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Jlekcukorpadpnuecknii J1BOIICTBEHHBIIA C. - M.
JlemMma. [lycte B — 6asucrHas maTpuua, T(B) -
peLleHne CUCTEMbl YPaBHEHWNA
BCBB — b, LN — O,
a Y(B), coOTBETCTBEHHO, CUCTEMBI YpaBHEHWI]
yB = c.

Torna
(c,z(B)) = (b,y(B)).

0.



Jlekcukorpadpnuecknii J1BOIICTBEHHBIIA C. - M.

[lycte B — pBolicTBeHHO AonycTuMeblii basuc, S', =
{r(1),...,7(1)}, I = n — m, — mHOXecTBO
HOMEPOB HEDA3UCHbBIX NEPEMEHHBLIX, @ S — ba3nCHbIX
nepeMerHbIx. [lepenniuem COOTHOLWEHNS :

zi = zio+ »  zij(—x;), i € SU{0}. (1)
JjeS’



Jlekcukorpadpnuecknii J1BOIICTBEHHBIIA C. - M.

[obasnm k cucteme ypasHennii (1) ToxaecTBeHHbIe
COOTHOLLEHUS &; = &; AN HeDABUCHBIX NEPEMEHHbIX

z; = (=1)(—z;),i € S . (2)

CuMnnekc-Tabnnuya bygeTr cocToAaTb U3 KO MULneH-
TOB NMpaBblx YacTell cooTHoweHwnii (1), (2).



Jlekcukorpadpmniecknii JJBOMICTBEHHBIIL C. - M.

l —xmy1 .. —n
L( <00 <01 « oo 201
L; | 230 <31 z
Tn 0 0 —1

,33 = (zoj,zlj,...,znj)T,j =0,1,...,1.
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Jlekcukorpadpnyecknii TBOIICTBEHHBIIA C. - M.

Torga cuctema (1), (2) skBUBaneHTHa BEKTOPHOMY
YPaBHEHMIO:

(3309 LLgeeey w’n)—r = Bo + Z /8](_33])
ges’
(3)

Echm zpg # 0, r € §, s > 1, To BO3MOXHO
5/eMeHTapHoe npeobpasoBaHue basunca

Tr — Tr(s)
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Jlekcukorpadpmniecknii JJBOMICTBEHHBIIL C. - M.

BbIPA3UM NEPEMEHHYIO Ly (g) U3 T'-TO YPaBHEHNS CU-
cTembl (1)

Lr(s) = (ZTO + Z Z’rj( C137'(])) — Tr)
J7$

1 3aMeHuM ee B npaBoii Yactu (3):

(3309 LTgeeos mn)—l_ — (/60 — @/38)‘|’

+ 30085 = 9B (—erg) + (- 1)(—:m.
i#s s
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Jlekcukorpadpnuecknii J1BOIICTBEHHBIIA C. - M.

VITak snemeHTapHoe npeobpasosaHmne baswuca:

Tr — Tr(s)

NMPUBOAUT K C.-T. CO CTONDbLAMN:

/ Zrj :
/33 — Bj__ﬂ& J 7 S,

2rs

g, = (=)B..

Zrs

(4)



Jlekcukorpadpnuecknii J1BOIICTBEHHBIIA C. - M.

Nycte B/, 81 € R™T1 Bekrop B3’ nekcuko-
rpacbuueckn bonble sektopa B, B = B, ecan
/8, . ,3” >_ O

CuMnnekc-Tabavuy byaem HasbiBaTb HOPMAAD-
HOU, ecnn Kaxpaplii ee cTonbey B, 7 = 1,...,1
NEeKCUKOrpauyeckn bosblie Hyns.



Jlekcukorpadpnuecknii J1BOIICTBEHHBIIA C. - M.

0) HauaTb ¢ HOpMasibHOW CUMMAeKC—TabanLbl.

1) Ecnan cumnnekc—tabauua npsiMo gonyctuma, T.e.
zij0 > 0, ¢ = 1,n, To KOHEL, (nony4exo onTtu-
MasibHOE pelleHne)

2) Wnaue, BbibpaTh Bedyllyto CTPOKY T & Zpg <
0, »r > 1.
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Jlekcukorpadpnuecknii J1BOIICTBEHHBIIA C. - M.

