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Tema 4: OCHOBHI aHAJIITUYHI BJIAaCTMBOCTI
s3agau J111. Kanoniuna ¢popma

=

91 =

Il1anx

3arajipbHa nocraHoBKa 3amaui JIII.

dopmu 3anmcy 3ajadv JIIHIMHOTO IporpaMyBaHHSA
(JIII).

OcCHOBHi aHAJTITUYHI BJIACTMBOCTi pO3B’A3KiB 3a7a4
JIII.

KanoniuHa ¢dopma 3aranpHOiI 3amaui JIII.
IIpaBwia nepexony Bif 3arajabHOi 3aga4i JIIT mo
KaHOHIYHOI.

IIpuxian 3segenns 3agadvi JIII 1o xkaHoHIYHOT
dopmmu.

BractuBocti po3B'si3kiB 3agau JIII.



3arajibHa IIOCTaHOBKA 3a7aa4l
JITHIVTHOTO IpOIrpaMyBaHHS

3Han T eKCTpeMyM @ yHKUIT

3a yMOB (allxl + a12x2 +...+ aln n{ga :Dz}bl’
ar1 X1 T Ay Xy +...t+ Ay, X { Z,Z}bz,
< n'n (2)
(A1 X1 tAyoXy T+ dy, X n{<’:’2}bm’
X 2> O,Xz 2 O:---a'xn 2 0. (3)

TakvuM YMHOM, NOTPIGHO 3HAWTU 3HAYEHHA 3MIHHUX
X1.Xp....%,, SIKi 3a40BONbHAKTb YMoBU (2) i (3), Togi K
LiSiboBa ¢ YHKLiS HabyBae eKCTpeMasibHOro 3Ha4eHHs.
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Dopmu 3ar1MCy 3aga4 JITHIVTHOTO
IIporpaMyBaHHsI

1. 3a morromororo sHaka CyMu 2.

2. BekTopHO-MaTpmyHa C

3. BekTopHa C

bopMa.

bopMa.



Dopmu 3ar1MCy 3aga4 JITHIVTHOTO
IIporpaMyBaHHsI

3a JOIIOMOI'OXO 3HaKa CyMM 2.

Fl
z = ch.xj —> max
Jj=l1



Dopmu 3ar1MCy 3aga4 JITHIVTHOTO

HPOFP&MYB&HHH
BekTopHO-MaTpuuHa dpopma.
z=CX — max
AX = A,
X>0
app dpp .. ay X1 by
a a dsy,, b
Sl T = P =2 O (e
1 9m2 Do Xn bn




Dopmu 3ar1MCy 3aga4 JITHIVTHOTO
IIporpaMyBaHHsI

BekTopHa dpopma.

z=CX = max

3d Y MOB
Axy + Ayxy +.+ A x, = Ao,
X>0
(ayp) ap ) ay,
Rl B AU R RS e
\%ml ) Dm2 Ty




OCHOBHi aHaJIITUYHI BJIaCTMBOCTI pPO3B’A3KiB 3ajau

JITHIMTHOTO IpOorpaMyBaHHSsI

Bektop X =(x.x...%,),  KOOpAMHATM  SKOrQ
3a[10BOJIbHAKOTb cucTeMi obMexeHb (2) i (3), HasnBaloTE
gonyct umum  poss’askom (nnaHom) 3ajadi 1M1
(niHiMHOro NnporpamMy BaHHS).

CYKYNHICTb [ONYCTUMUX PO3B A3KIB 3a4aui Y TBOP HOE
obnacr b gonycr umux po3s’askie 3agadi JI1.

Onopuum nnaHom 33padi JI[1 HasMBaeTbCA NJaH,
YTBOPEHU KoopAaMHaTaMuM BePLIWH 6HaraTorpaHHWKe
nnaHiBs 3agadi. O™Ke, ONOPHUN NJIaH — Ue nJaH, AKUun
3a10BOJIbHAE He MeHLW HiXX 7 JIiHINHO He3aNneXHUX
obMexeHb (2) y BArNAAi CTPOrMX PiBHOCTEA pasoM :

obMexXeHHAM (3) Wwoa0 3HaKa.
3



OCHOBHi aHaJIITUYHI BJIaCTMBOCTI pPO3B’A3KiB 3ajau

JITHIMTHOTO IpOorpaMyBaHHSsI

ONoOpHMK NNlaH Ha3MBaETbCA HEBUPOMKEHUM, AKLLC
BiH € BeplWHOKW 6GaraTtorpaHHMKa nMfaHiB 3afadi,
Yy TBOPEHOro NEPETUHOM TOYHO 7 FiNEepnowWmnH, To6TC
3a[l0BOJSIbHSAIE #n JNIHINHO He3aNeXHUX OOMEXeHb -
CTPOrmx piBHocren. Y npoTUMBHOMY pasi ONoOpHUKU NnaH
€ BUPODKEHHUM.

Akwo 3agada JII1 Mae po3B'A30K i cepen Il NNaHiB €
OMOPHI, TO X04a 6 OAMNH i3 HUX By Ae oNTUMalbHUM.

CyKynHicTb ycix posBaskiB 3agadi  JI[1 ¢
baraTorpaHHO OMYKJIOK MHOXXWHOK, SIKY HasnBaloTE
6arat oKyT HUKOM pO3B’'13KiB.



OCHOBHi aHaJIITUYHI BJIaCTMBOCTI pPO3B’A3KiB 3ajau

JITHIMTHOTO IpOorpaMyBaHHSsI

Akwo 3apgada JII1 mMae onTUManbHUM MNaH, TO
eKCTpeManbHOro 3Ha4eHHs UinboBa G yHKLUis HabyBae E
OfHIN i3 BeplWNH bGaraTorpaHHMKa PoO3B'A3KiB. AKLLC
LinboBa PYyHKLUIA HabyBae eKCTpemMasibHOro 3Ha4yeHHS
6inbll SK B OAHIN BeplWUHI Lboro baratorpaHHuMKa, TO
BOHa AocArae noro i B 6y ab-AKin Touui, WO € NiHINHOo
KOMOiIHaL|ieto TaKnx BepLLUH.
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KanoniuHa ¢dopma 3arasipbHOI 3aga4i JIIHIVIHOTO
IHporpamMmyBaHHS

Z =X + Xy +...+C, X, = max (1)
3a Y MOB
(Cll 1.7C1 + Cllz)CZ + ...+ a]nxn = bl

dn1X] + dyn Xy + ...+ dypXy, = b2
P

(A X+ Ay Xy + .+ Ay Xy, = b,
x120,xy 20,...,x, >0. (3)
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IIpaBuiia nepexoay Bif 3ara/IbHOI 3a/1advi JIIHIVIHOTO
IIporpaMyBaHHA 40 KAaHOHIYHOI

L{i51b0BY PYHKIIIFO HEOOXiTHO MaKCMIi3yBaTMU.

