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YCJIOBHUSA PASPEHIMMOCTH
JJIA BAPUATMOHHO-IIOJOBHbBIX HEPABEHCTB

KiroueBble cl10Ba: sapuayuoHHo-no00OHbIe HEpaseHCcmad, YCI08UA pa3PeuuMocnil,
0-ouaconanvuasa evinykiocms, F-moHomouHocmb.

INOCTAHOBKA 3AJAYU

[Mycte X < R" — HemycToe BBINYKIIOE 3aMKHYTOe MHOXeCTBO u G, F: X —R” —
OJTHO3HAYHBIC HETPEpPHIBHBIC 0TOOpakeHHS. PaccMoTpuM 3amady perieHus BapHUaIoH-
HO-TIOJJOOHOTO HEpaBeHCTBa, o003HavaeMmyto naiee kak VLI(G, F, X'), xoropas cocto-
UT B NOUCKE TOYKH X € X TaKoM, 4TO

<G(x* ), F(x)—F(x* )> >0 VxeX. (1)

CBOICTBa HEMYCTOTHI, 3aMKHYTOCTH M BBIMYKJIOCTH MHOXKeCTBa X, a TakXke Hempe-
PBIBHOCTH M OJHO3HAYHOCTH oOToOpakeHWi G, F TpeAronaraiorcs BBIOJIHUMBIMU
BCIOly B paMKax JIaHHOW CTaTbu.

3aMeTuMm, 9To, ¢ 0HOH cTOpoHEl, VLI(G, F', X ) ABNsACTCS OOHUM U3 MHOTOUYHCIICH-
HBIX 0000IIeHNI 3a/laudl pelIeHHs BapHallMOHHOTO HepaBeHcTBa (Hampumep, [1, 2]):
HaiiTk Touky x* € X Takylo, 4To

<G(x* ),x—x*>20 VxeX, XcR", GX >R", ()

C IIpyroil — mpeacTaBisgeT coOoil YacTHBIM Clydail 3afaddl paBHOBECHs (HampuMep,
[3, 4]): HaiiTh Touky x* € X Takyi, uTO

Dd(x*,x)>0 VxeX, XcR", &:XxX >R. 3)

TepMuH «BapHaMOHHO-IOI00HOE HEPaBEHCTBOY» (variational-like inequality) Brmep-
BbIE TIOSIBHIICS B paboTe [5] MPUMEHHTENBHO K 3a/1aue HAXOKAEHHS TOUKH X~ € X Takoi,

4qTo

<G(x*),n(x,x*)>zo VreX, XcR", G X 5>R", 7: Xx X >R". (4

HecmoTpst Ha TO YTO BapHALIMOHHO-I0JOOHOE HEPABEHCTBO (1) UMEET TECHYIO CBSI3b
¢ 3amauyamu (2)—(4), oHO 00JamaeT OMPEHCIICHHON CICHM(PHUKONR U MOXKET CIIYKHUTh Ca-
MOCTOSITETBHBIM OOBEKTOM ISl MCCIEOBAHHM.

[oOymuTensHBIM MOTHBOM K m3ydeHuto VLI(G, F, X ), B 4aCTHOCTH, CIY)KHT BO3-
MOKHOCTh TPEOOpa30BaHUS MCXOJIHOTO BaPHALIMOHHOTO HEPaBEHCTBA (2) B BapHAIHOH-
HO-T10/100HO€ HepaBeHCTBO (1) C IEeNbI0 COKpAIICHUsI Pa3MEPHOCTH, YIPOIICHUS JO0IyC-
THUMOI 00JIaCTH WJIM YJIYYIIEHUS! APYTMX BBIYMCIUTEIBHBIX CBOHCTB MCXOJIHOHM 3aja4u
[6]. Kpome ToOrO, ¢ MOMOIIBIO BapHALIMOHHO-TIOJOOHBIX HEPAaBEHCTB (1) MOXHO MPOBO-
JUTH TIOJIHYIO WM YaCTUYHYIO MapaMETPHUYECKYI0 KOPPEKIIMI0 HECOBMECTHBIX CHCTEM
HEPaBEHCTB, YTO TO3BOJIAET MOTYIUTH 0000IIEHHBIE PEIICHUS PACCMATPHUBAEMBIX HEKOP-
pektHbIX cucrtem [7,8]. Taxxe B Tepmunax VLI(G,F, X ) ecTecTBEHHBIM 00pa3om
3aIKCHIBAIOTCS YCIIOBUSI PAaBHOBECHS SKOHOMHYECKHX cucteMm [9].
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YCJ0BUSA CYHIECTBOBAHUS PEHIEHUSI BAPUAITMOHHO-IIOJJOBHbIX HEPABEHCTB

