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IIpuniuns: 06padoTKH HU(POBBIX CHTHAIOB PACIPOCTPAHEHBI HA CYLIECTBYIONINE METOAB! (hpaKTabHBIX H3MEPEHUIL, IPEACTABICHHBIX
pasmepHocTAMH Xaycnopda-besukosnya (pXb) n Mannens6pora. dpakTansHas pa3MepHOCTh, B BUJIE palinoHaIbHOro yncia G/G, Wi xe B BHIC
ortHomeHus: 0CTaTKOB Gri/Ggo OBYX ypaBHEHHH H3MepEHHs, NpeCTaBlIeHA SKBHBAICHTHOH HHU(POBOH MOMAENBIO OTHONICHHS IBYX YacTOT
nmuckperusauun Fi/F, B HeKoTOpoii auHelHON 1upoBoii cucreme. [lokazaHo, 4TO Takas CHCTEMa OIMMCHIBAETCS] 00O0OIIECHHON CBEPTKOM, KOTOpasi,
B CBOIO Ouepelb, IPEINCTaBlIeHAa KACKaJHBIM COCIWHEHHEM WHTEPIIOIATOPOB M JEHUMATOPOB C LEJNOYMCICHHBIMU KOd(dUIueHTaMu
npeoOpazoBanus. st 6e30mmO0uHON 00paboTku (QpaKkTalbHOM pa3MEPHOCTH HEOOXOAMMO IMEPEBECTH PAlMOHAIBHOE YHCIIO B IEJI0€ YUCIO U
HCToNb30BaTh Apobu dapes B OZHOMOLYIBHOH M MHOTOMOAYIBHOH apH(MeTHKe, KOTOpHIC, B CBOIO OYepenb, MOTYT OBITh HCIIONB30BAHBI B
Ka4eCcTBE PENEPHBIX TOYEK METPOJIOTHYCCKHX KA .

1. BBeaenne

B Hacrosmiee Bpemst MpeayioKEHO MHOTO METO/OB (PpaKTaIbHOIO aHalM3a B Pa3iMYHbIX 00JACTSIX HAYKd U
TeXHUKH. Jlo (akTHUecKoro Havyajga aKTMBHOHM JIESITENILHOCTH B TOH 001acT B MaTeMaTHKE CYLIECTBOBAJIO IMOHSATHE
pasmepHocti Xaycnopga-besnkosnua (pXb). OT1a pasMepHOCTh IO CaMOMy XapakTepy CBsi3aHa HE C TOIOJIOTHEH, a ¢
MempuKot, m.e. cO CNOCcoOOM NOCMPOEHUs. paccmMampueaemozo MHodcecmea. OHa MOXKET NPUHUMATH JHOObIE
3HAYEHMS, YTO JaBaJIO HEKOTOPHIA OBOJ TOBOPHUTH O MPOCTPAHCTBAX APOOHON pa3MEPHOCTH.

JleliCTBUTENBHO, CYIIECTBYIOT OOBEKTHI C Pa3MEPHOCTHIO IIPOMEKYTOUHON MEK/Ty TOUKON M JIMHUEH, THHUEH
U TIOBEPXHOCTBIO WM JaXe IOBEPXHOCThIO M 00beMOM. Takue OOBEKTBI HE SBIAIOTCA TOMOJOTMYECKUMU
MHOT0O0pasusMH M TI0 TpPEIIoXEeHHI0 (paHIy3ckoro wmaremaTnka beHyss MannensOpoTta cTanmn Ha3bIBaTh
¢pakranamMu. Hambomnee n3BeCTHBIMH NpHMEpaMH CIIyXwWiId: KaHTPOBCKOE MHOXECTBO, OpOYHOBCKasl KpUBas Ha
wIockocty, koBep CeprnuHckoro, kpuBas Koxa u Jp., KOTOpBIE SIBISIFOTCS IPOMEXYTOUHBIMA MHOXECTBAMH, T.€. HE
SBJIAIOTCS] CYETHBIMU MHOKECTBAMHU. DTH MHOXECTBA IIPUHSTO Ha3bIBATh ()paKTallaMy; Y 3THX MHOXKECTB (DpaKTaibHas
Pa3MEepHOCTh MPEBBIIIAET UX TOMOJIOTUIECKYIO Pa3MEPHOCTb.