B cucTemi oOMexxeHb BCi IpaBi 4YaCTMHM HEBi
€MHI.

Bci oOMeXxeHHS B crcTeMi € pIBHOCTAMM (SBHi).

Bci 3MiHHI MarOTh HEBiJT EMHUI XapaKTep.
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IIpaBuiia nepexoay Bif 3ara/IbHOI 3a/1advi JIIHIVIHOTO
IIporpaMyBaHHA 40 KAaHOHIYHOI

3ammmkoBa 3MiHHaA. HepiBnocti Ty “<”
3a3BMYali MOXKHA IHTepITpeTyBaTU K OOMeXeHHs
Ha BUKOPUCTaHH OEesKVX pecypciB. B HepIBHICTE
BOHA BXOIUTH 31 3HaKOM ~“+”.

Hannwumkosa 3minHa. HepisuicTte Tumry “2"
[I0Ka3y€ Ha Te, IO “IOCH” IOBMHHO OyTU He
MEHIII 3a [OedKy BeJIM4YMHy. B HepiBHICTL BOHa

77

BXOIMTD 31 3HaKoM “-".
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IIpaBuiia nepexoay Bif 3ara/IbHOI 3a/1advi JIIHIVIHOTO
IIporpaMyBaHHA 40 KAaHOHIYHOI

BinbHa 3MiHHa. MoxunBi cuTyauil, KONU 3MiHHI
MOXYTb NMpuUMUMaTu 6yab-AKi OiNCHI 3HaYeHHA. Takum
YWHOM Ha Hel Ha HaKNafleHa Y MoBa HeBifl eMHOCTi. [1ns
BUKOHAHHSA M. 4 No6yA0BN KaHOHIYHOI (D OPMU KOXHY

Bi/IbHY 3a 3HAKOM 3MiHHY X; HeoOXifHO 3aMiHUTK Ha
Xp=X; =X, oe x;, x{ 20,
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ITpukian 3BegeHHs 3agavi JIII oo
KaHOHIYHOI dpopmMm

Z = —2.)C1 + 5)6'2 — 7)(,'3 — min (4)
32 Yy MOB
(— X+ 4)C2 + 6)(73 = —3,

A\

3x1 +7xy —9x3 2 4,

: ®
\ x1—3x2 + X3 >3,
X1 > 0,.%'3 > 0. (6)
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ITpukian 3BegeHHs 3agavi JIII oo
KaHOHIYHOI dpopmMm

Kanoniuna dopma 3agaui (4)-(6):

—z=2x - 5(x5 — x5 )+ 7x3 — max (7)
33 Y MOB
(x —4(xh — x5)— 6x3 =3,

~3x; = 7(xh — x5)+9x3 + x4 = 4,

A\

8
\7x1—3(x'2—x5)+x3—x5 =35, (8)

X1, X9 ,X5,X3,%4,X5 = 0. (9)

16



OcCHOBHI BJIaCTMBOCT1 PO3B’A3KiB 3aa4
JITHIVTHOTO IpOIrpaMyBaHHS

Teopema 1. MmnuoXxwuHa BCiX IUIaHIB 3ajaul
JITHIVTHOI'O IIpOrpaMyBaHHs OIIyKJIa.

Teopema 2. Jlkimo  3amaya  JIIHIVTHOTO
[IpOrpaMyBaHHs Ma€ OITMMaJIBHUI IUIAH, TO
eKCTpeMaJIbHOI'O 3HAUeHHs IUIbOBa  (PYHKIIiA
HaOyBae B OOHINM i3 BepmMH T OaraTorpaHHVKA
pO3B’a3KiB. JIKIMO X IytbOBa (YHKIIST HaOyBae
eKCTPeMaJIbHOTO 3HaueHHsS OUIbII AK B OHIN
BEPIIVHI [IbOr0 OaraTorpaHHMKA, TO BOHA JIOCATAE
JIOTO 1 B OyOp-sIKivi TO4Il, IO € JIHINHOKO
KOMOIHAITIEI0 TaKMX BEPIIVH. 17



OcCHOBHI BJIaCTMBOCT1 PO3B’A3KiB 3aa4
JITHIVTHOTO IpOIrpaMyBaHHS

Teopema 3. HKW 0 BIAOMO, O CUCTEMa BEKTOPIB Aj,
Ao, ..., Ax (k<n)y posknagi Aixi+Axxo + ... + Anxn = Ay,
X>0 niHINHO He3aneXXHa | Taka, Wo

Aixs+ Axo+ ... + Axk = Ay,
ne Bci x; = 0, To Touka X = (X1, X2, .., Xk, 0, ..., 0) €
Ky TOBOIO TOUYKOI 6baraTorpaHHuKa po3B si3KiB.

Teopema 4. Akw,o X = (X1, X2, ..., Xn) — KyTOBa TOYKa
baraTorpaHHMKa PoO3B'A3KIB, TO BEKTOpPW B po3knagi
AiXs+ AxXxo+ ... + AnXn = Ag, X = 0, L0 BIANOBIAAOTE
LOOATHUM Xj, € NTIHINHO He3aneXXHUMN.

18



OCHOBHI B/IaCTMBOCT1 PO3B’sI3KiB 3a1a4

JITHIVTHOTO IpOIrpaMyBaHHS

Hacnipgok 1. OcCKinbku BeKTOpU 41.43....4, MaloTE
DO3SMIPHICTb M, TO KyToBa TodKa 6araToKyTHWUKaE
DO3BAASKIB Mae He 6inblle, HIX mM  JoAaTHUX
KOMMOHEHTIB x; >0 (i =Lm),

Hacnipok 2. KoXHin KYyTOBiA TodLi 6araToKy THUKSE
DO3B'A3KIB BiAMoOBAaE k<m NMiHINHO HE3ANEXHUNX
BEKTOPIB CUCTEMU Aj,45,.... 4, .

BUCHOBOK: AKWO ®@®YHKLUiOHaN 3afjadi AniHiAHOre
nporpamyBaHHA OOMEXKEH U Ha  6aratorpaHHuKy
PO3B'A3KIB, TO:

e iCHYE Taka KyToBa To4yka 6araTorpaHHWKa po3s'A3KiB, B sKil
NIHIKMHWIA PYHKLIOHaN gocsrae cBoro oNTUMaibHOro sHa4YeHHs;

e KOXHWWA  OMNOPHWKM nNnaH BignoBigae KYTOBIK  TOul|
baraTorpaHHKa po3s'AaKiB. 19
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Tema 5: ] linivine nporpamyBaHH.
CrMIDIexc-MeTosI

Il1anx

CumMiuiekc-meTon po3B'sa3aHHsa 3aga4 JIII.
AJITOpUTM CUMMIUIEKC-METOYy PO3B'si3aHHs 3aJa4d
JIII.

