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Pemennem cucrembl ypasHenuit (1) mpu safaHHOM JIOIyCTUMOM ympapneHnu u(t), t € Z Ha3oBeM M06YI0
bynxipmo x(t), t € Z , koTopas ygosnersopsiet ycnosuio x = (x(0), x(1), ...) € L(R") n cucteme ypasnenwmii (1) mpn
BCex te Z .

Tpebyercs onpemennTh fomycTumoe yrpasnenue u’(t), t € Z , Tax, 4ro6nl pemennus x'(t), t € Z cUCTeMbl ypaB-
HeHmit (1), COOTBETCTBYyIOIIee STOMY YIIPABJIEHNIO, JOCTAB/ISIO MUHUMYM KBaAPATUIHOMY QYHKI[MOHAITY:

Jw) = Z [(G®)x(@®), x(®) + (ROU®), u(t))] - min,. (2)

tezy

3pecn G(1), t € Z, — 3a/iaHHbIe HEOTPUIIATENBHO OTIpefienieHHble (1Xn)-MaTpuibl, 1 R(f), t € Z — MONOXUTEND-
HO OIpefie/ieHHbIe (1MXM)-MaTpPULBL.

H}IH KBaHpaTI/I‘IHI)IX 3aga4 OIITMMM3AL I B JIMHETHBIX IU/ICerTHbIX cucreMax praBTIeHI/IH, onpenenel-mblx Ha
1Ie7I0YMC/IEHHON PelIeTKe Z , 0Ka3anoch yIOOHBIM X OTlepaTOpPHOE MPeJICTaB/IeHNe B TUIb0ePTOBBIX IPOCTPaH-
CTBaxX IIOC/Iefl0BaTeIbHOCTEN. Takoil IT0AX0/ TO3BOIMII IIONTYYUTD [2] IOMTHOE pelleHNe TNHETHO-KBaIpaTIIHbIX
3aja4 ONTYMM3ALVM IJIS CTAlMOHApPHOTO CIyd4asd. B maHHON paboTe NpeAlpMHUMAETCS IONbITKA IPUMEHNUTD
TAHHBII IOAXOJ, /IS HECTALMOHAPHOTO CIy4dasi CUCTeMbl ypaBHeHumit (1).

OCHOBHBIe CTPYKTYpPHBIE XapaKTEePUCTUKY CUCTeMbI TMHEHbIX YpaBHeHUI Bonbreppa (Hanpumep, orpaHu-
YeHHOCTD PelleHNI], X YCTOIYUBOCTD, YIIPaB/LAEMOCTb, HAOMIOAaeMOCTD 1 JIp.) CYIeCTBEHHO 3aBUCAT OT IIOPOXK-
1aeMOTO 3TON CUCTEMOII HeCTalMOHapHoro oneparopa Bonbreppa ¥: [, (R™) — I, (R™):

W) () = X0 4Ot — ), t € Z,, 0 = (9(0),9(1),..) € L(R™). (3)

B pa6oTe u3y4eHbl HEKOTOPbIE CBOJICTBA JAHHOTO OIEpPaTopa u emy conpsukeHnoro ¥°: [ (R™) = [,(R™), no-
Ka3aHO CYIeCTBOBaHYE I e[IHCTBEHHOCTD OITMMA/IbHOTO pelleHus B 3afade (1)—(2).
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HMHeﬂHO-KBaHPaTMqHaH 3agava onTMMm3aninyu B MHOTOMEPHBIX
AVICKPETHDBIX CUCTEMAX YIIPAB/ICHU A

PaccmorpuM nuHElHYI0 CTallMOHAPHYI0 MHOTOMEPHYIO JUCKPETHYIO CUCTEMY C YIPABICHUEM BUA!

