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B po6ori 3amponoHoBaHO Ta OOIPYHTOBAHO JOLUIBHICTE 3acTocyBaHHSA (eHoMeHy ['i60ca. Le
SIBUIIIE BUHWKAa€ Ha Kparo po3puBY (pyHKIIi, A sIKOi MPOBOAMTHCS aHami3. Posrisimaerbes
CTBOPEHHSI CrMOco0y TMOOYIOBH TakuMX OaraTOBUMIPHHMX AalpoKCHUMallii HaOIMKEeHb Ta
BH3HAUCHHS! MHOXKMHH KOE(IIiEHTIB psily, HEOOXiAHOTO I MOOYIOBH HAOMVIKEHHS 3a/1aHoi
CTPYKTypu. Bu3HaueHO yMOBH 30DKHOCTI ampOKCHMAaHT HaONMMKyBaHHMX OaraToBHMipHHX
¢yHKIi, moOymoBaHMX 3a po3polieHo0 Meronukoro. [lokasaHo, mO B po3paxyHKax
JBOBUMIpHHX alpoKcUMaIliii 3acrocyBanHs ¢peHoMena [106ca 1ae€ MOXKIMBICTh 3HAUHO 3HU3UTH
SIKICTh 0OPOOKH 300paskeHb ISt OLTBIIOCTI NOMYJIIPHUX IrpadiuHIX CTAHAAPTIB, OCKIIBKN BOHU
BHKOPHUCTOBYIOTh KiHIIEBY CyMy rapMoOHiK. CTHCHEHHS! 300paXEeHHS BiJirpae ayKe BaKIHBY
PO y 6araTboX TEXHOJIOTTYHUX IPOTpamMax, HaPHUKJIIal, JOKYMEHTH Ta MEIUYHI 300pakeHHS,
TeneBi3iitHi BijleokoHpepeHiii Too. MeToan CTUCHEHHS 300paXKeHb 4acTo MOALISIOTh Ha JBi
Kareropii: 6e3 BTpar Ta 3 BTpaTtaMu. MeToau 0e3 BTpar 3a3BHuail BUOMPAIOTHCS ISl TIPOrpam,
Jie BOXKITUBO 30epertu ayxe ApiOHI nerani 300paxkeHHs. [0 HUX MOXKHA BIJHECTH MEIUYHI Ta
KOCMIYHI JIOCIIJDKEHHS, IUCTAaHIIHEe 30HAyBaHHSA. 3 IHIIOrO OOKYy, METOIU 3 BTpaTaMu
3aCTOCOBYIOTBCSI B CHTYALiAX, KOJH MOTPiOCH 3HAYHWUN CTymiHb cTUCHeHH:. Lle cTocyerbes,
Hanpukiaa, nuppoBoi portorpadii, e, K MPaBUIIO, BTpaTa NEIKUX JeTalell 300paKeHHs He €
KpUTHYHOIO. BuOuparoun anroputM CTUCHEHHS, BXIIUBO PO3iOpATHChH 3 HOTO MOSUTUBHUMH i
HEraTHBHUMH CTOpOHAaMU. BuOmparoun anropuT™Mu 3 BTPaTOrO YaCTHHU JTAaHUX, HEOOX1THO 9iTKO
PO3YMITH 32 SIKHX YMOB 300pa’keHHS Oy/Ie BTpavyaT AKiCTh CHPUHHATTSA JroanHO0. Lle mos's13ano
3 THM, IO HEYITKICTh BiOYBAa€ThCA HA TPAHUIIX KOHTPACHOI Pi3KOi 3MIiHH 1 MPU3BOIHUTH IO
MTOSIBM TTOMWJIKOBHX ONTHYHHX TiHEH Ta 10 HESKICHOTO aHaji3y mpu oOpoOIl pe3yiabTariB
PEHTTCHOIIOTIYHAX 1 COHAPHHUX JOCHiIKeHb. Po3po0iieHo Oylio IBOBHUMIpHUI METO[
anpoxcumaniid Ty [lage, skuil 3MeHmTye sBume [160ca ans rapMOHIHHOTO JBOBHUMIPHOTO
pany ®yp'e. Takuii miaxig M03BOJISE PO3POOUTH CXEMY 3aCTOCYBaHHS METONY, aJITOPUTM
00poOKH 300paxeHb 1 HOTo e(heKTHBHICTb. 3aB/SIKH I[bOMY BUHHKA€E MOKIINBICTD ONTHMI3yBaTH
MiApaxyHKH Ta MOOYLyBaTH alrOPUTM NEPETBOPEHb.

