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EVALUATING THE NORM OF THE COMPLEX-VALUED FUNCTION DERIVATIVE
WITH THE CONVEX DOMAIN OF VARIATION OF THE SECOND ORDER DERIVATIVE

Abstract. Many results related to the so-called comparison theorems and inequalities for derivatives in dif-
ferent classes of differentiable functions have been obtained in the theory of approximation of functions. In what
follows we consider the class of differentiable functions with an absolutely continuous derivative on any straight-
line segment and essentially restricted by a derivative of higher order. Our work [1] presented the evaluation of the
actual performance of differentiable functions with asymmetrical restrictions on the second derivative. In paper [2]
we provided the results extended to the class of complex-valued differentiable functions with asymmetric re-
strictions on the second derivative. We considered a case when the domain of variation of the second-order deriva-
tive was an ellipse with one of the focuses at the origin of coordinates. It is worth noting that the problem of evaluat-
ing the performance of real or complex-valued functions is related to the problem of estimating the norms of deriva-
tives of such functions. It turned out that in this case the norm of the derivative restricted in the norm of complex-
valued functions can be evaluated using Bernoulli splines applied in [5], or Euler splines [3]. Here we have received
a bilateral evaluation of the derivative norm of a complex-valued differentiable function with asymmetric re-
strictions on the second-order derivative, namely, we have considered a case when the domain of variation of sec-
ond-order derivative is a convex set of a complex plane. If we fit a certain ellipse with one of the focuses at the
origin of coordinates in this set and describe another ellipse around this set, it is possible to obtain a two-sided eval-
uation of the norm of the restricted complex-valued function derivative. This raises a problem of finding ellipses that
best encompass the boundary of the given convex set. To get the best inscribed ellipse we can use the maximization
of the major semiaxis and the minimization of the distance from the origin of coordinates to the focus as a criterion.
To get the best circumscribed ellipse we can use the minimization of the major semiaxis and the maximization of the
distance from the origin of coordinates to the focus as a criterion. This problem solved, we will be able to minimize
the difference between the upper and lower estimate of the derivative norm. Here we have obtained a bilateral eval-
uation of the derivative norm of the restricted complex-valued function under the assumption that inscribed and cir-
cumscribed ellipses that best encompass the boundary of the arca were built as regard to a restricted convex domain
of variation of the second-order derivative. Thus, bilateral evaluation of the derivative norm of restricted complex-
valued functions with a convex domain of variation of the second-order derivative is expressed through the norm of
the function and size of the ¢llipses covering the boundary of a convex domain.
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(DPAKTAJIBHlllfI AHAJIN3 U PEHTEHUE 3AJTAY JIJIA BBIABJIEHUA
OCOBEHHOCTEHU BPEMEHHBIX PAOB ITPU TUAT'HOCTUKE CUCTEM