IIpaBuiia mepeOymoBu  cMMIUIeKC-TaOamii  3a
MeToaoM JKopmana-I'aycca.

IIpaBni10 NpsAMOKYTHMKA I1epe0ya0BY CMMIIJIEKCHOT
TaOJIMIII.

BapianTu po3B'sa3ky 3agaui JIII cumiiekc-meTogoMm.
IIpuxinan po3B's;sanHa  3apgaui JIII  cumrmuiekc-
METO/IOM.

20



CumMmiuieKc-MeTo po3B'si3aHHSA 3agaY4
JITHIVTHOTO IpOIrpaMyBaHHS

CumMiuIekc-MeTos — 11e [1oeTarrHa
oOumcIIoBaJibHa  IIPOLEe/lypa, B OCHOBY  KOI
IIOKJIaJeHO IIPVHIINUII IIOC/IIJOBHOTO ITOKpAIlleHH
3HaUeHb IUILOBOI (PYHKIIIT IIepexo0M Bifl OJHOIO
OIIOPHOI'O IUIaHY 3a1a4l JITHIVITHOI'O
IIporpaMyBaHHs 10 1HIIIOTO.

AJITOpUTM CVIMIUIEKC-METO/Y 3aBXIU
[IOYMHAETBCA 3 JesAKOTO OIIOPHOTIO PO3B SI3KY
(IuTaHy) 1 TIOTIM HaMaraeTbCcd 3HAWUTVM 1HIINN
OIIOPHMN IUIAH, MKW IIOKpallye€ 3HadYeHH:

LIJIOBOT (PYHKITIT. 21



AJITOpUTM CUMIUIEKC-METOZY
po3B'si3aHHsA 3agayv J111

BusHayeHHS T04aTKOBOI'O OIIOPHOTIO IUIaHy 3a1auvi
JIIT.

[JoOymoBa crMITIEeKCHOT TaOJInIT.

IlepeBipka OIIOpHOIO IUIAHY Ha OITMMAaJIBHICTL 3a
TOTIOMOT'OIO OITIHOK. JIKITIO TUIaH He OIITMMaJIbHUIM,
TO HepexonsaTh 10 HOBOTO OHOPHOrO IUIaHy a0o
BCTAHOBJIIOIOTHb, II[0 ONIITMMAJILHOIO IUIaHy He
ICHYE.

[Iepexiz 10 HOBOTO OOPHOTO IUIAHY 3a7a4i, TOOTO
PO3paxyHOK HOBOI CMITJIEKCHOT TaOJINII.

[IoBTOpPEHHS Ail, TOYMHAI0YM 3 1. 3.
22



AJITOpUTM CUMIUIEKC-METOZY
po3B'si3aHHsA 3agayv J111

Ha eTarll BUISHAUYCHHYI IIOYAaTKOBOT'O

OIOpHOro I1wiaHy 3amaul JIII, morsa i1 3BegeHHs
10 KaHOHIYHOI (popMM, IIYKAEMO M OAVHNYHMX
JIHIVHO He3aJIeXXHMX BEKTOPIB, SK1 CTAaHOBIIATH
O0asnc m-BuMipHOrO Ipocropy. Moximsi Taxi
BUIIQ KA

€ HeoOXigHa KUIbKICTh OAMHWMYHMUX BEKTOPiB, TOIi
IIOYaTKOBUM OIIOPpHMI IUIaH BUI3HAYAETHCSI
Oe3rocepeTHHO Oe3 TOIaTKOBUX [TilA;

y cucreMi oOMeXeHb HeMae€ HeOOXiTHOT KUIBKOCTI
OOVHWYHMX He3aJIeXKHUX BeKTopiB. Toml i
IIOOYJOBM IIEPIIOro OIHOPHOIO IUIaHY 3aCTOCOBYIOTH
MeTO[] IIITYYHOI'o Dasucy. 23



AJITOpUTM CUMILIIEKC-METOIY
po3B'si3aHHsA 3agayv J111

BrzHaueH1 OOMHMYHI JIIHIVMMHO He3aJIeXH]
BEKTOPY YTBOPIOIOTH Oasuc, 1 3MiHHI 3aj1adi, 110
BIIIIOBITAIOTh M, HA3MBAIOTHL O0A3UCHUMU, a BCI
1HIITI 3MIHHI - 8i1bHUMU.

24



AJITOpUTM CUMILIIEKC-METOIY
po3B'si3aHHsA 3agayv J111

Teopema (03HaKa ONTUMalNbHOCTI ONMOPHOro MnaHy).

* *

OnopHWiA nnaH x° =(.x..x%) 3agadi J1MN € onTUManbHUM,
AKLW,0 ANA BCIX J, /=1, BUKOHYETbCA yMOBa
A; >0 (gnA 3apadi Ha Makcnumy M),

ne Aj— - —C; —chalj—c j=Ln.

OUiHKY 4, MO)KHa 3HAUTU 3 CUMMJIEKCHOT Tabnunui Ak
CKansipHMM A06YTOK BEKTOPIB-CTOBMNYUKIB “Ceas Ta X;

MiHYC BiAMOBIAHWUM KOed iLlieHT ¢; .

25



AJITOpUTM CUMIUIEKC-METOZY
po3B'si3aHHsA 3agayv J111

Y npoueci nepeBipKM YMOBU  ONTUMAaJIbHOCTI
MOXXJIUBI TaKi BUNAAKMU:

e ya 4,, j=Lrn 3a00BONIHAOTb YMOBY OMNTUMa-
NIHOCTI, | ToAl BU3HAaYEeHUU OMNOPHUU nNJaH ¢
ONTUMalNIbHUM,;

e He BCl A, 330BOJIbHAIOTb YMOBY ONTUMAaNbHOCTI, |
ToAi MNOTpPIGHO BWKOHATM nepexig A0 HaCTYMHOro,
HOBOI0 ONMOPHOro NJlaHy 3agaul.

26



AJITOpUTM CUMILIIEKC-METOIY
po3B'si3aHHsA 3agayv J111

[lepexia BIA OAHOrO OMOPHOro nNnaHy Ao IHWOore
BUKOHYETbCA 3MiHOK 6asucy, TOO6TO BUKJIIHOYEHHAM :
HbOIro AeAKol 3MIHHOI Ta BBeAeHHAM 3aMiCTb HEl HOBOI ¢
yucna BINIbHUX SMIHHUX 3aaaul.