Knrouogi ciioBa: anpokcumariis Ilage, henomen ['i60ca, gsoBumMipHi psian Pyp’e, TUCKpeTHE
KOCHHYCHE Ta CHHYCHE TIEpETBOPEHHS.

Beryn

[Momryk OnNTHMalbHOTO PIMIEHHS Ui KOHKPETHUX 3ajlad BUMarae oOIpyHTOBAHOTO
BUOOpY HAWOULIBIN JOLUIBHUX MeTOIiB. ['oBopsiun mpo deHomen ['i66ca - 1me ocobimBa
MOBEJIIHKA OJHOBUMIpHOro psiny Pyp'e npu po3kiIaJaHHI PO3PUBHOT NEPIOANYHOI PyHKIIT Ta
CKOpPOYYBaHHI JOJAHKIB 32 YMOBH BHKOPHCTaHHS KiHIIEBOI KinbkicTi wieniB [1,3-4,11]. Cam
psii I HECKIHYEHHOI KUJIBKOCTI YJIEHIB Y TOYLl PO3pUBY Ja€ MIBCYMYy 3Hau€Hb (DyHKLIi
IIPAaBOPYY 1 JTIBOPYY BiJl PO3PUBY, a B YCiX IHIIMX TOYKAX PIBHOMIPHO i aOCOIMIOTHO HAOIMKaE
10 GYHKIIIO O MAaKCUMyMY. Y BUMNAJKY BUKPHUBICHHS BiI0OYBa€ThCSI BUKPUBIICHHS MOOIH3Y
TOYOK PO3PHUBY, SIKI HEMOXJIMBO YCYHYTH IUIIXOM 30UIBIICHHS KiHIIEBOI KiJIBKOCTI JTOJaHKIB
pany.

He mox1MBO He BIAMITUTH, 1110 JUIsl TBOBUMIPHOI allpOKCHUMALlli TaKOXK 1CHY€E (heHOMEH
I'i06ca, sikuii 3HAYHO MIABMILYE SKICTh OOpPOOKM 300parkeHb A OUIBIIOCTI MOIMYJSPHUX
rpadiuHUX CTaHAAPTiB, OCKIJbKM BOHM BHKOPHCTOBYIOTH KIHIICBY CyMy TapMoHIK [2-4].
Jloka3oM IbOMY MOXYTh OyTH Tpalli, MPUCBSYCHI BUKPUBIEHHSIM, IO BiAOYyBalOThCS Ha
KOPJIOHAX Pi3KO1 3MIHM KOHTPACTY 1 MPU3BOAMTH J0 MOSIBU TOMUIIKOBUX ONTHYHHX TiHe# [2,7-
8]. Lle mo3HauaeThbcs Ha SKOCTI aHami3y Npu 0OpoOIll pe3yibTaTiB PEHTTEHOJOTIYHMX 1
coHapHHX fociimkenb. enomen ['i66ca € THN apTedakTy MarHiTHO-pe30HaHCHOI TOMorpadii,
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SIKUW TPU3BOJUTH A0 PSIy JiHIA HAa MarHiTHO-PE30HAHCHOMY 300pa)keHHi, MapaielbHUX
PI3KMX 1 IHTEHCUBHHMX 3MiH 00'€KTa, TAKMM SK COIMHHOMO3KOBa piauHa 1 iHTepdeiic yeper-
M030K [4]. Lle cBiquuTh TOMY, 1110 TEMATHKa 3MEHIIECHHS (eHoMeHy ['100ca € akTyalbHOIO.

