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Competition is a vital aspect of the economy and is extensively studied
through mathematical models, despite the complexity of competitive systems.
There aren't many mathematical models describing competitive processes, but
since most models are universal, there is a sufficient set of them, each with its
own advantages and disadvantages. They include Peter Lancaster's model, the
Malthusian model, and also crucial models of mutualism between species. These
mathematical models find applications across diverse fields like engineering,
biology, demography, and economics.

KoHKypeH1is € HapIKHUM KaMEHEM HE€ TIIbKM €KOHOMIKHM Ta MIAJA€ThCA
peTEeNbHOMY aHali3y Ta PI3HOOIYHUM HAyKOBHUM AociikeHHsIM. CkiaaHicTh Oa-
raTo3B’sI3HUX KOHKYPEHTHUX CHUCTEM paHillie 1HOJ1 po3risaaiacs siKk OOIpyHTY-
BaHHS HEMOXJIMBOCTI IXHbOI'O MOJIEJIFOBAHHS, BUBUEHHS 3ac00aMU MaTEMaTHUKHU.
IxHsg nuHaMika Mae BCi 03HAKM Jy’e CKJIAJHOI CHCTEMH, KA IIOEIHYE BEIHdes3-
HY KUIBKICTh €JIEMEHTIB, BIAPI3HIETHCS PI3HOMAHITTSM BHYTPILIHIX 3B’SI3KIB 1
3B’SI3KIB 3 IHUIIMMU CUCTEMAaMHU.

MaTteMaTuuHUX MOJENIeH, U0 ONUCYIOTh KOHKYPEHTHI IpPOLIECH, HE TakK
BXKe 1 0araTo, ajge OCKIJIbKHM OUIBLIICTh MOJIENEN yHIBEpCalbHI, TO € JTOCTaTHIN
ix HaO1p, 31 CBOIMHU IepeBaraMu Ta CBOIMU HEJIOJIIKAMH.

OpHa 13 HaUPOCTIIIMX KOHKYPEHTHUX Mozeneil — moaens [litepa Jlankac-

Tepa [1]:
x'==by,
{ y'=—ax.
Tyt a — notyxHicTbk 30poi apmii x, b — HOTYKHICTb 30poi apMii y.
Haitnpocrima mozens 3poctanHs (MOnyJssiiii BUy, EKOHOMIYHOTO npudy-
TKYy) 1 4acTO Ha3WMBA€ThCS Ha MOJEII0 MaibTyca ab0 MalbTy31aHCHKOI MO-
neyuto [2]:
x' = ax,
ne a > 0 — koedilleHT NPUPOCTY, X — YUCEIbHICTh BUAY a00 BEIUUYMHA JOXOY.
3amicTh )KOPCTKOT MoJieni ManbTyca MOKHaA pO3risaaTi MKy [3] Moaensb:
x" = k(x)x.
CranmapTHUW aHajl3 KOHKYpPEHIT MK JBOMa BHMJAaMH, L0 MPOBOAMBCSA
cnoyatky B pobotax I'ay3e, Jlorku ta BonbTeppa [4] mounHaeThes 13 3amucy-

BaHHS JIBOMIPHOi IMHAMIYHOI MOJIeJIl KOHKYPEHTHUX B3a€MOJIN y HACTyIHOMY
BUTJISA/IL:
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dx

kg —bx —cy),
7 x(a—bx—cy)
dy

e K-gy).

Ha nportuBary moaensiM MiXBHUI0BOi KOHKYpPEHUII Yy NOMyJALIMHINA nUHA-
MIL1 BEJIUKY POJb BIAINPAaIOTh MOJENl MyTyali3My (cumM0103y) M ABOMA BUAA-
MH, 110 ONHUCYETHCS THM CaMHUM BHPa30M, IO i MDKBUOBA KOHKYPEHLIS 4, XX,
ane npu a; >0, i = j [5].

Po3rnsineMo y3araiabHeHy AMHAMIYHY CUCTEMY:

X,
| A
o X, F(x, x,,...,X,),
e QyHKUIs F; Mae HEIepepBHi MOXiaHi 3a X, i,
F(x, x,,...,x,)=0.

3acTocoByrouM po3kiaza Teinopa s KOkKHOI 3 PYHKIIIM Ta BBIBILIK MO3HA-
YEHHS:

OF, (x*)
a, =——-:-,

v ox,

OTPHUMAEMO:
n
% = xl.Zal_.j(xj — xj), i=1,..,n.
i=1
MarteMaTnuHi MOJEIII, 1110 ONUCYIOTh KOHKYPEHTH1 IIPOLIECH, € HalyacTillIe
YHIBEpCATbHUMHU, TPUAATHUMU ISl 3aCTOCYBAHHS y PI3HUX rajy3sX TEXHIKH,
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