B camoM omnpeneneHnu (pakTadbHBIX Pa3MEpHOCTEH Bcerna JIEKHT JIOTapu(MUYECKOE OTHOUICHHE,
BBIpaXKaeMO€ PALMOHAIBHBIM YUCIOM. PaccMoTpuM, HampuMep, MHOXKECTBO TOYEK Ha IIOCKOCTH KOTOPOE MBI XOTHM
MIOKPBITH KBaipaTtaMu ¢ pebpoM paBHEIM €. PazmeprocTs pXb onpenensiercst Kak Ipeies OTHOLICHUS

Dr=1lim{InNyIn(1/e)} = G/ G, (1)
=0

Orta pa3MEpHOCTh HE SBJSICTCS METPHYCCKOW M BBIpakaeTcs Oe3pa3MEpHBIM APOOHBIM paIlMOHATHHBIM
yuciaoM. Hampumep, B MaTepHalOBEICHUH, CYKICHHE O KAa4yeCTBE IOBEPXHOCTH JeEaeTs Ha OCHOBAHWHU TOTO,
HACKOJIbKO OJM3K0 3Ha4YeHue Dy K umcity 2; yem OJrmKe OHO K 2, TeM JIy4YIlle TIOBEPXHOCTh. Takum 00pa3om, BeJIHMYHHA
Dr oTpaxkaeT U KOPPEISIMOHHBIC CBOMCTBA MOBEPXHOCTH (CXOACTBO OPIUHAT), T.€. €€ IIAJKOCTh, M HE 3aBHCUT OT
MacmTaba BBICOT IIepoxoBaTocTeii. COBpeMEHHbIE METOMBI ITUPPOBO 00PaOOTKH CUTHAJIOB MO3BOJISIOT JOMOJHUTH
(paKTaIbHBIE METOMABI CIEKTPATBHBIM aHAIN30M, AJTOPUTMAMH Oe30IMMOOYHBIX BBIYHCICHUH, METPOIOTHICCKUMHU

IIKaJIaMH | T.11.

2. Hudposast Mogeab ppakTaibHON pa3MepHOCTH

CormocraBuM paroHansHoMy yncity Gi/G, 1Be 4acTOThI TUCKPETU3alMK CUTHAJIOB: Ha BXOJE X(1) U BBIXOJE
y(m) nudpoBoii CHCTEMBI, T.€. TIOJIOKHUM, YTO

G/G,=F/F=T/T 2)

rne F° u F uwactorel nuckpermsaumu mudpoBoid, nuHeHoi cucrembl, a T u T  -MHTEepBajbl IUCKpPETU3ALUH,
COOTBETCTBEHHO, Ha BXOJ€ M BbIXoJe. PaBeHCTBO (2) 03HAYaeT, UTO (pakmanvHas pasmepHOCmb UHMenpemupyemcs
Kax npeoopaszosanue 4acmomsl OUCKPemU3ayuu 8 HeKomopou yu@posoli cucmeme. B Takoil cucreme BBIXOJHAS
GbyHKIMS g,(M) TIpencTaBiIsieT co00H OTKIMK CHCTEMBI B MOMEHT BPEMEHH M Ha BXOAHON OTCUET, COOTBETCTBYIOIIHIA
MomenTy Bpemenn | mG/G, | - n, rae Lul -nenoe uncno, mensiree mmm paBHoe u. Kaxuplii BEIXOAHON oTcuer y(m)
MOJKHO 3aITUCaTh B BHJIE 0O0OIICHHOW CBEPTKH KaK JIMHEHHAs KOMIIO3UIHS JBYX OTCYETOB:

y(m) = £ gu(m) x (L mG1/G,]- n) 3)
_—
31eck MpeanoiaraeTcs, YT0 OTKIMK CUCTEMBI g,,(1) SBIAETCS MEPUOAMUYECKON Mo m (HYHKIMEH ¢ IepHOaOM
Go: gm(0) = gm +rg(m), 1=0,+ 1, £,
IIpencraBum (2) B BUzC
F=(G/Gy)F 4)
Takoe mpeoOpa3zoBaHue OyAET OCYLIECTBISITECS MOCPEACTBOM  MOOYEPESTHOTO  BBIIOJHEHUSI JIBYX
LENOYHUCIICHHBIX TPeo0pa3oBaHuii 4aCTOThI JUCKPETH3ALUH, T.€. CHaYala YacTOTa JUCKPETU3AlUH OyIeT HOBBIIATHCS
B G; pa3, a 3arem moHmxkatbcs B G, pa3. 31eCh BaXHO OTMETUTHh TOT (hakT, 4TO MHTEpHnoysus (mossimicaue F) ¢
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koa¢ppunmenTom G, MOIHKHA MPEANIECTBOBATE AerumMaliyst (moHmwkenue F) ¢ koadpdummentom G,, modToMy mmpuHa
OCHOBHOM IOJIOCHI TPOMEXyTouHOTO curHaia s(k) Oymer OobIe Win paBHa ITUPUHE TIOJI0C CUTHAIOB X(n) 1 y(n).

B aToM cnydyae mMeeM nBa GuiIbTpa ¢ UMIYIbCHBIMU XapakTepuctukaMu hi(k) u hy(k), koTopsie paboTaroT
TIOCJICZIOBATEIHHO TIPH OJHOHM W TOH ke yactoTe muckpermzammu G F. J[ist moBbimeHus 3QGEeKTUBHOCTH peaar3aii
TIOJTHOTO TIporiecca 00a GMIbTpa MOXHO OOBEAWHUTH B OAWH (QWIBTP HIDKHUX 9acTOT. [IoCKOIBKY Temeph MU(ppoBOit
¢unpTp h(k) momkeH CIyKHTh TENsAM, ONepanuid MeIUManuid W WHTEPIOJSAIUN, OH JOJDKEH HWMETh YacTOTHYIO
XapaKTePUCTUKY, ONHM3KYI0 K YaCTOTHOW XapaKTEpUCTHKE IM(POBOTO (GHIBTpa HIDKHHX YacTOT, T.C. YacTOTa cpe3a
Takoro (uibTpa JODKHA OBITh PaBHOM MUHHMAIBHOW W3 JIBYX YacTOT cpe3a, TpeOyembIX sl AeuuMaropa H
HMHTEPIOIATOPA, M 4aCTOTA OTCYETOB 3TOrO GuiabTpa paBHa F’= G|F.

CBs13b M@Ky BXOJIOM U BBIXOJIOM PACCMAaTPHBAEMOW CHCTEMBI BO BPEMEHHOM 00JIaCTH MMEET BH/T

y(m) = L h(nG, + mG, ® G,) x(LmG»/G,]-n) (5)
reeo
I'me | u | o3nauaer uenoe umcno, menpmee i paHoe u. HeTpyaHO BHIETh, YTO ypaBHeHHE (5) COOTBETCTBYET
o01ei GpopMe cucTeMbl HE3aBUCSIIETO OT BpEMEHHU LU(pPOBOTO 1peodpazoBanus (3), ¥ 4TO HE3aBUCSIIMKA OT BpPEMEHU
OTKJIMK Ha €IMHUYHBII OTCUET g,,(1) MOXKHO 3aMicaTh B CJIEIYIOIIEM BUE
gn(n) = h(nG; + mG, @ G;) mpu Bcex m U Bcex n, (6)
rrae h(k) - He3aBuCsIas OT BpeMEHH MMITYJIbCHAS XapaKTePUCTHKA HUPPOBOro GpHiIbTpa HIKHUX YacTOT MPH 4acTOTe
oTc4eToB, paBHOM G|F.
MOJKHO IOKa3aTh, UTO CIEKTP BBIXOAHOTO chrHaza Y(e®), sammcaHHEIA depes CIIEKTP BXOJHOTO CHIHAA
X(¢") u wactorHyro xapaktepucTHKy (unbTpa H(e'®) BbIUMCIseTCS HA SXMHUYHON OKPYXKHOCTH z= ¢ COrIacHo
BBIPKCHUSI
G2-1