TpasuIMOHHO NPU HMCCIICJOBAHUK BONPOCA O CYLIECTBOBAHWM DEIICHMS y 3a7ad paB-
HOBECHsI M BapHaIlMOHHBIX HEPABEHCTB PAaCCMaTPUBAIOT CIy4YaW OTPAHUUYCHHOTO M He-
OrpaHUYCHHOI'0 IOITYCTUMOI'0O MHOKCCTBA.

Kax nambonee oOmuii ciaydail azantupyeM TEOPHUIO CYIIECTBOBAHUS PEIICHUHN s
3amad paBHoBecus (3) K mocTpoeHHWIo Tod ke Teopmm mist VLI(G,F, X).

Teopema 1 [3, 4]. [Tycts Oudpynkmus ®: X x X — R U (+ o} Takas, 9To Ha MHO-

kectBe X i ro0oro ¢ukcupoBanHoro yeX ¢ynkuus (-, y) mosyHenpepbiBHA
CBEpXy M Ui Jr000r0 (urcupoBaHHOro x € X (yHkiws @(x, - ) KBa3UBBIIYKIa. 3agadya
paBHOBecHs (3) MMeeT pelIeHHe, €CIM BBIMOJHEHO OJHO W3 CIEAYIOIINX YCIOBHIL:

a) MHOXeCTBO X OTrpaHHYCHO;

0) HalizieTcst HeMmyCcToe OrpaHUYEHHOE ITOJIMHOKECTBO ¥ C X Takoe, YTo JIst KaxJ10-
ro xe X \Y cymecrByer yeY, npu kotopom P(x, y)<0.

[Tpumensist Teopemy | K BapHalMOHHO-NIOJOOHBIM HepaBeHcTBaM (1), mosryyaem
CIeIyIolIee YTBEPKACHHUE.

Yreepxaenue 1. [Tycts amst m060r0 GUKCHPOBAHHOTO X € X (YHKIMSA GT(x)F ()

KkBasuBbINyksa Ha X. 3amada VLI(G, F, X ) uMeeT pellieHne, eCiii BBIIOJHEHO OJTHO U3
CIENYIOUINX YCIOBHI:

a) MHOXECTBO X OTrpaHHYCHO;

0) HalieTcss HEMyCTOe OTPAaHWICHHOE TTOJAMHOKECTBO ¥ < X Takoe, 4To s JTH000-
ro xe X \Y cymectByer yeY, npu KOTOPOM <G(x), F(y)- F(x)> <0.

Joka3zaTeabcTBO. PaccMoTpuMm 3amady paBHoBecus (3), rae d(x™,x)=

:<G(x* ), F(x)—F(x* )> . Hockonbky G u F — HeTpephIBHbIE 0TOOpaKeHUS, TO PYHK-

nus O( -, y)HenpepbiBHA. Tak Kak GT (x)F(+) — xBasuBbINyKIa, TO D(X, - ) TAKKE KBa-

3uBBITyKIa. Toraa B cuiry Teopemsl | BapuanmoHHO-110100HOe HepaBeHCTBO (1) mmeer
penieHue. YTBEpiKIACHUE JIOKa3aHO.

