76 0. 1. KY3KA, M. M.JIOMATA

VIIK 518.12
O. I. Kyska, M. M. Jlomara (Y KropoJIcbKuii HaIl. yH-T)

PO OJIVH IILIXI/ 10 PO3B’AI3AHHY 3AJTAYI
MAKCUMI3AIIIT OIIYKJIOI ®VHKIIII HA MHOTOTPAHHUKY

The article deals with finding of the local maximum of a convex continuously differentiable function
in the compact polyhedral set

B craTTi po3risaaeThest OQuH 3 CIOCOOIB BiATyKAHHS JJOKAJIHHOTO MAKCUMYMY OIMYKJIOI HETIEPEPBHO
audepentiitosnol GyHKIil Ha KOMIAKTHIN GaraTorpamHiiit MHOXKUHI

Binowmo, mo ckiaagHicTh 3a/a4l HEJIHIHHOrO MPOrpaMyBaHHs BU3HAYAETHCS HE
qucJI0M 00MerKeHb, 10 MOyKe OyTH 3BejieHe 0 OJHOT0 eKBiBaJeHTHWUMHU TepeTBO-
penngvu. OCHOBHHIT BILTUB Ha BHOIp cIoco0y pPoO3B’da3yBaHHS MAaOTh BJIACTHBOCTI
i1b0BO1 (byHKIIT 1 (PYHKITH 0OMe:KeHb. BiabmmicTs 00UNCTIOBATEHAX METOMIB st
HIT-3azauq [1,4], ski maroTsh BigMiHHI Bij 1106aJIbHOIO €KCTPEMYMY ONTUMYMU, JI0-
3BOJISIIOTH 3HANTH came TOYKY JIOKAJIhHOIO eKcTpeMywmy. B 3arajibHOMY BHIAIKY
BOHW He Jal0Th MOYKJIWBOCTI BCTAHOBUTH, YW CIIBIAAAE 3HANIEHUN ONTUMYM 3 TJI0-
OaJILHUM, TIPOTE € KOPUCHUMW Ha, TTPAKTHIII.

V janiii cTaTTi po3ISIAETHCS 3aaua MaKcuMizalii onykaol dbyukmii f(x) € ok
Ha 00OMezKeHifl HeIMOPOXKHIM MHOXKIHI, 3aJaHil CHCTEMOIO JIHIHHAX HePIBHOCTEH npn
HeB1 €MHUX 3MIHHUX:

f(z) = maz,z € X. (1)

MHuozxKuHy jormycrumux po3s’s3kis 3aadi (1)(omyk/iuii MHOrOrpAHHUK) MOXKHA
NPEJACTABATH Yy BUTJIAI
X ={z € R" Az < b,z > 0},
ae b= (by,...,by) € R™, A - marpuust po3MipHOCTI M X n.
[Ticis BBeJeHHS JOTIOMIYKHUX 3MIHHUX OTPUMAEMO eKBiBaienTHy (1) 3amauy:

f(z) — maxz,

Zaijxj + Ty = bl,Z =1,m, (2)
j=1

z; > 0,7 =1,n+m.

Henepepsro judepeniitoBny pa3om 3 BciMa CBOIMU YaCTUHHUMHY MOXIIHUMHA J10
k,k > 1 nopsiiky BKIIOYHO (DYHKIIO 1 3MiHHUX Yy = ¢(T1,Ta,. .., Ty) B JESIKOMY

oxoui Touku 20 = (29,29, ..., 2%) moxna npegcrasuTu 3a dhopmy.ioo Teiitopa:

