YHiBepcuTeT MUTHOI cIipaBy Ta piHaHCIB

OnTumisamiigai
METOIM Ta MOJIeJsIl

o1, J1eoins O.FO.

JIHIITPOIIeTPOBCHK
2016



Tema 12: Hesmixairai 3amgadl orrrmmiza-

1. Meron MHOXHMKIB Jlarparka
Ilnan

1. YMoBHUIT Ta Oe3yMOBHUV eKCTpeMyMu

PpyHKIIIT

2. Ines MeTony MHOXKHMKIB Jlarparka

3. MeToz MHOXHMKIB Jlarparxka

4. I Ipuxiian

5.  Ys3arajsitbHeHUM MeTO/T MHOXHWKIB
Jlarparka

6. HeoOximHi yMOBM ICHYBaHHSA CIIJIOBOY
TOYKI1

2



MeToam po3B’si3aHHS 3a1a4
HEeJIIHIMHOI OIITMI13aIiii

MeTtoau PO3B A3y BaHH A 3a7au HEeNniHINHOI
ONTUMI3aLil 6yBatOTb NPAMI Ta HENPAMI.

3a [OOMOMOrord nNpsAMMX METOAIB  3HaAXOAXKEHHS
ONTUMaNbHUX MNNaHiB 3QINCHIOKTL Yy  HanpsaMmKy
HaAWBUAWOro 30iNblleHHSA (3MeHLEeHHS) 3HaJeHHSs
LiNboBOI @QYHKUIl. TunoBMM npeacTaBHUKOM L€l
rpynu MeTtoniB € rpaaieHTHi. Meroanka 3acTocyBaHH S
HenpaAMNX MeTofiB nepenbadvyae 3BeAeHHS 3afdadi Ac
Takol, ONTUMYM AKOI cnig 3HaxogAuMTW NPOCTillUMU
MeToaMU .



MaTteMaTHUYHAa ITOCTAHOBKA 3aaaYl
HEeJIIHIMHOI OIITMI13aIiii
Hanmnpoctiwnmmn gnsa  posBA3yBaHHA € 3ajadi

HeniHiIMHOI ONTUMI3alil, B AKUX cCUCTeMa OOMEXEHE
CKJ1alaeTbCA UL E 3 PIBHAHD.

SHaNTH
z =z(x1,X5,..., X, ) = max(min) (1)
3a YMOB
g(X, %y, X,) = b; (i=1,m), (2)
x; 20 (j=Ln) (3)

Akuio xoya 6 opgHa 3 PYHKUIN (z(x.x3....x,) abC
gi(xlaxzr“axn), izl,_m) € HeNHINHOILO.



YMoBHUM Ta 0e3yMOBHUM
eKcTpeMyMu PYHKITIN

Y 6e3yMOBHUX HEeNiHIinHMX 33agad onTuMizauil
NoKanbHMK Ta rnodanbHNM eKCTpemMy Mu
BU3HAYaltOTbCA 3 HEeOoOXigHWX Ta [AOCTaTHIX YMOE
ICHYBaHHSA eKCTpeMy My @ yHKLUIT.



YMoBHUM Ta 0e3yMOBHUM
eKcTpeMyMu PYHKITIN

HeobxigHa yMoBa  iCHyBaHHS  JIOKaNbHOrC
eKCcTpeMyMy GYHKUIT ABOX 3MIHHUX @ OpMYy JTHOETBCS:
NS TOro, Wob TouKka (x.x) 6yna TOYKOK NIOKaNbHOrC
eKCTpeMyMy, HeobXigHo, Wwob GyHKUiA f(x.x,) 6yne
HenepepBHOK | AU @ epeHLIIMOBHOKO B OKONI L€l TOYKHK
| nepwi 4YaCTUHHI MOXiAgHI 32 BMIHHUMM x Ta x Y LN
TOUL I AOPIBHIOBANN HYJIHO:

L)) _ O
0 X, - Ox,
ToukKa (x/.x;) HasnBaETbCA KPUTUYHOLO.
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YMoBHUM Ta 0e3yMOBHUM
eKcTpeMyMu PYHKITIN