3) Ecv {j | 205 <0, j = 1} # 0, 70 BHibpPaTL
BeAyLLUNI CcToNbeL, 8 MO NpaBusy:

: 1 .
|er|ﬁ8 = lex min{ Wﬁj | Zp; < 0,7 2 1},
TJ

nHave KOHEL (3agaya Hepaspewinma).

4) MpeobpazoBaTb CUMMIEKC—TabANLY, MOJOKNTE

7(8) := r v nepeiitn Ha war 1.
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Jlekcukorpadpnuecknii J1BOIICTBEHHBIIA C. - M.

1. Mpeobpazosarue (4) cumnnekc-Tabautsl Ha Wwa-
re 4 coxpaHsieT ee HOPMaJIbHOCTb.

:2. _T-.P(. 2574() <:: (), Zrs <:: () N /E;é; >" (), TO
Zr0
Bo — —~Bs < Bo-

Zrs
ITak ba3uckl He MOTFYT MOBTOPATCA, CNef0BATENBHO,
METO/L KOHEYEH.
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LlesounciienHoe JIMHETHOE IIPpOrpaMMUPOBAa-

aue (IIJIIT)

3agaqa UWJIM (IP):

CIr — INax

Ax =0
x>0
x; —uenoce, 3 =1,...,n.

JI-peaarcayus 3agaun (IP) — sagava JIMM.
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LJII1 — meToabl oTceyenust

[TycTb 20 — onTumansHoe peweHue JIl1-penakcaunu

sagaqn (IP). Ecwm 29 € Z™, 10 ¥ - ontumanshoe
pewenune 3agaqn (IP).

Haue nobasuts k JIT-penakcayumn Hosoe orpaHu-
yeHue (omcevenue):

—z0 3TOMY OTpPaHNYeHUIO He yaoBneTBopseT (oTCe-

KaeTcs );
-14-



LJII1 — meToabl oTceyenust

— BCe gonycTumsble peleruns 3agayqm LI ocTa-
FOTCSt ONYCTUMbBIMU pelleHnsiMu HoBoid 3aaadqn JIIT.

Pewaem Hosyto 3agavy JIl1 v noeTopsiem yka-
3aHHble Wary Ao nonydenus petuennst 3agadum L1,
b0 ObHApYXKEHUS €€ HEPA3PELLIVMOCTW.
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LIJIII — meToabl oTcedyeHust

| h | — Haubonbuiee uenoe, He npesocxoasiiee h.

[lycTb dyHKUMS Zg — Zj 2T j NPUHNMAET Lie-
Nible 3Ha4YeHns Ha MHoXecTBe () 7 p. PaccmoTpum ypas-

z =z — szmj. (5)
J

[ns x € Qrp vmeem
2+ ) _lzjlej < 20
J

-16-
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LJII1 — meToabl oTceyenust
B CUNY UENOYNCNEHHOCTU Z 1N Tj NMEEM

2+ 3Lzl < Lzl
J

N3 (5) nonyuum
20— ) zjxi+ > _|zjlw; < =0l
J J

[Tpeocbpasyem
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LJI11 — meToabl oTceuenmst

> (Lz] — z)zj < |=0] — 20
J
> (—{z}Hz; < —{z0}
J
Ecan k 3apave (IP) pobasnTs orpaHmuerns:
u=—{z0} - ) _(—{zDz;,
J

u > 0,

TO NOJAYHUM SKBUBAJIEHTHYHKO 3ada4dy
18-



Ilepsrlii ajgroputm I'omopn

Onucanue 1nieporo ajroputma I'omopn
0) HauaTb ¢ HopMasbHOl cuMnnekc-TabnuLbl

0.

1) Ecan cumnnekc-tabanua npsiMo gonyctuma u Bce

(aBolicTBEHHO AONyCcTUMOIR). [TonoxuTs v :

3neMeHThl 250, ¢ = 1,..., 7, uensle, T0 KO-
HEL| (nonyuero onTumansHoe peuleqne 3agaqn.

