IlepcenTpoHHbIl aJdropuT™M n JIMHEITHOE
IporpaMMupOBaHE

Hocos M.B.

B pabore mepcenTpoHHbIl aJrOPUTM IPUMEHEH JIJTsT PEIIeHNsT 33,19~
91 JIMHEHOrO TPOrPAMMUPOBAHNUS C HEILyCTO! BHYTPEHHON 00JIaCTBIO.

KuroueBbie ciioBa: mepCcenTpOHHBIN aJrOpUTM, JIUHEHOEe MIpOo-
rpaMMHUpOBaHUe.

IIycrs 3amada TUHEHHOTO TPOrPAMMUPOBAHUs COOPMYJITMPOBAHA, IS e~
JIBIX KO PUIIMEHTOB B CJIEIYIONIEM BUJIE:

a1171 + ... + a1y +ap > 0,

am1T1 + ... + GmnTy + amo > 0,

biz1 + ... 4+ bz, — max.

C ucrnoJsb3oBaHueM EPCENNTPOHHOI'O aJITOPUTMa UCCJICIyEM cnyqaﬁ COBMECT-
HOCTHU CUCTEMDbI:

ai1x1 + ...+ aipxn + ag >0,

aAn1T1 + ... + @mnTn + amo > 0.
BBe,H‘éM TIOJIOZKHUTEJIbHYIO IIEPEMEHHYIO U IIOJIYIUM CUCTEMY:
1171 + ... + a1pTn + a10Tp4+1 > 0,
an1T1 + ..+ amnTn + GmoTny1 > 0,
Tpa1 > 0.

CoBMECTHOCTD IIOCJIEIHEN CHUCTEMbl SKBUBAJIECHTHA CYIIECTBOBAHUIO IIEJIBIX
TIeEpEMEHHBIX, YIOBJIETBOPSIONIEN CIETYIONIEN cucTeMe:

a1121 + ... + a1nTn + a10Tn41 > 1,

nl1T1 + ... + GmnTn + GmOTn+1 > 17
Tn1 = 1.
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W3 Teopuu auHENHHOrO MPOrpaMMUPOBAHUS CJIEMYET, UTO CYIIECTBYET KBAJ-
PaTHBIM HEBBIPOXKJIEHHBIM MUHOD, AJIsI KOTOPOI'O COBMECTHa CUCTEeMa pa-
BEHCTB, OCTaJIbHBIC IepeMeHHble paBHbl (, U Takoii HAOOP JACT perleHue
cucreMbl HepaeHCTB. OnpeieuTe/ib MUHOPA - IEJI0€ YHUCJIO, 0 IIPaBH-
ny Kpamepa u HepaercTBY Amamapa clieyeT, 9TO CyIIECTBYET DeIleHue
(29,...,20, 29 +1), YIOBJICTBODSIOIIEE YCIOBUIO:

g in(n,m)+1
0= [ Z] <1l = (max e ity 1)

A

|

1=1,...,n,n+ 1.

Buaunt mst To9ek Ap = (@11, ..., 01n, @10)s -« - s Am = (@i, -« oy G,

amo)s Am+1 = (0,...,0,1) cymecrByer IIOCKOCTD, 3a/aBaeMasl ypaBHEHUEM
x(l):cl + 20z, + xgﬂa:nﬂ = 0, or KoTtopoit TouKl A1, ..., Ap, Ams1 yiaaeHnt
Ha PacCTOSIHHE §, KOTOPOE YIOBJIETBOPET CJICLYIOIEMY yCIOBHIO:

0 0 0
laiizy + ... + ainz;, + aioﬂan\

0 > min
a6
min |CLi1 AN+ .o+ aign DNy Fagg An—&—l ‘ >
i NISEEYS RN

>

_1
2 .

)_mm("’m) Tt

> (max|apq\ -v/min(n,m) +1
P4

Takum obpaszom, 1Mo Teopeme HoBrKOBa BOIIPOC O CyIIECTBOBAHUU BHYTPEH-
Hell TOUKM 0BJIACTH PEIaeTcst IMUKINIeCKIM TOCTYTIIEHNEM Ha BXOJT TIEPCeT-
TPOHHOTO aJiropuT™Ma To49eK Aq, ..., Apy, Ayl ¢ HAYAJIBHBIM HYJIEBBIM BEK-
TOPOM U YHCJIOM WCIIPaBJICHUit He Gostee

9 9 9 ) min(n,m)+1
max |apq|” - (n + 1) (max lapg|” - (min(n,m) + 1))
pq pa

o 0 0 ,.0
IIpu moT0KUTETLHOM PEIeHIT BOIPOCa O BHy TPEHHel Touke (17, ..., T, T, )

CUcCTEeMbIL
a11ry + ... + a1y + a10Tn41 > 0,

121+ - - + CmnTn + AmoTny1 > 0,

Tpyl > O,
olpeaessieM BeJIMINHY
0 0
T T
o=+ b
T T
n+1 n+1
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u (popMuUpyeM HOBYIO CUCTEMY HEPABEHCTB

ai1x1 + ...+ aipxn, + ag > 0,

ap1x1 + ... + QmnTy + amo > 0,

bizi + ...+ bpan — fO > 0.

BBojiuM HOBYIO IIEPEMEHHYIO Ty 41, TOJIYIAEM CHCTEMY
a11T1 + ... + a1pTp + a10Tp41 > 0,
Ap1T1 + .« o F A ®n + AmoTpy1 > 0,

Tnt1 > 07
bix1+ ...+ byxy — f0$n+1 > 0.