3MiHHa, fAKa BKJOYaETbCcA [0 HOBOro 6Hasucy,
BiANOBIfae TiNn ouiHUI 4;, WO He 3a40BOJIbHAE Y MOBY
ONTUMAabHOCTI. AKLO TaKUX OLIHOK KiJIbKa, cepell HNX
BU6UparoTb HaN6iNblLUy 3a a6CONIOTHOIO BEAIUYUHOIO |
BIANOBIAHY W  3MiHHY BBOAATbL A0  b6asucy.
[lpunyctumo, WO iHOeKC 3asHavyeHol 3MiIHHOI j=k.
BignosigHM" CTOBMYUK  CUMIMJIEKCHOI  Tabnuui

Ha3NBalOTb HANPAMHUM.
27



AJITOpUTM CUMILIIEKC-METOIY
po3B'si3aHHsA 3agayv J111

IAnAa BU3HaYE€HHSA 3MiHHOI, W0 Mae 6y TU BUKJIIOYEHA =
6asncy, 3HaxogAaTb ANA BCiX A0AATHUX a; HanpAMHOIC
CTOBMYUKA BEMNYNHY 0 =b;/a; . BABUPaOTb HaWMEH L€
3HauUeHHA O, siIke BKasye Ha 3MIHHY, WO BUBOAUTLCA &
6asucy. Mpunycrumo, WO Ue BUKOHYETbCA ANA 7i=r.
BianosiaAHU A PAOOK CUMMNEKCHOI Tabnuui
Ha3n BaTUMETbCA HalpPAMHUM.

[TepeTUHOM HaNnpPAMHOro CTOBMNYMKa Ta HaNnPAMHOIC
PAAKA BU3HAYAETbCA YNCNO CUMMJIEKCHOI Tabnuui ay,,
AKe Ha3WBalTb PO3B’'A3yBafIbHUM efleMeHTOM. 3¢
OOMOMOroK0 eneMeHTa 4, N Mmetoay KoppaHa-[aycce

PO3PaxoBy FOTb HOBY CUMIMJIEKCHY Tabnuuto.
28



ITpaBwiia nepeOygoBM CMMITJIeKC-TaOJINMIIL
3a MmeTogoM sKopmaHa-I'aycca

1. Posp’asyBasibHMII (HalpsAMHWUI) PAOOK  HeOOXiITHO
IIOAUIUTYI Ha PO3B A3YBAJIBHUVI eJIeMeHT 1 3H00yTi 4mciia
3amvcaTy y BiTIOBITHUM PAIOK CYMMIUIEKCHOT TaOJIVII.

2. POo3B’A3yBaJIbHNMII CTOBITYMK y HOBiV TaOJINMIIl 3alIMCyIOTh
AK OOVHWYHUI 3 OAMHUIIEID 3aMiCTb PO3B A3yBaJIbHOTO
eJIeMeHTa.

3. JIKIII0 B HAIIPAMHOMY PSOKY € HYJIBOBUW €JIEMEHT, TO
BIIIOBIAHMIL CTOBITUMK II€PEHUCYIOTh Y HOBY CUMIDIEKCHY
TabUIrro 0e3 3MiH.

4. JIKI110 B HAIIPSIMHOMY CTOBITYMKY € HYJILOBUV €JIEMEeHT, TO
BIITIOBITHUII PSIIOK IIEPENNCYIOTh Y HOBY TaOJIMITIO Oe3 3MiH.

5.Yci iHmI ejeMeHTM HACTYIHOI CHMIUIeKC-TaOJInIIi
PO3paxoBYIOTH 3a IIPaBWJIOM IPSAMOKYTHMKA.

29



IIpaBn10 NIpAMOKYTHVKA I1IepeOy10BU
CUMILIIEKC-TaOJIMII1

B cuMnnekcHin tabnuui cknagaemMo yMOBHUIN MPAMOKY THUK,
BEPLUMHU AKOro Y TBOPIOKTbCA TaKUMU YNCIaMU:

1 — po3B'A3yBa/IbHNIN €1IEMEHT;

2 — Yyucno, Lo CTOITb Ha MicLli eneMeHTa HOBOI CUMIJIEKCHOI
Tabnuui, KM MM MaeMo po3paxyBaTu;

3 Ta 4 — eneMeHTU, WO PO3MILLYITbCA B ABOX IHLUUX
NPOTUNEXHUX BEPLUUHAX YMOBHOIO NPAMOKY THUKaA.

H eobxigHWin eneMeHT HOBOI cMMIJIEKC-Tabnuui BU3HaYaroTb:

Yucao 1 - Hucno 2 - Hucno 3 - Huco 4

Po3B'sa3yBaibHUN €JIEMEHT

e YMOBHMﬁ NPpAMOKYTHUK BUTNIAOAaTUME

Yucio 1 Yucmo 3
Yricrio 4 Yricro 2

30



BapianTu po3B'sa3Ky 3agaui JII1
CVIMILJIEKC-MeTO0M

AKLWO B OLLIHKOBOMY pAAKY OCTaHHbOI CUMIMJIEKCHOI
Tabnuui ouiHka A;=0 Bignosigae BiNbHi (HeGA3NCHIN)
3MiHHIA, TO 33pgadya JI[1l Mae anbTepHaTUBHUU
onTUManbHUM nnadH. OTpumMatm KWOro  MOXKHAQ,
BMOpaBLLM PO3B'A3YBaSIbHU €neMeHT Y 3a3HadeHoMy
CTOBMYMUKY Tabnuui Ta 30iACHUBWWN OOUH KPOK
CUMIMNIEKC-METOJ0OM.

AKUWO NpKU nepexodl y cuMnnekc-MeTol Bij OHOMC
OMOPHOro nJjiaHy 3apadi Ao iHWoro B HanpaMHOMY
CTOBNUYMKY HeMae J[OJATHWUX €ENneMeHTiB ay, TOOTO
HEMOXJTMBO BMOBPATU 3MiHHY, iKa Mac 6y TU BUMBEAEHA &
6asucy, To Lle 03Havae, Wo Linboa GyHKUis sagadi JIM
€ HEOOMEXXEeHOoI0 U ONTUMaNIbHUX NJ1aH3B He icHYE.



