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Anomauia—3niiicneno (akropusaiirn MaTpaIbL
opTOroHaabLHUX cucteM Gynkuiii I'aaya Ta po3pob/eHo a1ropurm
00YHCIIEHHA JMCKPEeTHOr0 OpPTOTOHAJILHOTO TIePeTBOPeHHS B
aaHoMy Oasuci. Bu3HadeHo 4YacoBYy CKJaTHICTL Po3p00JIeHOro
AJIFOPUTMY.

Abstract—It is considered two algorithms of discrete
orthogonal transform on Galois functions base. The proposed
algorithm is based on the procedure matrix factorization. It is
done matrix factorization of orthogonal Galois functions. It is
developed the calculating algorithm of discrete orthogonal
transform in this basis. The time complexity of this algorithm is
evaluated. The efficiency of the developed algorithm is proved.

Kniouwosi  cnosa—cucmenmu  ynxuin  Ianya;  ouckpemne
0pMOZOHANIbHE — NEPEMGOPEHHA;  ANZOPUMM  NEPEMBOPEHHA;
haxmopuzayin mampuyo

Keywords—Galois  functions system; discrete orthogonal
transform; transform algorithm; matrix factorization

I. Bctyn

Meroau oOpoOku iHpoOpMAIli Ha OCHOBI OPTOTOHAILHHX
MEepPETBOPEHb IMUPOKO 3aCTOCOBYIOTHCS Ha TPAKTHI B ramysi
muppoBoi  00poOku  curHamiB. JIMCKpeTHI NEPETBOPCHHS
JTO3BOJISIOTH TTOJATH JIMCKPETHI B Yaci CHTHANW B YaCTOTHUX
koopanHatax. Haifwacrime y 3amadax IH(poBoi 06GpOoOKH
in(opmari BUKOPUCTOBYIOThCS JIMCKPETHI  [IEPETBOPCHHS
dyp’e, kocunycHe, Yomua, Xaapa Ta in. [1, 2]. TTixpumenns
BUMOT IO IIBUAKOCTI peanizallii MeTOIIB i mpouexyp o0poOKu
indopmari 3yMOBIIIOE HEOOXiAHICTH PO3POOKH HIBUIKHX

QIrOPUTMIB  OOYUCIICHHS, SKi JIO3BOISIOTH 3MCHINUTH 4ac
BUKOHAHHS IMCKpeTHUX repeTBopens [1-2]. ¥V mpaktnui no
OpOr0  4Yacy  IIMPOKe  3aCTOCYBaHHS  JIUCKPETHOTO
OpPTOrOHANLHOTO IIEPEeTBOPEHHS B cucTeMax (ynkiiii [amya [3]
00MEXYBANIOCh YaCOBOIO CKIIAAHICTIO alrOPUTMY OOUHCIICHHS
NEPETBOPEHHSI IPSMUM METOJIOM.

ABTOPOM  PO3BHBAETHCS HANPSMOK JIOCHI/DKCHHS  Ta
PO3POOKH IIBHIKHX aJTOPHTMIB JAUCKPETHHX TIEPETBOPEHH B
cuctemax Qyuxkuii Tamya mwAxom  BupilieHHs — 3ajadi
(axropuzarii Marpuih Ta PO3POOKU AITOPUTMY OOUHUCICHHS
JICKPETHOTO  OPTOTOHAJIBHOTO TIEPETBOPEHHSI B CHCTEMAx
(Gynxkuiii Tanya.

1. OCHOBYM OPTOT'OHAJILHOT'O [TEPETBOPEHHS B CUCTEMAX
OYHKIUI TATVA
Bazucom auckperHoro 1mepeTBopeHHs B cucreMax (hyHKIii
Tamya [3] € oproronansaa cuctema {G(n,0,1)} Topsanky » , Ha
fe[0;), i=01..2"-1 [3],
OpPTOroHaNi3alielo PeKypcUBHOT cuctemu yukuiil Tanya.

IHTEpBAi oJiepKaHa

PexypcuBHa cuctema ¢QyHkuiii Tamya {Gal(n,0,i)} [2],

YTBOPIOETHCS i3 PEKypCUBHOT TI0CJTi JIOBHOCTI
20:81:825+-&yn j=0,...2" -1, yrBopenoi Binmosinxo

10 TIOPOIKYIOUOro BekTopa mois Lamya GF(2").
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®yukwii  {Gal(n,0,i)} B Toukax O=j/N, N=2"

BU3HAYAIOTECS i3 MOCIioBHOCTi g ; [2]

Gal(n,0,0) = Gal(n, j/N ,0)=1-2g;,
Gal(n,0,i+1)=Gal(n,0+1/ N,i).

