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Pe3rome: Hagedeno meopemuyni ocHOSU | CMpPYKMypa 3aco0i8 nepemeoperts ma yu@poeoi obpobku nosioomiens 6
Kodosux cucmemax lanya i obIpynmosano egpexmusnicms ix 3acmocyeanis y ROPIGHANHI [3 6I0OMUMU Memodamu
08i1ik068020 KOOy8anHs. ITIpoaHanizoeano 8adu OUHAMIKU BUKOHAHHA aApUPMEemuyHux onepayiti 8 O8iliIKOSUX KOOAX i
Memoou ix eniminyéanns npu kooyeanni lanya ma niosuwenns weuoxooii yugposoi 06podKu.

BCTYN
B ramy3i mmdpoBoi 00poOkM TOBiIOMIIEHB
BUDIIIYIOTbCA ~ 3ajadui  KOIYBaHHS, TPaHCMICcii,

JEeKOAyBaHHA Ta 0OpoOKM iH(OMOTOKIB Ha OCHOBI
apu(METUKO-JIOTTYHUX Ta AUCKPETHUX TEOPETUKO-
gucinoBux mneperBopers [1 — 3]. Ilpm mpomy
TEXHIKO-€KOHOMiYHa  e(QEeKTHBHICTH  HU(POBOI
0o0poOKku  iH(opmamii BH3HauYaeTbcss  (HOPMOIO
NOJIaHHS BXIJHUX JaHWUX, METONAMH KOJYBaHHS Ta
3aKJaIeHUMHU ANTOPUTMaMH. AKTYaJbHICTD
3aBJaHHS PO3POOKH Cy4acHHX METOZIB €(EKTHBHUX
OO4YHCIIEHh ~ 3yMOBJICHA  HEBIUHHUM  3POCTOM
TOYHOCTI TOJAHHS JAaHUX Ta PE3YJbTaTiB, SIKUH
CIOPUYMHSIE [0 PO3LIMPEHHS IX po3psaHOCTi (B
cucTeMax pajioyiokamii i oOpoOKu 300pakeHb) Ta
PO3MIpHOCTI BHUpIlIyBaHHUX 3anad (B KOMII IOTEpHil
tomorpadii, CeHCMOMIarHOCTHUIII 1 METEeOopoIorii),
o B Tmpomeci OOpOOKHM 3YMOBIIOE 3HAYHE
3pocTaHHsl 00CsTiB OOYKMCIICHb 1 BUMarae po3pooKu
Ta BIPOBADKEHHS IIBUAKUX BHCOKOC(HEKTHBHUX
anroputMis [4 — §].

Pesynpratu JOCITiKEHb BKa3aln Ha
e(heKTHBHICTh 3aCTOCYBaHHS TEOPETHKO-UHCIOBUX
nepeTBopens B nousix Tamya [9 — 12], sxi 103B0mmm
pearizyBaTd LIBHIKI NPsAMi alrOpUTMU OOYHCIICHB,
3YMOBJIEHI TIPOCTOTOIO amapaTHoOl peanizalii Ha 0a3i
npouenyp 3cyBy. Koau T'anya BojoairoTs oqHUMH i3
Kpalux XapakTepUCTUKAaMH KOJOBOI AUCTAHIIT (I1s
PO3PSAHOCTI KOJOBOTO clioBa #n>6, ne n=log,N, N-
MOJYJb CHUCTEMH YHCJICHHS) 1 KOpEISIiHNX
(GyHKLIH, a TakoX MHOXUHHICTIO aJrOpUTMIB
NEKOMyBaHHS, SKi peami3yloThci Ha  OCHOBI
BHCOKOPETYJIIPHUX IOCIIJOBHUX CTPYKTYp [4 - 6,
13]. Bei  2"-1  n-po3psiaHI HEHyIbOBI KOJOBI
koMmOinanii mocnmigmoBHocTi Tamya € pesysnbrarom
OUKJIIYHOTO  3CYBY  BHXIHOTO  HEHYJIHOBOTO
KOIOBOTO ()parMeHTy i MaroTh OJHAKOBY Bary, IO

XapaKkTepH3ye iX siK eKBiTUCTAaHTHI, 800 CUMIUIEKCHi.