AnHotamust. Mcrionp3oBaHue (PpaKkTAIBHOTO aHANIN3A HEOOXOJMMO IPH PEINCHHUH 331a4 JHATHOCTHKH CH-
CTEM, CBSI3aHHBIX C H3MCHCHISIMH ITAPAMETPOB B TCUCHUE BPEMCHH, T.C. HA BPEMEHHBIX paaax. CeromHs HET HU O11-
HOHM OTPAciIi SKOHOMHUKH, T/I¢ HE MCIONb3YETCS AITOPUTMBIL, OCHOBAHHbIC HA TCOPUH (DPAaKTAIBHOTO aHamM3a. JlaH-
HOH TEOPHH JOJTOC BPEMsI HE MPHIABAIOCH COOTBETCTBYIOMETO 3HAUYCHMI. KOH(IMKT MEKAy CHMMETpHEH E€BKIH-
JIOBOI TEOMETPUH W ACHMMETPHEH PEATbHOTO MHPA MOKET OBITh NMPOJJICH O HAIIETO MOHATHSI BPEMEHH. Tpauiu-
OHHO COOBITHSI PACCMATPHUBAIOTCS THOO0 KaK CIy4aHHbIe, THO0 KaK JCTCPMUHHPOBAaHHbIC. Bo (pakTambHOM BpeMeHH
CIIyJaHHOCTh M JCTEPMUHH3M, Xa0C M MOPSIOK COCYIECTBYIOT. JTO MOAXOANT U JJISI €CTECTBEHHBIX CHCTEM, KOTO-
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PBIE XapaKTEPU3YIOTCS JTOKATBHOW CIYYAaHOCTBIO M IJI00ATBHBIM ACTEpMHHU3MOM. HaMu ObLn MCCIe0BAHBI KAk
JTMHEHHBIC, TAK W HEIWHECHHBIC (PpaKTaibl, OBIJIO MPOAHATM3UPOBAHO HMCIIOB30BAHUCE (DPAKTANBHOTO aHATIHM3A B 3a-
Aavax OUCHKH COCTOAHHA PBIHKOB, HG(I)T}IHI)IX HpGZ[HpH}ITHfl, d TAKXKC B CJIOKHBIX 3ada4aX OLUCHKHU COCTOAHHUA CH-
CTEM B IICTIOM.

Pa3zpaborannas mporpamva «@pakTaibHBIC MHOKESCTBA» B TICPBYIO OUYCPEAb ICMOHCTPHPYET KPAcoTy (hpak-
TaJbHBIX Y30POB, CBOHCTBO «CaMOIOAOOWD (PPAKTAIIOB M IO3BOJLICT MOIYYUTh (ppakTaiabHbIC MHOXECTBA JKromma
" Manaems0poTa pasHBIX CTCCHSH. JJaHHAS mporpaMMa TAKKE MO3BOJIACT UCCIACA0BATh MOBSACHAC (DPAKTATEHBIX
Y30pOB IpH U3MCHCHHH KOMILUTIEKCHOM KOHCTaHTHI C. HqueM MBI MOKEM IMOJIYYIUTHh KOMIIJICKCHBIC KOOPAWHATBI
TOYCK 3THX MHOKCCTB.

OueHp BOKHO OTMCTHTB, YTO HCIIOJIb30BAHHC (I)paI(TaJ'II)HOFO AHAIA3a CTAHOBUTCA HHTCPCCHEC U MPAKTHIHCC
TPH HCTIOTb30BAHAM TAaKUX MAkeToB Kak MatLab u SkilLab(Caitna0), KoTOpsIC U comepkaT B CeOC COOTBCTCTBYIO-
e MoAyJH (ppakraapHOTO aHanu3a. [IporpaMMHBIE MOIYJIH IO HCIOIB30BAHHIO (DPAKTAIBHOTO AHANMHM3Aa HAMH
OBLTH Pa3pabOTAHBI C HCHOAB30BAHHCM VKA3AHHBIX MAKCTOB CHMBOJBHOW MAaTCMATHKH. Taroke ObLTH pa3padoTaHbI
MPOTPAMMHbIC MOIYJIH U TIOCTPOCHHS PA3MMYHBIX (PPAKTANOB W (PPAKTATBHBIX TUATPAMM IOBEICHHSI CHCTEM.
Pemenne Takmx 3a4a4 ¢ UCTIOJb30BAHUCM OAHHBIX IMAKCTOB ABJLICTCA AKTyaJIbHBIM HMPAKTHYICCKHU IO BCECM HAIpaB-
JICHHSIM TIOATOTOBKH OAKAJIABPOB H MATHCTPOB.