T[IpOBOIIM TIEPCENTTPORHYTO IOy Y jis Todek A1, ..., Ay Ami1, A2 12
rne A% o = (b1,...,bn, —fY) ¢ HauambubM BekTOpoM (29,...,20,20 1) n
HAXOJWMM BEKTOp (1,...,Zp, &5 1) n T.1. Tenepb mocie HAXOKEHUsT Ote-
pesHoro BeKTopa (2, ..., Th, &, 1), HAXOJUM BEIHUNIY

J J
; x x
1 n
ff=b——+.. +b
x x
n+1 n+1

n CTPpOUM HOBYIO CUCTEMY

ai1ry + ... + a1y + a10rn41 > 0,

121 + - - + CGmnTn + AmoTny1 > 0,
Tnitl > 0,
bizi + ...+ bpxy — flope > 0.

[TpoBouM TTEpCENTPOHHYIO MPOTIEIYPY st Todek Aq, . . > A, Amﬂ, A{ﬁ 12

rae Al o = (b1,... by, —f7) ¢ HAYANBLHBIM BEKTOPOM (7, ..., &%, L ).

OueBusiHO, UTO NIOCIEIOBaTELHOCTS { f7 } Bozpacratomast. [Tokazkem, aro

€C/IM OHA CXOJIUTCSI, TO CXOAUTCS K f* - MaKCUMyMy TeIeBOil (DYHKITUH UC-
X01HO# 33 1a4u. JlomycTuM, ITO 9TO He TaK U BO3PACTAIONIAs IIOCTIEI0BATE b
HOCTB cxomuTcs K f, npuuém f < f*. CiremoBaTesbHO, B 00J1ACTH, 33/ 1aBaeMOii

CHUCTEMOI
ap1x1 + ...+ aipxy + a1 > 0,

ap1x1 + - .. + QmnTy + amo > 0,
biz1+ ...+ bz, — f >0,
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HAlETCS BHY TPEHHsIs TOUKA (Y1, - - ., Yn), 9T0 biy1+. . .+bpyn > f. Bosbmém
GECKOHETHYIO MTOCTIeIOBATEIBHOCTD BeKTOPOB { A1, . .., A1, A 42 A2 4ose )
KaK MHOXKECTBO OHO orpaHudeHo. BosbMém BekTop Y = (y1,...,Yn, 1), 1
KayKJIOrO0 U3 IEPBLIX M + 1 BEKTOPOB, YKa3aHHOI'O MHOYKECTBA CKAJISIPHOE
POM3BEJIEHNEe Ha BEKTOp Y O4YeBHJIHO cTporo Gobiie 0, a Jjisi OCTAJIbHBIX
BEKTOPOB nMeeM

(Y,Azn_g):b1y1+---+bnyn_fj:
(s + oA bayn — )+ (F = f) > byt + . 4 bpyn — f > 0.

Taxum 06pa3oM, TOC/IEI0BATEILHOCTE BEKTOPOB YAOBIETBOPsieT Teopeme Ho-
BHKOBA, CJI€JI0BATE/ILHO €CJIM UX II0IaBaTh Ha BXOJ [IEPCEIITPOHHOIO aJITOPUT-
Ma, TO KOJUYECTBO MCIPABJIEHUN IOJKHO OBITH OIPAHMYEHO, a 9TO IPOTH-
BOPEYUT IOCTPOEHUIO Iocaea0BaTe bHoCTH. ClleI0BATEILHO IPEIIOI0KEHNE
HEBEPHO M BO3PACTAOMas MocIeoBaTebHoCTh {f/} eciu cxommTest, To K
MaKCHMAaJILHOMY 3HAYEHUIO.

[Tpumep(u3 Famees D.M. "Onrumusanus: Teopusi, npumepst,3agadu’)

—9.%'1—3.%’2—1’3-1-420,
—x1 —4x9 — Dz +2 > 0,
z1 > 0,22 > 0,23 > 0,

1521 4+ 2729 + 203 — max.

TouHoe pelleHne 3a1aYH:

! 33 ’ ’
14
— — 0 424242. ..
2 33 ’ ’

x3 =0,
max(15z1 + 27x2 + 20x3) = 16.

[Tpu perrerneM mpeicTaBJICHHBIM AJTOPUTMOM IE€PBasi BHYTPEHHAA TOU-
Ka ObLjaa HaiijeHa depe3 14 NUKJIOB IO BCeM D HepaBeHCTBaM. 3aTeM ObLIO
IIPOBEJIEHO 15 MUKJIOB IO TapaMeTpy j, T.e. 15 pa3 onpejensiiach BHYTPEHHSIs
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Touka obsiactu. CTaTuCTUKA npejacTraB/ieHa B Ta6JH/IH€‘

Howmep nmkia | Ywucno ucnpasiennii | Tekymmit MakcuMmyMm
1 161 13.2034
2 670 14.2322
3 948 14.9
4 3480 15.3198
5 7419 15.6032
6 23129 15.7468
7 55051 15.8515
8 170715 15.90558
9 373437 15.9403
10 963769 15.9633
11 2650496 15.9768
12 6316983 15.9856
13 16736385 15.9909
14 41069869 15.9944
15 112748541 15.9965
Pemenne 3agaan
x1 = 0.302649,
xo = 0.424316,

3 = 0.000014817,
max(15z1 + 272 + 20x3) = 15.99656334

Perceptron algorithm and linear programming

Nosov M.V.

In the work perceptron algorithm is applied to solve linear
programming problem with a nonempty interior region.

Keywords: perceptron algorithm, linear programming.
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