(&) = (1/Gy) T H{exp j(@-2m)/Gy} X {exp j(@ -21)/Gy @

Kak BuaHO mporecc mpeoOpa3oBaHUsl YacTOThI JMCKPETH3ALHH MOXHO MOJEIHPOBATh KakK JIMHEHHYIO
MEPUOANYECKYIO HE3aBUCSIYI0 OT BPEMEHH CHCTEMY,a UMITYJIbCHAsI XapaKTepPUCTHKa (OTKIMK HAa eIUHUYHBINA OTCUET)
9TOH CHCTEMBI g,(n) MOXKHO 3amicaTh dYepe3 HWMIYNbCHYI0 xapakTepucTuky h(k) He3aBHCSImETOo OT BpeMeHH
nudpoBoro GuUILTpa, MpeIHAZHAYSHHOTO JJISI CHCTEMBI ¢ HAauOOJIbIIeH yacToTol nuckpeTu3aryu GiF.

3. OpHoMOAy/IbHAsE U MHOTOMOAYJbHAas apH(MeTHKAa BbIYeTOB B (PPAKTAIBHBIX H3MEPEHUSIX NI
PalMOHAIBHBIX YHCET

OcHoBHast uzpess npu Oe3omnO0YHONW 00paboTke (PaKTaIPHOTO W3MEpPEHUS] Ha S3bIKE MAaTEeMaTHKH
(dopMynupyeTcsi Tak: OTOOpasWTh palMOHANbbIE OIEpaHAbl B MHOXECTBO IelbIX uuced Q, Tpom3BecTH
apudmMeTHyeckue onepanuu B Koible (Q, +, - ) ¥ 3aTeM 0TOOPa3UTh ETOUNCIICHHBIC PE3YJIBTaThl B COOTBETCTBYIOIINE
paluoHanbHbIe YKcha. B aToM ciydae ymoOHo BbiOpath Mepy B Bune [ G ] = pP rae: [G]- Moayis npeobpasoBaHus, p-
MPOCTOE, T-TIOJOXKHUTEIbHOE Tienoe uncio. Pammonansablie uncna G/G, mist kotopbix (G,,p)=1, orobpaxarotcs Ha Q.
Ipu >TOM mpe/ronaraeM, 4To obpathslii snement (G,)'[G] cymecTByer Toraa i Toiasko Toraa, korma (G,, p) = 1. 1o
CiTydJai T.H. p-agudeckux gncen. Ecim r=1,t1o [ G ] coBmagaer ¢ mpocThIM p.

Otnomenne Gy/ G, MOXHO 3amucaTh [ABYMS YPaBHEHHMSMH W3MEPEHMs, B [JBYX MaTEMaTHYECKH
SKBHUBAJIEHTHBIX popmax [2,4]:

G =In[(N/n)*/V,]={G/}[G] + Gy
Go=In(N/n)={G,}[G] + Gg, (®
nina Gi= Gri(mod[G])  Gy= Gro(mod[G]) )

rae 0 < Gg; < [G], 0 £ Gy, £ [G], KOTOpBIE MOKHO 0€30MHNO0YHO 00paboTaTh MO ANropuTMaM 00pPabOTKU HETBIX
yucel. B urore nomydnm yucnosyro nqpods Gi/G,. [ToaTroMy MOXXHO 3anucarhb

Gi/Gy= Ggri(mod[G])/Ggy(mod[G]) wm G; /G, = Gri/Gr,= F/F , T.e. (pakrampHas pa3MepHOCTh
MPOTIOPIIMOHAIEHA OTHOIIIEHUIO OCTATKOB U3 (8) M YacTOTaM JUCKPETHU3AIUH.