[TomMuMo TpenIonoKeHnii 00 OrpaHUueHHOCTH MJIM HEOIPAHUYEHHOCTH JIOMYCTH-
MOT0 MHOXKECTBa X THpeAcCTaBisieT nHTepec uccienosanue VLI (G, F, X ) Ha ipeaMer cy-
IIECTBOBAHMUS PEIICHUI B MPEIIIONIOKCHUAX Pa3HbIX (OPM BBINYKIOCTH OTOOpa)KEeHHiA
Gu F. B xauecTBe 0JTHOW U3 TaKUX (OPM MOKET OBITH PACCMOTPEHA TaK HA3bIBacMasl JIH-
aroHaJbHasl BBIITYKJIOCTh, ONPE/IEICHHE M CBOWCTBAa KOTOPOH BIEPBbIE ObUIM H3y4YCHBI
B pabore [10] mpuMeHHUTENFHO K OUQYHKIHSM.

k
O6osuaunv AF = e [Rf :Z A; =1% k-MepHBI# CHMILICKC.
i=1

Omnpenenenune 1. bynem cunrats, uto VLI(G, F, X ) obnamaer cBoiictBom (-amaro-

HAJIBHOM BBIMYKIOCTH HAa X, €COM I KaXIOrO0 KOHEYHOTO MHOXECTBA TOYEK
1 k k j
{y ,....,»"}eX u 1060 BEHOYKIOH KOMOMHALUU Y, = z Ay, rne
i=1

A=Ay, Ay )eAk, BBIIIOJIHEHO

k .
G(y;), X, AF(y')=F(y;))=0

i=1

Jlist BapnannoHHO-1I0/100HOTO HepaBeHCTBa (1) MMEIOT MECTO CIIeIyIOINe YCIOBHS
pa3penMOoCTH.

Teopema 2. Ilycts VLI(G, F, X ) obnanaer cBolicTBoM (-THaroHaJIbHOM BBITYKIIOC-
T Ha X 1 MHOXXecTBO X orpaHndeHo. Torma BapmannoHHO-1Io100HOE HepaBeHCTBO (1)
HUMEET pEIICHHE.
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k .
Mokazareabcerso. Ilycts y, = z wiy', rne u=(Uy,..., 1y )€ AF. Tlonoxum
i=1

i=1

k .
so(u,ﬂ>:<c<yﬂ ). Y A FG)-Fy, >>.

i kaxnoro u e AF MOCTPOUM MHOKECTBO V(1) ={ﬂ. € Ak:<p(u, I)z mn}{ o(u, l)}.
AeN

ITockonbKy AF — koMmakTHOE MHOXKECTBO 1 o(u, 1) — nuneiinas mo A QyHKIwS,

TO V(U ) — HeIycToe BHITYKIOE TTOJJMHOKECTBO A 1ns moGoro ue AF. IMoxaxxem, gato

k
oToOpaxkeHue V: AF oA 3aMKHYTO.
Bo3bMeM NpPOU3BOJBHYI TOUKY ﬁeAk. [ycts lim ,ul :ﬁ,,ul eAf u
[ —>©
lim A/ :Z, e V(,ul ). Iockonbky G u F — HenpepbiBHBIE 0TOOpaKEHHs, TO (YHK-

[ — o

st (U, A ) HEmpepbIBHA 10 U, & Tak Kak ¢(u, A)IuHelHa Mo A, TO OHA TaKKe Herpe-
peiBHA 0 A. OTcrozma

(i, 1) = lim p(u’, A')= lim min p(u’, 1)=
[—> o 1 — 0 JeAr

=min lim p(u', 1)=min p(ii, 1).
JeAr

},eAk [ — o

CuenoBarensio, A€V (@), T.e. V — 3aMKHyTOE OTOOpaXkKEeHHUE.

k
ITo teopeme Kakyranu oroOpaxenue V: AF 2N numeer HEIOJABWKHYIO TOUKY U
TaKylo, 4TO

k .
0< (g, &)= min p(j, 1)=min > (G FON)=F () =
€ A o1

k - ,-eﬁ?..r{k}<G(yﬁ ) FOH=F ().

rae yg = Z u;y'. Takum o00pa3oM, i JHO6OTO KOHEYHOTO MHOMKECTBA TOYEK
i=1

Y= {y1 y eees yk }c X cymecTByeT Touka U =U(Yy)E AF u coorBercrBenHO BEKTOP
k .