BignoBiiHo 10 HaBeaeHuXx mpouenyp (hOpMyBaHHs,
MaTpHIli peKypCHMBHUX crcteM GyHKIH anya € ToerutineBrumu

LUK THAMH ado TaHKeJIEeBUMH AHTHLHKIIYHIMHA
(uupkyasiHTamu) [2].
I3 pekypcuHoi cuctemu {Gal(n,0,i)} OymyeTbes

Mmomubikosana cucreMa Gal,, (n,0,1)
Gal,(n,0,0)=1; Gal,(n,0,i)=Gal(n,0,i—-1) . (1)

OproronansHi  Qynkuii  {G(n,0,i)} [3] onepxyOTH

3aCTOCYBaHHAM IIpoLieAypH opToroHamnizaiii I'pama — [lIminTa
G(n,0,0)=1,

G(n,0,k +1)=Gal,, (n,0,k+1)—

& (Gal, (n,0,k+1),G(n,8,1)) . 6.1)° )

par} Gen,0.0)7,

ne k=0,l....N-1, |G(n, 9,1‘)||i2 — HopMa B mpocTopi L,[0,1)

IHTErPOBHUX 3 KBaJAPaToM (YHKIIH, <Gal,"(n,6,k+l),G(n, 0, i)>
— CKaJIIpHUH JI00YTOK.

JluckpeTHe MaTpUdHe OPTOTrOHAJbHE MepeTBOpeHHs [amya

[3] O/THOBUMiPHOT'O iH(opmariitHoro MOTOKY
{X(0),X(1),...,X(N —1)} BusHauaeThCs K 100YTOK
Y=GX, 3)

Je Y=[Y(O),Y(l),...,Y(N—l)]T — BEKTOp CIEKTPalbHUX
xoedinicHTIB TIepeTBopenns lanya, G — MaTpuus po3mipy
Nx N 3HaueHs opTOroHATLHUX QyHKIiH Tanya.

[Ipsmuit Mmeroa obuucinensb 3rigHo (3) Bumarac N(N —1)

apuMETHYHUX OIlepalid TUIy XONaBaHHA-BIIHIMAHHS Ta
(N—=n—-1)(N —1) nepeMHOXeHb.

11I. ArroPUTM IIEPETBOPEHHS

V pesyabrari JOCIHIPKEHHS 3a0eKHOCTeH (2) 31iiCHEHO
tdaxropuzanito marpuii meperBopersss G i1 momamus iy
dhopmi 100yTKY MaTpHIlh

G=CxGal,,, @)

ae C — TpukyrHa MaTpuugl oproronanizauii NxN, Gal,, —
matpuus 3HaueHb QyHkuiit {Gal,,(n,6,i)} B Toukax 0= j/N.

Enemenrn wmarpuiti C €  JaificHUMM  9uClIaMM, — SIKi

BU3HAYAIOTHCA PEKYPCUBHO

N-1 /
) ‘ ZciliGalm(n,ﬁ,k+l)
— Gal,, (n,--, k+1)= 3 10
Chat,; = Galy, (n, R +1) Z Cii .

z T i
.

>.(eip)

=0

BcranoBieHo, mo A BCiX & <7, j <y €IEMEHTH MaTPUILi
C 3a/10BONBHSIOTH YMOBHU Cp = 15055 =0,k > j.

I3 Bukopucranusm dakropusarii (4) neperBopenus (3)
3anuueTbes y hopmi

Y=C-Gal, - X . )

ToerutineBa UUKITYHA CTpYKTypa Matpuui Gal,, BU3Havac

MOXIIMBICTh 3aCTOCYBaHHS aIrOPUTMIB OOYMCIICHHS 3TOPTOK 1
mBHAKOTO fiepeTBopers Dyp’e TIpH BUKOHAHHI TIEPETBOPEHb.

Ha ocnoBi (axropuzauii MaTpuupb po3podiaeHO HACTYIHUI
anropuT™ 00UnCIICHHS epeTBopeHHs (5):

1) MHOXeHHS BXiIHOTO iH(OpMaIifHOTO BeKTOpa Ha
IMUPKYJSAHT 32 JAOMOMOTOI0 IIBUAKUX aJTOPUTMIB OOUHCICHHS
3ropToK, HaBe/ICHUX B [4].

2) MHOXKEHHS pe3yJbTaTy Ha TPUKYTHY MAaTpHINO
optoroHanizamii C , BiToMy IS JaHOTO MepeTBOPEHHS.

3ailiCHEHO JOC/I/KEHHs T BU3HAYEHO YACOBY CKJIA/HICTh
3aIPOIIOHOBAHOTO AJITOPHUTMY.

BucHoBKU

TakuMm uuHOM, 37iiicHeHO (aKkTopH3allilo MaTpHLb
OPTOroHadbHUX cucteM (QyHkuild Tamya, Ha OCHOBI 4Oro
po3pobiicHO AITOPHTM OGUMCIICHHS JIMCKPETHOTO
OPTOTOHAJIBHOTO MEPETBOPEHHS B TAHOMY Oa3HCi.

BeranosieHo, 110 4acoBa CKJIAJHICTh  PO3POOIEHOIO
ITOPUTMY € MCHINOI0, TIOPIBHSHO 13 BIJIOMHM [IPSMAM
MeTOmOM  O0uMCleHb, [0  3a0e3ledye  MOXIIHBICTD
e(heKTHBHOrO 3aCTOCYBAaHHs JIAHOTO MEPETBOPEHHS Y METOLAX
1 poBol 06poOKK OHOBIMIPHUX iHPOPMALIFHUX TTOTOKIB.
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