HocraTtHqa yMoOBa ICHYyBaHHA floKasnbHOrc
eKcTpeMyMy @dYHKLUIT ABOX 3MiIHHUX: ANS TOro, W06
KPUTUYHA TodKa (x.x;) Oysla TOYKOK JIOKaNbHOrC
eKCTPEMYMY, AOCTaTHbO, Wo6 dyHKUia f(x.x) 6yne
BU3HaYeHa B OKOJi KPUTUYHOI TOUYKM (x,.¥;) Ta Mana E
Ui Touyui HenepepBHI 4YaCTUHHI NOXIAHI Apyrorc
nopsaaKy.



YMoBHUM Ta 0e3yMOBHUM
eKcTpeMyMu PYHKITIN

_ 52f(x10,x3) (92f(x10,x3) B é’zf(xlo,xg) 2>O
Toal, AKWo |7 52 % Ox, O, , TO E
Touli (.x)  dyHKuia f(x.x) Mae eKcTpemym,
ACEIPR
npu4YoMy, SKLLO ox2 . Tomi (.x) — TOUKa

NIOKaNbHOro MakcMMyMy GYHKLUIT f(x,X), a gaKuwe

O°f (. %) _ N
Ox? , Toai (%,%) — TOYKA NOKaJbHOrQ

MiHiMyMy b yHKLiT J (X, %;)



YMoBHUM Ta 0e3yMOBHMUI
eKcTpeMyMu PYHKIIIN

Y paasi, aKkLw,o
1 |[2ret] [T
ox; ox; dx, 0x, !

TO BTOYLI (.x)) PYHKLUIA /(x.x,) eKCTPEeMYyMy He Mae.
AKLL0
{@zf(xlo,xg)} {azf(xf,xS)Hazf(xfmS)T »
Ox; Ox; 0x,0x, )
TO MUTaAHHSA NPO ICHYBaAHHA EKCTPEMYMY 3aJM LI aETbCH
BIAKPUTUM.




ITpukiiaa 3agavi ABOX 3MIHHMX
YMOBHOI HeJIIHIMHOI OIITMMi3ariii

SHaUTU
max (min) f(x, X, ) (4
332 YMOBM, LLLO
q(x;,%,)=0b (5)
Hannpoctiwmin cnocié posB's3aHHS 3ajadi Takoro

BUA4Y Mofsirae B TOMy, LLLO cnoyaTky 3 obmMexeHHs (5)
3HaxXo4ATb BAPa3 OAHI€l 3BMIHHOI Yepe3iHLWY.
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ITpukiiaa 3agavi ABOX 3MIHHMX
YMOBHOI HeJIIHIMHOI OIITMMi3aIiii

Hanpuknag, BM3Ha4daoTb X, yepes X;. OTpUuMaHUu
BUpas Buay X, =&(x) nigcrarnaioTby GyHKUito (4), WC
Nicna Luboro crae @YHKLUIE OgHIEl 3BMIHHOI f(x,8(x1)), |
nani 3HaxogaTb I 6e3y MOBHU I EKCTPEMY M.

AKWo Jedka Toyka ¥ € TOYKOK EKCTpeMy My
bYHKLUIT f(x,8(x)), TO TouKa X (x1,x;=g(x/)) € TOYKOK
YMOBHOrO ekcTpeMyMy dyHKLUIT (4) 3a ymoeu (5).
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ITpukiiaa 3agavi ABOX 3MIHHMX

