MATEMATHYHI METO/IH. » MOJEJII TA IH®OPMAIIFHI TEXHOJIOTII B EKOHOMIIT

YK 519.863:623.618(477)

A.I. CBITHEB,

OOKMOp MEeXHIUHUX HAYK, npogecop,

sacayscenutl dis Hayku i mexniku Yxpainu,

npoghecop Hayionamwnozo yrnieepcumemy oboponu Yxpainu
B. B. KO3JIOB,

Kanouoam mexuivnux nayx, douenm,

3aesidyeau xagedpu iHpOPMAUitiHUX cUCeM T MeXHON02il,
Haujionanvna axademis cmamucmuku, 001Ky ma ayoumy

AnroputMu po3noziry
B3a€EMOIOB’ I3aHUX iHpopMalliiiHuX pecypciB

Chopmynvosaro sadauy po3nooiny noe’sa3anux pecypcie, HaseoeHo 0CHOBHI eleMen-
mu nobydosu arzopummy i eupiuenns i NOKA3AH0, WO Ul AIZ0PUMM, MAIOYU JIHIUHY
CKAAOHICMb, NPU3BO0OUMb 00 SHAXOONCEHHSL IOKATLHOZO EKCIMPEMYMY.

Kniouoei cnosa: anzopumm, nos’sa3amni pecypcu, po3noodill pecypcie, 10KaAIbHULL
excmpemyM.

AHani3 ocTaHHiX JOCHiIKeHb | myOmikaniil. Anai3 3amau po3IoziTy pecypcua
B Cy4YacHUX lH(bOpMa]_III/IHI/IX CHCTEMaX N0Ka3ye, 1O OCHOBHI METO/IU X PO3B’sI3aHHS
HaJIeXKaThb /10 KJIAcy T. 3B. “PO3MOIINIBHNX 3a/1a4” JIHIHHOTO TTporpamyBanHs [ 1-7], sxi
BUIIIYIOTH 3aBJIaHHsI PO3MOIiTY “He3aesKHIX PeCcypCiB.

ITocranoBka npooaemu. Cepe/| YMCIEHHKX 32 3MICTOM 3a/1a4 PO3IIOALIY PeCypCiB
BaroMe MicIie 3aiiMaioTh BUTIAAKHU, KOJIU PeCypcH He € B3aeMoHe3anexkaumu [8—10], i
iX pO3MOIi 3a pisHUME 00’ €KTaMK BUMarae 104aTkoBux Burpar. Came Taki BUIIaKU
POBIJISIIAIOTHCS Y TIOAHIi POOOTI.

Hexaii sanano muoxuny pecypciB x, € X, ne i = 1,N. Ha mnoxwuni X 3agano
dynxuio F, ska Bio6paxye MHOKIMHY Ha YHCJIOBY BiCh, TOOTO KOKHOMY pecypey X,
s . 3 — _ « ”
CTaBHUTBCA Y BiNOBiAHICTD unco F(x,) = f,— “Bara” pecypcy. Ha JlexaproBomy 106y TKy
XxX Busnauene BigHomeHHs I’ ¢ XxX, gke ¢dikcye B3a€EMO3B SI30K MisK peCypcamu.
Ha I'sBomuthes pynkiiss W, 1o cTaBuUTh y BiMIOBiHICTD Mapi (x, xf) eBHe YHUCJIO
_ “oo ” )
W(x, x) = w, — “winy” 3813Ky.

Y 3araJbHOMY BUTIJISII CTAaBUTHCS Taka 3agada: Posnodiiumu pecypcu mine K
06’ekmamu O, 3 nputimabHuMU CnpoMONCHOCTAMU P, oej = 1,K, max, wob cymapmna eaza
pecypcie, ki nompanuiu 0o 6yYovb-sK020 00’ €Kkma, He NePesUYBald tozo NPULMATLbHY
CRPOMONCHICTND, A CYMAPHA UIHA 36 A3KI6 MIJC PECYPCamil, W0 NOMPANULU 00 PISHUX

06°exmis, OYaa MIHIMALHOTO.

Bukaaa ocHoBHoOro marepiany. [Ipukmiazom HaBeleHOT 3a1a4i MOKe CIYKUTH
POBIIO/LI 32124 MiK MAITHHHUMEI OOYUCTIOBATIBHUMI KOMILIEKCAME 3 00MEKEHHSIMU
Ha T1aM’sITh 00YMCITIOBAIBHUX MAIIMH 3a 3aTa/IbHOT YMOBH MiHIMi3allil HOTOKIB JIaHMX,
SIKMU OOMIHIOIOTBCST 33/1a4i, MizK KOMILIeKcami [3].

