. [IepBBlil UTPOK CMOJICEM OCYULLCNEUMD GCMPEUY 6 MOMEHT GDEMEHU P W3
HavYasIbHOTO cocrostHus to < p, z(tg), i(to), ecan mus moboro uncaa € > 0 cymecrsyer quciao 6 > 0
U cTpaTerusl T MepBOr0 MIPOKA TaKhe, U4To JIis JI000ro pasbuenus w ¢ auamerpoM d(w) < § mpu
.HIO6OM ,B;OHyCTI/IMOM TTOBEIEHN BTOPOT'O MI'POKa BBITIOJITHEHO BKJIIOYCHME

k
2(P) €Y (P)Ui(p) + Z + €. (1.5)
=1

§ 2. /locraTouHbie yCJIOBUsI OKOHYAHUS

[Tpn kaxkapx 7 < ¢ < p 0003HATNM 00JIACTH JTOCTHKHAMOCTH [4]

t t
Ui(r, ) = {z CR": - :/ Ai(r)dui(r),/ daus(r) gy = 1}. (2.1)
T T
Hns moboro muOokectBa X C R™ uepe3 coX 0603Ha4nM ero BbINyK/Iyio 06os1ouky. Torma [5]

Ui(r,t) =co | Ui(r). (2.2)

Tr<t

Orciona ciemyer, 9T0 MHOXKECTBA (2.1) ABJISIFOTCS BBIMYKJIBIMIA KOMITAKTAME, CHAMMETPUIHBIMU
OTHOCHTEIbHO Havasa KoopauHar. Muorosnaunsie dyukiun U;(t,p) nenpepsisao 110 Xaycaopdy
sapuear ot t. Us pasemcrsa (2.2) crenyer, uto Jycngg (AUi(7,7) + (1 = N)Us(r,t)) = Ui(r, 1),
7 < r < t. Badukcupyem npu t < p cransgpubie dbyaknun g;(t) = 0, yuoBIeTBOPSIONE YCIOBUIO
monoronHoCcTH ¢4(T) = gi(t), T <t < p.

Bynem nckarh 10CTATOYHBIE YCJIOBUST BO3MOXKHOCTH OCYIECTBICHUS BCTPEYHU U3 HAYAIBHOTO CO-
CTOSIHUSL B CJIeJyIoleM Buje [5] :

k

2(to) € Y (palto) — gi(to)) Uilto, p) + W (to),  pilto) > gi(to)- (2.3)
i=1

Baech cemeiicrBo MHOkecTB W (t) C R™ ynosnersopsier Bkioudennio W(p) C Z u yciaoBuio cra-
omrpHOCTH (5]

t k
W(r) + / V(r)ydr > (gi(r) — gi() Ui(r,p) + W (1), 7<t<p. (2.4)
T i=1

Byznem cuurars, aro Bee dynkimn g;(t) yuosiaersopsitor ycaosuio Jlummmma ¢ korcranToit L > 0
9i(1) —gi(t) <Lt —7), 7<t<p (2.5)

Badmukcupyem unciao € > 0 u mocrpouM crpareruio m, obecrmednsaontyio Berpedy (1.5). Badwuk-
CUPYeM Y9UCTIO

€
0<a< ——. 2.6
L — o) (26)
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U3 nmenpepsisrOCTH MHOrO3Ha4YHbIX dbyHkunit U;(t,p) ciaepyer ux paBHOMEPHasI HEIPEPHIBHOCTH Ha
orpeske [tg,p]. CrmemoBarenbHo, cymmecrByer quciao d > 0 Takoe, 4To

Ui(t,p) CUi(t,p) +aS, to<T<t<T+9, t<p. (2.7)
Paccmorpum paszbuenue ¢ quamerpom d(w) < 0. O6o3HaunM
W (t) = W(t) + akL(t — t0)S, to<t<p. (2.8)

OueBnzno, uro yciaosust (2.3) OymyT BeIDONHEHSBI, ecan B HEX W (t) 3amennts Ha W, (t).
[Tycrsb mias MomenTa T < p u no3unuu (z,[i) BBHITIOJHEHO

z € Z (i — gi(T)) Ui, p) + Wi (T), i = gi(T). (2.9)
Torma
z=zx+y, =€ Z Ui(r,p), yeWi(r), w=glr). (2.10)

()
Otcrofa ceyer, 9To CymecTBYIOT GYyHKINE U,

M|y < 1ol x+2/ (r) = 0. (2.11)

Ecmu qyist MmomenTa 7 < p nnourmn (z, i) yciaous (2.9) He BBIIOTHEHBI, TO MOTAraeM ugﬂ) (r)y=20
mpm 7 < r < p.