YMOBHOI HeJIIHIMHOI OIITMMi3ariii

OOHaKk He  3aBXau BAAETbCA  BiALIYyKaTu
aHaniTMYHNKU BUpas3 ogHIiel 3MIHHOI Yepes iHLY B YMOBI
(5). Yacto uUe [JocUTb BaXKO 3AIACHUTU  abo
HEeMOXXJTINBO. TaKoX IHOAI CKNnagHo y3aralbHUTN JaHuu
cnoci6 gna dyHKUIT N 3BMIHHUX, Ha AKi HaKNageHo m
obMexeHb. ToMmy onucaHa JocuTb npocTa ifges
3BefleHHA 33jadl BIAWYKAHHA YMOBHOIO eKCTpemy My
b YHKLUIT KiIbKOX 3MIHHUX A0 3agadvi Ha 6e3y MOBHWUM
eKCcTpeMyM (QYHKLUIT OgHIi€El 3MIHHOI He MoXe 6yTu
BUKOpUCTaHa AK OCHOBa YHIiBepcallbHOro Metoay
PO3B A3y BaHHA 33a4 Ha Y MOBHUUW EKCTPEMY M.
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Iness MeTOOy MHOXKHMKIB
JlarpaH>ka

lpeAa MeToAy MHOXHWKIB JlarpaH)>a nondrae E
3aMiHI NO4YaTKOBOI 3agauyi NPOCTILOHO.

Bin no4yaTkoBOol 3afayi  MOWYKY  YMOBHOIC
eKCTpeMyMy nepexoaumMo A0 3ajadl BiAWYKaHHS
6€3yMOBHOIo  €KCTPEMaJSIbHOro  3HAYeHHS  IHLUOI
dGYHKUIT. OTXe, 3aBOAKM TaKoOMy MepeTBOPEHHIO
MOXJIMBE  3aCTOCYyBaHHSA METOAIB  KJlaCU4HOrc
3HaXOMKEHHS eKcTpeMy My @ YHKLIT KiJIbKOX 3BMIHHUX.
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[ MeTton MHOXXHMKIB JIarpaH>ka

SHauTH
max(min)Z:f(xl, Xoy ey xn) (6)
3a Y MOB:
ql.(xl, Xoy ooy ( lm) (7)
ne GyHKUil flo, x, o ox,) q,(x1 2s - X,) MalOTE

6yTH And epeHLinoBHNMN.
3agayva (6)-(7) nonsarae B 3HaXOMKEHHI eKCTpemyMy
bYHKUIT /(X) 32 yMOB BUKOHAHHSI OBMEXKeHb ¢, (i =1,m)
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[ Meton MHO>XXHMKIB JIarpaH>ka

[lepexogMmo [0 3ajadi nowyky 6e3yMOBHOrC
eKcTpemMyMy. TeopeTuyHO [oBefeHO, L0 MOCTaHOBKU
Ta PO3B' 13aHHSA TaKNX 33734 eKBiBaJIEH THi.

3aMiHeMO LinboBy MyHKLiO (6) Ha cknagHiwy. Ls
bYHKLUIS HasuBaeTbcd (G yHKUieto JlarpaH)a | Mae
TakKun BUTNAAN;

L3153 000330, Ay ey A ) = [ (35X 500, )+ 3 2 (B — (X1, %5500, X,), (8)
i=1

ne A — pesiki HeBIAOMI BEIMYUHU, LLO HasnMBarOTbCH
MH O)>XH U KamMu JlarpaH xa.
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Metoa mHOXKHMKIB Jlarpan>ka

3HaWJJeMO YaCTUHHI MoxXigHI | NMpUPIBHAEMO X [0
HY Ns:

oL o
<gj=0 =1n)
oL o
\8/11.: (1=1 )
o (x1,%5,....%,)  ~o, 04;(x),%5,...,X,) —
e E T & =11}
b —4,(5 %%, =0, (i=Tm) 9)

Ilpyra rpyna piBHHb cuctemn (9) 3abeanevye
BAKOHaHHS1 YMOB (7) nMo4aTkKoBOI 3adadi HEeNiHiNHOI
OnTUMI3aLlil.

Cuctema (9), K nMpaBuIIo, HeNMiHINHA. 16



[ Meton MHOXXHMKIB JlarpaH>ka

Pose'azkamn (9) € X =(x.x5....x) i A= 4...4,) -
CTauioHapHi TOYKKU. OCKiNbKKU, Ui PO3B A3KN OTPUMaHI
3 HEOOXiAHOI Y MOBM €KCTpEeMY My, TO BOHUW BA3HAYalOTE
MaKCUMy M, MiHIMyM 3agadi (6)-(7) abo MOXYTb 6yTu
TOYKamMmn nepernHy (Cify1IoOBUMU TOUKaMM).