B ckinuenux monsx lamya Ha  OCHOBI
BIIACTUBOCTEH, HaBeneHux B [3, 7 - 9, 13, 14]
03HaYCHO AITOPHUTMH OCHOBHUX apU(METHYHUX
MOIYJABHUX 3a JESIKMM MPOCTUM YHUCIOM  p
omepariii JoJaBaHHA 1 MHOXXEHHS, Ha TIACTaBl SIKUX
0a3yroThCs MOXIIHI Omepallil BiHIMaHHS Ta TIICHHS
[1, 7, 13, 14]. Icaytroui aIrOPUTMHU
nmorapudMyBaHHI-aHTIIOTapUPMyBaHHI, QYHKITIH
Sko6i-3exa (3BHYAWHUX 1 MOIU(IKOBaHMX), 13
MiICyMOBYBaHHIM 32 mod 2 YacTKOBUX NOOYTKiB
Ta KOMIB TONPaBOK, Ha OCHOBI PETICTPiB 3CYyBY 3i
3BOPOTHUMH 3B’SI3KaMH, [JBIHKOBUX BEKTOpPIiB Ta
MOJIIHOMIB, PO3KJIaay 3a HOpMalbHUM OazucoM [14,
15] B oKkpeMHuX BHITaIKaxX MalOTh TOCTATHHO MPOCTY
TEXHIUYHY  peaji3allilo, OJHaK MepeadavaroTh
BUKOHAHHS LINOT0 PsAy HOCHIZOBHUX MNPOMIKHUX
omepamii, IO 3HAYHO OOMEXy€ IIBUIKOIIIO
o0YHCIIeHHS] KIHLIEBOTO pe3yNbTaTy, a 3a JeSKHUX
YMOB  YHEMOXXJIMBIIIOE  BHUKOPHCTaHHS  TaKOTO
AITOPUTMY.

Tak, mpouenypa nepeMHOKEHHS JBOX BEKTOPIB

A(X) = ak_Jxk'] + ak_gxk'z +... Tt apx + ap
Hix)=h X"+ hoxX?+. . +hx+h

nependavae BUKOHAHHS MOCITIJOBHOT 3rOPTKH Ha
nepioni chiyBaHHs k+7 TakTiB, MOYHHAIOUH i3
KoeiLi€eHTIB CTapIIUX MOPAAKIB i3 (HopMyBaHHIM
OOy TKY

et
A(x) H(x) = a1 by X772 + (@ by + ag g hyo)
k+r-3
X +
+ (ak_3 By + apo by + apg ]’l,_g) xk+"4 +...+
+ (@ hy+ayhy +ashy) X+ (aghy + a; h) x +

ap h().
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3a yMOBH TIPOCTOI TEXHIYHOI  peami3artii
HaBeJIeHOT TpOILEAypH Ha OCHOBI DETiCTPiB 3CYBY
IIBUJIKO/TiS1 BKA3aHOTO METOJYy TOCTATHhO HH3bKa Ta
BHU3HAYAETHCS PO3PAMHICTIO k Ta 7 OIEPaHMIIB i,
BIJIMIOBITHO, KUIBKICTIO TaKTiB MEPEMHOXKEHHS
(MakCUMaJbHO TEOPETHYHO MOXJIMBA - k+7).