2) Ecnu cumnnekc-tabanua npsimo gonyctrma, To Bbli-
OpaTb MUHUMaNLHOE P > 1, Takoe, 4TO Zp0 — Heue-

noe,
-10-



Ilepsrlii ajgroputm I'omopn

MONOXKUNTL V <

v+ 1
CTpoKy C HOMEPOM P Ha30BeEM NPOU3E0IAULET.
JTOli CTPOKE COOTBETCTBYET ypaBHEHUE

l
Lp = #p0 — Z “piTr(5)
j=1

MO KOTOPOMY CTPOWTCS AOMONHUTENBHOE Orpa-
HYeHNe (poNb 2 UrpaeT ETp, PoNib 2 UrPaeT ZpQ, a

PONb 2 COOTBETCTBEHHO Zpj):
-20-



IlepBouIiii aaropuntMm I'omopu

[
Tntv = —fpo — > (—Fpj)or(j) = 0,
j=1

rae fpj — BpobHas wacTe wucna zp;

(2pj = LZPJJ + fpj» 0 < fpj < 1)

K cumnnexc-tabauue gobasnsierca (n + 1)
cTpoka (oTcedenue [oMopwn), COOTBETCTBYIOLAA [0-
NOJHNUTENbHOMY OrpaHunyeHnto ( ¢ basncHoli nepemen-

HOM wn+y> .



Ilepsrlii ajgroputm I'omopn

3) BeibpaTs Begyuiyto ctpoky 7 ¢ zpg < 0, 7 > 1.

4) Ecm {g | zp; <0, 3 > 1} # 0, 10 BEIbpaTH
BeYLLNIA cToNbel, S :

. 1 .
Bs = lexmin{ ——0; | z; <0, 5 > 1},
EN |er|
nnave KOHEL (Texkyuwias 3agaqa JIM1,
a CNejioBaTeNbHO, U UcxogHas 3agada LUJITT,

Hepa3pelnmMa BBUAY HECOBMECTHOCTW ee orpa-

HUYEHW ).
_20.



Ilepsrlii ajgroputm I'omopn

5) MNpeobpazoBaTh cummnnekc-Tabanuy;

nonoxute 7(8) := n + v u otbpocnTs

(nn 4 1)-to cTpoKy, ecan TakoBast NMenacs,
nHave T(S) : =7,
nepeTn Ha war 1.

9L



Ilepsrlii ajgroputm I'omopn
0 _ T

JITT), cooTeeTcTBYyIOUEE TEKYLLEH C.-T. B MOMEHT BBE-
neHnst oTcedeHnsi [omopn, (ABASIETCH ONTUMANBHBIM
pewenuem JI-penakcaunu).

[Tyctb @

T.K. Zpo — Heuenoe, TO fpo > 0, cnegoBaTeNbHO,

wn—l—l/(mo) = —fpo < 0.
0

VTak x" oTcekaeTcs.
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Ilepsrlii ajgroputm I'omopn

[TycTb

l
Tntw = —Fpo — ) _(—Fpj)T.(j) = 0,
71=1
otcedenue fomopu (war 2). T.k. —fpo < 0, 10
Ty 41 — EANHCTBEHHAs OTpULATENbHAs ba3ncHas ne-
pemerHas. CnefoBaTenbHO, C.~T. ABOWCTBEHHO AOMY-

CTUMa, HO HE NpPAMO AONYCTNMa.

_05.



Ilepsrlii ajgroputm I'omopn

Tak, Ha ware 3 B KayecTse Begyllei byneT Bbi-
bpata . + 1 cTpoka (eqnHCTBEHHOCTD).

[lpu 3nemeHTapHOM npeobpasoBaHWM C.-T. nepe-
MEHHAsA Tyt CTAHET Heba3NCHOI.

Benyuias cTpoka npeBpallaeTcs B TOXKAECTBO

Tnt+v = (—1)(—Tn4v)

N Ha wWare 5 yaansieTcs u3 C.-T.