Jlis mepeBoia  parMoHaIbHON APOOH B IEJI0€ YUCIO HEOOXOJAMMO BBHITIOIHHUTH YCIOBHSI TOMOMOpP(HU3MA IO
OTHOIICHHUIO K OTIEpaIUsM CIOKEHHUS W YMHOXeHMsI. B Teopum uucen nokassiBaercs [7]: Bo-TIepBhIX, CBs3b KoJiell (Ra,
+, -) u (Ra, +, -), tae Ra - MHOXeCTBO palrioHambHBIX 4rcel Ra € Re, Ra - MHOXECTBO TeX palMOHAIBHBIX YHCEI,
KOTOphIE JOMyCKaloT oToOpakenue B Ra. [lefictButensHo, o onpexneneHuio Ra = {G/G;: (G,,p)=1} xaxmoe menoe
gncno k € R, sBisercs oOpa3oM OCCKOHEYHOTO MHOXKECTBA JJIEMEHTOB M3 Ra, koTopoe oOo3HaumMm Ray, rae
k=0,1,...p- 1, T.e. Ra={ G/ G, € Ra: G/ Gyi,= k} oTKyna BEITEKaeT

p-1
Ra =U Ra, (10)

k=0
rae Ray - Hemepecekaromecs MOJMHOXECTBA WU 000OIICHHBIC Kiacchl BhI4eToB 1m0 mod[ G ], mMOCKOJBKY OHH
BKITIOYAlOT OOBIYHBIE KJIACCHI BBIUETOB KakK COOCTBeHHBIE moamHOXkecTBa Gy €Ry, k=0,1,...,p-1; BO BTOpBIX,
oroOpakenue Ra ----> Ra 3amaeT roMoMoOp(du3M 10 OTHONICHUIO K OTICPALUSAM CIOXKCHUS M YMHOXKCHUS U HE SBISICTCS
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B3aMMHO-O/THO3HAYHBIM, TIOCKOJIBKY Kaxaoe Ienoe keRa sBrmsercs o0pa3oM OCCKOHEYHOTO MOIMHOXKECTBA Ry
paimoHanbHbIX ymcen. CleloBaTeNnbHO, 3TO OTOOpaKEHHE HE MMEET OOpaTHOrO; B-TPETHUX, €CIIU HCIOJIh30BATh
MHOXecTBO npobeit Dapes mopsiaka N (order-N Farey fractios)

Fx={G/G, Ra: (G,Gy=1} an
nycinoBuas 0 <G <N, 0<1IGy <N, rae N-uenoe yucino. [lycts N - MakcumanbHOE LIEJI0€ YUCIO0, Uil KOTOPOTo
BEITIOJTHSACTCS HEPABEHCTBO

IN*+1<[G] (12)
1 TYCTh MO pe3yibTaTaM (pakTaIbHBIX U3MEPEHUH OOOOIICHHBIH Kiace BBIUETOB Ray CONEPKUT HEKOTOPYIO JAPOObH
®dapes G,/G, mopsaka N. Torma G,/G,- enuHcTBeHHass npods Papes mopsaka N B MHOkecTBe Ra,. Heobxomumo
3aMETHTh, YTO €CJIHM BeJIMIrHAa N BBIOpaHa B COOTBETCTBHHU ¢ yciioBHeM (12), To dmcio 31eMeHTOB B MHOXKecTBe Fy
MeHbIIE M. DTO 3HAYMT, YTO HE KaXIbli U3 OOOOIIEHHBIX K1accoB BbiYETOB RayRay,...,Ra,; Moxer comepxars
anement u3 Fy. Ho eciu HekoTopslit knace Ray Bce xe conmepxut apods Papes mopsaka N, To B 3TOM Kacce Takas
JpOOB TONBKO OJTHA.