Vi = Z U;y' Takue, uTO

i=1

(G(ya), F(»)~F(y3))20 Vyey.

[Tycte M — MHOXECTBO BceX KOHEYHBIX TTOAMHOKECTB MHOXecTBa X. [l mo6o-
ro y € M mocrpoum MHOXecTBO M(y )= eX: (G(X), F(y) —F(?c)> >0 Vyey}.

B cuity ckazannoro Beie M(y )= <. Ilycts x°— npenensHas Touka M(y ), Torna
ee MOXKHO IIPEJICTaBUTh B BHJIE IPeJiesia HEKOTOPOH IMOCIIe10BaTeIbHOCTH {xl e My),

/

cxomimeiicss k x°: lim x' =x0. IMockonbky G u F HENpepbIBHEL,

| —
0< lim (G ), F(1)=F() = (G0, F(n)=F(x*)) Vyey
[ —>
W, cleoBaTenbHo, xU e M(y). Takum oOpazom, ans Kaxkaoro y € M MHOXKECTBO

M(y) 3amknyTo. ITokaxem, 4To ﬂ M(y)=D.
YyeMmM
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3ameTnm, 9TO MHOXKECTBO M sBisieTcst eHTpupoBaHHO# cuctemoit B X [11]. B ca-
MOM Jexe, TNycTb Y,y eM um y; =y, Uy, eM Tormad= M(ysz)c
c M(y1 )N M(y, ). Orcropa cremyer, 4ro Ji000€ KOHEUHOE IIePecedeHHe DIEMEHTOB
MHOXecTBa M Hemycto, T.e. M — neHTpupoBaHHas cucrema B X.

Tak kak X — KOMIIAKTHOE MHOKECTBO, TO BCSKasi IIGHTPUPOBAHHAS CHCTEMa €ro 3a-
MKHYTBIX TTOJIMHOXKECTB MMEET HemycToe mepecedenue [11], T.e. ﬂ M(y)=D.

yeM
Tockombky X = | J yn () M(y)# D, 10 cymectsyer Touka x* € (| M, raxas,
YyeM YyeM YyeM

40 <G(x* ), F(y)—F(x* )> >0 VyeX.

Teopema noxazana.

Jl1st HeorpaHWYEHHOrO JOMYCTUMOIO MHOXECTBAa X CIpaBeiInBa CleAyIoIas
Teopema.

Teopema 3. Ilycts VLI(G, F, X ) obnagaer cBoiicTBOM (-AMaroHaJIbHOW BBITYKIIOC-

TH Ha X W CYNIECTBYET HEMyCTOE OTPaHUYCHHOE MOJIMHOXKECTBO ¥ < X Takoe, 4To s
moboro xe X \Y Haiinercs y €Y, npu KOTOpoMm

(G(x), F(y) = F(x)) <0. (5)
Torna BapuanmoHHO-1IOJI00HOE HepaBeHCTBO (1) MMeeT peleHwue.

Hoxazareaberso. Ioctpoum map B(R)={xeR": ||x||<R} ¢ pamuycom R >0 Ta-
knM, 410 ¥ < X NB(0,R)= X p. Ilo Teopeme 2 cymecTByeT Touka xp € Xp , yIOBIET-
BOpSOIIAs

<G(xR ), F(z)—F(xg )> 20 VzeXp.

B cuy ycnoBus (5) st moboro R pelieHue xp €Y, 3Ha4UT, NOCIEIOBATSILHOCTD
{g} OrpaHMYeHa M MOXHO CUMTaTh, YTO CYIIECTBYeT TOuka X €Y Takas, uTO
. *
lim xp =x".
R >
Bribepem mponsBonbHO TOUKY y€.X. O4eBHIHO, YTO Haiinercs pammyc r> 0, mpu
KOTOpoM J,x" € X, rae R >r. Otcroma 1ist 1060r0 R > 7 BHITIOIHEHO

(G(xg ). F(y)~F(xg ) 20. (6)
[Mockonbky otoOpaxkenus G U F HEMpepsIBHBI U lim  xp =x", mepexois K npe/ie-
R > x

a1y B (6) mpu R — oo, i moboro y € X momydaeMm <G(x* ), F(y)-F(x* )>20.