-26-



Koneunoctb nepBoro ajaropurMma l'omopu

1) MycTe n3BecTHa HekoTopas (YCNOBHAsH) HUXKHAS
rpaHnya M gna onTWManbHOrO 3Ha4YeHust LEeneBoli

MYHKLMN TQ.

2) MycTb pyHKUMS X UENOYNCAEHHA HA MHOXKECTBE
nonyctumbix pewwennii 3agauu LM, (Torga Hynesas
CTpoKa C.-T. MOXeT (1 byaeT) ncnonb3oBaThcs B Ka-
4eCTBe MPON3BOAsLLEN. )

o



Koneunoctb nepBoro ajaropurma l'omopu

Utepaunsi anropntma (warm ¢ 1 no 5) — LD-
NTEpaUUsi, eCN He BBOAUTCS OTCEYEHWE WaW UTepa-
umsi [omopu, ecnu BBOANTCS OTCEYEHUE.

JNEeMEHTbI 1 CTONDLBI CUMMNEKC-TAbANLBI, NOY-

Y4EHHOI nocne BbINONHEHUs nepBbix T nTepaunii, obo-
t 0

3HaUUM Z; 5 1 ,8; COOTBETCTBEHHO (zij — 3JIEMEHTbI

HavabHOV CUMMNEKC-TabnuLpl).

[lycTb npw peweHnn 3agadmn anroputMom [ omopu
BbIMOJIHSAETCS DeCKOHeYHast MOCAe0BaATENbHOCTL UTe-

payni
-28-



Koneunocts nepBoro ajaropurMa l'omopn

3 onucanna LD-meTopa nmeem
0 1 2 t+1
B3 = B > B > -+ = B = By =
(6)
VI3 koHeuHocTn LD-meToma cnepyet, 4To 4mncno

ntepaunii fomopu beckoreyro. llycte ty + 1, v =

1,2,...,— nopsagkoBbie HOMepa 3Tux ntepauyunii. 13
(6) nmeem

t+1
z00>z00>z00> >z00>z > e

(7)

_20.



Koneunoctb nepBoro ajaropurma l'omopu

PaCCMOTpI/IM NoANnoOCneNOoBaTE/IbHOCTb

t1 to t
2000 2005 - 2005 +-- (8)

COCTOSILLYIO N3 INEMEHTOB 2 TEX C.-T., KOTOPbIE AB-
NAKOTCS BXOAHBIMU ANst Tepaunii [ omopu.

[TycTb zf)’é — Helenoe. Torga Ha ntepauun £, +
1 HyneBast cTpoka DyaeT Npon3BoAsiLLE 1

t,
ol _ byt J00
00 — 200~ ®0s,.t,
fOs

-30-



Koneunoctb nepBoro ajaropurMma l'omopu

Tk ZOs > 0 (c.-T. 4BOWCTBEHHO AOMYCTUMA) U
ZOS > -fOs'
z00 < 200 — fob = Lzao) < Z0

Taknm obpaszom, kaxabii untepsan (z,z + 1),
rae zZ — Lesoe, COAepXUT He bonee 04HOrO HeLenoro
371eMeHTa nocnefosatensHoctu (8).

31-



Koneunoctb nepBoro ajaropurma l'omopu

OTctoga, MOHOTOHHOCTU W OFPAHUYEHHOCTU CHU3Y
5TO NOCNEA0BATENBHOCTI CAEAYET, YTO OHA CTabuaun-
3MPYeTC Ha HEKOTOPOM LIEIOM 3HayeHuu. loraa

1Ty Vt > Ty : Z(t)o = Z00-
Torga B cuny (6)(cTpororo nekcukorpadpumyeckoro
ybbIBaHWs Hynesoro cTonbua)

z18>zT0+12 >z10>zt+12... :

(9)

-32-



Koneunoctb nepBoro ajaropurMma l'omopu

1) OnTrmMansbHoe 3HaYeHNe Lenesoii dyHKLUKN T orpa-
HUYEHO.

2) OyHKUMS T UENOYNCNEHHA HA MHOXECTBE A0MY-
CTUMBbIX pelueHunii 3agadun LJITT.

3) Wrepauun 2-yx tunos: nnbo LD-utepaunst, nubo
ntepauust [omopu.

