2. TEOMETPUYECKASA MHTEPMNMPETALUA 31N. FPA®UYECKUA
Cnocob PEWEHUA 35N C ABYMA  NEPEMEHHbIMU U
OrPAHUHEHUAMU- HEPABEHCTBAMMW.

Npacmnueckoe pewenne 31 ¢ ABYyMS NEPEMEHHBIMU U CUCTEMOM
OorpaHuyeHun B BUAE JIMHENHbIX HEPABEHCTB COCTOUT U3 2-X 3marios.

1. llocmpoeHue Ha nrnockocmu  MHoXecmea peuweHull cucmemsl
JNIUHeUHbIX  HepaseHcms,  ABMIAWE20CA  8bIMyKIbIM  MHO202PaHHbIM
MHO)XeCmeOoM.

* * *
2. Bbibop 8 [ocmpoeHHOM MHOXecmgee MmMOoYKU X (x1 y X2 ),
docmasnswel yeneesoli hyHKUuu mpebyemoe akcmpemarbHoe (max unu
min) 3HayeHue.

KopoTko 0 Heo6xoauMom maTeMaTU4eCKOM annapare.

1) MHoxecTBO TOYEK,
yAOBMNEeTBOPSAIOLWNX ypaB- ‘

HEeHMIO ax, +bx2 =C

reomMeTpuyecku ecTb
npsimas (Cm. puc.)

2) MHoXecTBO TOYEK,

YAOBNETBOPSAOLLMX
NUHENHOMY HepaBeHCTBY,
npeacraBnseT cobon
NONynJyioCKOCTb MO OOHY
CTOPOHY oT npsiMon
(BkntoYasi camy npsiMyo)

Cnoco6 BbIGOpa MCKOMOM NONMYNSIOCKOCTM.

a) Ha nnockoctn BbibUpaeTca Todka C M3BECTHbIMWM KOOpAMHATaMu, He
nexatas Ha rpaHM4YHOM NPSAMON

6) KoopaunHaTbl BbIGpaHHON TOYKM NOACTaBMAKTCA B HEPABEHCTBO.

Bo3MoXxHbI TONbLKO ABa crny4vas:

1. lNMony4yeHo eepHoe ‘

[Monynnockocts conep-
4qucJsi080e HepageHCcmeo.

KHUT BBIOPAaHHYIO TOUKY

B atom cnyyae uckomown nony-
NIIOCKOCTbIO OyaeT Ta, B KOTOpPOW
coaepXxmTcs BbibpaHHasn Touka.




2. Yncnosoe Hepa- ‘ [TonyniaocKOCTh TOYKH

eeHcmeo - HE COJEPKUT
HeeepHoe.

Nckomas
NnosynnockoCTb He
COOEepPXUT BblbpaHHOM
TOYKMN.

MHo%eCTBO pelieHuit 3. MHoxecTBO
CHCTEMBI U3 3 HEpaBEHCTB TOHEK, yooBneTBo-
pALOLWMX cucteme

NIMHENHbIX HepaBEeHCTB
npeacraenser  cobown
nepeceyeHve (obuyto
YyacTb) BCex nonynnoc-

KocTen, COOTBETCT-
BYHOLLINX Kaxkgomy
HepaBeHCTBY.

4. HopmanbHbin Bektop N
npsmon ax+ by:f 3agaeTtcs  Koad-
drumeHTamm npn Hem3BecTHbIX X n Y

,T.e.N=(a; b)




CBOMCTBO HOpMarnbHOro BeKTopa

a) [Mpn nepemeweHnn npsimon
(napannensHo camomn cebe) B
HanpaeneHun Bektopa N 3Hauenue f
yBeNn4MBaeTCs.

6) [lpn nepemewieHUn npsMON
(napannenbHO camon cebe) npoTuB
HanpaBneHus N 3Ha4yeHue f
yMeHbLUaeTcs.