Iporpamma «PpakraabHBIC MHOKCCTBAY peann3oBana Ha a3eike C++. Ha mporpaMMy moryueHO CBHACTCIIb-
CTBO O TOCYJAPCTBCHHOM PETUCTPALIMH MPOTPaMMEI 111 DBM.
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Beenenne Bo ppaxkTasibHbBIC BpeMeH- Hele. Bo (pakTaspHOM BpeMeHHU CIy4aliHOCTb
HblE PAbI U JCTEPMUHU3M, Xa0C MU TOPSIOK COCYIle-
MaremaTudeckast KyJbTypa AOJrO€ Bpe-  CTBYIOT.
Msl OblTa Ofep:KMMa IIIaAKUM U CUMMETPHY- Bpems He umeno 3Ha4eHUS B MEXAHUKE

HbIM. PpakTanpHas reoMerpusi B otianuue or  Herotona. Teoperudecku BpeMst MOTJO ObITH
€BKJIUIOBOM OCHOBBIBAETCS Ha TPyOOCTH M TOBEPHYTO B OOPATHYIO CTOPOHY, MOTOMY YTO
acummerpun.  «Camomonobue»  siBisiercss  ypaBHeHMss HproTOHa paloTany OJMHAKOBO
OTIpPENEeISIFOIIUM  CBOHCTBOM  (ppakTajoB. XOpPOIIO HE3aBUCHUMO OT TOTO, IIIO JIU BPEeMs
bOoNBIIMHCTBO €CTECTBEHHBIX CTPYKTYpP, OCO-  BIEpend Wi Hazad. B To ke Bpems Takoil mpo-
OEHHO JKUBbIE CyIIeCTBa, OONAAOT 3TUM I€CC, KaK CMEUICHHE XXUIKOCTeH 3aBHCHT OT
cBoiictBoM. Bropas mpobnema, Bo3HMKaromass BpeMeHH Hu HeoOpaTuMm. B TepmonnHammuke
IpU MPUMEHEHHH EBKJIMIOBON TeOMETPHHM K  CTpEJKa BPEMEHM YKa3bIBAaeT TOJIbKO B Oymy-
HaIleMy MHpY, — 3TO mpobyiema pasMepHOCTH.  IIee.
Bocnpusitue pasMepHOCTH MOXKET U3MEHATHCA IlosiBneHNe KBAaHTOBOW MEXAaHUKH IOJO-
B 3aBUCHMOCTH OT HAIIEr0 pAacCTOSIHUS OT  PBAJIO JETEPMUHUCTUYECKOE MPEICTABIEHUE O
oOpekTa. MBI YBUAMM pasHHULy MEXIy Iyaa- BceneHHOW. Ho Bce emme ocraBanoch COMHe-
KOCTBIO €BKJIMIOBOTO MHpa M TIpyOOCTBIO HHUE: BCEJECHHAs NETEPMUHHPOBAHA WU CIy-
HaUlero MUpa, YTO OrpaHUYMBaeT MpUroA- 4aiiHa? IlocTenmeHHO CTalo OYEBHIHBIM, YTO
HOCTb €BKJIMJOBONM TE€OMETPHUU KaK METOJa CaMble €CTECTBEHHBIE CHUCTEMBI XapaKTepHU3y-
omnucanus [2]. IOTCS JIOKAJbHOU CJIyY4alHOCTBIO U TJIOOAJb-
IIpoTuBopeunst Mexxay CUMMETPHUEIl €B- HbIM JAETePMUHU3MOM. OTH MPOTHBOMOJIOXK-
KJIUJIOBOM T€OMETPUU U aCUMMETPHEN pealb- Hble COCTOSHHMS JOJDKHBI COCYLIECTBOBATD.
HOIO MHpa MOTYT OBITH jAajiee MPOJUIeHBl N0 JleTepMUHWU3M JacT HaM 3aKOH TNPHUPOIBI, B
HAIEro NMOHSTUS BpeMeHHU. Tak B Hayke ClIO- KOTOPOM CIy4alHHOCTb NPUBHOCUT HOBIIECTBO
JKUJIOCh, YTO COOBITUSI PACCMATPUBAIOTCSA THOO U pasHooOpasue. 310poBasi, Pa3BHBAOLIASICS
KaK cllyd4aiiHble, THOO Kak AETEPMUHHUPOBAH- CHCTEMa — 3TO Ta, KOTOPasl HE TOJBKO MOKET
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NEPECKUTD C.]'Iy‘IaﬁHbIe yAapbl, HO TaKXKE MO-
JKET TOTJIOTUTh TaKhe YAApbl, YTOOBI yiyd-
IIUTh BCIO CHCTEMY, KOT/Ia 3TO CTAHET LIeIeco-
oOpa3HbIM.

