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EKCITOHEHIIAJTbHUMH 3AMIHAMM JJIsI
CHUHTYJSIPHO-35YPEHOI 3AJTAYI AIBEKIIII-TU® Y 3Ii-
PEAKIIII
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VY naHiii poOOTI PO3MIAHYTO CHHTYISIPHO-30ypeHY ITOYaTKOBO-KpaioBY 3amady
ansekuii-nugysii-peakuii (A/IP). Bimomo, mo 3acTocyBaHHS KIACHYHOTO MiIXOIY
MeTony ckimdeHHuX enemeHtiB (MCE) mpw3BogmTe 10 BTpaTH CTIHKOCTI
ampoKCUMaIliii. ABTOpPOM 3alpOIIOHOBAaHO HOBUH MiIXiJ M0 pO3B’SI3aHHSA i€l
aKTyaJbHOI MPOOJIEMH, SIKMH HE BUMAara€ BUKOPUCTAHHS HEPEry/sIpHUX CiTOK, h-p
aanTHBHAX CITOK, TPOTHUIOTOKOBHX CXEM, TOIIO, SKi MOXYTh 3HAYHO
YCKIIQJHIOBATH MIPOTPAMHY peai3allifo MEeTOIY.

Hexait () — oOmexxeHa 3B’s3Ha OONACTh 3 JIMIIKAIEBOIO TpaHUIEo [ .
Heo0xigHOo 3HaTH C — HEBiIOMY KOHIICHTPAIII0, IO € PO3B’A3KOM 3a/1adi
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ne V =(V,Vp), yci xoedimientn momatui, cram i Gesposmipi, a omxe,
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Hami, BBememo mpoctip W =W2(1) (Q) i HaBeneMmo BapialliiiHe (OpMyITIOBaHHS
BUXiHOT 3amadi, 3actocyemo ¢opmyny ['pina mo omeparopa Jlammaca. ITicms
I[bOTO, 3IFICHUMO 3BOPOTHY 10 (2) 3aMiHy y BUXiZHOMY piBHsAHHI. B pe3ymnprari,
3MIHCHUBINM  HHW3KY JONOMDKHHX II€PETBOPEHb, OACP)KMMO  BapiariifHe
dbopmymroBaHHS 3a7adi  METOJOM EKCIOHEHI[IaJIbHOT 3aMiHd. 3HAWTH Taky
c(xt)ely (0,T;W), mo
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HETePEePBHOI Ta V-CIMINTUYHOI. Y BHIAJIKY CTAI[lOHAPHOI CHHTYISPHO-30ypeHOl
3a/mavi MMOKAa3aHO ICHYBAHHS 1 €JMHICTh CJIAOKOTO PO3B’SI3Ky, a TaKOoX TE, IO
3aCTOCYBaHHs JiHilHOTO Gasucy [2] mpu auckperusaiii (3) qae anpiopHy OINHKY
HOXHOKH HAaOMIDKEHOTO PO3B’SI3Ky Cp, O TOYHOTO PO3B’SI3KY C
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[IpoBeneHO 4YHCIOBI EKCIIEPUMEHTH JUIsi CHHIYJSIpHO-30ypeHux 3amau  AJIP.
Hagemeno rpadiku ojepaHMX poO3B’S3KiB y  cramionapuomy [3] Ta
HecTaliOHapHOMY BHIIaJIKaX, TaONUIll MOXUOOK Ta EKCIEPUMEHTAJIBHUH MOPSI0K
301)KHOCTI 3alIPOITIOHOBAHOT'O METO/LY, YUM MOKa3aHO HOTO eeKTUBHICTb.
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THE CONVERGENCE OF FINITE ELEMENT METHOD WITH
EXPONENTIAL REPLACEMENT FOR SINGULAR-PERTURBED
PROBLEM OF ADVECTION-DIFFUSION-REACTION

In this work a new approach for numerical approximation of the solution for the initial-
boundary problem of advection-diffusion-reaction (ADR) is proposed. This approach is
based on exponential direct and inverse replacements, before and after variation
formulations, respectively. Theoretical results of existence of the solution and of the order
of convergence are obtained. Numerical experiments are conducted for singularly
perturbed ADR problems.
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