Bizmomo, 1110 HaBHILOK IIBUAKOAIEIO BOJIOIIIOTh
METOAM 13  po3mapaliesieHHSM  OOYHCIICHHS
pesyabTaTiB nugpoBoi 00podku [2, 4, 5, 10]. Toi
(hakT, 110 HA CHOTOIHINIHIN JE€HH HE BiIOMI METOIU
napaie’lbHOr0 BUKOHAHHS apu(METHUYHUX Oleparlii
Oesnocepennb0 B komax  lamya,  3yMOBUB
aKTyalbHICTh TPOBEJCHHS  JOCTIMKCHb  I0JI0
MOXITUBOCTI peatizalii Ta po3poOKH OCHOB OiHApHOT
apu(METHKHU PeaabHOro 4acy B Iojsx lanya.

Po3poOseHuit  MeTon  BHKOHAHHSA  OCHOBHHX
apupMEeTHYHUX  omepauiii B Komax lamya
IPYHTYyeTbCS Ha  Oe3mocepefHil  mapalenbHii
00poOIIi  omepaHmiB Ha TIACTaBI CHHTE30BAHUX
JOTIYHUX (QYHKIIH MOPO3PSAHOTO JOAaBaHHS 3a
mod p [3].

C(x) = (a,..d,. In_l +a,.2d,. 2’1_1
+ (e Fayad, S+
+ . .

+ (ay iy’ + apods
+ (an—ldn—lo + a,. 2dn20
i=0 j=0

e df - 3HAa4YCHHA TPOMDKHUX KOe]illi€HTiB

TIepEMHOKECHHSA Koe(illieHTiB «; momHOMY A(X),
OTpHMaHi Ticlsl TepeTBOPEeHHS Koe]ilieHTiB  d
noninoMy D(x) 3 MeToro cuHTe3y KoediieHta c(x)
Jj-To cremeHto mpu x pe3yapraty C(x), IpuIoMy B
HaBeJICHOMY PO3KIall a; = a;.

3 METOI0 OTpUMaHHSA aHATITHIHHUX
3aKOHOMIPHOCTEH Al OOYHMCIICHHS d,’ HEeOOXiIHO
301MCHUTH KIJIbKA TEOPETUKO-IUCIIOBUX

Hexait nist 1BOX 3amaHuX onepaHIiB

n-1

Z a; x' mod p

Afx) =
Ta

D(x) = Z d; x' mod p

pe3yJIbTaTOM JI0JaBaHHS BU3HAYCHO TIOJIIHOM

n-1

Ckx) = Z ¢; x' mod p,
i=0

KU MOYKHA TI0IaTH Y HACTYIHIH (opMmi:

Ctad +apdy") X mod p +
Ctad) +ady?) X mod p +
. . . +
. +a1d11 +a0d01)x1 modp +
tad’+ a()doo) modp =

a; d;’' "X ' mod p = Z ¢; x' mod p, (1)

MepeTBOPEHb (bopManbHOTO nepexoay i3
MTOCITIIOBHOTO PEKYPCHUBHOTO BHKOHAHHS OIEparrii
JIOJIAaBaHHS B IMapaJiejibHe BEKTOPHE.

Jins  mpuknany nons lamya GF(2") i3
MOpo/KyrouUM BektopoM  [0011  pekypcuBHa
IMOCIiIOBHICTh KOJIOBUX €JIEMEHTIB
111101011001000 momaetbess opMalli3oBaHO Yy

HACTYITHOMY BHTJISII:

by, by, bs, by bi®by, b;®b,Dby, b Db;Db;Dby, b, Pb,Dbs, byDb;Db,, b;Dbs, b;Dby, b, Db;Db,, b,Db,, b,Dbs,
bs®by, by, by, bs .

B T1abm. 1 HaBegeHO TOPSAKOBI HOMeEpHU
JUCKPETHUX TIOBIIOMIIEHb B JECSTKOBIM CHCTEMI
YUCIEHHs, BiAMOBiAHI iM KomoBi cioBa lamya Ta
(hopMmaizoBane MmomaHHS BCiX 4-po3pATHUX KOZIB
Tanya, BupaxkeHux uepe3 n=4 nepuii wienu b, b,
bs, by 3TIHO PEKYPCUBHOTO 3aKOHY.