Teopiss HaOmxkeHHs (QyHKUIH MaTeMaTH4HOI (I3MKM € HaWOUIbII IIBUJAKO
po3BuBarouo0 cheporo marematuku [1,6]. TpamuiiifHO ampoKCHMAaIlisi PO3TSIAETHCS 3
BUKOpHCTaHHsAM nojiHoMiB [1,6,9,10] i TpuroHomerprunux dyHkiii [5]. Haibinbmr Baamow0
PO3pOOKOI0 TaKMX HAOJMKEHb € HAOJMKEHHS JPoOOBO-paiioHadbHuMu yHkiismu [1,6,9].
IaTepec no Teopii ApoOOBO-parlioHaNTBFHUX HAOMMKEHb HEYXHIBHO 3pOCTAa€ B 3BIBKY 3 1X
[IUPOKUM 3aCTOCYBAHHSM B Pi3HUX JIOCHIPKEHHSIX B Taly31 TEOPETUYHOI (i3UKH, MPUKIIATHOT
MexaHiku, reodi3ukd 1 iH. [2,7] Yepe3 MOXIUBICTh y3arajbHEHOTO IiJCyMOBYBAaHHS 3
BUKOPHUCTAaHHSM PSAIB 1 pO3MKpPEHHIM (YHKIIH, sIK1 TOBUHHI OyTH anpoKCHMOBaHi B 00J1acTi
MepoMOop(hHOCTI.

B ocranHIll 4Yac BeNMKUN I1HTEpeC NPUAUISETHCA PO3LIMPEHHIO KJIACHYHOI Teopii
HaOJIMKEHHs Apo0OBO-pallloOHAIbBHUMU (DYHKIISIMU Ha pi3HI TUOU 0a3MCHUX (QYHKLIN 1 pi3HI
Meroau nodynosu HaOmwkeHb tumy Ilage [1,9]. BuOip BiamoBigHOro merony mnoOyqoBH
anmpoKcUMalii 103BoJIsi€ y OlIBIIOCTI BUMAAKaX JOCSATTH iCTOTHOTO MOJIMIIEHHS KOPUCHUX
BJIACTHBOCTEH alpOKCHMAHT IS ISSIKUX BHOKPEMJICHUX KiaciB GpyHkuii [1,9].

Mu nponoHyeMO BUKOPUCTOBYBATH JIBOBUMIpHHM MeToa HaOmmkenHs tuny [lane, mo
JlaCTh MOKJIMBICTh 3MEHIINUTHU siBULIE ['106ca 1711 rapMoHiiiHOTr 0 ABOBUMIpHOrO psiny Dyp'e.
OcHoBHA YacTHHA

[Ipusenemo Mmeron mnoOyaoBu HaOmwkeHb [lage-Tumy st rapMOHIMHOTO
JBOBUMIpHOTO psiny Dyp'e.

3rigHo 3 po3paxyHkamu [11], Mu po3risimaemo cenapaOenbHUl METPUUHUN MPOCTIP
Timsbepra Ly[/(ayb,) *x(asb,)] 1BOBUMIpHUX KOMIUIEKCHUX QYHKILH f{X;,X;) KOMIUIEKCHUX
3MIHHHX X1 1 X2 3 KBaJApaTHOI MipOr Ha NPAMOKYTHUKY (a,,b,) %(a,,b,), sxuii iHTerpyeThes
Ha IIbOMY IIPIMOKYTHUKY. MexXi IpSIMOKYTHHKA MOXKYTh Oy TH KIHIIEBUMHU a00 HECKIHUEHHUMH.
B SKOCTi OCHOBH IPOCTOPY MM MOYKEMO BUOpaTH CKiHUeHy MHOkUHY GyHKUil B;={e;,k=1,0}
i By={e,;,j=T,0}, sixi 0B’ s13ani Mixk co60r0

B={eye,k=I,0,j=1,0} (1)
OcHOBHI (pyHKIIi MOKYTh OyTH IIPEACTABIIEH] y BUIJISIII TPUT OHOMETPUUHUX (PYHKIIIT
enkZ(eix")kIeikx",nZJ,Z (2)

JloBUIbHY (YHKIIIO PO3IJSIHYTOrO MPOCTOPY MOXHA PO3KJIACTH IO 0Oaszucy sK
JIBOBUMIpHUH y3arajJbHEHUN CTENEHEBUMN psll BULY

1= 251 agpler) () (3)

ne f — posknan B creneneBud psn, aj, — KOCQIUMIEHTH CTENEHEBOTO PAMY, €
eKCIIOHEHL1aJbHA (YHKIIiS.