Hna  AlarHOCTyBaHHA  CTaliOHApHUX  TOYOK |
BU3HAYEHHS TUMY eKCTpeMyMy HeobXigHO nepeBipuTu
BAUKOHAHHA [OCTaTHiIX YMOB €eKCTpemMyMmy, TOO6TC
aocnianTn B OKONI CTauioHapHUX TOYOK
amdepeHUiann apyroro nopaaky (SKWwo ana GyHKLin
z=f(x,%,,...%,), ¢;(X,X,,...%,) iCHYOTb APYri YaCTUHHI
NoxiaHi i BOHW HenepepBHi). 17



[ MeTton MHOXXHMKIB JIarpaH>ka

YzaranbHeHHA  OOCTaTHbOl  YMOBM  ICHYBaHHS
NIOKANIbHOro eKkcTpemMymMy mansa QYHKUIl N 3MiIHHUX
NpuUBOANTL OO Takoro npasuna:. 3a QYHKUIEK
NarpaH>ka Bugy (8) 6y ayetbca MmaTpuusa I'ecce, WO Mae

6/I04HY CTPYKTYpPY poaMipHicTio (m+n)x(m+n):

H=|-=1--
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[ Meton MHOXXHMKIB JlarpaH>ka

ne O — mMatpuua poaMipHicTio (mxm) 110 CKNaOaeTbCA &
HY TbOBUX ENTEMEHTIB,

P — Matpuus posMipHicTio (mxn), eneMeHTU $KOI

[ Dq,(x) oq,(x) )
0 x, - Ox,
P=| ...
BM3Ha4yaroTbCs Tak: 29,  99,(x) |
L 0 x, ox, )

P’ —TpaHCroHoBaHa MaTpuLs 4o P poaMipHicTio (nxm)
Q —mMaTpuus Po3MIpHICTIO (nxn) BUAY:

0°L(x,).)
Ox,0x;

0=

2

, ez’:l,Tn, j=Ln
& 19




[ Meton MHOXXHMKIB JlarpaH>ka

Po3rnssHeMoO O3HaKu BUAY €EKCTpeMyMy pPO3B A3KY
cuctemmn (9). Hexalh crayioHapHa To4Ka Mae
koopAMHaTn X~ =0 %.x,) | A" =4, 2., 4,).

1.Toyka X° € TOYKOH MakKCUMyMy, AKLO,
MOYMHAIOYM 3 TONOBHOrO MiHOpPY nopsaaky (m+1),
HacTynHi  (n-m) TronoBHUX MiHoOpiB MaTtpuui H
YTBOPKOKOTb 3HAKO3MIHHWUW  4ucnoBuW pAd, 3Hak
neploro 4neHa £€KOro BWM3HA4YaEeTbCd MHOXHWUKOM

(_l)m—l-l
2. Toyka X~ € TOYKOH MiHIMY MYy, SIKLLLO, MOYUH arouu

3 FONIOBHOrO MiHOpPY nopsaky (m+1), 3HaK HacTYMHUX
(n—m) ronoBHUX MiHOpIB MaTpuli H BWU3Ha4YaeETbCH

MHOXHUKOM (D" 20



IIpuxnazn,

AKLUIOHepHEe TOBapPUCTBO 3 OH6MEXEH OFC
BignosiganbHicTio Buainnno 1200 Na pinni nig ocHOBHI
CINIbCbKOrocrnogapcbKi KynbTypu — O03MMYy MNLWEHULIO |
LYKpoOBi 6ypsakKu. Y Tabn. 1 MaeMO TEXHIKO-EKOHOMIYHI
NOKasHM KN BUPOLLYBaHHSA LNUX KYIbTYp:

IToxasHUK OsumMa MuIeHULA X, COTHI ra LTyKpoB1 OYpaKH X2, COTHI T'a
VPoKarHICTh, T/Ta 4 35
IMiHa, TpH/T 800 300
CoGBapTICTh, TPH/T Y = ll.le?‘ - 200x;, +1200 Yq = ll.ﬁx% -150x, + 650

HeobxigHO 3HanTM ONTUManNbHI MAOLWi NOoCiBY
O3/ MOI MEeHULI Ta LYyKPOBUX 6YPSAKIB.