TeopeMa JJOKa3aHa.

YCJI0OBUA EJUHCTBEHHOCTHU PEHIEHUS BAPUAIIMOHHO-IIOJOBHBIX HEPABEHCTB

I'apantupoBaTh eAMHCTBEHHOCTh pemieHus VLI(G, F, X ) MO3BOJIAIOT CBOWCTBA MOHO-
TOHHOCTH. byJeM HCIOIb30BaTh CIEIYIOIIEE OIpeAeICHHE.

Onpenenenne 2. [Tycts G: X —R” u F: X —R"™. Oro6paxenne G Ha3bIBaeTCS:

— CTpOTro F-TICeBIOMOHOTOHHBIM Ha X, €CIH I TIOOBIX X, ¥ € X TaKuX, 9TO X # ),
u3 <G(x), F(y) —F(x)> >0 crmemyet <G(y), F(y)- F(x)> >0;

— CIWJIBHO F-MOHOTOHHBIM Ha X ¢ KOHCTaHTOU T > 0, ecIu IIs JIFOOBIX X, ¥ € X BHI-
noneno (G(x)—G(y), F(x) = F(y)) 27||x— y||.

Teopema 4. Ecu B VLI(G, F, X ) otoOpaxkenue G cTporo F-IceBIOMOHOTOHHO, TO MO-
JKET CYIIECTBOBATh He 00JIee OJJHOTO PEIICHHs BapHaIlMOHHO-TTOA00HOTO HepaBeHeTBa (1).

JokazarenbeTBo. [IpeanonoxxumM, 4To TOUYKU xl, xYeX R x! 2 x? , SABIAIOTCS pe-
menwsimu VLI(G, F, X)), T.e. BBIIIOJTHEHO
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<G(x1 ), F(x) - F(x' )> >0 VreX, (7)

<G(x2 ), F(x)—F(x2 )>zo VxeX. (8)

2

[omoxum x =x- B HepaBeHcTBe (7) U x=x'B (8). Torma

<G(x1 ), F(:2)—F(x! )>zo, <G(x2 ), FO2) - F(x! )>so,

YTO TMPOTHUBOPEUHT MPEATIONOKEHHIO O CTPOTOH [ -TICEBIOMOHOTOHHOCTH oTOOpaxeHus G.
Teopema mokasaHa.

OTMeTnM, 9TO JF000e CHIIBHO F-MOHOTOHHOE OTOOpaKeHHE OJHOBPEMEHHO SIBIISICT-
Csi W CTpOro F-NCEBIOMOHOTOHHBIM. B camom pene, mycTh oToOpakeHHe G CHIIBHO
F-monoToHHO ¢ KoHcTaHTOM T > 0. Torma, eciau Juist MOOBIX X, y € X, TaKHUX, UTO X # ),
BbmonHeHo (G(x), F(y)—F(x)) 20, HMEeT MECTO HEPAaBEHCTBO

(G(), F(3) = F(x)) 2(G(x), F(y) = F(x)) +||x= > >0.

Crporoii F-TiceBAOMOHOTOHHOCTH HEIOCTATOYHO, YTOOBI 00ECHeuuTh pas3pern-
MOCTh BapHaIlOHHO-TIOH00HOTO HepaBeHCcTBa (1). CymiecTBoBaHME M €IUHCTBEHHOCTH
pemenust VLI(G, F, X ) rapantupyeT cliefyomas TeopeMa.