IIpukinan po3s'saszanHsa 3agaui JII1
CUMILIEKC-METOI0M

z=35x; + 4x, > max
(6x7 + 4xy <24,
X] +2x5 <6,
—X; + Xy <1,

Xy <2,

X1,X9 =0
[1pnBegeMo Hally 3afady 00 KaHOHIYHOI (b OpMU.
z=5x; +4x, +0x3 +0xy4 +0x5 +0xs = max
(61 + 4x5 + x3 =24,
X;+2x +x4 =6,
—X; +Xy +Xx5 =1,

\JCQ + Xg = 2,

}CfZO,fZL_6 32



IIpukinan po3s'saszanHsa 3agaui JII1
CUMILIEKC-METOI0M

Cuncrema o6MeXeHb Yy BEKTOPHIN (O OpMi:
AX) + AyXy + A3xy + Ayxy + Asxs + Agxg = E,

6 4 1 0 0 0
S T O % )Y S I R ) AR Y B
ne A=\ ), A2 ], B ], o], BT ], A0, BT
0 1 0 0 0 1

basnc 4;,4,,4s, A .
[ToyaTKOBMIW ONOPHUKU NMNaH Mae BUTNAL
X=(0;0; 24 6, 1; 2).

33




IIpukinan po3s'saszanHsa 3agaui JII1

CUMILJIEKC-METOI0M




IIpukinan po3s'saszanHsa 3agaui JII1

CUMILJIEKC-MEeTOI0M
5 4 0 0 0 0
Bazuc Cs: | Ilnman - - - — - . e
Al A? A3 Ag As Ag
A3 B 4 1 0 0 0 24/6
Ay 2 0 1 0 0 6
As 1 0 0 1 0 -
As 1 0 0 0 1 -
A, = —4 0 0 0 0
5 4 0 0 0 0
bazuc Césas I[Iman = — - — = = e
Al A2 A3 Ay As Ag
A 1 0 0 0 6
As 0 1 0 0 9/2
As 0 0 1 0 3/5
As 0 0 0 1 2
A, 0 [=28 | 5/6 0 0 0
O TpnmManu HOBMU ONOPHUN MNaH

x=(4; 0; 0; 2; 5; 2)39




IIpukinan po3s'saszanHsa 3agaui JII1
CYMILJIEKC-MEeTOI0M

|
bl &

Ol ©| ©| O] =
O = O O ©

o
o
o
o

bazuc Csas I11aH

o
|
R

(VS

R

4=

&

b |

o

O ©| O O =
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IIpukinan po3s'saszanHsa 3agaui JII1
CYMILJIEKC-MEeTOI0M

Il on
e
>
B

of o| =| o oo

O O O O =

OnTUManNbHUKW NNaH 3anavl:
X*=(3;,3/200,5/2 1/ 2),
Zmax = 9*3 + 4*3/ 2 = 21.
Bianosiap: X* = (3; 3/ 2), Zmax = 21.
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Tema 6: [1BoicTICTh Yy 3a/1avyax JIIHIVIHOTO
IIpOorpaMyBaHHI

Il1anx

1. IlpaBwia mnoOymoBu [BOICTOI  3ajadyi
JIIHIVIHOTO IIpOTrpaMyBaHHH.

2. Ilpuxiiag, 1oOymoBm  paBoicTOI  3amadyi
JIIHIVIHOTO IIpOTrpaMyBaHH.

3. OCHOBHI TeOpeMI IBOICTOCTI.

4. EXOHOMIUHUIM 3MICT OCHOBHUX TeopeM
JIBOICTOCTI.

5. AHasl3 3aj1a4l Ha 4y T/IMBICTb.
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IlocTaHOBKa 3amaYi JITHIVIHOIO
IIporpaMyBaHHs (IIpsAMa 3a7adva)

Kox#im 3amaul JII1 Biamosimae nBoicta,

o ¢

DOPMYETBCA 38 JOIIOMOTOIO0 II€BHUX

IpaBwl Oe3rnocepetHbO 3 YMOBU HPSAMOIT
3a1aul.

maxF:(j‘lxl +C’2X2 +...+Cnxn (1)
ay1X) + A oXo + ...+ a4y X, < By,

ar1X + 23 2%) +...+ Ay Xy < b2>
2

........................................... (2)
(1 X1+ A2 Xp + ot QX < by,

X]- 2 0:] = (lan) . (3)
39




ExoHOMIYHMM 3MiCT IPSIMOI 3ada4l
max/ =cyxX; +CrX, +...+C,X, (1)
ral 1)61 + 6112.X2 +...+ alnxn < bl?

< d>1X1 + 2R %) + ...t Ay Xy < bz,

Ay X T Ao Xn ot Ay Xy, S by,
x]' 2 Oa] = (1: n) . (3)

[lpAMa 33pgavya nojsidrae y BU3HaA4YeHHI Takorg
ONTUMaNbHOrO0 nMNjaaHy BUPOOHUUTBA NpoAayKLUil

* *

X" =(x x5 ), AKMIA f@e HANBINbLINA NPUBYTOK.
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IlocTaHOBKa 3amaYi JITHIVIHOIO
IIporpaMyBaHHs (IBOicTa 3a/1ava)

minZ = blyl + bzyz + ...+ bmym (4)
apyy tayyy t...ta,y, 2o,
<6312)/1 T anyy t...tay2Yy, 26,

kalnyl T aoyYo Tt AV 2cn'

y; =2 0,i=(1,m) (6)
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EXKOHOMIYHMY 3MICT OIBOICTOI 3a/1aul

minZ = le’l + b2y2 + ...+ bmym (4)
(@)1 Y] + Ay ¥ Gy Vi 2 €1,

<¢’12)’1 + Ay t...tauyV, 2C2,

........................................... (5)
(Gn )1 HAopVo o T Ay Vi 2 Cp.-

y; 2 0,i=(,m) (6)

BusHauMtM Taky onTumanbHy CUCTEMY AOBOICTUX

OLUIHOK  pecypciB Vi, BWKOPWUCTOBYyBaHUX  OJif

BUPOOGHMUTBaA NpoAyKLUil, Ans AKOl 3aranbHa BapTiCTE
yCix pecypciB 6yane HanmeHwor. OCKiNbKW 3MiHHI
NBOICTOl 3afdadyi o3HayaroTb UIHHICTb OAMHWULUI ! —T0
pecypcy, IX IHKONM Le HasnBarTb TIHbOBOKO L,iHOIO

BIAMNOBIAHOMO pecypcy. 45



IlocTaHOBKa mapm ABOICTUX 3a1a4 Y
MaTpPUYIHO-BEeKTOPHiN dpopmi

3ayBaXKeHHA. YCi OOMeXeHHS-HEepiBHOCTI BXiAHOI
3afa4l MOBUHHI MaTU OAHAKOBUW CEHC. ANs 3apadl Hée

n

MaKcuMyM —“ <", nnda sagadi Ha MiHiMym —“ 2"
[1pAmMa 3agada; max [ =CX,
AX <B,
X >0,
J1BoicTa 3agaya; minZ = BY,
Aly>c,
Y >0,
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IIpaBwia moOymoBM ABOICTOI 3aa4i
JITHIVTHOTO IpOIrpaMyBaHHS

1. KoxxaHOMy 0OMeXXeHHIO IIPAMOT 3a/1avi BIIIIOBIIAE
3MIHHa OBOICTOI 3amauil. KUIbKICTh HEBIIIOMMX IBOICTOT
3a/Tavil JOPIBHIOE KIJTbKOCTI OOMeXXeHb ITPSAMOT 3a/1ayi.