B Hayke xaoca u (pakranor ciaydvaii-
HOCTh M HEOOXOOMMOCTb COCYLIECTBYIOT. B
OTHUX CUCTEMAX SHTPOIIHNA BbICOKA, HO HUKOI'Ad
HE JOCTHraeT MAaKCHMAJbHOIO COCTOSIHHUS
Oecriopsika M3-3a TI00ANTBHOTO NETEPMUHH3-
Ma. XaoTHYeCKHE CHUCTEMbl SKCIOPTHPYIOT
CBOIO DHTPOIHIO HJIH «PACCEHBAIOT» €€, aHa-
JIOTUYHO TOMY, KaK MEXaHUYCCKUEC YCTpOﬁCTBa
PaccerBarOT YacTh CBOEH SYHEPTUH KaK TPEHHE.

Urpa xaoca moka3bIBaeT, 4TO JIOKaJIbHAS
CIy4allHOCTP ¥ TIOOANBHBIN  ETEPMHUHUZM
MOTYT COCYILIECTBOBaTh, YTOObI CO34aTh CTa-
OWJIbHYI0, CaMOTOJMOOHYI0 CTPYKTYpy, KOTO-
PYIO M Ha3BIBAIOT (PPAKTATIOM.

benya ManpensOpot, orten (pakraib-
HOU reoMeTpuu, He CHopMyTHUpPOBa TOYHOTO
omnpenenenusi (paxrana. Ilpuemem Ppak-
TaJlbHbIe MHOXXecTBa b. ManpensOpota u
I'. XKronma, mosnyueHHble M3 pa3pabOTaHHON
HaMH IIPOTrPaMMBl.

@ opocans

El

|| x| W¥omaz

Bya MoxECTES

" Muoxecteo Marnensbpora fe 075
& Mnoxecteo Xionva o
Crenens dyrwum

[6

=]

Leer MuonecTes

@ Margenspor 2 Tpams MHOXeCTES

9350000 |

KornnekcHen napateTp

m JuB2

Nessafe [22
Mpaoan Re |1

Bepassalm |16
Huonmas Im |16

RU . e gy 1207

01.072015

Puc. 1. ®paxransl

®dpakTanbl UMEKT ONPEAENICHHbIE OCO-
OEHHOCTH, KOTOPbIE M3MEPHUMBI, U CBOWCTBA,
KOTOPBIC ABJIAKOTCS XKEJIATCJIBHBIMU IJIsA Lleﬂefl
Mozenuposanus. Ilepsoe CBONCTBO — camMONo-
nobue. OHO O3HAYAET, UTO YACTU B HEKOTOPOM
polie CBSI3aHbI C LENbIM. JTO CBOMCTBO CaMo-
nomobusi  nmemaer  Qpakrtanm  MacIiTabHO-
HWHBAPUAHTHBIM. CDpaKTaanble 3aBUCHUMOCTHU
UMEIOT BUJ MPsSIMON Ha rpadukax, rae ode ocu
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UMeroT Jjorapudmudeckuit Mmacmrad. Mozaenu,
OMHUCHIBAEMbIe TaKMM OO0pa3oM, NOJUKHBI HC-
MOJIb30BATh CTENEHHYI 3aBUCHMOCTH (Bele-
CTBEHHOE 4YHCJIO, BO3BEIEHHOE B CTEIICHB).
Jta 0cOOEHHOCTh MacIITaOUPOBAHUS IO CTe-
MIEHHOMY 3aKOHY SIBJISIETCS] BTOPbIM CBOHCTBOM
¢bpakTanos, QppakTaiIbHON Pa3MEPHOCTHIO, KO-
TOpasi MOXKET OMHUCHIBATH JHOO (PUIUIECKYIO
CTPYKTYPY, TUOO BpEeMEHHOH psifl.
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D=1
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In(—
(5)

