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Jluneiinoe niporpammvupoBanue (JIIT)

3apaqa sunelinoro nporpammuposatus (J11) B kaHoHWYeckoit dhopme:

w(x) = (c,£) — min (5)
Ax = b, (6)
x > 0, (7)

rae ¢ = (¢j),x = (x;) € R", A = (a;;) — (m X n) matpnua,
b= (b;) € R", m <n, rang(A) = m.

Ax = b= (a;,x) = b;,t = 1, m,

ACIZZbEiAJCEJ:b

j=1



JIIT: monsTue 6a3mcHOTrO AomycTuMoro perienus (6./71.p.).

Bazuc — ntoboii Habop Ag(1)s - - + s Ag(m) U3 T AUHElHO He3aBUCH-
MbIX CTONDLIOB MaTpuLbl CUCTEMbI OrpaHuYeHunii A,
Matpuua B = [As(1)s « - - y Ag(m)] Ha3bIBaETCS HasnCHOIL.

ObosHaveHus:

S={c(1),...,o0(m)},S ={1,...,n}\ S, A = [B,N],
rore N = [Aj]jES" x = (xp,TN), TB = (wa(l)a SR wa(m)) —
Gasuchbie, a TN = (&;),c g — HebasucHble nepemenHbie.

Exzg+ B 'Nzy =B (6)
Onpenenenne 3. Pemenue (xg, xn) = (B~ 'b,0) cucrembr
ypaBHenuii (6) HazoBeM 6A3UCHBIM (COOTBETCTBYIOIIUM OAa3UCy

B).



JIII: mongaTue 6.1.p.

Jlemma 3. BekTop & — 6a3ucHoe pemienue cucteMmsbl (6) Torma
1 TOJBKO TOT/ia, KOTJ[a MHOXKECTBO CTOJIOIOB C MHJIEKCAMU U3
mHOkecTBa S(x) = {j|z; # 0} — nuHeitno He3aBUCUMO.

Omnpenesienne 4. BazucubiM gonyctuMbiM perienuem (0.1.p.)
Ha3blBaeTCs tobON anemMeHT MHOXecTBa @, sBnsoumnlics 6asucHbIM pe-
LeHNeM cuCTeMbl ypaBHeHnii (6).

3amedanne 2. Pewenune cooTeeTcTBytowee basucy B — 6.4.p. <=
B~'b > 0.



JIII: mongaTue 6.1.p.

Onpenenenne 5. Bektop & € Q — kpaliHsasd TOYKa NN BEePHITHA
MHOXecTBa Q, €CIU He CyLLEeCTBYeT JONyCTUMbIX peluennii &1 # x? n3 Q
Takux, 4To £ = ax! + (1 —a)z? rre 0 < a < 1.

Teopema 3. BekTop * — 0.4.p. TOorJa m TOJbKO TOTrJa, KOrda &
— KpaliHds TOYKa MHOXKecTBa ().

JlokazaTesibcTBO. [lycTb & — KpaiiHsisi Todka, HO He 6.4.p. V3 nemmbl 3
—
dy #A#0: Ay = 0. ()



JIII: mousitue 6.1.p.

[pn 3ToM Moxxem cyuTath, 4To (; = 0 — y; = 0) —>
{ily; # 0} € {jl=; > 0}. €
Tk x € Q, 10 n3 (%) =
Vte R: z(t) =x + t y — pewenne (6),
Torga u3 (k%) —>
V manorot € R: z(t) € Q.

|

de > 0: w1=w+sy€Q,w2=w—€y€Q,

!

1 2 1, 1,
T Fx mw:Ew —|—§:I; == x —06.4p.



JIII: mongaTue 6.1.p.

[lyctb & — 6.4.p., HO
J0<a<l,Izt £2%2h,2°€Q :x = azx' + (1 — a)x>.
Mo ycnosuo Az = Az?(=b) —= A(x! — x?) =0, vo

A(z! — %) = 0 < {Aj|a:; # w?} — ANHENHO 3aBUCUMO =>
{Aj|a:n; + (1 — a)w? > 0} — nuHeiito 3aBucumo =>

{Aj|x; > 0} — nuneiiHo 3aBucumMo =>—><—,

T.e. ecnm X — 0.4.p., To & — KpaliHss Touka MHoxecTBa Q. I
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JIII: Kpurepuii pa3pemmmoctn

Teopema 4 (Kpurepuii paspemmmvoctn). 3ajgada JUHEHHOTO
nporpammupoBanus (5)-(7) pa3pernumMa TOrjia U TOJIbKO TOT/IA,
KOI'JIa MHOXKECTBO JIOIIYyCTUMBbIX PelIeHnil He IyCTO U IejieBasi
dyHKIUS orpaHnyeHa Ha HEM.

Jloka3aTeabcTBO. HeobxoanmocTts odeBuara. [ns gokasaTenbcTBa A4OCTATOY-
HOCTW MOKaXXeM, YTO

vz’ e Q3 6ap = : w@) < w(x).