2. KoxxHiV 3MiHHI MIPpsSMOT 3a/1avi BigIoOBiIae ooMe-
KeHHs IBOICTOI 3a7ay4l, IIPNYOMY KUIBKICTb OOMeXXKeHb
JTOPIBHIOE KUIBKOCTI HEBIZIOMMX ITPAMOT 3a7aui.

3. JIKm1o nitboBa PYHKILA MIPAMOI 3a/1a4l 3a3a€ThCS
Ha IIOUIYK HavOUIBIIIOro 3Ha4YeHHs, TO LUIbOBa (PyH-
KI[lg OBOICTOI 3a/iaul — Ha BM3HAUEHHS HAVMMEHIIIOTO
3HaUeHHS, 1 HaBIIaKIA.
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IIpaBwia moOymoBM ABOICTOI 3aa4i
JITHIVTHOTO IpOIrpaMyBaHHS

4. KoedirieHTamMyt IIpy 3MIHHMX Y LUIbOBIV (PYHKIIIT
IBOICTOT 3ajayl € BUIbHI WIEHM CUCTeMM OOMEeXeHb
IIpsIMOI 3a/1a4l.

5. [IpaBuMM yacTMHamMu cucTeMu OOMeXeHb [IBOICTOT
3a7a4l € KoedIIIeHTM IIPY 3MIHHMX V LUIbOBIV (PYHKIIIT
IIpsIMOI 3a/1a4l.

6. MaTtpung, o CKJIaJa€TbCd 3 KOedII€EHTIB IIpu
3MIHHVIX Y CCTeMl OOMeXXeHb IpsAMOT 3a1a4l, 1 MaTpUId
Koedilli€eHTIB y cucreMi OOMeXeHb IBOICTOI 3aaadi
YTBOPIOIOTBCA OJfHA 3 OJHOI TPaHCIOHYBaHHSM, TOOTO

3aMIHOIO PSAIKIB CTOBIILIIMY, & CTOBIIIIIB — PSIIKaMU.
45



IIpaBwia moOymoBM ABOICTOI 3aa4i
JITHIVTHOTO IpOIrpaMyBaHHS

7. JIKImmo 3MiHHIM OIBOICTOI 3a/dayl BIIIIOBiIAac
oOMeXXeHHs IpAMOT 3a1a4l Y dOopMi piBHSIHHS, TO TaKa
3MiHHAQ BUIbHA 3a 3HaAKOM. JIKIIIO BIiIIIoBiIac
HEePiBHICTb, TO1 3MiHHa JIBOICTOI 3a/1a4i HEBi[l €MHa.

8. 7IK1110 3MiHHa OpAMOI 3a/1a4l BUIbHA 3a 3HAKOM, TO
BIZITIOBi/THE OOMeXeHHs IBOICTOI 3ajadi Ma€ opmy
piBHSHHS. SIKIIO 3MiHHa HEBiI €MHa, TO BiONOBiTHE
OOMeXXeHHsI TBOICTOT 3a71a4i Ma€ POpMy HepPiBHOCTI.
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CxeMa nmoOymoBm OBOICTOI 3a1a4l
JITHIVIHOTO IIpOTrpaMyBaHHS

IIpama 3axava JdpoicTa 3aga4a
lllaX F= Cl\ Cz-\ 6‘3\---Cn + lllill Z= bl - bgs---q bm
Y
{
blt\ Cl
b, T C,
11 A 4 n ¢ A 2
i Cn
\
1m
1
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IIpukiiag moO0ygoBv ABOICTOI 3a1a4il
JITHIVTHOTO IpOIrpaMyBaHHS

max Z = —-5x, +2x,
X, +x, >1;
2x, +3x, <3;

x, 20, x, 20.
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IIpukiiag moO0ygoBv ABOICTOI 3a1a4il
JITHIVTHOTO IpOIrpaMyBaHHS
max Z = ~5x, T 2x,

X, T x, S 71;

1_2x1+3x255;
x, 20, x,20.
m F ="y T35y,
‘[‘y1+2y22‘5;
Y T3y, 2 2;
y, 20, y,20.



OcHOBHI TeopeMM ABOICTOCTI

Jlema1. (ocHOBHa HepiBHICTb Teopil [ABOICTOCTI).
AKWOo X =(x,x,...%,) Ta Y =02 Vm) — OONYCTUMI
DO3B'ASKM BIAMOBIAHO MPSAMOI Ta ABOICTOI 3afiad, TO
BUKOHYETbCA HEPIBHICTb

F(X)<Z(Y) abo 2%/ <2.bii. (7)
j=1 i=1

JNlema 2. (goctaTHA ymMoBa OMTUMANbHOCTI). AKLLIO
X" =%, 0x0) TA Y =01.Y2.5Vm) — DOMYCTUMI PO3B A3KMU
NpAMOI Ta JABOICTOlI 3afad, Aans AKUX BUKOHYETHCH
PIBHICTb

F(X")=2(Y") (8)

% 2k : ) : :
TO X , Y —onTuManbHi PO3B A3KW BIAMNOBIAHWUX 3aa\.
20



OcHOBHI TeopeMM ABOICTOCTI
(I Teopema gBOiICTOCTI)

Mepwa TeopemMa ABOICTOCTI. AKWO nNpsMa 3agaye
J10 mMae onTuMasibHUW MfiaH, TO ABOICTAa 3ajaya TaKOoX
Mae OnNTUManbHWW nMnaH, NpUYoOMy 3HaAYEHHSA X
LiNboBMX PYHKLIM cniBnagatoTb

max/ =minZ

AKLW,0 UinboBa hYHKLIS OOHI€l i3 3aa4 He 0OMEXEH],
TO iHLW A 33ja4ya TaKOXX He Ma€E p 03B A3KY.
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ExoHoMiuHmM 3micT I Teopemm 1BOiCTOCTI