Ay =g+ Az, ..., 2° + Ax,) — glay, 20, ..., 20) =

k—1
>l = ek (= ) i) + Ria(Ba), (3)
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Bpaxatoun 3asmmkosuit wien dopmyn Teitiopa MaauM 1pu HEBEJIMKUX BiJjI-

craHsax MixK 2 i 2°, MM MOKeMO He BPaxoBYBATH {IOTO i, THM CAMHM, OTPHMYEMO

Habmkeny opmysry
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N — a9 Yz — 20 (2, — 20
+ Z Z Z 7 3%3% " on, (@) (s, — a9 (@i — a3,) -+ (3, — 27,),

i1=112=1

touni 2. Tlpu k = 1 orpumyemo iniiine Ha6JH/I}KeHH$I dbyukuii g(x ) (HeBa)KKO Ha-
YUTH, 10 TTpaBa YacTUHA CIHIBNAAAE 3 JiHiifiHOI0 DyHKINEH, TpadiKoM STKOT CIyKATH
JOTWYHA TUIONIWHA, TPOBeIeHa B & = 1 ;Lo rpadika byskuii y = g(z) ):

g(x) = g(x )+Zi§f( ) (@i — af).

3 yzarajibHenns Gopmysiu (3) BuiLMBA€E, MO KO (DYHKIS BUSHAYEHA 1 He-
epepBHA Pa30M 3 YACTUHHUMHU MOXITHUME HOPSAAKY k B ONMyKJii oOjacTi, TO st
oymp-axux aox To9ok 20 i 20+ Az 3 miel obmacti cnpaseausa dopmyna Teiiaopa
(2) [3].

Hexaii Bitomuii mouaTkoBuii 6a3ucHMit JOMYCTUMUN PO3B’I30K 20 3a1a41 (2), LTS
JKOTO MHOTOUJIEH Teﬁmopa nepmoro cTeleHd, no6y;LOBaH1/1171 B IIiit TO‘{Hi s PYHKITI

KpOK 1. O6‘lI/IC,HIO€MO 3HAYEHHSI cbyHKLm f(z). B toumi 2° s f( ) Gyyemo
muorouten Teitnopa nepmoro crenens P (x, 2°) i nepexomumo 10 3amaui

Pl(.T,ZEO) — maxz, (4)

x> 0.
Bukonyemo kpox 2.
Kpoxk 2. [st po3s’s3anns 3a1a4i (4) 3acTOCOBYEMO CXeMY CHMILIEKC—aJITOPHTMY,
MOKW HE OTPUMAEMO ONTUMAIBHUN po3B’sa30K. [1106 mepekonaTucs, mo BiH € ONTH-
MaJbHUM JUIs1 3aj1ad4i (2), 3aificHioemo nepebip CyciaHix BeprimH MHOTOMPaHHUKA JI0
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TUX Tip, MOKM He 3HaiigemMo Touky x', B axiii snauenns f(x!) > f(z°). SIxkmo Ta-
KOT TOYKHM Hemae, Toji Touka 1’ € TOYKOI0 JoKaabHoTo MakcumyMy dynkmii f(x),
imakmre moxaagaemo ¥ = ! i mepexoanmo 10 Kpoky 1.

Po3B’a30K 3aya4i (1) 10CAra€Thcs HA MHOXKHMHI KpafiHIX TOYOK, OCKLIBKH AKIIO
X — KoMmakTHAa MHOrOrpanua Muoxkuna B R"”, a dyukiis g : R — R — kBazionyk.ia
Ta HemepepBHa Ha X, TO cepell PO3B A3KIiB 3a1adl

g(r) —» max,x € X

000B’SI3KOBO iCHY€E KpaifHs TOYKA T.

JloBejieHHsI TIOTO TBep/ZKEHHsI MOYKHA 3HaliTh, Hanpukiai, B |2]|. Haramaemo,
o hyHKITig, BU3HAUYEHA HA OMYKJIiH MiAMHOXKHUHI R, HA3UBAETHCI KBa3i0OMYKJIOIO

Xy ={v € Xlga) < 5
onyki. /s onykaux ynkmiit Bci Muoxkunu Jlebera onykJi, oryke onykJi pyHKILT
€ KBa310MmyKJIi.
Jlns imocTpariii po3po0/1eHOTO aJTOPUTMY PO3LJISHEMO HACTYIHY 3aJ1a4dy.
ITpuxaad. 3uaiitu po3B’A30K 3a1a9i

f(21, 2, 23) = 627 + 23 + 623 + 122, — 812 — max,
Ty + w9 <2,

T+ wo + 13 <3,

z; > 0,0=1,2,3.

