TeMIiepaTyphbi KPUCTAJIH3ALIMH C pocToM TOJIILMHBbI
NPUIIOBEPXHOCTHOIO CJI0A. YCTaHOBJICHO, YTO TakKas 3aBHCHMOCTD
HabJroaeTcst pd GOJIBLIMX JTMHAX BOJIH, YTO OOBACHACTCA TEM, YTO
NpHY YBEJIMYCHHH JUTMHBI BOJHbBI MNAJAlOLEro CBeTa yBe/IHYHBACTCS
TONIIMHA  30HAMPYEMOro  €nos, TO €CTh  YBEJIMYMBAETCA
MHGOPMATUBHOCTH NMPUNOBEPXHOCTHOIO CJIOA, A, CNE]0BaTE/BHO, U
[OyYeHHBIX PE3yJIbTaTOB UCCICAOBAHUA.

OOHapyXeHO, YTO C YBEJIMYEHHEM KOHLEHTPAlMH HHKE/A
YMEHBINAETCS TEMIeparypa KpHCTaUIM3alMH  CIUlaBa. AHalu3
AaHHBIX KOMIOHEHTHOr0 COCTaBa [MPHMIIOBEPXHOCTHOIO  CJIOH,
MOJIy4YEHHBIX METOOM OXKE-CHEKTPOCKOIMH, CBHAETENBCTBYET O €10
oGOraiileH¥d KOMIUIEKCAMHM AarOMOB C Haubosee  CHJIBHBIMH
XHMHYECKMMH  CBA3sAMHM. Takue pe3yJpTaTel  IOATBEPKIAANOT
Npe/NONOKEHNE O  HACNEAOBaHMM  aMOPQHEIMM  CIUIaBaMH
HEKOTOPHIX 3aKOHOMEPHOCTEN CTPYKTYpPbi HCXOJIHOIO pacruiasa.

SIMULATION OF SELF-ORGANIZED CRITICALITY
WITHIN THE FRAMEWORK OF SANDPILE MODEL

Kharchenko D.O., Vernyhora L.V.

In this work we study the model! of a sandpile, introduced by
Bak, Tang and Weisenfield in 1987, as an example of the self-
organized criticality. We investigate a simple deterministic model on
the square lattice (with open boundaries) within the framework of
cellular automata theory.

We consider a lattice with some randomly chosen
configuration (each site has a value = 0..3, to associate 0 as an empty
site, 1 as a site with one grain of sand, 2 as a site with two grains and
a critical site with number 3). If on a critical site one grain is added,
then it topples on four neighbors with addition one grain to each of
them. As a result a former critical site became empty. Such a
procedure continues to run in a whole system.

The chosen model with open boundaries allows sand grains to
dissipate, reaching the edges of the lattice. According to this model,
the system self-organizes to some "critical state" in which the further
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sites topplings occur the avalanches. The dynamical process creates a
stationary state, where transport takes place through events on all
length scales and all time scales: stationarity implies criticality.
During the experiment both the phenomenon of an avalanche
formation and attaining of statistically stationary state have been
investigated. The stationary state of the system is characterized by a
set of critical exponents. We investigate the probability density of
generating the avalanches and distributions over sizes and lifetimes.

The computer simulations confirmed analytical results of
power-law distribution over avalanche sizes and lifetimes. We have
shown that the nature of the large avalanches formation is the same
as for small ones. We have found that variability of the initial
configurations yields to formation of stationary structures inherent in
fractals. To visualize the avalanche formation process the
corresponding code is generated.

YKOHOMETPUKO-UI'POBOX NOAXOA K
MO JAEJIMPOBAHHIO MAKPO3KOHOMHYECKHX
CHACTEM

Bacunses A. A., Hasapenko A. M.

B nanHoii pafoTe OMMCHIBAETCA CMOCOD  MOCTPOCHHMSA
JIMHAMHMYCCKOH MaTeMaTHYECKOH MOJIENTH, OCHOBAHHOH Ha MPHHIIMIIC
MaKCHMHU3aL[AH npuOLBLIH, OMHCHIBAOLIEH 3BOJIFOLHIO
MaKpOIKOHOMHYECKHX TMpOLECCOB, M MNPEAHA3HAYCHHOW KaK s
aHamM3a TEKYLIMX COCTOSHMHA, TaK W /Ui [POTHO3MpOBaHHA, C
[JOMOLIEI0  METO/I0OB  COBPEMEHHOH  TEOPHH  IMO3MLHMOHHBIX
gaddepeHIManBHEIX  WIP, JAMHAMMKM MX  passutéd.  Takoke
paspaboTaHa  9KOHOMETpHYECKas MPOLEAYpa  MACHTHQHUKAIH
MoOJenei, M TIOCTPOeH AaJrOpUTM [/ TIJaJKOH anrpoKCHMalUH
peleH s 3a1aus HAEHTHHKALHH.

Jlna oueHWBAHWA Pa3BUTHA CTPAHBI MOXHO HCHONB30BATH
CTATHCTHYECKHE JaHHBIE 00 W3MEHEeHMHM OCHOBHBIX (OHIOB p,
MaTepHanbHEIX 3aTpaT ¢, W BaJIOBOrO HalMOHaIbHOro aoxoza h. B

188