Ilpuxiian

Hexan: x1 — nnowa pinni nig o3MMoro MileHunLeto,
COTHI [ 3;

X2 — AAowa pinni nig uykpoBMMu 6ypsakamu, COTHI
[a.

3BEpPHEMO yBary Ha Te, WO CobiBapTiCTb TOHHWU
NWeHnLi Ta UYKpoBUX OypsikKiB 3anexunTb Bif
BiAMOBIAHOI NJOLLLI nocisy.
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Ilpuxiian

3annuemMo €eKOoHOMIKO-MaTeMaTuuHy Mogdenb L€l
3a7au4i.
KpuTtepieM onTUManbHOCTI Bi3bMEMO MaKCUMI3aLlitC

YN CTOro JOXOAY:
max f = 4(800 —12,5x2 + 200x, — 1200)x,100 +

+35(300-12,5x2 +150x, —650)x,100 =
=400(—12,5x; +200x] — 400x,) + 3500(-12,5x; +150x2 —350x,)

33 YMOB:
X, +x, =12,

23



IIpuxiian

3anuiwemMo @ yHKUito JlarpaHxa:
L(x,,%,,A) = 400(=12,5x + 200x" — 400x, ) +3500(=12,5x5 +150x; —350x,) +
+ A4, (12—-x—x,).

BisbMeMO 4acCTUHHI MnoxigHi | NPUPIBHAEMO 1X AC
HY NS

(0L
oL =400 (— 37,5x7 +400x, — 400)— A =0,
X,

] oL =3500 (—37,5%22 +300x, —350)—24 =0,
0 x,
@zlz—xl—xz :O

04

24



IIpuxiian

3 Luiel cMcteMn piBHAHb BU3HAYaeEMO KOOpAUMHAaTU
CiAIOBUX TOYOK. 3 Mepuworo Ta ApYyroro PIiBHAHHS
3HaXO0AMMO A1 i, NPUPIBHIOKOYKX BUPaA3n, MaAEMO:

400(=37,5x; + 400x, — 400) = 3500(-37,5x; + 300x, — 350) (10)

abo, ckopoTmBw K Ha 100 06mMaBi YaCTUHW | PO3KPUBLL U
Oy XXKU, OTPUMaEMO:
150x;" +1600x, —1600=1312,5x; +10500x, ~12250 . (11)

|3 0OCTAHHbOIO PiBHAHHA CUCTEMU MAEMO: X; =12—-x,

25



Ilpuxiian

[igctaBumo BUMpa3 gna %y piBdictb  (11).
O TpnMaemo:
~150(12 - x,)* +1600(12 — x,)—1600 = —1312,5x2 + 10 500x, —12 250
abo
~150(144 - 24x, + x2)+19 200 ~1600x, —1600 =
= ~1312,5x2 +10500x, —12250 ;
21600 + 3600x, —150x2 +19 200 —1600x, — 1600 +
+1312,5x2 =10 500x, +12 250 = 0.
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IIpukiian

O TXKe, 1162x; —8500x, +11450 =0
D =72250000-53219600=19 030400

\/5 ~ 4362 .
8500+ 4362
W _ ~5.53 .
*2 2324 > (553 a);
8500 — 4362
2 = ~1,78 -
*2 2324 ¢ (178 T a).

BianoBi AH O Al CTaeEMO:
v 6,47 (647 [a);

x,” ~10,22 (1022 Ta).
27



IIpuxiian

Tob6TO OTPUManu ABi CiANI0BI TOYKW:
xM =647, |[x?=10,22;
=553 |x? =1,78.