Muoxuna X (mas.1) gomycrumux po3s’s3KiB 3a/a4i € HEIIOPOKHBOK, PAHI Ma-
TpuIl oOMerKeHb JTOPIBHIOE KiJIbKOCTI 00OMerkeHb, IiJIhoBa (DYHKIIA OMYKJa, OT¥Ke
JIJIST PO3B’sI3aHHS 331291 3aCTOCYEMO 3aTPOTTOHOBAHNI BUIIE AJTOPUTM.

Crouarky 3BOJMMO JIaHy 3aJa4y 10 BULIALY (2).

f(x1, 29, 23) = 62° + 25 + 623 + 122, — 819 — Maz,
T+ To + x4 = 2,

T1+ X9+ x5+ 25 = 3,

2, >0,i=1,2,34,5,

[Tozuauumo 4epes Ip, = {2,5}, In, = {1,3,4} — MHOXKHUHY iHEKCIB BiAMOBITHO
. . 0 T )
0a3ncHUX i HeDA3MCHUX 3MIHHUX; I° = ( 0, 2, 0, 0, 1 ) Oa3nCcHUIT JTOMYyCTH-
MUt po3B’a30k 3ajaudi; f(20) = —8.
B rouni 2° 6ymyemo muorodnen Teitnopa Pj(x,2°) = 1221 + 4wy — 16 i poss’a-
3YEMO 3229y

Py(x,2°) = 1221 + 425 — 16 — max,
T1 4+ To+ x4 = 2,

T, + 2o + 23+ x5 = 3,

2, >0,i=1,2,34,5,

leomerpuuno Py (z,z°) € goruanoto miommunoio 10 rpadika nosepxHi pisus dyHKIii
f(z) B Touni 2°(man.2).
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Puc. 2

BekTop BimHOCHEX OIIHOK A%O < 0. BukoHaBIm 0/iHy CUMILIEKCHY iTePAaIiio OTpu-

vaevo ' = (12, 0, 0, 0, 1), I, ={1,5}, In, = {2,3,4}, f(a!) = 48.
Byayemo muorounen Teiiopa Py (x, x') = 362, — 8zy — 24 i po3r’azyemo 3amauy
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Py(z,2') = 362, — 815 — 24 — max,
1+ a0+ x4 =2,

r1+ To + a3+ 25 = 3,

2, >0,i=1,2,3,4,5.

BekTop BigHOCHEX OIIHOK Aﬁl > 0. Hlykaemo cepej cycignix ! kpaitnix To4ok
touky 2, B skiit f(2?) > f(x!). Beismu B 6a3uc 3MinHy 3 i BUBIBIIN T5 OTPUMAEMO

LU2

= (2, 0,1, 0, 0)', Ip,={1,3}, Iy, = {2,5,4}, f(2?) = 54

Pozrispaemo 3a1aqy

Py(z,2?%) = 362, — 81y + 3623 — 54 — max,
1+ a0+ 14 =2,

T, + To + 13 + x5 = 3,

r; > 0,1=1,2,3,4,5.

BexTop BiJHOCHHX OLIHOK A%z > 0. [Mopisussmu 3nadenus byunxmii f(z?) i3 3na-
gennamu f(x) y Beix cycignix 22 kpaifHix TouKax, OTPUMAEMO, 10 ONTHMAILHUME

posB’a3kamn 3atadi € toukn 22 = (12, 0, 1, 0, 0 )Tix3: (0, 0, 3,2 0)
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