Teopema 5. Ecim B VLI(G, F, X ) Ha MHOXecTBe X JUIsl TIOOOTO (PMKCHPOBAHHOTO
xeX ¢dyHKIHSA e (x) F(-) Bemmykina u otobOpaxenne G ABISAETCS CHIBHO F-MOHOTOH-

HBIM, TO BapUAIMOHHO-TIOA00HOE HEpaBeHCTBO (1) MMEET SIAMHCTBCHHOE pEIICHUE.
Joxka3zarteiabcTBo. Eciin MHOXeCTBO X OrpaHHYeHO, TO B CHITy yTBEepkaAeHHs | 3a-

mada VLI(G,F, X') pa3pemmmMa, a B CHIIy TeOpeMbl 4 ee pelIeHHEe EAMHCTBEHHO.
[Iycte X HeorpammueHo. BriOepeM MNpOW3BOJBHO TOYKY x€X HW Imap

B(x,R)={u eR":||u—x||<R}c uenrpom B x u paguycom R > 0. Onpeaenum MHOKECTBO
Xr =X NB(x,R). Ilockonbky OupyHKIMS GT(x)F (1) HEeTIpepBbIBHA 110 U, HA KOMITAKT-

HOM MHOXECTBE X p OHa JOCTUTAET CBOETO HAMMEHBIIETO 3HAYEHUS, CIIEI0BATEIBHO,
CYIIECTBYET — 0 <M p < + 00 TAaKOe, YTO

<G(x),F(u) —F(x)> 2up VueXyp.
ITpu aTom, Tak kKak x€ X p, To U <0. Beibepem npousBonsHO TOUKy yeX \ Xp .

Ionoxum A =

T T €(0,1]. Touka Buma v = Ay + (1 — 1) X IpUHAISKUT MHOXKECTBY Xp .
x—y

[To mpeanonoXKeHno TeopeMbl ONPYHKITHS GT(x)F () BBIIyKJIA TIO Y, CIIEIOBATEIBHO,
HUMEEeT MECTO OLCHKa

Ur S<G(x),F(v)—F(x)> < /I<G(x),F(y)—F(x)>.
Orcrona (G(x),F(x)—F(y)> < - ﬂTRHx_ -

Hcnonp3ys cHIbHYIO F-MOHOTOHHOCTH O0TOOpaxkeHuss G' ¢ KOHCTaHTOU T > 0, moiy-
yaeMm

(G(»), F(x)=F () < (G(x), F(x)=F(y)~|[x=y||* <

U 2 #
<= E = yll= 7l =—||x—y||[1§ +r|x—y||j<0,

ecma ||x— y||> —/;—R. Takum 00pa3oM, MOXHO IOCTPOHTH HEIMYCTOC KOMITAKTHOE
T

MHOXeCTBO X o =X NB(x,R), rne R >max{R, —'L;R}, BHE KOTOpPOI'O HH OJHA TOY-
T
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Ka He MoXeT ObITh pemenueM VLI(G,F, X). Orcioma, Tak Kak Jro0as BBITyKIas
(DYHKIMST OJJTHOBPEMEHHO SIBJISIETCS M KBa3WBBIMYKJIOW M (-IHaroHaIbHO BBITYKJIOH, TO
10 TeopeMe 3 BapHalMOHHO-1I0JI00HOE HEPaBEHCTBO MMeeT pemieHue. [1ocKobKy Jro-
0oe CHIbHO F-MOHOTOHHOE OTOOpa)KEHHE SIBJISICTCS U CTPOTrO F-MOHOTOHHBIM, 3TO pe-
MICHHUC CIAUHCTBCHHO.

Teopema nokazaHa.

VYuautsBas cneuuduky VLI (G, F, X ), MOXKHO IOIY49NTh U APYTHE YCIOBHS CYIIECT-
BOBAaHUS M €IMHCTBEHHOCTH pemeHns. Kak mokaspIBaeT Clexylomuil pe3ysbTaT, CBO-
CTBO BBIMTYKJIOCTH (DYHKIIUH G’ (x)F(-)B Teopeme 5 MOXKHO OCJIaOUTb, €CITU TPEJIIOIIO-

JKHUTh, 4TO F — JMNIINIEBO OTOOpaXKeHHeE.
Teopema 6. ITycts VLI(G, F, X ) Ha MHOX)XecTBe X JTHOO yJOBJIETBOPSET YCIOBUIO

(-mmaroHanbHOM BBIMYKIIOCTH, JIMOO Ui JI000r0 (UKCHPOBAaHHOTO X €X (GYHKIHS
ledd (x)F (- ) saBustercst kBa3uBbIMyKJIoH. Eciin Ha MHOKecTBe X oTOOpaxkeHue F yloOBIET-

BOpsieT ycnoBuio Jlummuna u otodpaxkenue G sBIAETCS CHIBHO F-MOHOTOHHBIM, TO Ba-
PHAMOHHO-TTOI0O0HOE HEpaBeHCTBO (1) MMeEeT EOMHCTBEHHOE pPEIICHHE.