@DpakTanbHas pasMepHOCTb [ XapakTe-
pPU3YET TO, KaK MPeaMeT 3anOIHsIEeT MPOCTPaH-
cTBO. DpakTanbHas pa3MEPHOCTb BPEMEHHOTO
psina U3MepsieT, HACKOJIBbKO M3PE3aHHBIM SIBIISI-
€TCs1 BpPEMEHHOM psif.

@DpakTanbHas Pa3MEPHOCTb BPEMEHHOTO
psina BakHA, NOTOMY YTO OHA MPHU3HAET, YTO
MPOIIECC MOXKET OBITh I7Ie-TO MEXKAY AETEPMH-
HUCTUYECKUM (JIUHUS ¢ (PpakTanbHOHN pasmep-
HOCTBIO 1) M ciyuaiiHbeIM ((pakTanbHas pas-
mepHocTh 1,5). Paxrtuuecku, (¢paxranibHas
Pa3MEpHOCTb JHMHHHM MOJKET HAXOIUTHCS B
npeaenax ot 1 no 2. Ilpu 3Hauenusx 1,5 <wu <
2 BpeMeHHOU psin Oojiee 3a3yOpeH, 4em Cliy-
YaifHas TOCJENOBATENbHOCTb, WIH HMEET
Oonpe uHBepcuit. Camo coboil paszymeerc,
CTaTUCTHKA BPEMEHHOTO psiia ¢ (ppakTanbHbI-
MH Pa3MEpPHOCTSMH, OTJIMYHBIMU OT 1,5, CHuiib-
HO OTJHYanach Obl OT rayCCOBOM CTATUCTHKH
U He 00s3aTeIbHO HAXOAUJIACh OBl B Mpeaenax
HOPMAJIHOTO PaCIIPeNeeHUsI.

- lnN(5).

2

(1)

CyluecTBYIOT HECKOJBbKO MOAXOIOB K
onpeneIeHnto (PpPaKTaIbHON Pa3MEPHOCTH:

1) knnerouHast pa3sMepHOCT;

2) moTouevHast pa3MEepPHOCTb;

3) KOppensiHOHHASI PAa3MEPHOCTD;

4) napopMaMOHHAS Pa3MEPHOCT.

Knerounas pa3smepHoctnb. Hcrnonbsy-
eTCsl MPU MCCIIEAOBAHUU Pa3MEPHOCTU JIMHUMN
U Tuiomnanei ¢ GppakTanbHON MPUPOAOH.

Ee cyTb 3akitodaercst B TOM, YTO JIMHHUS
WK IUIOIIA[b HAKPBIBAETCS CETKOH C pasme-
poM siueiiku J. 3aTeM MOACYUTHIBAETCS KOJIU-
4eCTBO KJIETOK N(J), HAKPBIBAIOIINX UCCIIETY-
eMyro JTUHUIO (Win Tuiomans). Jlanee Bemudu-
Ha O HECKOJIbKO Pa3 YMEHbIIASTCS, W ISl KaXK-
ZIOr0 HOBOTO 3HAYEHHsI 0 OMpPEeIeNsieTCs] COOT-
BETCTBYIOIEEe KOJM4eCTBO Kietok N(Jd). Ha
puCyHKe 2 MpHUBEAEHA HWUIOCTPALUS 3TOrO
nporiecca.

Puc. 2. TTokpbITHEe KPHBOIT THHUN KICTKAMH C PA3IHYHBIME Pa3MEPaMH o

B pesynbrare 3TOrO mosydaeM HECKOJb-
KO map 3HavyeHwit (N(), d), I KOTOPBIX BBI-
YUCIISIEM JIOTApH(MBI.