[lepeBipMMO 3a [ONOMOroK LOCTaTHbOI YMOBWU
ICHYyBaHHA eKCTpeMyMy Ccrnodarky CciganoBy TOYKY

X" =005x3")
Matpuus [ ecce Mae Takuu BUTNAL;
(0 | 1 | A
L _.
H=|1]-34100 0
|
(1! 0 —401625)

28



Ilpuxiian

3a B/ L e3a3Ha4YeH M rnpaBuIOM BU3HA4YaeMO roJiIoBH |
MiHOpW, NOYMHauM 3 2-ro nopaaky (m+1=1+1=2):

0 1
271 —34100
0 1 |
Ay, =1 -34100 0 =435725
I 0 —401625 '

OT)Xe, roNoBHI MIHOPU YTBOPHOKOTb 3HAKO3MIHHUHA
PAL Ta, NOYNHAKUYM 3 FOIOBHOINO MIHOPY 2-FO MOPAAKY,

HaCTyMHWUIA MIHOpP BU3Hayaerbcst 3HakoMm (D" =(-1)*,

* .. .1
To6T0 X, =(x":x3”) € TouKor MaKcMy My .
29



IIpukiian

O6YNCNINMO 3HAYEHHS LiNboBOI (PYHKUIT B LN
TOYLLI:
f(x, =6,47; x, =5,53) = 4(800 — 532,26 + 1294 — 1200)647 +
+35(300—-382,26 + 829,5 — 650)553 = 4625863.

AHanorivHi 0OYUNCIIEHHSA nns TOYKMU

X" =(x?=10,22;x” =1,78) MOKa3ylOTb, L0 BOHa He ¢
eKCTp eMasibH Oto.

OTxe, uinboBa PYHKLUIA Habyae MaKCMMaNbHOIC
3HA4YeHH4, AKLL0 O3XMa MeHnLUA BUPOLLLY BaTUMETbLCH
Ha nnow,i 647 ['a, a UyKpoBi 6ypsAKKU —Ha naouli 553 Na.
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Y3arajispHeHM MeTOd MHO>KHVKIB
JlarpaH>ka

PosarnsHemo Taky 3aady B 3arajibHoMy BUTNAL;:
max (min) F = f(x;,x,,...,x,)

s k)

q.(X;,%,,...,x )<b, (i=k+1,....,]);

(X1, %,,..,x,) 2 b, (i=1+12,....m),

NnpuyoMy BCi QYHKLUII, WO BXOAATb Y 3afjadyy, MatoTE
6yTU and epeHLinoOBHMMM Xoda 6 oguH pas.

fql_(xl,xz,...,xn) =b, (i=1,2

A
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Y3araJibHeHM MeTOd MHO>KHVKIB
JlarpaH>ka

OyeBMAHO, WO BBeAEHHA B NiBI  YacTUHU
HepiBHOCTEM cUCTeMU OOMEXeHb 3apadi [o[aTKOBUX
HeBiJ EMHUX 3MIHHUX X, 20 (i=k+1...m) nepeTBOptOE
NoYaTKoOBYy 3afladyy B TaKy, WO MICTUTb JNLLE
OOMEXeHHSA-PIiBHOCTI, TOO6TO fAKa 3a GOpMOK Té
METOZOM pO3B'A3yBaHHA 36iraTUMeTbCA 3 3apadeto (6)-

(7).

32



Heo0OxigHi yMOBM 1ICHyBaHHS
CIIJIOBOI TOUKM

[1na po3pobnieHHs MeTOAIB PO3B A3y BaHHSA OKPeMMX
TUNIB 3ada4y HeNliHINHOro nporpamMyBaHHSA BaXJ1UBE
3HAaYEeHHA Ma€e TMOHATTA CIJIOBOI TOYKU, a TaKOX
BU3HaYeHHS1 HeobXigHMX | AOCTaTHIX YMOB iCHYBaHHS
cpgnoBux Touyok GyHKuUii JlarpaHxa L(X,A) y
(n+m)-BUMipHOMY npocropi 3MIHHWNX
(X, %5 X, 4, 40505 4,) 328 [OBINIBHUX YMOB, SKi
MOXXY Tb HaKJ/1afaTUCA Ha IX 3HaKM.
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Heo0OxigHi yMOBM 1ICHyBaHHS
CIIJIOBOI TOUKM