Joka3zareiabcTBo. Ecian MHOKECTBO X OrpaHUYEHO, TO B CHIIy PE3YJIBTATOB, IOJY-
4yeHHBIX BbIlIe, VLI(G, F, X ) nuMeeT eIUHCTBEHHOE pEIICHUE.

[Tycts X nHeorpannmueHo. Kak u mpu J10Ka3aTenbCTBE MPEbIAYIIEH TeOpeMBbl, BbIOE-
peM MpOU3BONBHO TOUKY X€X, MocTpouM Imap B(x,R) U ompeaeauM MHOXKECTBO
Xr =XnNB(x,R). Ilycts up <o Takoe, uro ||G(u)||<up Mg mobdoro ueXp.

Bri6epem nponsBonbHO Touky y € X \ X g . B cuity npenmonosxkeHuii Teopemsl moiry-
YaeM CIEAYIONIYI0 OICHKY:

(G(y), F(x)=F(»)) £ (G(x), F(x) = F(y)) - |]x-y||* <
<L|G@)|| |1x = |~ 7llx = ¥* <—[lx— || |x = yl|~Lug ) <0

L
npu ||x — y||>ﬂ, rne L>0 — xoncranTta Jlummmma ans otoOpaxkenus F, 7>0 —
T
KOHCTaHTa CHJIBHOW F-MOHOTOHHOCTH IUisi oToOpaxkeHus G.

Taknm 06pasoM, CYLIECTBYET HEIyCTOE KOMIIAKTHOE MHOXKECTBO X i =X NB(x,R),
— L
rae R >max R,ﬂ , BHE KOTOPOTO HHM OJHA TOYKAa HE MOXKET OBITh pPEIICHHUEM
T

VLI(G, F, X ). CnenoBarensHo, o Teopeme 3 (ecnu VLI(G,V, X ) ynonerBopsier (-nua-
TOHAIBHOW BBITYKJIOCTH) WIIM IO yTBEpKAeHMIO 1 (ecmn G’ (x) F (- ) KBa3UBBITyKJIa) Cy-

IIECTBYET pELIeHHEe BapHalMoHHO-Too0HoT0 HepaBeHcTBa (1). Ilockombky G CHIIBHO
F-MOHOTOHHO, 1O Teopeme 4 3TO pelIeHHE EIUHCTBEHHO.
Teopema nokasaHa.

3AK/IIOYEHUE

[omy4ennsle pe3ysbTaThl IMO3BOJIIIOT Pa3BUTH OOLIYI0 TEOPHIO BApUALMOHHBIX Hepa-
BEHCTB C TOYKHM 3PEHHSI YCIIOBHMH CYyIIECTBOBAHHS M EIMHCTBEHHOCTH HMX PELICHUSL
IapantoM paspermuMocT OHOW n3 (HopM 00OOIICHHS BapHAIOHHBIX HEPABCHCTB,
TaK Ha3bIBAEMBIX BapHAIMOHHO-TIOO0HBIX HEPABEHCTB, BBICTYIIAIOT CBOWCTBA 0DOOIICHHOI
BBIITYKJIOCTH OTOOPayKEHHI M OrPaHUYEHHOCTD JOITYCTHMOTO MHOXKECTBA WIIH JAOTIOIHHUTEIb-
HBIC TPEIIIONIOKEHUS 0 ero cTpykType. CyIecTBOBaHHE PEIICHHUH Yy BapHAIMOHHO-TIOH00-
HBIX HEPaBEHCTB JIOKA3aHO MPH JBYX (opMax 00OOIIEHHON BBITYKIOCTH — KBa3HBBITYK-
Jocti U 0-IMaroHaJ bHOW BBIMYKJIOCTH. EMHCTBEHHOCTH pelIeHHs 00ecreunBaeTcsl CBOM-
CTBOM CTpOl"OI\/II F -IICCBJIOMOHOTOHHOCTH. Vcnosusimu CymIE€CTBOBaHUA U €IUHCTBEHHOCTH
PEUICHUSA ABJIAIOTCA CUJIbHAA F-MOHOTOHHOCTH OTO6pa)KeHI/II\/’I, a TaKKke Judo YCJIOBHS BBI-
MYKJIOCTH, JTHOO YCITOBHS 0OOOIIEHHOH BBITYKIOCTH (KBA3UBBIMYKJIOCTH WK (-IHaroHaib-
HOM BBIIYKJIOCTH) JOMOJHHUTENBHO C TPEIIOI0KEHHEM JIMIIIMIIEBOCTH OTOOPaKEHMUH.
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H.B. IIIAMPAI1
YCJIOBUA PA3ZPEIIUMOCTHU JULA BAPUALIMOHHO-TTOOBHBIX
HEPABEHCTB