B [10] mu 3anponoHyBanM BU3HA4YCeHHs (yHKIIOHaNy Tuny Ilage B HacTynmHOMY
BUTJIA.

Busnauennsa. IIpunyctumo, oo  JaHO  JBOBUMIPHHM CTETIEHEBUU P
S=2kp=1 akp(xl)k(xg)p (S — poskmam B cremeHeBHH psj) KOMIUIGKCHHX 3MIHHHX X1 1 X2 i
NOB'A3aHOI 3 HUMM anpokcumarii Ilage P[mjn;/myn,] (x;,x;) NpaBUIBHOMY PO3yMiHHI.

: . o
Oyukiionan Ilage-tumy GPGS[mI,n,/mZ,nZ](f],];) NOB'SI3aHUN 3 JaHUMHU Yy3arajlbHEHUM
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creneHeBuM psaoM  GS= przl akp(f])kofz)p ISl KOMIUIEKCHUX (YHKIIH LHUX 3MIHHHX
BHU3HAYAETHCS K

GPgs[mpn /mans] (f.f;)=P[my.n /msns] (x1.x5) [ 4)

[Iporec moOya0BY 311 CHIOETHCA Y TaKii MOCHIJOBHOCTI:

1. OGuparoThcst TUTIK Oa3KCIB AT OKpeMUX 3MiHHUX B, B, Ta 0cHOBa mpocTopy B.

2. Anpokcumanis pyHkiii f npeacraBnserscs y Burisai (3).

3. [Insa cremeHeBoro psay ABOX KOMITJIEKCHHX 3MIHHUX X1 1 X2 3 KoedillieHTaMu, 110
30iratotees, anpokcumanis Ilaxe P[mj,n;/myn,] (x;,x;) 1NOOynoBaHa B IPaBUILHOMY
PO3YMIHHI.

4. PobuTtbcs migctaHOBKA 6a3ucHUX (GyHKIIH B pyHkmionan [ane-tumy.

3anponoHOBaHa cXeMa JI03BOJIsi€ BU3HAYUTH HAOIp Koe]iieHTIB psAay, HEOOXIMTHHUMA 1
JOCTaTHIM 11 moOyaoBU ampokcuMaHT Ilame-tumy 13 3aaHOI0 CTPYKTYPOIO YHCEIbHHKA 1
3HAMEHHUKA.

B Teopii HaOmmkeHHs (yHKIIH Apo0oBO-palliOHAJILHUMU allPOKCUMALIISIMU TPUHHSTO
posrisigaté 30DKHICTH B CeHCl TeopeM Tuiry MoHTeccyca ae bomopa [9], siki BU3HAUalOTh
epeKTUBHE aHaJIITUYHE MPOJOBXKEHHS MepoMOppHOi (yHKILIL 3a paailycoM 301KHOCTI.
TpuronomerpuyHa (QyHKIS € TEpioAMYHO 1 B CKIAAHIA QopMi 3aBXKIU HAJICKUTH
OJMHUYHOMY KOJY.

KpiM TOro, po3rismgaroThcs KyCKOBO-TJIaJIKI iHTErpoBaHi (QyHKIIil, 1m0 came mo coOi
Ma€ThCsI Ha yBa3l BIZICYTHICTh OCOOJIMBUX TOYOK THITY MOJIOCIB 00 IO CYT1 OCOOIMBUX TOUYOK.
Joka3 30ixHOCTI Ilage-tuny no 3HaueHHS caMoi (QyHKLII B IbOMY BHIIQJKy TpPUBIAJIbHO,
OCK1JIbKM 0a3ucHI (YHKIIT HE MalOTh OCOOJIMBUX TOYOK (32 BUHATKOM CTENEeHEeBUX (PyHKIIHN y
HECKIHYEHHOCTI). €11HEe 00OMEKEHHS - I1€ BUIAI0K, KOJIM 0COOJMBI TOYKH 3MIHHOI, SIKa 3T0J10M
3aMIHIOETHCS TPUTOHOMETPUYHOI (PYHKIII€I0, IeKATh BCEPEIUHI OMUHUIHOTO KOJIa.