I3 (hopMaIi3oBaHOTO PEKYypPCUBHOTO
JiarOHAJLHOTO 3aMHCy KOIIB CYM JAaHHWX OIeparlis
JoZaBaHHS IBOX KoIiB A(x) Ta D(x) BU3HA4Ya€ThCS
SK TPOIeypa PEeKYPCUBHOTO 3CYBY, MOYUHAIOYM 3
BHIXITHOT TTO3UIIIT 3aaHOTO KOOy A(X) Ha KUIBKICTh
OUCKPETHUX TO3WLiH, BU3HAUCHY JECATKOBUM

€KBIBAJICHTOM 1HIIOIO 3aJaHOTO KOJAY OIEpaHIy
D(x). Takum 4mMHOM, peaji3allis BKa3aHOI oreparii
JI0/IaBaHHs B 1011 [anya 3BOJMTBCA 10 OJHOYACHOTO
MapayieIbHOTO B3aEMHO HE3aJeKHOT0 (HOpMyBaHHS
KOXKHOTO OiTy pe3ynbTaTy OOYHCICHHS SIK CYMH 3a
mod2  0e3 HEOOXIAHOCTI BHKOHAHHS Oleparii
MIXPO3PSITHAX TIEPEHOCIB, M0 J03BOJISE i BUIIUTH
MIBUIKOMII0 OOpOOKH TIPOMOPIIIHHO PO3PSTHOCTI
CJIOBa AaHUX Y MOPIBHSIHHI i3 ABIIKOBOIO CHCTEMOIO
yucieHHs. OOYMCIEHHS KOXHOTO — pe3yibTaTy
omeparii 3MIACHIOETECS 332 OMWH TAaKT OOYHCIICHHS
1HBapiaHTHO PO3PSITHOCTI CIIOBA JTAHUX.

20



Jwbomup Hempuwun / Computing, 2005, Vol. 4, Issue 1, 19-26

Tabaunsn 1 - @opmaizosane noganns kouis lamya GF(2?)

Ne Kon Pospsimu koxie [anya, Bupaxeni uepes by, by, bs, by

Tanya
0. 1111 b; b, bs by
1. 1110 b, b; by b,®b,
2. 1101 bs by b,®b, b, Db, Db,
3. 1010 by b,®b, b,®b,Bb, b, Db,Db;Db,
4.1 0101 b,®b, b,®b,Db, b, Db, Dbs;Db, b, Db,Db;
5. 1011 b,®b,Db, b,Bb,Db;Db, b,®b,Db; b,®b;Db,
6. | 0110 b,®b,Db;Db, b,®b,Db; b,®b;Db, b,®b;
7. 1100 b, Db, Db; b,®b;Db, b,®b; b,®by
8. 1001 b,®b;®b, b,®b; b,®b, b,®b;®Db,
9.1 0010 b,®b; b,®b, b,®b;Db, b,®b,
10.| 0100 b,;®b, b,®b;®b, b/®b; b,®b;
11.| 1000 b,®b;®b, b,®b, b,®b; b;®Pb,
12.| 0001 b,®b, b,®Db; bs;®Pb, b
13.] 0011 b,®b; b;®Dby b, b,
4.1 0111 b;®b, b, b, bs

Crin 3BepHYTH yBary Ha BKa3aHy BIIACTHUBICTB
JiaroHaJbHOI 3BEpXy BHH3 — CIIPaBa HaIIBO peKypcii
(hopMarbHOTO TMOJAaHHS i, BIATIOBIIHO, BUKOHAHHS
omepaniii  monmaBaHHs. Take  BHOPSAKYBaHHS
J03BOJISIE  3HAYHO  CHPOCTHTH  apXiTEKTypy
OOYHCITIOBAEHOTO CEPENOBHIIA CIIEIIIPOIiecopa Ta
peanizyBaTd HMOro Ha peryJsIpHiil po3mojiieHii
CTPYKTYpi OJTHOTHUITHUX OOYHCITIOBATEHUX
eNIeMEHTApHUX EJIEMEHTIB THIly KOMYTOBAaHHX
CyMaropiB 3a mod2, TiABUINUTH IBUIKOIIIO Ta
3MEHIINTH KOWITH peaiizamii OiTopieHTOBaHHMX
rporenyp apupMeTHIHOI 0OpOOKH.