[IpemoskeHbl YCIOBHS Pa3pelIMMOCTH BAPHAIMOHHO-TIO00HBIX HEPABEHCTB KaK Ha
OTpaHUYCHHbBIX, TAK ¥ HA HEOTPAHUYCHHBIX JIOMYCTHMBIX MHOXECTBAX B ITPEANOI0KECHUH
0000mmeHHoN (KBa3u- U 0-THMaroHANTBHON) BEIMYKIOCTH BXOMSIINX B 3a/a4y OTOOpake-
Huil. [IpeamoxKeHbl YCIOBHs CYNISCTBOBAHMS U CIUHCTBEHHOCTH PEUICHUS, IPeIIoara-
one 000OMICHHYI0 BBIMYKIOCTh, CHIIBHYK F-MOHOTOHHOCTh M JIMITIIUIICBOCTH
0TOOpaKeHHH, BXOASAIIMX B BAPUALMOHHO-I0/JOOHOE HepaBeHCTBO. bubmmorp.: 11 Hazs.

Abstract

VK 519.853.3

YMoBH pO3B'SI3HOCTI JuIs BapianiiiHo-noniOHux HepiBHoctedt / Illampaii H.b.

3arporoHOBaHO YMOBH PO3B'SI3HOCTI BapialifHO-1IOJIOHMX HEpIBHOCTEH SK Ha 00-
MEKEHHX, TaK 1 HA HEOOMEKEHHX JOIMYCTUMHUX MHOKMHAX y TPUITYIICHH] y3arajibHEeHOi
(kBazi- Ta 0-giaroHAILHOT) OMYKJIOCTI BiIOOpakeHb, IO MICTATHCS Y 3a/1a4i. 3arporoHo-
BaHO YMOBH iCHYBaHHSA 1 €TMHOCTI PO3B'A3KY, IO MPHITYCKAIOTh y3arajlbHEHY OITyKIICTh,
CUINBbHY F-MOHOTOHHICTH 1 JHIIIUIEBICTH Big0oOpakeHb, IO BXOIITH Y
BapianiiiHo-noniOHy HepiBHicTh. bibmiorp.: 11 Ha3s.

UDC 519.853.3

/ Shamray N.B.

The solvability conditions for the variation-like inequalities on a bounded as well as
on an unbounded feasible sets with generalized (quasi and F-diagonal) convexity are
presented. An uniqueness of solution under strict F-pseudomonotonicity is shown. A
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solvability and uniqueness of solution under generalized convexity, strong
F-monotonicity and the Lipschitz properties of variational-like inequalities mappings is
established. Refs: 11 titles.

[Tampait Hatasnbst bopucoBna Shamray Natalia kanaunat GpU3NKO-MaTeMaTHICCKUX
Hayk 690041, r. BnaguBoctok, yi. Paguo, 5 ten.: (4232)31-04-04 daxc: (4232)31-04-39

e-mail: shamray@dvo.ru

Key words: variational-like inequalities, solvability conditions, 0-diagonal
convexity, F-monotonicity.
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