Posringanemo Bunaiok, koau K = 2, 0OMeKeHHS D, B1gcyTH1, aBcl w, =1 =1.
Hexait mHOoxHA X po36uTa Ha ABi MiAMHOMKIHN AiC

AuC=X, AnC=0.

BBeneMo 1o1aTKOBI MO3HAYKY Ta BU3HAYECHHS.
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[Tosraunmo vepes B, (A) miamuoxkuty pecypcis 3 Muoxunan A (B, (A)cA), axi
MaloTh 3B’AI3KH 3 pecypcoM i, a uepes B, (C) niamuoxuny pecypcis 3 Muoxunn C (B,
(C)cC), sKi MaTOTh 3B’I3KHU 3 PECYPCOM i.

Acno, mo B, (A) " B,(C) =J,aB,(A) v B,(C) =IIPI,

ne IIP,I" — ipoekiiis BigHomenHs I Ha pecypc i, TOOTO MHOKMHA PecypciB, 10

MAalOTh 3B’SI3KU 3 PECYPCOM i.
Busnauenns. Bymemo HazuBaTH cTaHOM TIPOIIECY PO3IONINY (DYHKIIIIO

Ri(C) =

icA
OyeBuIHO, 1110

Ri(C)= ) |B(C)|= Z\B,(C)\: Re(A).

ieA Jje

. _ . . .

Jlerko momituTi, o R, (C) = R .(A) TOYHO JOPIBHIOE YUCIY PO3CIYEHHX 3B A3KIB
3a 1iel po30MBKU MHOKIHU X, TOOTO 3arayibHill I[iHi PO3IOILTY.

Mae cmity Take TBEPIUKEHHS.

Teepmxennsa 1. Txwo npovec posnodiny snaxooumocs 6 cmani R, (C) =n, moy pasi
nepenocy eepuunu r € A, s sioi mae micue pisnicmo |B (C)| —|B (A)| = k, 6 mroocuny

C, npouec nepexooums 6 cman R", (C) =n — k.
[loxa3z 11boTo TBEPKEHHS OITyCTUMO. 3 TBEP/KeHH 1 BUTIKA€ TaKUIl HACTIIOK.
Hacainok. Jxuio 015 6cix pecypcie mnoxcunu A mae micue

IB,(C)| < B.(A)i e A
1 17151 BCix pecypciB MHOKUHN C Mae Miciie
BA)|<[B(O)jeC,

mo nepemiuerist 001020 Pecypcy 3 00HIEL MHONCUNHL 00 OPY20i NPU3EO0UMb 00 30LIbULCHHS
uinu po3nodiny (mobdmo uucia 36’s3xie mixe mmoxcurnamu A i C).

TBepmkents 1 103BoJIsie OPrauizyBaTH HOKPOKOBMUIA POLIEC POMOALTY PecypciB
3 [IEPEHECEHHSI OJHOTO PECYPCY Ha KOKHOMY KPOLL /IS JOBLIHOTO IIOYaTKOBOTO PO3-
nozLizty. AJie JoCATHEeHHs! 1106aJIbHOTO MiHIMyMy 110 R TIPH 11bOMY He TapaHTyEThCA.

Hacrynte TBep/uKeHHS € y3aralbHEHHsIM [OIEPEJHBOTO | BUBHAYAE JOCTATHI
YMOBU [IJIs1 IIEPEHOCY TPYIIH PECYPCIB, 32 SIKUX IIPOLEC MOXKeE GyTH BUBeEHMIT i3 J1o-
KaJIbHOTO MiHIMyMY.

Po3zi6’emo KOXHY i3 MHOKUH A i C Ha 1Bl MAMHOXUHY, IO HE TIePETHHAIOTHC:

A=ATVAT AIN AT =,
cC=Cul" OnC"=Q
IIpu ubomy

i

R(C)=R(CY+R(C)=»
= R(C)+R(CY+RACY)+R(Cr) =
s |B(C’ )\+ s ‘B(C )\+ z !