Jnst cucrteM KOJyBaHHS BHIIMX TOPSIKIB 7
QHAJIOTIYHO BHU3HAYAIOTHCS 3HAYCHHS /-PO3PSIHUX

b, b, bs
Ax) = 0 i 0
D(x) = 0 i 1

D’(x) => b,®b,;®b;®b,; b Db,Db; b, Db;Db,
0212021 00100 10001

Clx) = 0 i 0

Kon T'anya pesynsrary C(x) = 0100 Biamosinae
necsitkoBoMy uucay 10, fKe 1 € pe3ynbTaToM
CyMH umceln 4y Ta 6jg) - JECATKOBUX €KBIBaJICHTIB
onepanis lanya A(x) ta D(x).

[IpukmagHe  3acTOCYyBaHHS  TPOIOHOBAHOTO
METOAy BUKOHAHHS apu(METUYHHUX  OIepaIiif
roJisirae y po3poOIli KOJOBUX MaTPHUIlb BU3HAYEHOTO
MEPETBOPEHHST CUCTeMH KofiB. Jlns 1mporo 3a
tabmurero 1 Oyayerbes Tabnuis 2 KoedilieHTiB a_’/,
mo BigoOpakae po3psad TPOrpaMyBaHHS BMICTY
MacuBy  €JIEMEHTIB  IpPOrpaMOBaHOI  JIOTIYHOI

CyM 3a mod2 KOXHOTO i3 €JIEMEHTIB TOCIIIOBHOCTI
Tanya.

Tabmuns 1 € mpuKIamoM omepamiitHoi TabmuI
napanelbHOro JoJaBaHHS KomiB B moni  GF(27),
3alaHOMy TOPOJXKYHuUuM BekTopoM [0011. [ns
BHKOHAHHS OIlepallii Haj KoJoM omepaHmy A(x),
Hanpukiax, 0101 (4) 3#iACHIOKTBCS Ail, 110
BU3HAYAIOThCS  JIOTIYHHUM  BEKTOPOM D’(x)
BIZIITOBITHO 3HAYEHHIO omepaHay [D(x), HapUKIam
0110 (6), ToOTO, ANsT OOUUCIICHHS KOXKHOTO PO3PSIIY
C(x) omHOYacHO BUKOHYIOTHCSI HACTYITHI Omleparii:

by
1 = 4(10)
0 = 6(1())
b,®b;
00
0 = 10(10).

MaTpHuili, 1€ KOIoBHi psgok lamya BU3Hauae KOAU
d; d, d; dy anpecHoi BUOiIpKM MacuBy mam’siTi, a
PAIKH dji - BHUXiIHI KOIM WOTO aapecoBaHOTO
BMICTY.

Ha pucynky 1 300pakeHa CTpPyKTypHa cxema
apupMeTHYHOro cremnponecopa lanya, Ha sKii
BIIK - 610k epeTBOpeHHS KOiB. B y3araibHeHOMY
BUMAAKY OJOK MEpPETBOPSHHS KOJiB, II0 BUKOHYE
dyHKIiI0 TepeTBOpeHHs eneMeHTiB d; B d; ', €
MacHBOM IIPOTPaMOBAaHHUX JIOTIYHHUX CIIEMCHTIB
MAaTpHII 3 OpraHizarieo n X n’.
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Ta6umug 2 - 3Ha4eHHs NPOMIKHUX Koe(ilieHTiB

d;' onepauii nopaBanns konis B noui [anya GF(2%)

ampeca d/’d’d,’ d)’ d/ di’d’

d; d’didyd}’ d/lds'd,'d,’