Teneps MOXXHO c(HOPMYITHPOBATH YCIOBUS B3aMMHO OJTHO3HAYHOTO OTOOpaKCHHS BBIOPAHHBIX 3JICMCHTOB U3
Ra na mHOXkecTBO ux 06pa3oB u3 Ra. O6o3naunm uepes Qg = {iGi/Gaig): Gi/G, € Fy} o0pa3 mHoxecTBa Ipobeit
®dapes mopsaka N npu ToMomopduzMe |0|[G] : Ra — Ra. B Teopum umcen mokaspiBaeTcCsi, YTO OTOOpaKEHUE
|0|[G]:FN%Q[G] ABJIIETCS B3aMMHO OJIHO3HAUHBIM U HepeBouT Fy Bo Bce MHOkecTBO Qg , T.e. UMeeT o0OpaTHOe
oroOpaxenue. [Ipu 3TOM, KaxIbpli OOOOIICHHBIA KJIACC BBIUECTOB MOXKET COJACPKATh TOJBKO OJHY ApoOb Dapes,
KOTOpBIE “BBICTYNAIOT KaK 3TAJIOHBIL.

[TosToMy 3TO OTOOpakeHUE NPUHHMACTCS 3a STAJIOHHOC M MBI MOXKEM B3STh HMX 33 pEHEpHBIC TOYKU
(dpakTanpHOW mIKANBl. MOXHO IMOKa3aTh, YTO JIOOOC OTHOIICHHE SKBUBAICHTHOCTH MOXET OBITH OIPEICICHO C
TTOMOIIBI0 OTHOIIEHHSI “OBITh 3TAJOHOM’, 1 HA000POT, JII000E OTHOIMIEHHE “OBITH ITATIOHOM ™ OMPENEISISIET HEKOTOPYIO
9KBHBAJICHTHOCTD.

Jis mpruMeHeHnsT MHOTOMOYJIBHOM apr(MeTHKal BEIYETOB B (PPAKTATBHBIX H3MEPEHHAX U PallMOHAIBHBIX
gHUCeNl HEOOXOAMMO BBECTH BEKTOPHYIO IIKAITy dTAJIOHOB [2,4,7] ¢ KOMIIOHEHTaAMH COCTABIEHHBIMU M3 N-00Pa3I[OBBIX
mep [Gy], [Ga],....[G,]. Torma IN? + 1 < [Gyl, rze [Gul= [G1][Gal...[G,]. HanbHeiinee H3I0KEHHE MOIHOCTBIO
MapajuieIbHO TOMY, YTO UCIIONB3YIOT Ul MHOTOMOIYIIBHON apu(METHKE IETBIX YHCEN, C HEOONBIINMHU OTINIHAMH.
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The abstract: the Principles of processing of digital signals are widespread on existing methods of measurement fraction, submitted by
dimensions Hausdorf-Bezicovich and Mandelbrot. Fractions of measurement. Fraction dimensions, in kind of rational number G1/G2 orin
kind of attitude(relation) of remainders

GR1 / GR2 of two equations of measurement, is submitted by equivalent digital model of attitude(relation) of two frequencies
quckperusauuu F1 / F2 in some linear digital system. Is shown, that such system is described by integrated convolution, which, in turn, is
submitted by cascade connection naTepnonsTopos and genumaropoB with integer factors of transformation. For correct processing ¢ppaxransHoit of
dimension is necessary to be transferred the rational number in integer and to use Farey fraction in one-modular and multimodular arithmetics,
which, in turn, can be used in quality reper of points metrology of scales.