Tenepr mOCTPONUM CHCTEMY KOOPAWHAT B
IBOMHOM  jlorapumuueckoM  maciurabe

23

lg N(J) Ig 0 v HaHeCeM TOYKHU C KOOPIUHATAMHU
[lg N(5), lg 0] va mnockoctu. [IpoBenem mpsi-
MYIO0 JIMHUIO Yepe3 3TH TOYKH, KaK MOKa3aHO
Ha PUCYHKe 3.
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N(0)=99

Log(N(9))

N©O)=30 o

N(@©)=10

0

Puc. 3. ITocTpocHnE CHCTEMBI KOOPAMHAT C TBOWHBIM JTOTapH(PMUTECCKIM MACIITa0OM

Janee ompemenuM yrojl HakjOHA 3TOW TO4YHAs (ppakTalibHas pPasMepHOCTh [) mpen-
JUHUM O, KaKk Noka3zaHo Ha pucyHke 4. Kne- crasnsercs BelpaxkenueMm: D =tg a.

45¢
D=1,5220,01
> a0}
=0
3st

D=tg Q
WE o5 T 15 2o

g0

Puc. 4. Onpeaencuue KICTOUHOH (PPAKTAIBHOM PA3MEPHOCTH 10 HAKIOHY MPSMOH JTHHUH

IMorouyeunas (PppakranbHasi) pasmep- HUOyab Touku x0 Ha TpaekTopuu chepy aua-
HOCTBh. PaccMOTpUM Kakyro-HUOyAb TpaekTo- MeTpa o (wim kyd ¢ peOpom J) u moacuuTaeM
puro B (pa30BOM MPOCTPAHCTBE HA MPOTSDKE-  YHCIO BHIOOPOYHBIX TOYEK, MOMABIINX BHYTPb
HUH JUTUTEJIBHOTO BpeMeHH (puc. 5). cepsl.

[IpoBenem BBIOOPKY TOYEK Ha TPAEKTO- BepositHOCTB TOTO, 4TO BBEIOOPOUHAS
pun (mocTato4Ho 00sbInoe unciao No) mpous- TOYKA OKAKETCS BHYTPHU Cepbl, Ompenesercs
BOJIbHBIM OOpa3oM. OmuineM BOKPYr KakOH-  BBIPAXKEHUEM:

P(5) = %. )

rae No — oO1ee 9ucio TOYeK Ha TPAeKTOPHHL.
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Tpaekropus B (pa30BOM IMPOCTPAHCTBE

Xy

Be160opouHBIE TOUKH

Puc. 5. TcoMeTprueCKAe MOCTPOCHHUS NI HAXOKACHAS MOTOYYHOH ((PpaKTaIbHON) pa3sMEPHOCTH

Pa3MepHOCTb TPAEKTOPUHM J1JIsi HEKOTO-
poii o6nactu Touek X dazosoro npocrpas-
CTBAa UMECT BU.

d g, = lim

6—0

ITocne HebonpIMX npeobpazoBaHUi
bopmyny (3) MmoxkHo npuBecTH K popmye (1).

Koppeasiuuonnas (ppaxTanbHasn)
PA3MEpPHOCTH LIMPOKO HCIOJB3YETCs IS
OTIpeNieNIeHnsT Mepbl YNOPSAOYSHHOCTH IBH-
JKEHUH M SBJACTCA HIDKHEH OLICHKOW Xay-
cnopdoBoil pasMEPHOCTH CTPAHHOTO ATTPaK-
TOpa.

