3.1.MpeaBaputenbHble cBeAeHUS

M3 npeablgywero pasgena Mol
3HaeM, YTo MHOXecCTBO pelueHun 3J1I1
npegcraensieT  cobom  BbINyknoe
MHOrorpaHHoe  MHoxectBo.  OHo
MOXeT ObiTb MNU OrpaHMYEHHbIM (B
3TOM Cfyyae ero HasblBalT BbIMyK-
NbIM  MHOrorpaHHukom. [llpocTenumin
BbINYKIbI MHOFOrpaHHUK Ha3biBaeTCA
CUMNJIEKCOM )

BbIITIYKJIbIA

HEOIPAHUUEHHOE BbIIYKJIOE MHOI'OI'PAHHUK
MHOTOTPAHHOE MHOXECTBO

nnn HeorpaHn4eHHbIM.

[anee, n3 teopun NMHENHOro
nporpaMmMmpoBaHus N3BECTHbI
yTBEPXKOEHMS:

1. Ecnun 3J11 nmeeT onTMmManbHOE pelleHne, To OHO JOCTUraeTcs B BEPLUMNHE
MHOXECTBa pPeLLUEHNN.

2. Touka X , npeacTaBnsawoLlas BepPLIMHY MHOXECTBA pPeLleHUN 3111,
ABnsieTca 0as3nCHbIM pelleHnemM cuctemMbl orpaHndenun 3111, 3anncaHHon B
BMOE CUCTEMbI IMHEVHBIX YPAaBHEHUN.

Ons Toro, 4TtoObl MNOSACHUTbL CMbICIT MNOHATUA “GasucHoe pelueHue”,
paccmoTpum cnocob 3anucu 3J1M ¢ orpaHMyeHnsMmn-paBeHcTBamu. Bosbmem
npumep m3 pasgena 1, KacalwowWMACA MNaHMpPOBaHWA BbiNycka MPOAYKUMU
(3agada Ha max).

f(x,,x,)=4x, +5x, - max

[(Ax, +6x, <24

x, +2x, <12

Bxl +x, <8

x,20,x,20

CuctemMa orpaHuMyeHuid 30ecb 3anMcaHa B BWOE CUCTEMbl  JIMHEWNHbIX
HepaBeHCTB. [lpeBpaTMM Kaxgoe W3 HepaBeHCTB B YpaBHEHUE MyTeMm
BBEOEHWS B NEBYI0 YaCTb OOMNOMHUTENbHbLIX MEPEMEHHbIX, PaBHbIX pasHULE
MeXay NpaBoi 1 NeBOW YacTblo HEPaBEHCTBA.




Hanpuwmep.
1-e HepaBeHCTBO AONONHUTENbHAA nepemMeHHasa 1-e
ypaBHeHue

{4x, +6x,<24 x, =24—(4x, +6x,)  {4x +6x,+x, <24

2-e HepaBEeHCTBO AONofHUTENbHas nepemMeHHas 2-e
ypaBHeHue

{3x, +2x, <12  x, =12-(3x,+2x,)  {3x +2x, +x, <12
A A

3-e HepaBeHCTBO AONONHUTENbHAA nepemMeHHasa 3-e
ypaBHeHue
{x1+x238 x; =8—(x, +x,) {xl+x2+x5s8

A A

OxkoHuaTenbHo nony4vaem 311 ¢ NATbIO NEPEMEHHbIMMA

f =4x, +5x, - max
[AX, +6X, + X, =24
EBX1+2X2 +x, =12
HX1+ X2 +X5 :8

X, 20 (i01:5) (*)

“3annatnTtb” 3a oOrpaHuYeHus-paBeHCTBa MNPULLNIOCE YBENUYEHMEM 4ncha
HEN3BECTHbIX (Ha YMCNO BBEOEHHbIX AOMOSHUTENbHbIX NEePEMEHHbIX
X33 X4y X5). OTcyTCTBME [OOMNOMHUTENbLHBLIX MNEPEMEHHbIX B  LieNeBon

PYHKUMN O3Ha4aeT, YTO OHU BXOAAT Tyda C KOapdpuuMeHTamu, paBHbIMU
Hynto. Kaxxgon nepeMeHHON B CUCTEME OrPaHUYEHNIn COOTBETCTBYET cTonbel
KO3(PPULNEHTOB.

Hanpuwmep,
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Ecnn ctonbubl K0athMLNMEHTOB, COOTBETCTBYHOLLME MOSOXUTENBHBIM 3HAYEHNAM
nepemeHHbIx, B peweHnn 3111 obpasytoT 6a3nc (OHU IMHENHO HE3ABUCUMbI 1 YMCO
NX PaBHO YMCIYy YPaBHEHWI), TO TaKOe peLleHne Ha3blBaeTCs 6a3UCHbIM.