1111 1 000 010

0 0010 0 001

1110

1101

1010

0101

1011

0110

1100

1001

0010

0100

1000

0001

0011

—_— = O = | O == == ||~
el k=1 k=1 I ol Feoll EN Ranll RN PN E N Y Fan )l Kan)
—_— OO OO =—=—=O|I
(e} Feoll R Y Faoll P Faoll IRl RS RS R Ran ) Fanll Kan)
Ol || OO = ===

I I e I R e B Y R B B S R Bl
[} Feoll EEU Y Fanll N Faoll IRl RS RS R Fan )l Fanll Kan)
O —= | OO |—==|—=]— O |||

0111

OO || OO —|—=|—= |
O | OO |O— O = —=|—
— OO == OO == ==
[} Feoll EEU P Fanll S Faoll IRl RS RS R Fan )l Fanll Kan)
QIO ||| = |O— | === —
QIO | OO M= =[O == =] —
OO || OO
— OO ||| =—=—=O|I
OO~ |—R|I—m|IOI—|IO|—|—]|—

Inmra ememenTapHa apudmeTHyHa Omeparis -
BiIHIMAHHSI € KOMIUIEMEHTApHOI JO oOmeparrii
JOJlaBaHHS 1, SK MOXHA TMiACYMyBaTH i3 BHUIIE
HABEJICHOTO, BHACIIJOK BJIACTHBOCTI PEKYpPCHBHOTO
BIIOPSJIKYBaHHS BEKTOpA JIOTIYHUX IIEPETBOPEHB
KOJ0BOI mocmigoBHocTi Tamya, € Ti€lo X caMoro
olepariero JoJaBaHHS 13 3MIHOIO  HANPSAMKY
MIEPETBOPECHHS BKa3aHOi KOJOBOi TIOCIiZOBHOCTI.
[Hakmie, 3HaK BiIHIMaHHS He MOTPeOye 3MIHM JIOTIKH

o0unciIeHb, a TUTBKU (HOpPMaTbHO BKa3ye Ha 3MIiHY
CKJIaJly JIOTIYHHMX OIEpallidi BU3HAYCHHS KOXHOTO i3
OIMHMYHMX OITiB pe3ynbTary. BHacmigok wnporo
BKa3aHa oOmepamlis TakoX HE BHMarae 3MiHH
opranizaiii 0OYHCIIOBAIEHOTO CEPEIOBHIIA 1 MOXKE
OyTH peanizoBaHa apu(@METHYHUM CIEINPOLECOPOM
MoNaBaHHSA 13 (YHKIIOHATBHUM  PO3IIUPEHHSAM
3HAKY apu(METHIHOI oTepartii.

dn .o .dz d] a,..a;aj
-
XY
&
: oy
BK iy
(Mnm) <L
-& 1 |
T
A
=& L
&
Y
N
Cn C Ci

Pucynox 1 — Ctpykrypa apudgmernunoro cnennpouecopa L'anya.
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[lIBuaKomis 3alpOIIOHOBAHUX  APU(PMETHIHHIX
NPUCTPOIB BU3HAYAETHCS YaCOM JOCTYIY JIO BMICTY
MacuBy €IIEMEHTIB mam’sTi - f, , YacoM

MIepEMUKAaHHS KIIOYiB - f; 1 YacoM JOJaBaHHSI-
BiTHIMAHHS - f, B MOAYJIBHHX CyMaTOpax:

Te=t,+t +t.

llIBunkomis BiIOMHMX JBIHKOBHUX CyMarTopiB
nmapaneibHol il 13 HAKOMUYCHHSIM BH3HAYAETHCS
PO3PSIHICTIO 7 KOJIB JOJaBaHHS i CTAaHOBUTH [16,
17]

T)().c: =n tO + (}’l-l) t3amp.:

JIe 1y - Yac CIpAIOBaHHS OJHOTO CyMaTopa,
tsamp. - YAC 3ATII3HEHHS B JIiHIT 3aTPUMKH.