@DpakTanbHBI aHATN3 CHOCOOCTBOBA
MOSIBIEHUIO HOBBIX HAYYHBIX TUCHHIUIMH |
MOJIXOAOB OLECHKH (PYHKIMOHUPOBAHUS pPa3-
TnuHBIX cucteM. Teopus xaoca u (paxTaib-
Hasl CTATHUCTHUKA MPEIJIaraloT HaM HOBBIN CIIO-
co0 TMOHMMaHHUs TOro, Kak (PYHKUHOHHPYIOT
PBIHKH M SKOHOMUKH. HeT rapanTtuil Toro, 4to
HaMm Oyzner sierue 3apabaThiBaTh NE€HBIH, HO,
TeM He MeHee, Mbl Oynem Oosiee TpUCTIOCOO-
JeHbl K pa3paboTKe CTpaTerwii U OLEHKE PUC-
KOB.
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In P(5,x)

G3)
In(5)

HecraunonapHble  BpeMeHHblE  psIbI
MOXKHO pa3JeiuTh MO TUIy HECTal[MOHApHO-
CTH Ha TpH JOCTaTOYHO oOmmx kmacca[l; 3;
4]:

e  psAbl, HECTAalMOHApHbIE B MAaJjoM,
KOT[ja COXPaHSETCs 3aKOH PaclpeneseHns Uin
€ro OCHOBHBIE MapaMeTpbl, a MEHSAETCS MaTe-
MaTHYeCKOe O’KUJaHUE WM AUCTIePCHS,

® szl HECTALIMOHAPHBIE B OOJBIIOM,
KOr[ja MEHSIETCs, HallpUMep, 3aKOH pacrpene-
JIeHUS,

e CYIIECTBEHHO HECTALlUOHAPHBIE Psi-
Ibl, KOTAA HE TOJIBKO MEHSETCs 3aKOH pacmpe-
JEeNEeHUs] CIy4allHOW BEJIMYHUHBI, HO U HE Cy-
LIECTBYeT AQHAJIUTUYECKOTIO MNpPEeACTaBICHUS
TPEHAAa BPEMEHHOIO Psifia, T.€. €r0 HEBO3MOX-
HO BBIJENUTH B BHAE (YHKIMOHAIBbHOW 3aBH-
cumoctu. K 3TOMYy KllacCy BpeMEHHBIX psIOB
OTHOCAITCS. MHOTME€ SKOHOMMYECKHE BpEMEH-
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Hbl€ Psfbl, I KOTOPBIX XapakTepHa CXeMa OIpENENSIOIIero CiIydailHbli MpoLecc KOM-
YaCTUYHOIO VIpAaBJIEHUS M YacTas CMEHa IIJIeKca YCIOBUI.
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FRACTAL ANALYSIS AND PROBLEM-SOLVING TO IDENTIFY
THE CHARACTERISTICS OF TIME SERIES IN SYSTEM DIAGNOSIS

Abstract. Fractal analysis is required when solving the problems of system diagnostics associated with time-
series parameter changes. There is no economy sector that does not use algorithms based on the fractal analysis the-
ory. However, this theory has long been given little attention and value. The conflict between the symmetry of Eu-
clidean geometry and asymmetry of the real world can be further extended to our modern concept of time. Tradi-
tionally, all the events are treated as either random or deterministic. In fractal time, randomness and determinism,
chaos and order are coexistent. This is also true for natural systems characterized by local randomness and global
determinism. We have studied both linear and nonlinear fractals and analyzed the use of fractal analysis in such
tasks as market assessment, assessment of oil companies, and complex system assessment tasks.

Our program of Fractal Sets demonstrates the beauty of fractal patterns and the fractals’ property of self-
similarity and enables obtaining Julia and Mandelbrot sets of different degrees. The program also allows us to study
the behavior of fractal patterns in case of complex C constant changes and obtain complex point data of these sets.

It is worth noting that the application of fractal analysis is more interesting and practical when using MatLab
and SkiLab(Silab) packages with appropriate fractal analysis modules. We have developed software fractal analysis
modules using character-coded mathematic packages indicated above. Moreover, we have developed software mod-
ules for building various types of fractals and fractal diagrams. Such solutions are topical in almost all relevant
bachelor and master programs.

The program of Fractal Sets used C++ programming language and received a Software Application State
Registration Certificate.
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