MakenManbHun  NpueyToK (Fmax) NiANPUEMCTBC
OTPUMYE  MpU BUPOOBH U LITBI npoaykKuii 33
ONTUMANIbHUM NNAHOM X, = (x.x3....x,), OfHAK Ty Camy
CYMy KOWTIB (Zmin =Fmx) BOHO MOXE OTPUMMATH
peanisyroqm pecypcv 3a ONTUMalbHUMW  LiiHaMu

ot = (V1 Y2.0 V). 3@ YMOB BUKOPUCTAHHA THWKNX NNAHIE
XiXosziYopz, BUXOOAYM 3 OCHOBHOI HEpPIBHOCTI Teopil
LOBOICTOCTI, AOXOAM BIA peanizauil npoaykuii saBxau
MEH LI HiIXX BUTPaTW Ha IT BAPOOBHU L TBO.
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ExoHoMiuHmM 3micT I Teopemm 1BOiCTOCTI

ap Xy tpXy ...+ ap,X, + X1 Zbl,
< 21X T A Xy T ot AopXy, T+ X0 = bz,

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

A1 X+ Ao Xy + ot QX X0, =b,.

appn a1 Vo et a1 Vm — VYmsl =C1»
< A1 +apnyr T .ty Vy — Vme2 =C2,

53
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ExoHoMiuHmM 3micT I Teopemm 1BOiCTOCTI

‘ OCHOBHI 3MIHHI MPAMO1 3a7a41

X1 A2 Xt A
1 T
Ym+1 Ym+2 Ym+k Ym+n

‘ JonarKoB1 3MIHH1 JIBOICT 01 3a7adl

JlomarKoB1 3MIHH1 OIPsAMOL 3a7at1 I

An+l An+2 An+] An+m
1 " e B we O
F1 Y2 Yi Ym

(OCHOBHI1 3MIHHI1 JIBOICT 01 3a7a41 |



OcHOBHI TeopeMM ABOICTOCTI
(gaciigok 3 I TeopeMu aBOiCTOCTI)

* —

Y =cs D!

Coas

95



ITpukiazn (3acTocyBaHHSI HACTIIKY
3 I TeopeMu aBOiCcTOCTI)

TPHBAMICTDH OBPOEBKH MPOJAVKIII, rox

Tum TpueamcTe 06pobKH 0UHHIY NPOOYEL BHOY TovpanicTs po6ota
0bJIagHAHHA A B C 06JIaIHAHHA HA MICALE
I 1 2 - 360
II 2 . 2 520
I 1 1 2 220

llina omyuuiy npoxpykiiil suais A, B1 C
nopisHoe 90 mos., 110 mosr. Tta 150 mor.
BIITIOBITHO.
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ITpukiian (3acTocyBaHHSI HACTIIKY
3 I TeopeMu aBOiCcTOCTI)

max £’ =90x; +110x, +150x5
(X1 +2x5 +4x5 <360,
2x1 +4x5 +2x5 <520,
X+ X +2x3 <220,
x;20, /=123

A\

max/ =90x; +110xy +150x3,
(.Xl + 2)(?2 + 4)(?3 +Xq = 360,

A\

2)61 + 4)62 + 2)63 T X5 = 520,

& T Xy + 2X3 T+ Xg = 220,

x:>0,7=12,3.4,5.6.
j=5 57



ITpukiazn (3acTocyBaHHSI HACTIIKY
3 I TeopeMu aBOiCcTOCTI)

90 | 110 | 150 0 0 0
bazHc Coas [Tnan = = = = = -

1 A2 A3 Ay ds Ag

A4 0 100 0 0 3 1 -1/2 0
A> 110 40 0 1 -1 ( 0 1/2 -1
Al 90 180 1 0 3\ 0 -1/2 2

20600 | © 0 10 0 5 70
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ITpukiazn (3acTocyBaHHSI HACTIIKY
3 I TeopeMu aBOiCcTOCTI)

90 | 110 | 150 0 0 0
bazuc Céas [Tman = - = = = —
A1 A> A3 — 46
A4 0 100 0 0 3 4 1 -1/2 0
A> 110 40 0 1 -1 \ 0 1/2 -1
Aj 90 180 1 0 3 U0 -1/2 2
A, 0 | 0 | 10 ] 0 70
minZ =360y, + 520y, +220y;, | 1 .
(Y +2y, + y3 290, 2
1291 + 4y, + y3 2110, Y =(0 110 90)-|0 % -1
k4-)/1 + 2y2 + 2)/3 > 150, 0 ] )
yi209i215293. 2

Z . =10-520+ 70220 = 20600

59
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AHaJI13 IBOICTMX OIIIHOK

3a OONMOMOror ABOICTUX OUIHOK MOXHA BU3HA4YUTU
CTaTyC KOXXHOro pecypcy npsamoi 3aaadi (aepiunTHUM,
HepgediLUTHUIN) Ta peHTabenbHIiCTb NPOAYKLIil, LW,C
BUIOTOBNSAETbCA (peHTabenbHa, HepeHTabenbHa).

90
Al
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OcHOBHI TeopeMM ABOICTOCTI
(IT reopema aBOIcTOCTI)

Teopema Npo AONOBHIOIOUY HEXOPCTKiCTb (AN
CMMETPUYHUX 3agad). Ona Toro, wob nnaHn X Tta r*
BIZANOBIAHUX CNPsXKeHMX 3agad 6ynm onTuManbHUMU,
HeobxigHO | AoCTaTHbO W06 BUKOHYBaNUCA YMOBU
LOMOBH FOKOU Ol HEXOP CTKOCTI:

xj;- Zayyl -J—O,]:l,n (9)

\ /=1

Vi Zal-jxj-—bi}:(),jzl, , (10)

\J=1
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Exonomiuamni 3micr Il Teopemu
IBOICTOCTI

AKLWL,0 Ana BArOTOBNEHHSA BCiel NpoayKLuil B KiNIbKOCTI,
O BA3HAYAETbCA ONTUMANbHMUM MJIaHOM X BUTPaTy
OOHOro I-r0 pecypcy CTPOro MeHLWi HiXX Woro
3arafibHUM obcar b;, To BignoBiAHa OLiIHKAa Takoro
pecypcy » =0 (KOMMOHEHTA OMNTUMaNbHOro mMaHy
NBOICTOI 33fayi), TOOTO TakKUi pecypc 3a AaHWUX YMOE
ONS BUPOOHMLTBA HE € LLIHHUMD,

AKWO X BUTPaATU pecypcy [LOPIBHIOKTb WNOrc
KinbKoCTi b;, TOBTO MOro BUKOPUCTAHO MOBHICTIO, TO BiH

e «LiHHUM» Ans BUPOBHULTBA i MOro ouiHKa Vi 6yae
CTPOro 6inblue Hyns.
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Exonomiuamni 3micr Il Teopemu
IBOICTOCTI

Ina onTumanbHOro rnnaHy ABOICTOI 3agadi Y. y
BUMAaAKy KON AedKe j-Te OOMEeXEHHSA BUKOHY ETbCA, K
HEepiBHICTb, TOOTO BCI BUTpPATU Ha BUPOOHULTBO
OAUHWNLUI j-TO BUAY NMPOAYKLIT NepeBULYOTb IT LiHY ¢/,
BUPOOGHMLUTBO TaKOro BuAay npoayKuii € HegouinbHUM, |
B ONTUMaNIbHOMY MJiaHi NpAMOI 3agadi KiJIbKiCTb Takol
npopyKLii X; AOPiBHIOE HY 0.