OcCHOBHMI  HEOONIK  OCTaHHIX -
MIBUIKOIS, 3yMOBJICHA 3HAYHUM
repeaaBaHHs Ta 00pOOKH OITIB IEPEHOCY .

HHU3bKa
qacoM

MaxkcuManbHUI 4Yac J0AaBaHHS JBOX 4YHCEN B
MmapajeIbHOMY CyMaTopi 3 HaKONWYCHHIM 1 3
HACKPI3HUM IIEPEHOCOM BH3HAYAETHCS K

T”da = 2 t0 + ZSamp + (}’l-]) (ti + taﬁo)y

I€ 1, 5, - YAC 3aII3HEHHS CUTHANY B JOTTYHHX
cXeMax KOMyTarlii.

AHaii3 BKa3zye Ha BHIIY IIBHIKOIIIO MPOIECOPIB
Tanya y mopiBHAHHI 3 JBIMKOBUMH IPOLECOPAMH,
OCKUIbKM 3HAYCHHS BEIWYMH 1, , f; , [I. JUIS
npornecopis  lanya 3HAUYHO MEHIIN  BiANOBIAHUX
3HAYEHb BEIUYUH 1), Lamp, le 13 BPAXYBaHHAM N
MIKPO3PSIHUX — TIOCHIZOBHUX ~ TEPEHOCIB  Ta
MIpOLEAyP (hopmyBaHHS CyM IBIHKOBUMU
MIPOIIECOPaMH.

Burpam B HIBUAKOIIT MOCATAEThCS 32 PAaXyHOK
HapolIyBaHHS TMOTY)XHOCTiI amapaTHuX 3aco0iB,
OCKITBKA ~ TOTpeOye  BHKOPHUCTAHHS  MAaTpHIIL
MPOTrpaMOBaHUX JIOTTYHHUX €JIEMEHTIB PO3MIPHOCTI 7
X nz, oTeparfiitHoro moss i3 7’ Kiouis KOMyTaIii i
n-BXOJIOBUX IPHUCTPOIB cyMH 3a mod 2. Hanpuknan,
st 32-po3pamHuX  crermporiecopis  [amya
po3mipaicth BIIK cknamae 32 Bxigui X 1024 BuxinHi
pO3psay, ONepalliifHe MoJe CKIAJAEThCs BIAMOBITHO
i3 1024 nBIHKOBUX MOAYJIHHHX CYMAaTOpiB, a TAKOXK
i3 32 32-BX0moBHX cyMaTopiB 3a momayiem 2. Jlis

CYy4acHOTO  pIBHS  TEXHOJIOTIYHOTO  PO3BUTKY
MIKpOENEKTPOHIKA po3pobka BKa3aHOTO
CIIeIIpoIiecopa  HE  CTAaHOBHTh  CKIIAJHOCTI,

notrpeOye He3HAUHUX KOIITIB I BU3HAYAE PEaIbHUM
HOr0 BUTOTOBJICHHS.

[lepeBaroro CTPYKTYP apu(METHUIHIX
nporecopi [anya € BUCOKMI CTYIiHb OJHOPiIHOCTI
00YHCITIOBaIbHOTO cepenoBuina [3], mo crpomrye
iXHIO peari3allito B MiKpoeJIeKTPOHHOMY BUKOHAHHI.
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Theoretical bases and structure of means of
transformation of the form and digital processing of
the information in code systems Galois are resulted
and is determined efficiency of their application in
comparison with known methods of binary coding.
Lacks of dynamics of performance of arithmetic
operations of binary codes and methods of their
elimination are analysed at coding Galois and
increase of operating speed of digital processing. In
digital processing of communications are solved the
problems of coding, transmission, decoding and
treating information streams on the arithmetic-
logical basis and discrete theoretical-numerical
transformations. Thus technical and economic
efficiency of digital processing of information is
defined by the form of representation of the entrance
data, methods of coding and the incorporated
algorithms.

