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MODELING OF RANDOM NONLINEAR DYNAMIC PROCESSES BY
METHODS OF TIME SERIES THEORY

At the heart of the world's development are dynamic, nonlinear processes.
Research of dynamic systems and related dynamic processes is a key task of
development and improvement of human life. Since the mental activity of man,
according to R. Penrose's point, is quantum-mechanical, in the meantime,
necessary methods for modeling the dynamic processes of formation of
information flows that are formed in the processes of cognitive activity of man.

Any dynamic process is characterized by a potential infinite set of
properties, each of which in turn can be described by a potentially infinite set of

functions{fl(X), O, f ()(), O } which depends on a one-dimensional or
multidimensional variable and a host-value on a certain set of functions from a

given set of functions T, (X) As a rule, the function itself is far from always
accurately known, its parameters are unknown, its area of determination, and
even to a greater degree it is unknown the set of its values. Also, the function
fi(X) may have many fixed points [1]. Investigation of an unknown structure
of orbits of fixed points of constructive mathematics is well reflected in Godel's

remarkable work [2]. The study of the propertl f dtynamlc processes £
is reduced to obtaining information in the Xj) orm of a function

that-cap be interpreted a n asy otic ap ro imation f. (X) The function
txaf is defined as g X HZPS a measure of the adequacy of
f (X) representation ( ) through a model
f. x
Methods of modern information technologies, experimental mathematics,
the theory of dynamic nonlinear systems, random processes and time series

allow to create new mathematical methods in modern information technology.
The creation of such methods is sometimes of a fundamental nature. A striking

213



Marepiaau VIII MiskHapoaHoi HAyKOBO-NIPAKTHYHOI KOH(epeHii
«IndopmaniiiHi ynpap/siio4i cucTeMH Ta TeXHOJIOTID»
23 - 25 BepecHs 2019, Oneca

example is the analysis of the structures of the sets of all prime numbers, which
is typical of Artin's hypothesis, according to which for any positive integer for a
set of all prime numbers for which the original root is true equality

7z(x,a) =c(a)z(x), €]
where 77 (X) - the number of all prime numbers smaller or equal X ,

T (X, a) - the number of prime numbers smaller or equal for which is the
original root,
c(a) - constant Artin.

It is clear that the sequences of primes ﬂ'(X) and 7Z(X, a) are

essentially time series. This testifies that the mathematician itself is in need of
methods in the theory of time series and therefore stimulates their development.
Ability to create such methods at full depth is shown in [3].

Also, one should take into account the possibility to consider algebraic
discrete dynamic systems on a set of natural numbers. It is possible on the basis

of each @ such that satisfies the conditions & >1 and a # +18a % n’, to
construct a dynamical system based on the theory of deductions modulo any
natural number on the basis of the relation (2)

X, = 1,X,,,=ax, (modm). @

To analyze the dynamics of time series values, one of the nonparametric
methods - the singular spectral analysis method is used. With the help of the
method of singular spectral analysis a number of tasks can be solved: the
selection of trends in the time series, the identification of periodic oscillations,
the expansion of the series to the trend, periodicity and noise, the detection of
change in the structure of the time series [4].

Since the method is based on the transformation of a one-dimensional
series into a multidimensional and further analysis for the researcher, there
remains space for both interpretation of results and the use of intermediate
achievements for a more detailed understanding of the nature of the
relationships.
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ONPEJEJEHUE CJIOKHOCTHU JAVA TIPUJIOKEHUU

Berkunskyi Ye., Smykodub T.
CALCULATION OF COMPLEXITY OF JAVA-BASED
APPLICATIONS

SI3pIK mporpaMMHpoBaHus Java B HacTosiiee BpeMsl sIBISieTCs Jie-(akTo
CTaH/IapTOM JJisi pa3pabOTKU KOPIIOPAaTHBHBIX cHCTeM. TexHomoruu Java
UCTIONB3YIOTCS KaK /sl pa3paOb0oTKK HACTOJBHBIX HMPUIIOKEHUH, TaK U JJst web-
paspaborku.  Kommanum, Bemymue — pa3paboTKy, 4acTo  SIBJISIOTCS
pacrnpesieieHHbIMH, KOTJa HajJ HECKOJIBKUMH OTHOCHTEIBHO HE3aBHCHUMBIMU
YacTSIMHA TPOEKTa pabOTAlOT TOAPA3JCICHUS, PACIOJNOXKEHHBIE B Pa3HBIX
ropozax M Jaxe cTpaHax. [Ipy 3TOM CTaHOBHUTCSI aKTyaJbHBIM BOIPOC OLEHKH
MPOTPAaMMHOHN CIIOKHOCTH TIPWIIOKEHMH. [[ysl pemenus 3Toil 3ajaun NpUHATO
UCIIONb30BaTh pa3IMdHble METPHKH, HanOoyiee W3BECTHBIMH M3 KOTOPBIX
SBIISIFOTCSI:

- LOC — konmuecTBO HEIMYCTHIX CTPOK KoJa (BBUAY pPasMepOB MPOCKTOB
yacTo ucnoib3ytoT KLOC — ThIcsida CTpOK Koja);

- NOF (number of fields) — obmiee xonmuecTBO aTpHOyTOB KIACCOB B
MIPOEKTE;

- CBO (Coupling between objects) — konn4ecTBO 3aBUCHMOCTEH KITACCOB,
TO €CTb ONMCAHWM II0JIEW, THUIIOB BO3BPALLAEMBIX METOJAaMHU 3HA4YEHUH,
OIUCaHM IIEPEeMEHHBIX U T.I1.;

- NOC (Number of classes) — koan4ecTBO KJIaCCOB B IPOEKTE.

MOXXHO TIPENNONIOKUTh, YTO pa3paboTYMKM TIporpaMm  00JajaroT
JIOCTaTOYHOW  KBaMM]UKalMed W  CIEOYIOT OIpEeAeJCHHBIM MpaBHiIaM
HAlMCAaHUs KOJA, CTaparTcs IMPOEKTHPOBATh IMPOrpaMMbl TakK, YTOOBI
KOJIMYECTBO CBSI3eH MEXAYy OObEKTaMU ObUI0O MUHHMAIbHBIM, IPH 3TOM CaMu
OOBEKTHI MAaKCHMAaJbHO WCIIOJNB30BAIIM CBOM AaTpUOyTHl AN pealn3aluu
ousnec-nmoruku [1]. Takum 006pa3om, KOJHMUECTBO CTPOK KOJIA, XOTh H SIBIISIETCS
JIOCTaTOYHO TPOCTOH METPHKOH, OyJIeT aIeKBaTHOM XapaKTepHUCTHUKOI,
OTOOpaXKAIOMIEH CIIOKHOCTh MporpamMMbl. [IpoBOASI pEerpecCHOHHBIN aHAIU3
METPHK [2], MOKHO BBISIBUTH 3aKOH PAcIpe/iesiCHHUsI U 3aBUCUMOCTH 3HAuCHHS
MeTpuku KLOC ot 3HaueHui ocTaibHeIX METpUK. [IJI IPOBEACHUS TaKOro
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