1. Introduction.

The general idea behind fractal metods relies on concept of the Hausdorf - Besikovich (HB) dimension.
Consider a set of points in an n-dimensional space. Our goal is to cover this set by cubes with an edge equal to 1. The
HB dimension Drof a point is defined as the limit, if any, of the ratio

De=lim{InN/In(1/8)} = Gy/ G, (1)
1-o0

The integer values of the parametr D are seen to correspond to the Euclidean metric and, from the fractal
geometry stand-point, can be thought of as reference points. The fractal dimension has two distinct features: it is
scale-invariant,i.e.,does not depend on the space dimensionality, and does not have the dimension of a physical
quantity. Therefore, the problem of finding homomorphic one-to-one maping of this dimension into an isomorphic
integer-valued scale arose. The digital equivalent of the HB dimension are seen as a rational fraction G,/Go.

One main advantage of algorithms in a residue-class system is that these (measuring and computational)
algorithms use modified definitions of addition and multiplication, which satisfy the closure and strict-equality
conditions. This excludes overflow and makes the measuring and computational process error-free, i.e. absolutely
accurate.

2. Digital model fractal of dimension

I compare to rational number G1 / G2 from ( 1 ) two frequencies discretization signals: on entrance x (n )
and exit (output) y (m ) linear digital

Gl/G2=F /F=T/T )
where F and F of frequency discretization digital, liner of system, and T and T °- the intervals discretization
accordingly, on entrance and exit(output).

The equality ( 2 ) means, that fractal the dimension interpret as the transformation of frequency discretization
in some digital sistem. Is to such system the target function gm (m ) represents the response of system at the time of
time m on source readout, appropriate to moment of time | mG1/ G2] - n, where | u] - the integer. Each target readout
y (m) is possible to be recorded in kind of integrated convolution as linear compozition of two readout:

y(m) = £ gofm) x (| mGy/Gol - ) ©)

We present ( 2 ) in kind F * = ( Gi/ Gy) F.So the transformation will be executed by means of serial
completion of two integer transformations of frequency discretization, i,.e. at first the frequency discretizatin will be
increased in G1 time(interpolation) , and then to be lowered in G, time (dezimation) .In this case we have two filters
with pulsing characteristics h;( k ) and h, ( k ), which work consistently at the same frequency discretization G1 F. For
increase of efficiency of realization of total process of both filters was possible to be united in one filter of bottom
frequencies.

It is possible to show, that the spectrum of target signal Y ( e 1%y source signal recorded through spectrum X
(e ) and frequent characteristic of filter H (e i®y s calculated on individual

circle z= e 1® according to expression

G2-1

Y() = (1/Gy) 3 Hiexp j(@-2m)/Gy) X {exp j( -2m1)/Gy) @
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3. One-modular and multimodular residue arithmetics for rational nambers in fractal measurements

The main idea by which we shall be guided is the following: to map rational operands (1) into a sat of itegers
Q, perform arithmetic operations in a ring (Q, +, -) and then map the integer-valued results into associated rational
numbers. To do this, a modulus of transformation can conveniently be taken in the form [G]=p" is a prime and r is a
positive integer. Rational numbers G/ G, for which (G,p)=1 are mapped onto the set Q. It is assumed that the inverse
(Gz)'l[G] exists if and Only if (G,,p)=1. This is the case of so-called p-adic numbers . If r=1, [G] coincides with the
prime p.

In terms of the theory Of numbers, one can prove three statements. First, rings (Ra, +,-) and (Ra’, +,-) (where
Ra is the set of rational numbers, Ra € Re; and Ra’ is the set of those rational numbers that can be mapped into Ra) are
interrelated. Second, mapping Ra*—Ra specifies homomorphiism relative to addition and multiplication operations
and is not bijective, because every integer ke Ra is the image of an infnnite subset Ray of rational numbers.

Third, if order-N Farey fractions F'={ G,/ G, €Ra; (G,G, )=1} and the conditios 0_<|G,|<N, 0<]G,|<N |
where N is an integer , are used, then N can be selected such that every generalized residue class Ra, has no more than
one Farey fraction.