Pasbepem npumep rpadmyeckoro peLlleHnsa 3agaynm Makcumusauuum
NpnbbInn, copMynMpOBaHHON BbiLLE.

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

[(Bx, +6x, <24
%xl +2x, <12

Brl +x, <8

x,20,x,=20

1. Ws306pasum Ha NnoOCKOCTM CUCTEMY
koopauHaT

0

2. PaccmoTpym orpaHn4eHus HeoTpuuaTernbHOCTH.

a) HepaBeHcTBO
onpegensieT nonynnoc-
KOCTb, B KOTOPOM BCE TOYKM
MMEKT  HeoTpUUaTENbHYIO
nepBy0 KOOPAMHATY.




6) HepaBeHcTBYy { X, 20
COOTBETCTBYET NONynnocKoCTb, -
roe BTOpas KOOpAMHATa Kaxaon
TOYKM HeoTpULaTEnbHa. X

/s 2 0 000 000 00

—

0 I

B) Cucrteme
HepaBeHCTB  COOTBET-
cTByeT 1-9 yeTBepThb.

* B OanbHelweM, ecnu 3adaHbl OgpaHU4YeHuUss HeompuuyamesibHOCmu,
gce rnocmpoeHus nposodsimesi 8 1-o yemeepmu *

3. CTpouM MHOXecTBO Touek, | 1-0e HepaBeHCTBO
COOTBETCTBYIOLLEE MHOXECTBY
peLueHnn CUCTEMbI OrpaHNYEHNN. X2

Bepem nepBoe HepaBEHCTBO

{ 4x, +6x,<24 4x +6x, =24
N 3aMEHNM €ro ypaBHEHNEM

{ 4x, +6x, =24
CTpom npsiMyto, COOTBETCTBYIOLLYIO
3TOMY YPaBHEHMIO.
(Ecnn oHa He npoxoauT Yepes Havano
KoopauHart, To yaobHee Bcero cTpoutb

3Ty NPsIMYI0 MO TOYKaAM nepeceyveHuns ¢
OCSAMW KOOpAMHAT).

D(l =(0 | Touka nepeceveHus X, =0 %2 =
4[0)+6x2 2 4x, +6[0=2 =

C ocbto OX;

C ocbto OX;,




MocTpoeHHass npsimas pa3buBaeT MNMOCKOCTb Ha 2 nonynnockoctu. [Ong
BbIGOpa NOMynsioCKOCTU, COOTBET-CTBYIOLLEN HALLEMY HEPABEHCTBY, BO3bMEM
Ha MNMOCKOCTM TOYKY C W3BECTHbIMM
KOOpAMHaTaMu, He Nexallyto Ha NpsiMon A
(nyctb 310 6ymet Touka (0,0) - Havano
koopamHat). [logctaBum  KoopAuMHATHI X,
3TOW TOYKN B HEPABEHCTBO

{4m+6m<24, {0<24

Mony4ynnocob BepHoe 4YuMCroBoe A -
HepaBeHCTBO. 3HayuT MOMynSI0CKOCTb 0 B
COAepXnUT BbIGpaHHYO ANA NpOBEPKU X
TOYKy (B OaHHOM cry4yae - Havarno 0
KoopaumHar).

*3ameTMM, 4YTO [Ona  NPOBEpPKN He
o6a3aTenbHO 6paTb Ha4Yano KoopauHar.
[MaBHOe, 4TOObI TOYKa He nexana Ha npsMOA M WUMena W3BECTHbIe
koopauHaTtbl. Hanpumep, Bo3bMeM Todky M ¢ koopauHatamu (8,0).
MoacTtaBnsiem B HepaBEHCTBO

{4B+6M<240 32524

HepaBeHCTBO HEBEPHOE. 3HaunT nonyniioCKOCTb HE COAEPXUT TOYHKU M, T.e.
onATb onpenenaeTcs Ta e nonynmnockocTb. *