PosrnaHemMo HeniHinHy 3agavy:

max /' = f(x;,x,....%,)

q,(xX;,%5,...,x,)=b, (i=1,m)
[1p4yoMy Ha KOMIMOHEHTU BEKTOPIB XA HaknageHc
OOMEeXeHHS Ha 3HaKWu. [103HaYMMO MHOXUHY TOYOK,

LLLO 3a/10BOJIbHAIOTb TaKi 06MeXeHH S, yepe3 2.
O yHKuifa JlarpaH)ka i uiel 3agadvi Mae Burnsag;

L(X,A) - J(x,%5,...,x, )+ ill.(bi —q.(X),%5,...,X,)) a2)

i=l
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Heo0OxigHi yMOBM 1ICHyBaHHS
CIIJIOBOI TOUKM

Touka (X7, A)=(x,%,.%,,4523..4,)  HA3UBAETbCH
cignoBoto Todkoto hyHKUIT JTarpaHxa (12), aKuio ans
BCIX X €Q, AeQ BUKOHYETbCA CNiBBIAHOLLEHHS:

LX,A)SL(X",A)<SL(X",A) (13)

Ona andepeHUiMoBHUX @GYHKUIN f(X) Ta q.(X)
3Han JeMo HeobXiAHi YMOBM iCHYBaHH 51 Ci JJTOBOI TOYKMU.

%

Cignosa Touka (X A)=(x%.x, A4, 4,)
b yHKUiT L(X,A) Buay (12) 3a 03HaYeHH AM 33/10BOJIbH S1€
Yy MOBY
LIX, A< L(X™,A")
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HeoOximHi yMOBYM iICHyBaHHSI
CIIJIOBOI TOUKM

HepiBHICTb BUKOHYETbCA ANS BCIX TOYOK X, TOOTC
TaKOX | gna TUX, Y AKUX Nnwe ogHa KoopauHare
BiApi3HAETbCA Big X*. JonyCTUMO, W0 Le Xk, a BCl IHW I
36iraloTbC 3 KoopAuHartaMuM  CiAJIOBOI  TOYKWU
x,=x; (j=12,.k-Lk+1..n)

O cKifibkK npaBa YacTuHa HepiBHOCTI € (iKCoBaH Oto,
a B JIiBIM YaCTUHIi 3MIHIKOETbCA NNLLE OfHa KOOpANHaTE
Xk, TO MNPUXOAMMO A0 OYHKUIT OAHIEl 3MIHHOI
LIX.N)=L(x), §IKY MOXHa 306pasauTn rpadiyHO He
KOOpAUHAaTHIN NMOWNHI.
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Heo0OxigHi yMOBM 1ICHyBaHHS
CIIJIOBOI TOUKM

PosrnsHemo crnoyatky BMMaAoK, KOMU x>0, TOBTC
nMule 4yacTUMHy KOoopAMHaTHOI NAOWWMHK, ANnA SKOol
x, >0,

MoxnuBi Taki BUNagKu:

1) konu BC *>0, TO MaKCMMallbHEe 3Ha4YeHHS
byHKUil L(xk) pocaraTUMeTbca B Touli, AN SKOI
SL(X*,A%) I A

OX, N

0

L(xp)
0 X 37




Heo0OxigHi yMOBM 1ICHyBaHHS
CIIJIOBOI TOUKM

2) Konm MakenmMyMm P yHKUiT L(xx) pocaraTumerbes E

Touli X =90 | posrnsayBaHa YaCTUHHA NOXigHa TakKoX

. OL(X",A")
AOPIBHIOBATUMeE HY JTHO: ox,

0

LA

0 Xi
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Heo0OximH1 yMOBM 1ICHYyBaHHS
C11JIOBOI TOUYKM

3) Kkonu To4yka MakcumyMmy  dYHKUiT  L(xk)

nocAratTMMetrbcst Tako y touui *x =Y, a yacTuHHe
ALX" XY

noxigHa &,
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HeoOximHi yMOBYM iICHyBaHHSI