[MycTb
T e Q" = {z € Qw(z) < w(z’)} #0
N UMEET MUHMMAJbHOE YUCIO HEHYNeBbIX KOMMOHEHT (supp(T)).

[okaxkem, 4yTo T — 6.4.p. Jonyctum npotnsHoe. —>
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JIIT: Kpurepuii pa3pemmmoctu

MHOXECTBO
{A,|x; > 0} nnneiino saBucumo —>

dy#0: Ay=0wn ecmz; =0, Toy; =0.

MNyctb w(y) < 0 (ecan Heobxogumo, To BO3bMeM —Y ). [lonoxum
x(t) = T + ty. Buinonnsercs cnepytollee cBOWCTBO

V manorot € R: x(t) € Q.
1) Mycte Vi :y; 2 0=Vt >0x(t) >20=>Vt>0x(t) € Q
oTctopa v HepaseHcTea w(x(t)) = w(x)+tw(y) > const(no ycnosuro)
yuutbigas, 4yto w(y) < 0 un t > 0 — npoussonbHO,

umeem: w(y) = 0 un, cnegosatensho, w(x(t)) = w(x) VL.



JIII: Kpurepuii pa3pemmmoctn

T.x. n3ycnoena y; > 0= x; > 0, 70
V' wmanoro no abcontotHolt Bennuune t < 0 : x(t) € Q.
Halinem Takoe t Hambonbliee no abcontoTHON BENNYMHE N3 YCNOBUS:
Vj(y; > 0 = T, + ty; > 0)
KOTOPOE 3KBUBAJIEHTHO YCIOBUIO:

‘v’g(yg > 0= T; > (—i)yj) e

— . Ly — . Ly
(—t) = min — <=t = — min —.

Nrak z(t) € Q v w(x(t)) = w(Z) < w(zx') = =(t) € Q°.

Monyuunnu npotueopedne. T.k. supp(x(t)) = supp(x) — 1.
_8-



JIII: Kpurepuit pa3zpenimmocTu

2). Mycts 35 : y; < 0. Torpa
V pgocratouHo manbix t > 0 : x(t) € Q.
Haligem Hanbonbluee Takoe ¢ 3 ycnoeus:
Vj(y; < 0 = T; + ty; > 0)
KOTOPOE 3KBUBAJIEHTHO YCJIOBUIO:

Vi(y; < 0=T; > t(—y;)) <

ol

<— t = min

Nrak z(t) € Qutk. t > 0,d < 0, To w(x(t)) = w(Z) + dt <
< w(z®) = z(t) € Q°.
Monyuunn npotueopednve. T.k. supp(x(t)) = supp(x) — 1.
9.



JIII: Kpurepuii pa3pemmmoctn

T.k. no ycnosuto @ # &, TO MHOXKECTBO DA3UCHbBIX AOMYCTUMbIX PELLIEHI
3afla4n He NycTo. [.K. OHO KOHEYHO, TO

Jax* —6.4p: w(x*) <w(x) Vo.gp .
N3 panee pokasanHoro cnegyet, 4to &* — ontumarnbhoe pewetne. l

CrnencrBue 3. Eciim MHOXKeCTBO JIOMYCTHUMbBIX PeIleHnil 3aJa4uun
JIIT He mycTo, TO cyIllecTBYIOT Oa3MCHBIE AOIIYCTHMbIE pellie-
HUSI.

Cnepyer 3 pokasaTenscrea Teopembl 4 (B3a1s w(x) = 0).

CrnencrBue 4. Ecan 3agada JIII pa3penmma, To cyIiiecTByeT OII-
THMaJIbHOe 0a31CHOe pellleHue.
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Cumruiekc-tadbuna (c.-T.)

X — fonycTuMoe pellerne 3agaqn (5—7) co 3HaveHnem
Lenesoit yHkunn (¢, ) = w < napa (w, x) —
PELIEHNE CUCTEMbI YPaBHEHUI] (5,), (6,), (7) nan
CUCTEMBI

—w ~+ (e — CBB_lN)CBN = —CBB_lb,
(5)
Exp+ B Nzy =B, (6)

x >0
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Cumriuiekc-tadbsuna (c.-T.)

144

—w+ Y zjTj = 200, (5)

jeSs’
, "
Lo () + Z ZijTj = Zi0, t = 1, m, (6)
jeSs’
rae
z00 = —cgB~'b = —w(@),

20§ = Cj — CBB_lAj, 17 =1,...,n,
(Z109°°°7zm0)—r — B_lba
(zlj,...,zmj)T — B_lAj, ] — 1,...,n.
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Cumruiekc-tadbuna (c.-T.)

Lo (1)
Lo (i)

To(m)

1 o T
200 | 201 204 20n
210 | 211 Z1j Z1n
Zi0 | Zi1 Zij Zin
2m0 | #ml Zmj Zmn
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Cumruiekc-tadbautia (c.-T.)

w]_ e o o wz e o o wm va_|_1 wn
_w ZOO O o o o O o o o O Z0m+1 ZOn
w]_ Z10 ]. o o o O e o o O z1m+1 z1n
T; | 20| 0 .. 1 oo 0 2Zimaa o
mm Zmo 0 e o o O o o o 1 me_|_1 Zmn
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Cumruiekc-tadbuna (c.-T.)