Takum obpasom, B COBOKYMHOCTU C MEpPBON YETBEPTbHD TEKYLLEE MHOXECTBO
pelweHnit npeactaensetT cobon TpeyronbHuk OAB. [anee aHanornyHo
CTPOSAATCA MONYMNSI0CKOCTU, COOTBETCTBYHOLIME OCTalNbHbIM HEpPaBEHCTBaM, U

nepecekatTCd C TEKyLMM MHOXECTBOM
peLUeHun. 2-0e HepaBeHCTBO

2-€ HepaBEeHCTBO

3%, + 2%, <1201 3x, +2x, =12
X, =0|x, =0
X, =6|X, =4

Touka ans nposepku O(0,0)
30+2[0<12[] 012

BepHoe
HepaBeHCTBO. [1 [lonynnockocTb co-

pepxut Touky O. MNepecekaem ee ¢
npeablayLmnm MHOXECTBOM.
Monyyaem yeTbipexyronbHk OAMD.




3-e HepaBEHCTBO

3X, +2X, <1201 3x, +2x, =12

X, =0|x, =0

X, =G|x, =4

nO,D,CTaBJ'IFIFl B HepaBEHCTBO TOYKY
Hayana koopauHaT, ybexpgaemcsi, 4TO
NoJTyNJy1I0CKOCTb COAEPXKNT 3TY TOHKY. |_|pVI
nepecevyeHnn o] npeabiayLwmm
MHOXEeCTBOM peUJeHMVI npmnxoamMm K
BbIiBOAY, 4TO YeTbIpeXYroJibHMUK

OAMD uenukom copepxutcsa B
[AaHHOW NOonynioCKOCTY.

* O1OT haKkT CcBMAETENLCTBYET O
TOM, 4YTO B JaHHOM 3ajade
nocnegHee orpaHuyeHue He
CYLLECTBEHHO 1 MOXET BbITb NMMB0O
oTOpolwieHo, nMbo UW3MEHEHO 3a
CYeT yMeHblleHMs1 3anaca pecypca
TpeTbero suaa °®

OKoH4YaTeNbHO MHOXECTBO pemeHM|7|

31n1 npeacraBnseT cobon
yeTblpexyronsHuk OAMD.
3. 3anmemcs OTbICKaHUEM B

MHOXXEeCTBE peLUeHUIn TOYKN, KoTopasi
AOCTaBnsieT  MakCUMyM  LeneBoW

dyHKUMM
(aTa Touka ByaeT cCoOOTBETCTBOBATb ONTUMAaNbHOMY PELLEHUIO)

a) ans 3TOro NnocTpouM
HopManbHbli  BekTop  N=(4,5).
Ecnm npupgate f «kakoe-nuGo
KOHKpeTHoe 3HaueHune fo, TO
npsimas Gyoetr npoxoauTb
nepneHaukynapHo N. (Mpu =0
npsmasa npoxoauT 4epes Hayano
KoopAauHar).

6) [lepemewas npsmylo B
HanpasneHun N (3apgava Ha




MAX!!!), no koTopomy 3HadeHue ueneBor OYHKLMM BoO3pacTaeT, Haxogum
NOCNEeAHIO TOYKY NnepeceyvyeHns npsAMon N MHOXeCTBa peLleHnn. dTa ToYka
n Byaet MckoMbiM onTuMarnbHbIM peweHnem. OnpegensieM ee KOMMOHEHThI
Kak KoopAuHaTbl TOYKM nepecedenuns 1-n n 2-n npsmblx

EBX +2x, =12|3
? 0 5x, =120 x1=g
Bﬂfx +6X, =24

302011 _12
‘%‘2‘?% 5

X —%2 125 f(x')=—2

05 s

BosBpaluascb K MCXOOAHOW 3KOHOMUYECKOM
3a4a4e, MOXKHO 3aKNi4YnTb, YTO Hanbonee
BbIFOAHO BbINyCKaTb TabypeTkn n CTynbs B
OAVHaKOBOM KOSMYECTBeE.