* Ecnu oavH 13 BeKTOpOB Habopa MOXHO Bbipa3uTb Yepe3 ocTarnbHble, TO
3TO Habop NMHENHO-3aBMCMMbIX BEKTOPOB. B npoTMBHOM criyyae BekTopa
Habopa NMHEeNHo He3aBUCUMbI. ®
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Hanpumep, pewwenne 3J11M1 (D

x=x,=0, x;=24, x,=12, x,=8
nin
X =(0, 0, 24, 12, 8)
oyoet 6a3uCHbIM, T.K. CTOJ'I6LI,bI, oTBeYauwmne nonoXnTesribHbiIM nepemMeHHbIM
X31 X1 Xs
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00pasyloT, Tak Ha3blBaeMbl, eQUHUYHBIU 6a3uc.
(Bo-nepBbix, 3TK cToN6Lbl NMMHENHO HE3ABUCKMbI, T.€. HA OAWNH N3 HNX HENb34
Bblpa3nTb B BUAE NIMHENHON KOMOMHAUUN OCTanbHbIX, U, BO-BTOPbIX, UX YNCITO
paBHO YNCHy YPaBHEHWIA).
C Opyron CTOpOHbI, peLueHme
X=(, 1 14, 7, 6)

He siBnsieTca 6a3nCHbLIM, T.K. YACMO CTONOLOB, OTBEYAOLLMX NOMOXUTENbHbLIM
HEeM3BEeCTHbIM GonbLUe Yncna YypaBHEHUIA.
Ewe oavH npumep HebasncHOro peLueHus

02X, —4X, + X, =7
% X, — 2X, + X, =1
H—xl+2x2 +X =-1
x. 20 (101:5)
Pewwenne X :(3, 1, 5 0, O)

He aBnsieTcs 6asnCHbIM, T.K., XOTS YMCMO MOMNOXUTENbHbIX HEU3BECTHbLIX U
paBHO 4YUCNy ypaBHeHI/IIZ, OQHaKo, oTBe4arlwne nv CTOJ'I6LI,bI
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NMHENHO 3aBUCKMbI, (XO0TA Obl NOTOMY, 4TO BTOpOM cTONGEL BblpaXkaeTcs
yepes nepsbIn, T.€.
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Tenepb AOCTAaTOMHO NPOCTO OUEHUTb Yncno 6asuncHbix pewennn 31N ¢
M OrpaHN4YeHUsIMNU OTHOCUTENBHO N MNepeMeHHbIX (UM, YTO TOoXe camoe,
YMCMO BEPLUMH MHOXECTBa pelueHnin). Tak kak cTonbuoB KOIPULNEHTOB B
cucTeme n WwTyk, a nobon 6asmc coctont n3 m ctonbuos, TO MakcuMarbHoe
yncno 0GasnCHbIX pelleHun (Npu ycrnosuu, 4To noboe coveTaHne M3 m
ctonbuoB obpasyeT 6asnc M 3Ha4YeHUs NEPEMEHHbIX, OTBevaroLlne um,

Yucno BepmH m nl

MHOX>XECTBa peIJ_IeHI/Iﬁ < n -
3100 — m(n—m)!

(nt=12-3...(n-1)n)

NONOXNUTENbHbI) OydeT paBHO 4YMCY COYETaHUM M3 N INIEMEHTOB MO M
anemeHToB. Inun, nuade,

Tak, ana Hawero npumepa (N = 5, M = 3) MHOXECTBO peLleHUN
COLEPXUT
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Kazanocb Obl, YTO cambiM NpocTbiM MeToaoMm pelueHna 3J1IM asnsetca
nepebop Bcex 6Ga3UCHbIX pPeLleHUn WM BepliMH (Beb Mbl 3HAeEM, 4TO
onTMMarnbHOe pelleHne Haxogutca cpeau Hux!). W, pencrteutenbHo, B
crnyyae Halwlero npuvmepa HeTpyaHO AeCATb pas pelmnTb CUCTEMY U3 Tpex
YPaBHEHUN C TpeMsi HEU3BECTHbIMW (OBE MNEpPEMEHHble, He OTBevaroLlmne
6asuncHbIM cTonbuam, nonaratTca paBHbIMU HYMO). OgHAKO yxe ANns Takon
cpegHen 3J1M, kotopasa nmeet 20 nepeMeHHbIX U 10 orpaHMYeHui, OuUeHKa
Ans yncna 6asncHbIX peLleHnit paBHa
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Kak roBoputcs: “XoTs 1 KOHEYHO, HO OYEeHb BEMNKO!”.

BEPLUNH
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