AI A”

R‘(A —=R/ (cf)+1w(c )+RA (C")+R4"(C"):
+y \B,(c")\+ > \Bl(c").
icd’ ied"”

i

+Z

+ X
gl
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Trepmxenns 2. Axujo ors posnodiny X = A L C 3i cmanom R, (C) ma
A=ATVALAINAT=, C=C'u (", C' C" = O mae micye

s [BC)+ s [BCH> 5 B+ = B4,
ied" ied ieC” ied"

mo po3nodin X =D U E,de D = A'w C", E = A" U C' mae cman R (E)<R,(C).
B 3aibHOMY BHIIAJIKy TIPH TIePeMillleHHI # pecypciB 3HAXO/KEHHS JIOKATbHOTO

MiHiMyMy rapanTyerbest 3a O() Kpokis.

PosrisinemMo Buniaiok, ko K = 2, 0oMeKkeHHs p. BIICYTHI, a @, # 1.
[Tosnaummo vyepes

S
‘Bi ‘ = Wi
JeB;
CyMY IIiH 3B’SI3KiB iHIIIMX PECYPCIB i3 pecypcoM i, a gepes ‘Bi (C )‘

CyMy I1iH 3B’413KiB pecypcy i 3 pecypcamu MHOkuHU C. Axkmo X =AU C, AnC=(,

cran npouecy posnoiny R, (C) BUSHAYMMO TAKUM YMHOM:
R(C)=R(A=x |Bf(C)|= _zC|Bf (A)|. (1)
ie Jje

OueBu/HA CAYUTHICTD YCiX Pe3yIbTaTiB MONEPEeIHbOTO BUTIAIKY ITPH ITiZICTAHOBII
y Bci (hopmyn 3amicThb B, Bupasy

s
‘Bi ‘: SWi
jeBi

Bunazok, konu K = 2, € obMexeHHs p., .. # 1.
JIOK, . KEHHA D, @, # 1.

3amauy GopMyJTI0EMO TaKUM YMHOM. J[J1s1 MHOKUHY X 3HANTU TaKUH PO3IIOIIJ
X =Auv C,zasxoro R, (C), Busnauyenuii sriano 3 (1), 6ys 61 MiniMambamM, i

sf<p. Sf<p:
icA jeC
EBpucTryHMii a1rOPUTM BUKOPUCTOBYE TBEP/UKeHHs 1 a0 2 J11st OKpallleHHsT
MOYaTKOBOTO PO3IIO/IIJIY, CIIPSIMOBAHOTO Ha BUKOHAHHSI OOMeKeHb Ha MPUIMaJIbHY
CIIPOMOKHICTD P, 1 P,
Bunaiok, ko K 10BiibHe, € 0OMesKeHHA p, w. # 1.
Ieit BUManoK moTpeGye CremiaIbHOTO PO3TTISILY, TPAKTIHYHIM € alITOPHTM, SKHil
3BOMIUTD 3a/1a9y JIO TIOTIEPETHBOTO BUTAIKY 3 BUKOPUCTAHHAM CIIOYATKY TBOX MHOKITH
3 0OMEKEHHAMH P, i

1 TIOJTAJIBITION0 IUXOTOMIEIO IPYTOI MHOKUHM.

BucnoBku. CchopMympoBaHO 3a71auy po3MoAiTy oB ss3aHux pecypciB (3PIIP),
HaBeJIeHO OCHOBHI eJIeMeHTH TIOOYI0BY aJITOPUTMY ii PO3B’sI3aHHS i TIOKa3aHO, 110
1€l aJITOPUTM, MATOUH JIIHIWHY CKJIATHICTD, TPU3BOANTH /10 3HAXOMKEHHS JIOKATHHOTO
€KCTPEMYMY.
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Connected Resources Distribution Algorithms

Analysis of problems of resources distribution and their solutions by use of advanced

information systems shows that the main methods for their solution belong to the so called
class of distribution problems of linear programming. However, there can be cases when
the resources are not connected, and their distribution requires additional costs. Such
cases are dealt with in the article.
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Basically, the problem can be put as follows: to distribute the resources among K ob-
jects Oj with absorption capacities pj, j = 1,K, so that the aggregated weight of recourses
coming to an object should not exceed its absorption capacities, whereas the aggregated cost
Jfor communication between resources distributed to various objects should be minimal.

As a result of the study, the connected resources distribution problem is formalized
and main algorithm elements are constructed. The algorithm has linear complexity and
allows to reach local extremum.

Keywords: algorithm, connected resources, distribution of resources, local
extremum.
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