The results of researches have specified
efficiency of application of theoretical-numerical
transformations in Galois's fields which made it
possible to realize the fast direct algorithms of
calculations caused by simplicity of hardware
realization on the basis of procedures of shift.
Galois's Codes own one of the best characteristics of
a code distance and correlation functions, and also
plurality of algorithms of decoding which are
realized on the basis of regular consecutive
structures.

It is known, that the highest fast-acting is owned
by methods from the execution in parallel of the
calculations of results of digital processing.

That fact, that for today methods of parallel
performance of arithmetic operations directly in
Galois's codes are not known, has caused a urgency
of carrying out of researches concerning to an
opportunity of realization and developing the bases
of the binary arithmetic of real time in Galois's
fields.

The developed method of performance of the
basic arithmetic operations in Galois's codes is based
on direct parallel processing of operands on the basis
of the synthesized logic functions of digit-by-digit
summation on mod p. With the purpose of obtaining
of analytical law it is necessary to carry out some
theoretical-numerical transformations on formal
transition from sequential recursive performance of
operation of summation in parallel vector.

From the formal recursive diagonal record of the
codes of the sums of data the operation of the adding
up of two codes A(x) and D(x) is defined as the
procedure of recursive shift, beginning from initial
position of the set code A(x) to the quantity of
discrete positions, determined by the decimal
equivalent of other set code of operand D(x). Thus,
realization of the operation of addition in the Galois
field is reduced to the simultaneous parallel mutually
independent forming of everyone bit of result of
calculation as sums on mod2 without the necessity
of implementation of operations of digit carries, that
lets to promote the fast-acting of processing
proportional to the word length of the word of data
by comparison with the binary number system.

The calculation of the result of fulfilment by each
of the operations is carried for one step of the
calculation invariantly of the word length of the
word of data. Should be focused attention on the
indicated property of diagonal from top to bottom -
from right to left the recursion of formal
presentation and, accordingly, implementation of
operations of addition. This order they will make it
possible to considerably simplify the architecture of
the computational medium of special-processor and
to realize it on the regular distributed structure of the
same types computational elementary elements of
the type of the commutated adders on mod2, to
increase fast-acting and to reduce the means of the
realization of the bits-oriented procedures of
arithmetical processing.

Another elementary arithmetical operation -
subtraction is complementary to operation of
addition and as it is possible to sum up from than
higher given, as a result of property of recursive
ordering a vector of logic transformations of
sequence of Galois code, is the same operation of
addition with change of a direction of transformation
of the indicated code sequence.

Operating speed of the offered arithmetical units
is determined by times to access to the content of
memory cells, switch time of keys and by times of
addition-subtraction in the modular adders. Analysis
specifies on a higher speed of Galois's processors in
comparing to the binary processors, as a value of the
quantities for Galois's processors is considerably less
than the appropriate values taking into m-account of
discharge sequential transfers and procedures of the
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formation of sums by binary processors.

Winning in a fast-acting is reached due to
increase in the capacity of hardware as it is
necessary to use a matrix of programmed logic
elements of dimension m x n2, an operational field
from n2 keys of switching and n-bit input devices
of the sum on mod 2. For a modern level of
technological development of microelectronics
development the special-processor does not make

complexity, requires insignificant means and its
production is determined by real.

By the advantage of the structures of the arithmetical
Galois's processors there is the high degree of
homogeneity of computational medium, which
simplifies their realization in the microelectronic
performance.
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