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JIro0Oas 3aperucTpupoBaHHass XpoMaTOTpaMMa WIIH CIIEKTporpaMmMma )(v) MpeAcTaBiseT
co00i1 CBEPTKY JIEHCTBUTEIBHON XpOMATOTPAMMBI CJIOKHOTO BEIIECTBA WM €T0 CreKTpa x(Vv)

U anmapaTHOW (YHKIMH KCIONIb3yeMoro mpubopa a(v): y(u) = jga(u - v) x(v) dv. B pe3yb-

TaTe 3aperuCTPUPOBAHHBIC UKW BCETJa PACIIUPSIIOTCS U B Psi/ie CIy4yaeB MEPECeKaroTCsl, YTO
3aTpyAHSET OnpeeNeHHEe TUIOIAAN KaX/10T0 MMUKA B OTJEIBbHOCTH.

[IpeobpazoBanue Dypre NMPUBOAUT AaHHOE ypaBHEHHUE K BUIY V(jo)=a(jw)x(jow). Ero
pelIeHre OTHOCUTENIbHO X(V) AOJKHO MPUBOAUTH K CY)KEHUIO MTUKOB M MX Pa3/eNCHUI0, YTO
OYCHb BAXXHO NMPH KOJIWYECTBEHHOM aHaJIM3€ XPOMATOrpPaMM M CIIEKTporpaMM. JTa 3a/1ava
OTHOCHUTCS K KJIaccy oOpaTHBIX 33/a4y M Ha3BaHa Paneem «peaykuuei K uaeaabHOMY MpHOO-
py» [1]. OOpatnas 3agaua sBISETCS HEKOPPEKTHOH. Y CIOBUS M METOABI MOJTYYEHHUS YCTOM-
YUBBIX PEIICHUN MOJ00HBIX 3a1a4 Obut pa3padoTtansl A.H. TUXxoHOBBIM, IPUBEICHHBI B pabo-
Te [2] ¥ modydnnm obiee Ha3BaHHME «peryispusanus». B padore [3] mpemioskeH MpUHIHIT
MUHUMaITbHOTO Moyl (IIMM), KOTOpBI SBISAETCS OHUM U3 PETYISIPU3UPYIONTUX METOI0B
U ynoOHO peanusyercsi B obnactu Dypbe-o0pa3oB. OqHAKO €ro TouHas peanu3anus mno [3]
npuBoAMT K 3 dexty ['mb0ca [4], KOTOPBII YaCTUYHO UCKAXKAET pelICHHUE.

B nmanHoii pabote npeanaraercs uCkIoduTh dhdext ['ndbca cremyromum oopa3zom.

[TycTh M3BECTHBI WIIM OLICHEHBI MPEEIIbl MOTPEIIHOCTH PErHCTPaIi XPOMaTOTPaMMBbI
Ay u morpemHoctd Aa, ¢ KOTOpoil u3BecTHa anmnapaTtHasi GyHKIUs a(v). DTH HOTrPEeIIHOCTH

NPECTABISAIOTCS KaK HEUEeTKHE MHTEpBaNbl. [laee BBIYMCISIOTCS KOCHHYC-TIPEoOpa3oBaHKe
dypre Foos GyHKINN (1) 1 a(v) IO IpaBUIaM ASHCTBUN ¢ HEYSTKUMHU MHTepBaiam [5]. To-
ra TPy KaK0M 3HaUYC€HUU ) MTOJTYIUM OJHOMEpHBIE 00J1acTH 3HAYCHHH Y(®) 1 a(®), IMOPOXK-
JeHHble norpemHocTs MU Ay u Aa. IlycTh HWXKHAA rpaHuna o6imactu Y(®) €CThb Ymin(®) H
BEpXHSs TpaHUIa 00JacTH (M) €CTh dmax(®).Torma oOGpaTHOEe KOCHHYC-TIpeoOpa3oBaHHE

x'(v) = FC_OIS [Vmin(®) / @max(®)] ABASETCS peryaspu3NpOBaHHBIM perieHueM ypaBHeHus (1) u

o0ecreynBaeT MHHEMYM MOy pelieHus X (V), B KOTOPOM MHKHU JOJKHBI OBITh pa3jesieHbl
C YY4ETOM HAJIOKEHHBIX OrpaHW4YeHUi. MOXKET OKa3aThCsl, YTO JUHUM BOCCTAHOBJICHHBIX ITH-
KOB OyIyT mIepeceKaTh 0Ch a0CIIMCC U 3aXO0/IUTh B OTPUIIATEIbHYIO 007acTh. UTOOBI N30€KaTh
3TOTO, MpeAaracTcs MPUMEHUTh MoIuuKaIuio arropurMa ['oBapaa [6], koTopast IPUBOIUT
K MUHMMH3ALMH OTPHIATENbHBIX 3Ha4deHui x (V). IIpemnaraemple Mpolemypbl COXPAHSIIOT
IUTIOIIA/IM TUKOB HeM3MeHHBbIMU. [IpUBOASTCS YMCIeHHbIE TPUMEPHI pa3esieHus] TUKOB.
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Any registered chromatogram or spectrogram )(v) represents the convolution of the
real chromatogram of the complex substance or its spectrum x(v) with the instrument function

a(v) of the used device: y(u)= I(L)‘a(u —v)x(v)dv. As the result, the recorded peaks always

widen and overlap in a number of cases that makes difficult the area estimating for the each
peak taken separately.

The Fourier transform reduces the mentioned equation to the form y(jm)=a(jw)x(jm).
Its solution relatively to x(v) should result in the peaks narrowing and separation that is very
important for the quantitative analysis of the chromatograms and spectrograms. This problem
belongs to the inverse problems class and was called “the reduction to the ideal device” by
Lord Rayleigh [1]. Any inverse problem is incorrect in the general case. The conditions and
methods of the obtaining the stable solutions of such problems were developed by
A.N. Tikhonov, were presented firstly in work [2] and were named as “regularization”. In pa-
per [3], the minimum module principle is proposed that is one of the regularizing methods and
can be conveniently realized in Fourier transform domain. However, its accurate implementa-
tion accordingly to [3] causes the Gibbs phenomenon [4] that partly distorts the solution.

In this work, it is proposed to eliminate the Gibbs phenomenon in the following way.

Let the following values be known or estimated: the limit error Ay of the chroma-
togram recording and the limit error Aa of the instrument function a(v). These errors are rep-
resented as fuzzy intervals. Then the Fourier cosine transform F is calculated for the func-
tions y(u) and a(v) using the operations with fuzzy intervals [5]. Then for the each value o, we
will obtain the one-dimensional domains y(®) and a(®) that are caused by the errors Ay and
Aa. Let the lower bound of the domain J(®) be ymin(®) and the upper bound of the domain

A(®) be amax(®). Then the inverse cosine transform x"(v) = Fc_olS [Vmin(®) / @max(®)] Will be the

regularized solution of the convolution equation and will provide the minimum module of the
solution x"(v) that will contain all the peaks being separated under the imposed constraints. It
can turn out that the curves of the restored peaks will cross the abscissa axis and will get to
the negative values area. To prevent this circumstance, the modification of Howard algorithm
[6] is developed that minimizes the negative values of x"(v). The proposed approaches keep
the peaks areas permanent. The numeric examples of the peaks separation are presented.
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