ABTopu po0iT nmo HabmKeHHsIM Dyp'e-Tlage B o0CHOBHOMY pO3TIISLIaI0Th MAKCUMaJbHE
TOPKaHHS TPUTOHOMETPUYHOTO TMOJIHOMA TJAIKOi (YHKIII 3 TOCTIHHO CaJalouruMHu
koedimientamu 1 ampokcumariii ®Dyp'e-Ilage [11]. YV upoMy BUMAAKy MPOTOBKEHHS
TPUTOHOMETPUYHUX (QYHKIIH HE HAJICKHTh 1O OAMHUYHOrO Koma. KpiM TOro, BOHHM
posrisaTh roroMopdHi GyHKT [5] 6e3 0COOMBIX TOYOK.

B iHmomy Bunmanky mMu aHanizyeMo 30DKHICTB nepiioro tuny. @yHKuii enk HE MalOTh
0COOJIMBUX TOYOK (32 BUHATKOM cTemeHeBUX (yHKUiN). €AMHUNA BUNAIOK, AKUH HOTPIOHO
JOCITIINTH, - 11€ BUIIAJI0K, KOJIU IO CYTi OCOOJIMBI TOYKHU B 3MIiHHIH, SIKa 3T0JJOM 3aMiHIOETHCS
TPUTOHOMETPUIHOIO (PYHKIIIEIO, JIeKATh BCEPEAMHI OJUHUYHOTO KoJja [5]. OCKIJIbKH B IIbOMY
BUIAJKy OJHOBUMIPHUH psiji, IO CKJIAAA€ThCS 3 KOE(DILI€HTIB akp PO30IraeTbcs BiAHOCHO
1HJEKCY I1i€1 3MIHHO1, BU3HAYEHHS I[bOTO BUTIAJKY HE CKIIaJHE.

[Ipu ominIi KoedilieHTIB 301KHOCTI JBOBUMIPHOTO alipoKcHMaTopa 10 (PyHKIi, 110
anpPOKCHUMY€EThCSI 32 KOe(illiEHTaMH BUKOPHUCTOBYETHCS 3HAUCHHS MIBUIKOCTI 3MEHIICHHS
KoedimieHTiB  BuxigHoro psaay [3,6,12]. VYV pasi noOymoBu anpokcumariid Ilage
P[m;,n;/myn,] (x;,x,) 3a cxemoro [1,6] BukopuctoByemo Habopu KoedillieHTiB IBOBMMIpHUX
psliB, SKi TPaBWIBHO IEPEPaxOBYIOTHCS JUII MOHOTOHHO 3pOCTAlOYOro MiHIMyMY
POSTISAHYTUX MOKA3HMKIB M1, N1, M2 i Nz Ha oOMexenomy npamokyTHuKy (a,,b,) x(asb,),
OCHOBHI (yHKIIIi 000X THITB € (QYHKIISIMH OOMEKEHOI Bapiailii, TOMy MIBHAKICTh CHadaHHS
KoeilieHTIB pO3KIaICHHS MOKHA BU3HAYUTH MeToIoM [1].

Posrisinemo eranu o0poOKu 300pakeHHs IBOBUMIPHUX CUTHAIIB.

BximHe 300pa’keHHS PO3KIAAETHCSI Ha CIIEKTPATIbHI KOMIIOHEHTH 32 JOMOMOTOI0
JMCKPETHOTO KOCHHYCHOT'0 00 CHHYCHOTO TepeTBopeHHsI [5].

Jlani obupaemo po3Mip 00JacTi Ha MiTOYMCeNbHIN pemriTii (puc. 1), 3 po3MipoM siKoi
Oe3nmocepeHHO TOB’s13aHA KUIBKICTh PiBHSHB, SIKI HEOOXinHO 3reHepyBaTu. [l CTBOpEHHS
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QITOPUTMY aBTOMAaTUYHOTO T'CHEPYBaHHsS CHCTEMH PIBHSHb HEOOXIIHO BUKOPHCTOBYBATH
BiAMmoBiHY Gopmyiry. s bOro po3risHeMO y3arajibHeHy anpokcumaniro [lame BigHOCHO
PsIiB 3 IBOMa 3MIHHHMMH, 3ampornonoBane Yucxoamom [13].

Ni 4

0 1 2 3 4
1 Nj

Puc. 1. IlinouncensHa pemritTka ais odsacti Ni, Nj = 3

Sxmo f{x,y)— GyHKL1sA ABOX 3MIHHUX 3 GPOHTAIILHUM PO3KJIAJAHHIM B CTEIIEHEBUM Pl

BUTY
SCy)=27 ppaopx™s’ ( 5)
To N - HabmkeHHs: Ynucxoama 3anucy€eTbesl y BUTIISIL
_Py(xy) _ TN ey
TN = G ) = TSN by ( ?
Koedinientn C,, ta b, (C,,, b, —xoedimientn psyy Yncxonma) BusHAYAIOTHCS 3
PIBHSIHB
Y 2 ) borysr=Cos  (7,0=0,1,2,...,2m; 1<y+5<2m) (7)

Y 0 X (Pory 5.0t bros ) =0, (1=12,...,m;y+6=2m+1)  (8)
ne ago=1 [13] 3 piBHsiHHs OyJsia BUBeeHa Gopmya:

ni+l Nyt _
i=0" uj= (‘]i AN N 1Y, Jal\g'j,Ni-i) =0 9)

Po3B’ 130K 1aHOi cucTeMU piBHSAHD SBJISIE COOOI0 MAaTPUIIIO KOEPILIEHTIB (.
3pobumMo po3paxyHOK KoedilieHTIB P 3a 3HalAeHUMH KoedillieHTaMu ( BIIMIOBIIHO 10
BHpa3y (pg ,— koedinientu anpokcumarii [aze):

pg,dz Zf:o Zf=0 (gs'r'ag-s,d-r) : (10)
Koedimientn p ta g 36epiratoTbes A0 daimy.
J1y1s BITHOBJIEHHS 300pa’keHHSI BUKOHY€ETHCSI PEKOHCTPYKLIisl 300paXKeHHS: 1Bl MaTpHUIIl
Koe(iIieHTIB P 1 (| MiACTaBIASIOTHCS 10 HOPMYJIH:

ﬁglzz!/pii,jj(eii.Iix.e/-j'ljy)/_}_ 2;212;/ pif'/j(e"i~1ix.e-1j~1/y)/
/2212;7]/ lg M(ezz-lzx.e/j-ljy)/ A\:’[}itz;;_/[cﬁd_j(eu lix. o] ij)/

iL,jj

SF(x,y)=0.5R

(11)

Ham anamiz ga€ MOXJIMBICTh 3pOOMTH M€Kl BHCHOBKH IIOJAO IPAKTHUYHOTO
BUKOpUCTaHHS HaOmmkeHHs [lane-Tumy Ta mpo ioro nepesaru.

[lepu 3a Bce, MU MOXKeMO OaYUTH HU3BKUH piBeHb IyMY JUis HaOmmkeHHs [lane-tumy
B MOPIBHSHHI 3 psimamu Dyp'e mis cunyca (puc. 2 (a) mpotu puc. 2 (0)) 1 kocunyca (puc. 2 (B)
MpoTHU pHC. 2 (T')) BUMAJIKIB.
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(©) (d)

Puc. 2. BukpuBiieHHs MK Ia0JOHHUMH (PYHKIISIMU 1 X anmpokcuMari€ero uis (a)
cuHycoinanpaux psniB Dyp'e, (0) anpokcumanii [lage-Tumy s cHHyCOiganbHUX PSAIB, (C)
KocHHYyCHUX psniB @yp'e, (d) anmpokcumanii [Tage-Tumy a1 KOCHHYCHUX PSIIB.

[lo-npyre, BuKopucraHHs amnpokcumamii Ilame-Tumy mnpU3BOOUTE JO PI3KOTO
3MEHILIECHHS YHClla MapaMeTpiB anmpoKCHMMaHT Oe3 BTpaTH TOYHOCTI (HaBiTh 3 ii pocTom).
JliiicHO, KoM MU BHKOpPHCTOByeMO psin Dyp'e 3 piBHUM umciaoM N TrapMOHIK B 000X
HanpsMKax, MM OTPEMY€EMO HACTYIHE YN CIIO TapaMeTpiB NF:

n F=N2 (12)

Bukopucranns anpokcumanT Ilage-tumy 3 pIBHUMH TOpSAKAMHM YHCEIBHUKA 1

3HaMeHHHKa N/2 nae HaMm HacCTYIHY KiIBKiCTh HapaMeTpiB N, :

2 NZ
n =2(ﬁj =Y 13
=25 > (13)
TaKI/IM YUHOM, MU OTpI/IMyeMO 3MCHIICHHA K1IJILKOCT1 HapaMeTplB 61J'II>HI HIXK y,I[Bl‘Il:
n
") (14)
np

e ny>xe BaxxuBo [uis 30epiranHs 300pakeHb NpH LU GpoBiit 00poOIIi CUTHAMIB 1 MOXE
JaTH HaM TEOPETHYHY OCHOBY ISl CTBOPEHHs HOBOro €(eKTUBHOro (Gopmary 300pakeHHS,
Takoro sik 106pe Binomuii popmat JPEG (JPEG - Joint Photographic Experts Group).
BucHoBku

3anponoHOBaHO CXEMY BHKOPHUCTAaHHS METOJY JBOBHUMIpHHX ammpokcumanuid [lame-
THUITY, 1110 A€ MOXJIUBICTh 3MEHIIUTH (heHomeH ['166ca a1 rapMOHIHHOT0 ABOBUMIPHOTO PSAY
@yp'e. PosrnsHyTO 3acTocyBaHHS MeTony 1 Horo edexkTuBHicTh. [lokazaHa mpaime3gaTHiCTh
METOMKHA 1 MOXJIMBICTH 11 3aCTOCYBaHHS Ui MiABHINEHHS TOYHOCTI pPO3PaxyHKIB.
Jlocni/pKeHHsT Ja€ HaM MOXJIMBICTH 3pOOMTH BHMCHOBKM NP0 IEpeBard MpPaKTUYHOTO
BUKOpPHUCTaHHs anpokcuMarii [Tage-tumy s o0podku 300paxkeHsb.
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In this work, we propose and substantiate the expediency of using the Gibbs phenomenon. This phenomenon
occurs at the edge of the function gap, for the analysis of which. The creation of a method of constructing such
multidimensional approximations to the approximation and determination of the set of coefficients of the series
necessary to construct an approximation of the given structure is considered. The conditions of convergence of
approximants of approximate multidimensional functions constructed according to the developed method are
determined. It is shown that in the calculations of two-dimensional approximations, the use of the Gibbs
phenomenon makes it possible to significantly reduce the quality of image processing for most popular graphic
standards, since they use a finite sum of harmonics. Image compression plays a very important role in many
technological applications, such as document and medical imaging, television video conferencing, etc. Image
compression methods are often divided into two categories: lossless and lossy. Lossless methods are usually
chosen for applications where it is important to preserve very fine image details. These include medical and space
research, remote sensing. On the other hand, lossy methods are used in situations where a significant degree of
compression is required. This applies, for example, to digital photography, where, as a rule, the loss of some image
details is not critical. Image compression methods are often divided into two categories: lossless and lossy.
Lossless methods are usually chosen for applications where it is important to preserve very fine image details.
These include medical and space research, remote sensing. On the other hand, lossy methods are used in situations
where a significant degree of compression is required. This applies, for example, to digital photography, where, as
a rule, the loss of some image details is not critical. When choosing a compression algorithm, it is important to
understand its positive and negative sides. When choosing algorithms with the loss of part of the data, it is
necessary to clearly understand under what conditions the image will lose the quality of human perception. This
is due to the fact that blurring occurs at the borders of a sharp change in contrast and leads to the appearance of
false optical shadows and poor-quality analysis when processing the results of radiological and sonar research. A
two-dimensional Padé-type approximation method was developed, which reduces the Gibbs phenomenon for a
harmonic two-dimensional Fourier series. This approach makes it possible to develop a method application
scheme, an image processing algorithm and its effectiveness. Thanks to this, it becomes possible to optimize
calculations and build a transformation algorithm.

Keywords: Padé approximation, Gibbs phenomenon, two-dimensional Fourier series, discrete cosine and sine
transform.
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