4) szb4/3§ — 3/IEMEHTBI 1 CTONbUbLI C.-T. 4Yepe3 t
nTepaunin

-33-



Koneunoctb nepBoro ajaropurma l'omopu

5) Jokasbigaem oT npoTusHoro. [lpegnonoxuny, 4To
npu pelleHnn 3aJaqy anropuTmMom [ oMopu BbINOMHS-
eTCsl beckoHedHast NOCNef0BaTENLHOCTL UTEPaLA.

6) Torma nmeem

0 1 2 41
Bo ™ By = By ~ >,30>,3+ ..
(6)
7) Yucno utepaumii [lomopn beckoreuro. Mycts t,, +
1, v =1,2,...,— nopsakoBble HOMepa 3TUX NTe-

paynm.

34



Koneunoctb nepBoro ajaropurMma l'omopu

8) Hokazanu, uto
4Ty Vt > Ty : 280 = Zoo (uenoe).

9) Torpa B cuny (30)(cTpororo nekcmkorpanyeckoro
ybbiBaHUs Hynegoro ctonbua)

To Tph+1 t t+1
2102210 >"'2Z102210 >....

N (9)
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Koneunoctb nepBoro ajaropurMma l'omopu

ty
[lo ycnosuto z{(y — Heuenoe. Torga Ha uTepauun
ty + 1 nepeast cTpoka byaeT nponssogsLeli n

b+l _t ¢ f
210 210 — *1s .t (10)

f
rﬂ,eO<ff'6<l|/|O<ff'§<1
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Koneunoctb nepBoro ajaropurMma l'omopu

I_IyCszl’/ < 0. Tk ,Bt’/>0 Toz . > 0 Us

YCNOBWIA

to+l _ by t,,f
<00 200 — *0s .1,
f
0 < ft” < 1 0 < ft” < 1 Cﬂeﬂ,yeT 4TO

zf)’(’)_l_l < zéo [IpoTuBOpeymne T.K. zo’()_l_l = ZOO
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Koneunoctb nepBoro ajaropurMma l'omopu

Taknm o6pa30|v| 13 (10), yunToiBasi HepaBeHCTBa
ty
le > 0wu 2z /f1'§ > 1, cnepyet

+1 E
21'6 <Z 10:LZ 0] < 219

t
Cﬂe,ﬂ,OBaTeﬂbHO, I.le(/)J < 21’6 < |zqp] + 1.
JTO 03HaAuaeT, 4TO Kaxablli nHTepean (z,z + 1),
rae z — Uesoe, COAepXXUT He bosee 04HOrO Heuenoro
371emMeHTa U3 nocnegosatensHocty (9).
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Koneunoctb nepBoro ajaropurMma l'omopu

T k. c.-T. c Homepamu ty, NPSIMO AONYCTUMBI, TO zi’() >
0. VTak nocnegosatensHocTs ¢ Homepamu ty, Mo-
HOTOHHO YDbIBatOWAsh N OFpaHMYeHHa CHU3Y, T.e. OHa
CTabuNusMpyeTcs Ha HEKOTOPOM LieSIOM HEOTPULLATE b-
HOM 3HaYeHun (NPSIMO AOMYCTUMOCTL). Toraa

14717 > Ty Vt > 17 : Z’iozzlo.
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Koneunoctb nepBoro ajaropurma l'omopu

AHaNornyHble YTBEPXKAEHUS MOXHO MPOBECTU U
N5t OCTaBLUNXCA KOMMOHEHT BMAOTH A0 71-Oi.
CnegoBaTenbHO, CyLIecTBYyeT Takoit Homep T,
yto ana Bcex t > Ty v ana Bcex 1 = 1, n

t — —
Z;0 = Zi0s TAE 240 € ZT.

[TogobHoe yTBEPXKAEHNE MPOTUBOPEHNT NPELNOSIO-
MKEHWNIO O DECKOHEYHOCTW 4Yucna utepauuii. lem ca-
MbIM JlOKa3aHa KOHEYHOCTb MepBoro anaroputma [o-

MOPW.
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