AKWO BUTPaTN Ha BUPOBHULTBO j-ro BAAY Npoay Kuil
OOPIBHIOKOTb LiHI ogMHUUI npoayKuil ¢;, 1T HEOBXiAHO
BUFOTOBNATU B KiJIbKOCTI, WO BM3HA4Yae ONTUMaNbHUN
nnaH npamMoi 3agadi x; >0.
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Hacninok II Teopemmn aBoicrocTi

Hacnipok ppyroli TeopeMuM JABOICTOCTI. AKLLIO E
pesynbTaTi NigCcTaHOBKW ONMTUMAJIbHOro nJjiaHy npamol
3ala4i B cucCTeMy OOMeXeHb LUiel 3agadi [-Te
OOMEXEeHHA BUKOHYETbCA SAK CTpOra HepiBHICTb, TO
BiANOBIAHWUMA 7-U KOMMOHEHT ONTUMAJNIbHOro rJaHy
ABOICTOI 3agadi AOPIBHHOE HY JIHO.

AKLWLO 7-N KOMNOHEHT ONTUMaNIbHOIO NnnaHy ABOICTOI
3afadi nodaTHUW, TO BIiAMOBIAHE [-Te OOMEXEHHS
NPAMOI 3aga4i BUKOHYETbCA AJ1A ONTUMANbHOro nJjaHy
AK PIBHAHHA.
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ITpukiiag (3acTocyBaHHSI HACTIAKY 3
II Teopemm gBOiCTOCTI)

maxF =90x; +110x, +150x3,  minZ =360y, + 520y, +220y;,

(x| +2x5 +4x3 <360, (Y + 2y, + 33 290,

$2x1 +4x5 +2x3 <520, 2y +4y, + y3 2110,

X1+ Xy + 2x3 <220, 4y +2y, +2y3 2150,
x; 20, j=1,2,3 Y 20,i=1,2,3

X" =(180 40 0 100 0 0) Y =(0 10 70 0 0 10)
x| + 235 +4x) =180+ 80 = 260 <360, = y1 =0,

2x1 +4x5 +2x3 =360 +160 = 520 = 520,

X| + Xy + 233 =180 + 40 =220 = 220,
> * * * *
x1>O:>yl+2y2+y3:9O,

N

xy >0 =21 + 4t y3 =110,



OcHOBHi TeopeMM TBOICTOCTI (ILI
TeopeMa ABOICTOCTi)

Tpeta Teopema ABOICTOCTI . KOMMNOHEHTH
ONTUMaNbHOro nnaHy pABoiCTOl 3ajadi y;. (=Lm)
OOPIBHIOKOTb 3HA4YeHHAM YacTUHHWUX MOXIAHUX BIJ
UinboBol  QYHKUIT  F(b,b,....0,) NO BIANOBIAHUM
aprymMeHTam b, (i=1m), abo

OoF «
—=vy., (i=12,...,m).
3]9,- Vi (1 m) (11)
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ExonomiuamMi 3mict 111 Teopemn
IBOICTOCTI

BUKOpUCTOBYOUN TPETHO TeopemMy LABOICTOCTI ferke
BA3HA4YMTW BMNJAMB Ha 3MiHY 3HayeHHsA LUiNboBOI
GYyHKLUIT 36iNblIeHHST (3MEHLLEHHS) 0OCAriB OKpEMUX
pecypciB. 4MCNOBI  3HaA4YeHHA  ABOICTUX  OLHOK
MOKasylTb Ha AKY BeMYUHY 3MIHIOETbCA LiNbOBE

bYHKLUIA Npy 3MiHI 06CcAry BiANOBIAHOrO AaHIN OLiH L
NG
pecypcy i :Abi'

TaKkMM YMHOM, MPY Manin aMiHi b; 3amicTb 3agadi (1)-
(3) MmaeMo HOBY 3agauy, Ae b 3aMiHeHO Ha b/ = b; + Ab;.

67



AHa’i3 3aga4di Ha Yy TJIIMBICTH

3MiHa pPiBHUX KoedilieHTIBY NpAMIA MaTeMaTUYHIN
MoZeni MoOXXe BMJIMHYTU Ha ONTUMaNbHICTL |
AONYCTUMICTb OTPUMAHOrO nJjaHy Ta MpUBecTM Ao
OAHIEl 3TaKNX CUTYaLLin:

e CKJlag 3MIHHMUX Ta IX 3Ha4YeHHS B OMTUMalIbHOMY
nnaHi He 3MIHKOKTbCH;

e CKJa[ 3MIHHUX 3anMLIAETbCcA nonepeaHim, ane 1x
ONTUMasbHI 3Ha4YeHH S 3MiH FOHOTbCH;

e 3MIHIOETbCA CKJ1IaJ, 3MIHHUX Ta 1X 3HA4YeHHSA E
onTUManbHOMY MJaHi 3agaui.
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AHaJri3 3a1a4i Ha Yy TJIMBICTh. AJITOPUTM

1. dopmyinroemMo MaTeMaTMUHYy MOEIIb 3a7adyl JIHIMHOIO
IIporpaMyBaHHA Ta IBOICTY 110 Hel.

2. 3anmcyeMo OIITMMaJIbHI IUIaHM IPSAMO]I Ta ABOICTOI 3a1a4
1 poOMMO 1X eKOHOMIUHMV aHaJIi3.

3. BusHauaeMoO cTaTyc pecypciB IIpsIMOI 3ajiadl Ta IHTep-
BaJIM CTIMKOCTI JOBOICTMX OIIIHOK BIIHOCHO 3arlaciB
nedinUTHIX pecypciB.

4. Bu3sHavaeMO IUIaH BUPOOHMIITBA HPOAYKIi Ta 3MiHY
3araJIbHOTO [OXOMy MiAIIPMEMCTBA, SKIIO 30UIBIIYyBaTU
3ar1ac KOXXHOI'O pecypcy.

5. BusHauaemo peHTabes/IbHICTh KOKHOTO BUIY IPOIYKILii,
1110 BUTOTOBJIETHCA Ha ITAIIPVIEMCTBI.

6. Po3paxoByeMo 1HTepBa/lM MOXJIMBOI 3MiHM IIHU OIW-
HIII1 KOXKHOTO BUY IIPOMYKIIII.
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