MpounntocTpypyeM Tenepb pasfnU4YHble Ccrydan paspeLumnmMocTn U
Hepa3pewmnmocTtn 3J1I1.

3/1M _Hepaspewmma (He MMeeT OnTUMaribHOro

peLleHuns)
a) N3-3a HECOBMECTHOCTHU CMCTEMBI
orpaHu4eHun. T.e. cuctema He UMeEeT HU OOHOr0
peLLeHns.

0) WN3-3a HEOrpaHUYEHHOCTU LIeNeBOM
dYHKUMN HA MHOXeCTBe pelueHui. (B
3TOM Cry4yae MHOXeCTBO peLueHuUn
obsa3aTensHo HeorpaHn4yeHo).
Opyrummn cnosamu npu pewwenum 3J1M1
Ha max 3HayeHue LeneBon yHKLUK
cTpemMuTcs K OeckoHeyHocTW, a B
cnyqyae 3/l Ha min - K MwWHYyC
BGeCcKkoHeYHoCTH.

Bektop N HanpaBrneH B CTOpPOHY
HeorpaHM4YeHHOCTH MHOXeCTBa
peleHn (Npu peleHun -3agadv Ha
MAX). T[loatomy npsiMyl0  MOXHO
nepemewats [0 6eCKOHEYHOCTH, He [OCTUTHYB nocnegHen TOYKM
nepeceyeHus.

3J1I1 paspelurma




a)

Y22

ofHoM
onTUManbHOW.

MHoxecTBO peUJeHMVI COCTONT U3
Toukn. OHa Xxe u 4gBnsieTcs

0) EAuHcTBEHHOE oONnTUManbHoe
peweHne 3J1M

Mpsamas, COOTBETCTBYIOLLAA
ueneson (QYHKUMM B npenefibHOM
NOJSIOXXEHMN nepecekaetcs c

MHOXECTBOM peLleHNn B OOHOM
TOYKe.

MAX

30ecb ONTMManbHbIMU - PeLLEHUsMU
ABNAIOTCA Toyka A u nwobas Toyka
nyya AM.

* pachuyeckn Takke MOryT OblTb
peweHbl 3J1M n ¢ 6onbwnM Yncrom
nepeMeHHbIX, €ecnu wux ypaetcs
ceectn Kk 3J1M ¢ 2-mMa nepemMeHHbIMK
N OrpaHN4YeHUSAMU-HEPABEHCTBAMM.
Hanpuwmep, 3J111.

B) OntumanbHoe peweHue 3JIM He
€[AVHCTBEHHO

Bektop N nepneHgukynspeH k ogHoMn
M3 CTOPOH MHOXeCTBa pelleHuin. B
3TOM cry4yae onTuMarnbHOW SIBNsieTCs
nobas Touka Ha oTpeske AB

f =X +X, +X; +X, +X; - mMax

[PX, +4X, +5%; =12
() BB~ x, 2%, =8
B?x1 +10x, + /X, =70



X1y Xy, X3, X4, Xg 20

MyTem oTbpacbiBaHus nepemeHHbix X35 X435 X5u3 cuctembl ypaBHeHWiA,
3aMeHbl UX HEPaBEHCTBAMU U BbIPAKEHUS OTBPACHIBAEMbIX NepeMeHHbIX B
LeneBoii byHKLMM Yepesd X1 1 Xo , 3a4a4a MoXeT 6biTb NpUBeAeHa K BUay

f=x +Xx, +%(12—2x1 —4x2)—%(8—5x1 +x2)+%(70—7x1 -10x, ) - max

[PX, +4X, <12

(**)%Xl_XZ 28

H7x1 +10x, < 70

X, X, 20

Mocne rpaduyeckoro pewenus (**) X33 X4, X5 onpepensiotcsa ua (0)