CIIJIOBOI TOUKM
Y 3arasibHOKUN BCI TPU cUTYyaLil, MaEMO:

SL(X",A") LOL(XT,NY), .
<0 )=0
ox, ana %20 ta X o ®)=0,

J=1 J

Poarnagatoumn apyry yactuHy HepiBHocTi (13):
LIX*, A< L(X",A)
aHaJNIorfYyHMMM MIpKyBaHHAMU, WO MPOIJIOCTPOBaHI
Ha PpuUC, BCTaHOBNKOKTLCA HEO6XiAHI YMOBU AN

noxiaHnx no 4 dyHKuUi1 JlarpaH>ka B CiI10BIN TOYLi.

AL "‘L

) /L(/‘{{)
e e (k) ]




HeoOximHi yMOBYM iICHyBaHHSI

CIIJIOBOI TOUKM

O6'eaHytouM BCI TpU BUNAAKU NS HEBIJ EMHUX
KOOPpAMHaT, MaeMO HeobXifHi Y MOBW CiZINIOBOI TOYKMU:
OL(X"N) _ 0

ox, ona Tux iHaekcisj, ge %20, (14)

3ayBaXXnmo, Wo ana X =0 maemo Ti caMi BAMaOKMU,
AKi 300pakeHO Ha BIgNOBIAHUX PUCYHKax, NPUYoOMy
rpadikn 6yayTb CMMETPUYHO BifobpaXKeHi BIAHOCHC
oci Oy, TO6TO ANA HeaoJaTHMX KOOpAMHAT HEeobXiaHe
y MOBa Mae BUTNSA:
OLX".A) _

ox, nna TMX iHaexciej, ge X, <9, (15)
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Heo0OxigHi yMOBM 1ICHyBaHHS
CIIJIOBOI TOUKM

| HapewTi, HAKWO Ha 3HaK X; YMOBU HE
HakKagaroThesl, TO HeObXiAH OO Y MOBOHO €:
OL(X*,N)

0
X, , ¥/ — poBinbHOro aHaka.  (16)

Y3aranbHeHHA BCIX BuUNagkKiB npuBoaUTb AC
PIBHAHHA:

OL(X™,A") L
Ox |

; 0
j | (17)
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Heo0OxigHi yMOBM 1ICHyBaHHS
CIIJIOBOI TOUKM

Posrnapatoum gpyry 4actuHy HepiBHocTi (13), 3z
OOMOMOro aHasnoriyHMX MipKyBaHb BCTaHOBJTHOEMC
HeoOXigHI yMoBM Ana NOXigHUX Mo A b YHKLII
JlarpaH»>xa B CianoBin TOuLIi:

OLX".AY _ | o
o4 BNATUX iHAeKciBI, fe 4 20, (18)
OLLXA) _ | o
o 0 AnaTuxivpaekcisi, ne 4 =0, (19)
OLIX"N) _
oA ONaTuxi, ae A4 Mae noBiNbHMI 3HaK. (20)

H
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Heo0OxigHi yMOBM 1ICHyBaHHS
CIIJIOBOI TOUKM

O TXXe, cnpaBmky eTbCA PIBHAHHA:
OL(X*,A") .
A =0
oA, P (21)

CyKynHicTb cniBsigHolleHb (14)-(21) craHoBUTE
HeoOXiJHi Y MOBW, SIKI Ma€ 3a]0BOJIbHATU Ci[IJ1IOBa TOUKE

(X".A) @yHKUIT JlarpaH)ka Onis TOYOK, WO Hanexart

MHOXWHiI . [lpn uybomy L(X,A") noBMHHaA MaTK
YaCTUHHI NOXiJHI NO BCIX KOMMOHEHTaxX BeKTopiB X, A .
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