Omnpenenenne 6. Cumniekc—Tabanua npsiMo 4ONyCTy-
Ma, ecin zjg > 0, 2=1,...,m.

basuc B, COOTBETCTBYIOLMIA €N, TakKXKe Ha3bl-
BAETCA MPSIMO AONYCTUMBIM.
Omnpeaenenne 7. Cumnaekc—Tabanua BOACTBEHHO
ponyctuma, ecim 295 2 0, 3 =1,...,n.

baznc B, COOTBETCTBYHOLLMIA 3TOW Tabnanue, Tak-
)Ke Ha3blBAETCS [BONCTBEHHO LOMYCTUMbBIM.
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DJjieMeHTapHoe IIpeobpa3oBaHue 0.71.p.

x(t),t > 0:
Lo (i) (t) = Ty (3) — Zists
xrs(t) =t,
2i(t) = 0,5 € S'\s
t = To(r) 20 min 20

Zrs Zrs z2is>0, 121 2,

-16-
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Cumruiekc-tadbuna (c.-T.)

/! / / / s NN
HOBOM CMMﬂﬂeKC_Ta6ﬂMHb“
( Z3
’r is .
o = ai—z—ar, 1 £ T,
rs
1 1 (11)
o, = —Qy.
\ ZZqﬂé;

-9 CTPOKa, S-11 CTONDEL, N SNEMEHT Zpg HA3BLIBAKOTCS
BEAYLLUMMU.
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Cumruiekc-tadbuna (c.-T.)

CooTHoueHnst (11) sKBUBANEHTHBI CEQYOLINM

4 28 s
r N 1s°rgy .
2= mj— L i,
4 _ Zrs
’ “rj
Z’I“j = —
\ 2rs

3aMedanne 3. JJjieMeHTapHbIe Hpeobpa3o-
BaHUS COXPaAHSIIOT IPAMO JOIIYCTUMOCTH C.-T.
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CuMILIEKC-MEeTO/T

0) MocTponTs cumMnaekc—Tabuniy, COOTBETCTBYHO-
LIyt 3aZaHHOMY Da3UCHOMY AOMYCTUMOMY PELLEHUIO
(Tabnuua, ectecTBeHHO, ByAET NPSIMO AOMYCTUMOIA, T.€.
zi0 = 0,2 = L—m)

1) Ecan cumnnekc—Tabanua ABolcTBEHHO AONYCTUMA,
Te 295 =0, 3 = 1, n, To KOHEL (nonyueno on-
TUMaNbHOE pelleHune)

2) WHayve, BblbpaTh Begywmii ctonbey 8 : Zos <
0, s> 1
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CuMILIEKC-MEeTO/T

3) Ecm {i | z;6 > 0, 2 > 1} # 0, 1o BLIbpaTH
BEZYLLYIO CTPOKY 7° MO MpaBuy:
=0 = min{ = | 25 >0, i > 1}
Zrs Z27:
nHave KOHEL (3agava Hepaspelwnma n3-3a Heorpa-
HUYEHHOCTW LieNeBOi PyHKUMN).
4) MpeobpazoBaTb CUMMIEKC—TabANLY, NOJOKNTE
o(r) := s v nepeiitn Ha war 1.
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Jlekcukorpadpuieckuii c. - M.

Nycts o/, arr € R™H1

BekTop o nexcnkorpaduyeckn bonblue sektopa o'’
(=" o —a” =0

Cumnnekc-Tabanua HOpMaabHa, ECAN KaXKas ee CTPo-

Ka g, © = 1,...,MM nekcukorpagpuyecky bonslie
HYISA.
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Jlekcukorpadpuieckuii c. - M.

0) HauaTb ¢ HOpMasibHOW CUMMAeKC—TabanLbl.

3)Ecmm {i | z;6 < 0, 2 > 1} # O, 10 BbIbpaTH
BeyLLYIO CTPOKY T MO Npasuy:

1
—ay = lexmin{ —a; | z;5 >0, 1> 1},
2rs <38

nHave KOHEL (3agaya Hepaspewinma).

-



CoxpaHeHne HOpMaabHOCTW C.-T. Ha ware 4:
1_ar>0,zrs>oz>zimar>o
_
2.ziS<O:>ai—z—zai>-ai>O

Eg. ,2:715; ::> () :::>’ ‘Z:iés [

"l:"(:lﬁi — ";L"'(:lf7°] > 0.

Zis Zrs
jTGKCKOFpadDquCKOe BO3paCTaH6HVEEO-M CTPOKW.
,2:()é; ‘<:: (), ,2:7°é; :::’ () 4 (:]fqﬂ >>" (), TO

Z0s
o) — —O0p > Q.
<rs

VITak basncbl He MOTyT MOBTOPSITCS, CeN0BATENbHO,
METOJ KOHEYEH.
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