: [1,p] — R™ rakue, 4ro

" ‘du(w)

[TokazkeMm, 9TO MOCTpOEHHAs cTpaTerns 7 obecrneunsaer Bkyodenue (1.5). Ilycrb B HEKOTOPOI

TouKe t, pasbmemmsa w mpm T = ts, z = 2@ (t,), pi = ugw)(ts) BBIIIOJTHEHB! COOTHOIIeHnsT (2.9)
(mpu s = 0 onwm Beimosnensl). Torma u3 dopmysbr (1.3) u u3 nepsoro Hepasencrea (2.11) moaydnm

du{™ (r)

® () b
W ) =) - [ o 2 0i) = gitera).
ts i
Hamnee, u3 dopmynsr (1.2) u u3 Broporo pasenctsa (2.11) cmemyer, aro
k P ( ) ts+1
29 (teq) = — Z Ai(r)dw;” (r) +y + / vs(r) dr.
ts

i=1 Y tst1

Orciona, ucnosnbdyst (2.1) u rperbe Bkioderne B (2.10), mosyuanm

(1 z [
ts+1

/..l

ts+1
), Uit + W) + / V() dr.
1 ts

D ts+1
(i) ts (%) ts
ts+1
W)~ o)~ [ 2

)= (ts+1) — gi(ts),
TO U3 Hpeﬂbll[ymel‘o BKJIIOYEHU A HoﬂquM

Tak Kak

du{”(r)|| <

(4)
du{™ (r)

(3

k ts+1
ten) € Y tor) — Uit ) + Wt + [ Vidn (212)
=1 ts
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[pubasisisi k obenm vacrsiM BriodeHnst (2.4) muoxkectBo akL(ts — tg)S w ucnonssys (2.8), us
BKTIOUeHns (2.12) ciemyer, aTo

(1) (gi(tsr1) — gi(t))Uiltssr, p)+

E

Z(w) (t5+1) €
1

-
Il

k
+D_(0i(ts) = 9i(ts41))Uilts, p) + W (tsi1) + akL(ts — to)S.
i=1
Orcrona n 3 Bryodenust (2.7) mostydaem
k

2@ (t1) € ( ﬁw)(tsﬂ) — Gi(ts+1))Ui(tsq1,p)+

)

M- 1

FW (tss1) + (€D (0ilts) = giltssn)) + akL(t, — 1)) S.

i=1

-
Il

U3 mocnemmero Britodenust u (2.7) mosydmm, 9ro coorTHomeHms (2.9) mpum T = tg4q, 2z =

k
2 (tey1), p = /.,L§W)(t5+1) OymyT BbinOsHEHBI, ecan a Y (gi(ts) — gi(tsy1)) + akL(ts — to) <

=1
akL(tsy1 — to). U3 ycnopus Jlunmmuma (2.5) ciaemyer, 9To OpebIayIiee HEPABEHCTBO OyeT BbI-

nosrero. VI3 coorrormenwmit (2.9), 3amicaHHBIX B MOMEHT BpeMeHn tji1 = p, Oygem nMmeTh

k

2o(0) © (1 (p) — 9i(p))Ui(p) + W (p) + akL(p — 1))S.
=1

Yuursisas sritouenne W(p) C Z u nepasencreo (2.6), moaydanm rpebyemoe Briodenue (1.5).
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V. I. Ukhobotov, O. V. Zaytseva
About one problem of a pulse meeting

We consider the game problem of a pulse meeting in the given moment of time, in the case when the
first player chooses group of pulse managements, for choice of each of which it is possible to spend the set
quantity of resources in control process. On choice of control of the second player geometrical restriction is
imposed. Sufficient conditions of possibility of the termination of game from preset start state are found and
corresponding pulse controls are constructed.
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