A x(k) = A, x(k) + Bu(k), i = 1,..., m, x(k°) = x°, k € I1(k’, kV). (1)

3pecn k = (k, k..., k ) € Z" — BexTop ¢ nenouncnenHbiMm koopaunatamu, x(k) = (x (k),..., x (k)) € R" — Bek-
TOp coCTOAHMA, X" € R" — 3ayjannblit Bektop, u(k) = (u,(k),..., u (k)) € R" — Bexrop ynpasnenus, A, i = 1., m —
3a/JaHHbIe HeBBIPOXK/IEHHbIE (1X1)-MaTpuIpL, B,, i = 1,..., m — (nxm)-MarpuIipl, A, — oIeparop cBura i-i Koop-

AVHATDbI Ha €ANHNITY, TO €CTh:
A x(K) = X(K poos k + 1, k),

rae T1(k°, kV) — mopmuoxecTBO M3 Z” (Z” — MHOXECTBO 1M-MePHbIX BeKTOPOB C HEOTPUIATETbHBIMIY 11€I04NC-
JIEHHBIMU KOOPIMHATAMM) BUJIA:
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Ik K"y ={k ez k* <k <k",i=1,...m}
rie k° w kN, k° # kN — 3apjanHbIe BeKTOpBI M3 Z” .
ByzeM npepmionarars, 4TO BBIIOIHAKOTCS YCIOBIUS OHON pasperunMocti [1].
AA=AA, ABu(k) + Bu(A k) = AB, + Bu(A k), (2)

TPV KOTOPBIX cucTeMa (1) mMMeeT eMHCTBEHHOE pelieHne mpu mobom saganHoM ynpasrennn u(k), k € I1(k,, k).
OTMeTuM, YTO IIpY HEBBIIOIHEHNUM YCIOBMIA IIOTTHOM pa3pemmMocTy (2) peleHns cucTeMsl (1) 3aBUCAT OT KOH-
KPETHOTO JUCKPETHOTO Iy TH, coefnHsomero Touku k° u kY. B ciy4ae BoInonHeHus ycnosuii (2) peleHne He 3a-
BUCHUT OT BBIOPAHHOTO MY T

Yupasneune u(k), k € II(k°, kV) 6ymem HasbIBaThb JOIYCTMMBIM, €C/I OHO YAOBAETBOPSET yCIOBUAM (2) U

u(k) e U, keIl(k k), (3)
rae U — 3aMKHyTOe OrpaHideHHOe MHOXecTBO 13 R

3ajjava ONTMMU3ALUI COCTONT B HAXOXKeHUM JorycTumoro yupasnenns u’(k), k € II(k°, k) takoro, 4To KBa-
IOpaTUYHbII KPUTEPUIL KadecTBa BUAA:

J(u) = x*(k")' Dx*(k"), (4)

ToCTUraeT CBOET0 MUHMMA/IbHOTO 3HA4YeHMA Ha PelIeHNAX CUCTeMbl yrpaseHus (1).

3mech x°(k), k € II(K°, kN) — pemurenne cucremsr (1), coorBercrBytomiee yupasrenuto u’(k), k € IT1(k°% kV). B nau-
HOIT paboTe, OIMpPasiCh Ha Pe3yabTaThl [2-3], MOMTyYeH psifi YCIOBMIL, XapaKTepPU3YIOINX CBOICTBA OIITHMAIbHO-
TO yIIpaBJIeHN.
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Lebanon’s Economic and Financial Crisis: Guidelines for
an Effective Recovery Plan

The Lebanese crisis is complex and manifold, it started with popular protests against some government decisions
but quickly turned into a banking, financial, economic, and exchange rate crisis. Controversy is growing about the
first step to resolving the crisis, some argue that political stability and restoring economic activities are essential for
banks to restore their intermediary role and to unify and reduce the volatility in the exchange rate market within
acceptable ranges. Others think that restructuring the financial system is vital to re-stimulate economic activities
and help BDL to implement a flexible exchange rate system that ensures stability.

An economic recovery plan and a comprehensive restructuring model for the Lebanese financial system are
required by the International Monetary Fund to sign an agreement with the Lebanese government to lend Lebanon
several billion US dollars over the term of the program. The importance of this agreement goes beyond the funds
that will be received from the IFM, it enables Lebanon to regain the trust needed to attract foreign investments and
receive some of the promised financial aid and investments that were agreed upon at the “CEDRE” Conference,
that was held in 2018 to support Lebanon. The main problems that should be addressed to get out quickly of the
crisis are:



