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Maxonaoa cuenaniapuu Kauma uwmaaUOa YIApHU Kynxao KYPUHUUUOA
maceupnab, Xaapa armawmupuwyu ounan Betienem-Xaapa anmawmupuwinapunu
Kyinau opKaiu siHeu ugooanapuu apamuid, yiapHune oup-oupudan ¢hapku ea
xucobaaw oicapaénuoazu agzaniuxiapu Kypcamub oepunean. bup xamop
InamMeHmap QYHKYUsIapHuHe Kamopea Euuul Hcaosan KypuHUmUOa ughooaianeaH.

Taanu cyznap: annpoxcumayus, Yonuw-Aoamap, Beiierem-Xaapa 6azuc
mampuyacu, opmo2oHal QYHKYus, aneeopaux noJuHoM, CNeKmpas Kodggduyuenm.

B cmamuve onucvigaemcs obpabomxa cueHaios 8 NOAUHOMUATLHOU hopme,
CO30aHUe HOBLIX BbLIPANCEHULl C UCNOIb308AHUEM npeodpasosanue Beiierema-
Xaapa ¢ npeobpazosanue Xaapa, ux omauuus opye om opyea u ux npeumyujecmaed
8 evlyucIUmMenbHOM npoyecce. Pacnpedenenue psoda snemenmapuvix Qynxyuil
npeocmasieno 8 maoauunou gopme.

Knwuesvie cnosa: annpoxcumayusn, Yonwa-Aoamapa, 6azosas mampuya
Betignema-Xaapa,  opmoconanvuas — @QyHKyus, — aneedpauyveckuti - NOAUHOM,
CNeKMPAbHbIU KOG uyuenm.

The article describes signal processing in polynomial form, the creation of
new expressions using the Wavelet-Haar transform with the Haar transform, their
differences from each other and their advantages in the computational process.
The distribution of a number of elementary functions is presented in tabular form.

Keywords: approximation, Walsh-Hadamard, basic Wavelet-Haar matrix,
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AXO0OpPOT-KOMMYHUKAIMSUTAPUHA JKaJal CypbhaTiiap OWIaH PHBOKIAHUIIH
CUTHaJ Ba TacBHUpJjapra pakamyii WIUIOB OEpUILIHMUHT, YJIAPHUHT MaTEMaTUK Ba
JaCTYypUil TabMUHOTHHU sIpaThill Oyiinda OUp KaTOp WIMHNA TAJAKUKOT HIILIAPH
om0 OOpHII 3apypUMSIUTH 3aMOH Tanabu O0ynuO Koiau. by wnmapma curxamiap
Ba TacBUPJApHU (DWIbTpIALL, WHTEPHNOJSLUMSIIAIL Ba JeUMMalUsIall  Xamja
yJIApHHU TapMOK OPKAJIA y3aTUIIAAa BaKTJAH IOTHUII, XOTUPAJla cakjaraHjaa KaM >Kou



srajulalii KaOuW Macajajlap y4yH YHYMJIM MaTeMaTHK METOJ Ba alropuTMiiap
SIpaTHII COXaCH MYXHM pojib TyTMokaa [1], [2], [4].

byHnaii macananapHu ewuniga Oup KaTtop OJUMIIAp WIMHKN HW3JIaHUIILIAP
onu0d Oopran, >xymuaman, xopwkna J.Walsh, W.Prett, Dr. Pawel, Dobeshi,
V36exucronna M.Mycaes, X.3aiinnmmuHoB, P.Anoes, M.Apunos, A.KoGynosnap
[2], [3], [4]. [3]. [6].

KOxopunarun macananapHu euuinga ojaTAa Oa3aBUM aJMAIITHPHUILIIAPHUHT
SHI camapanu TaHnad onuHaau. CurHauiapHd Kaiita wunoampga  @ypbe
ANMaIITUPUIIAPH MyXuUM OYiicajga, yJaapHM pakamild KYpUHUIITAa YTKa3UIlIa
Yonum-Anamap anMamtupuiuiapy camapaiupokaup. bynaan Ttamkapu, Youm-
Anamap anMalITUPUIIMHUHT Oa3uc QyHKuMsuiapu Matpunaitapu -1 Ba 1
COHJIapUJAaH HOOPATAUTH XUCOOJAIl BOCUTAJAPUHUHI TE3JIMTH, AHUKIWIMIU Ba
CONTAMMINTUHU TabMUHIaW U, [IIyHUHTIeK, MaTpUIJaIApHUHT YI4OBIapH 2 HUHT
napaxanapuna uGOAANaHUIIM XaM XMCOOJAIIHMHT COJJaNalliThpaan. Xaapa
anMaIuTApHIINaa 6asuc GyHKUMAIapH MaTpuuanapu —+/2 -1, 1, ¥2 connapunan
nbopat. bynap xam ¥3 HaBOaTuaa 2 HUHT Japa)kaiapura Moc KeJaJiu.

CurnamiapHud  CHHTE3JNAlll, MIUIOB Oepuil Ba KaTTa  XaKMJaru
MABJIYMOTJIADHU 3WWIAll XamJla TaOMaTHUHT TYpJH TacBUpJApU TaXJIHINIA
KYJUTaHWITyBUM (DYHKIMsIap omitacH BeiiBieT ned atanaau. BeiiBner Qpynkiusiapu
amManuéTna 4YeKJIM BaKT HMHTEpBAJIWIA AaHUKJIAHTaH, aHAJUTHK OYiImaraH, sSbHU
JUCKpeT  OepuiraH  cuUrHawiap OwiadH  unuiaHagd.  AManuéraa  Kynm
doiinananunaauran Beipiner ¢yukmusaapu: HAAR — sefiBner, FHAT - Beiirier

("®pannys muismacu” - French hat), Wave — seiienier, MHAT - BeiiBieT
("Mekcuka uuismacu’ - Mexican hat), Mopae Beiienemu (xomiuiekc Oasuc
KYPUHUIIUIA).

Beiipner y3raprupuinu connap yxuaa, L2(R) daszora terunum Ba mokan y(X)
O0asuc (QyHKIMsA acocura Kypuiaran OYiamO, Oup Yodamiaum Ba MKKH YoI4amiId
(TacBUpnap) CUTHAUIAPHU (QUIBTPJAII Ba CHUKHII MacalallapuHU CUMIIIA SXIIH
HaTKanap Oepamu. by MacanamapHu yHyMIIu edHInJa KUPYBYM CHUTHAJJIap
JTUCKPET Y3rapTupull EpAaMuja IMOJMHOM KYPUHUIIUTA KEATHUPUIAAN, UYHKH
anredpank MOJIMHOM KYPHUHHUII YHBEPCAII alllIPOKCUMAITUS YCYI XMUCOOIaHa .

Ym0y Makonajga CUTHAUIApHA KalTa WNUIAIa — yJapHA — KYIXan
KYpUHHINIHIA TacBupiad, Xaapa anmamrtupuimmu Owinan — BeliBner-Xaapa
ANMMAIITUPUIILIAPUHY KYuiami, OyHaa curHamHu QyHKIWS KYPUHUIITHAA UQo1amant
opkanu OOIIKa XapaKTepCTHUKAJaApWHKU OYHWIN Macanacu Kypuiaau. byHma acocuii
Makcaa HOMabJIyM f(X) KHpyBYM CHUTHATHH (PYHKIMS KypuHUIIUAA wudoaanal,

yHU
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F(x) =) A -x!
=0

KYpUHUIITAa OJMO Kenuil Ba ymly Y3rapTUPUIUIAPHU TaKKOCHAll OpKalu
anmpoKCUMAIHs skapaéHuaaru ad3auTMKIapHu 09nb Oepuiiian nbopat Oymaau.
Mabnymku, Yonm-AgaMap anMamTUpHUILIapyY KaOu Xaapa ajlMallTUPUILN
xaMm Xaapa (pyHKIMSICH MaTPHUIIACH aCOCUTA KypHUJITaH.
Tyrpu Ba Teckapu Xaapa aaMallTUpUIUIaApU KyHdugaruya oynaau:
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0<s<2'-1.
BeiiBner-Xaapa QYHKOUSCMHUHT TYFPU Ba TECKApU alMalITHPUILIAPU

Kylnjgaruua O0ynanu:
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Oy epaa V,(t)=1-1, %st <1, - Xaap QyHKIMSICUHHMHT BelBJeT H(OIACH.

0, t<0, t=>1

AliTaiimik, o(x)= Ax? + Bx+C IOJMHOM KYpHHHIIIA OepUirad OyICHH.

N=8 Oynranma Xaapa Ba BeliBner-Xaapa (QYHKIUACHHUHT TYFpU
aNMaIITUpUILIapy EpaMuia YM3UKIM airedpanap cUcTeMacu Ty3uO OJUHAIM.
YHu Oup katop anmamTtupuinuiap €paamuna eund, Xaapa Ba BeiiBmer-Xaapa
cnekTpas kodppuimenTiapu Kyluaarmiap opKajiu TOMWIAJIN:

['pynmanap Xaapa criektpan ko3¢ uiueHTu BeriBner-Xaapa criektpai
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By udonanapaa rpynmnanan Ba TA3UMIAIITHPUIILUIAP aMalira OLIMPUITaHIaH
CYHI KyHuJaruia yMyMuil popmyna Keiaud YuKau.

I'pynmanap Xaapa cnektpas koahpuimentu | BeliBner-Xaapa crniekTpan
Kod(pureHTu
| —(m+1 1-2m){ ; -1
j- m-rpymmazaru | O epaa 2'"? - orupuK
ko3 duipentiap | KoOdPduIHEnTH
TapTUOU
(=0,1,2,...)

Teckapu anMamtupuiap épaamMuaa crekTpan Ko3pUIMeHT MaBKy/
Oynran xonna GYHKIUSHA THKIIAII dca Kyruaaru Gopmysagap opKaiu
OakapuIIain:

Xaapa cnektpas KodppuiueHTu Beinsiner-Xaapa cniekrpain

OpKaJIH

KOA(DPUIIUEHTH OpKaJIH

A= 2”2 ' 22m71(hm0 - hml)
B=2"2.2""2(h —(2m-1),,)

2m-3

A= 22m71(Whm0 - hml)
B=2""%(wh,, —(2m-1wh,,)

2m-3

czm+2“2 (h,,+(6BM=7)h_,)

C = wh, +ZT(Whml +(6m—7)wh,,)

IOxopunarmnapnan  kypuHaauku, Xaapa ¢yHkuusicu BeiiBneT-Xaapa
GYHKIMSACHMHUHT XYCyCUH XOJM, JIEKMH KuiMaTiap coxacu BeliBner-Xaapa
GYHKIMACHMHUHT KUHAMatTiap coxacuaaH KeHrpok. Jlekun BeiiBier-Xaapa
byHkumsAcuaaH QogaaHWIrana KynaWTUPUIN aMajduHW COHJIApHU KYIITHU
sdeiikara cypumn amanura (2X) aaMamTupum UMKOHUATH MaBxkyj. lllyHra kypa,
aneMeHTap (QYHKIUSUIApHU CcHeKTpal koddduimenTinap opkaiu udomanamiga
Xaapa pynknuscuaan kypa Beiisiaer Xaapa GyHkiuscuian GoigaraHuin BaKTaaH

IOTHII, aMaJJlap COHUHU KaMJIUTH OWIIaH ad3ajuIiKKa ora.
Mucoit: ¢(x)=¢*

Ne| x @(x) Vi A ?(X) | max 6 (%) | o (%)
0 (0 1 1,6131 | 0,99969 | 0,99969
1 10,125|1,13315|-0,395 |1,0106 |1,13346
2 10,25 |1,28403|-0,151 |0,44395 |1,28417
3 (0,375 1,45499 | -0,25 0,26067 | 1,45485
4 105 1,64872 | -0,067 1,64858 0,011 0,014
5 10,625 |1,86825 | -0,085 1,86839
6 (0,75 |2,117 -0,11 2,11736
7 10,875 |2,39888 | -0,141 2,39852
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/ EepmnraH prHKLWm
— - - — - TuknaHraH dpyHKkUms

Mucoi: ¢(x) =sin zx

Ne | x @(X) V, A 2(X) | max s (%) | o (%)
0 1|0 0 0,6284 | -0,0177 |-0,0177

1 |0,125|0,3827 | -0,125 | 3,7296 0,40039

2 10,25 10,7071 |-0,3121 | -2,96377 | 0,71515

3 10,375/0,9239 | 0,2085 |-0,9151 | 0,91584 19 14
4 105 1 -0,1913 0,99174 ’ ’
5 10,625 |0,9239 | -0,1084 0,93214

6 |0,75 |0,7071| 0,0381 0,72629

7 10,875]0,3827 | 0,1622 0,3635
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Bepwunran cyHKuma
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