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6 pa60Tax 12 _ 111 paCCMOTpeHbl BOnpOCbI n p .... MeHeHHR TeOpH .... KOAH

pOBaH .... R Ann c03AaHHR YCTpoHCTB c~aTHR Aa HHblx, pe rH cTpHPyeMbix 
B rOAocKonH4ecKHx CHC TeMax MHoronpOBono4H~x n ponop~HOHanbHblx K? 

Mep /HnI(/ . Eibln o nOKa3aHo, 1..1 TO , ~1cnonb3YA 3Ty TeopH':O, MO)t(HO CTPO

HTb 3$¢eKTHBHble napan nenbHble WH$paTOp~ Ha HeCKonbKO c06b1 THH , 

6b1cTpoAeHcTBYIOU.tHe YC TpoHcTBa AnR KOM6J.1H(l TOpHOro o Tvopa c06bITH H . 

/laHHaR paGoTa nOCBA~eHa onHc ;lHHIO KQMnneKC.., npo r paMM Allfl aB

TOMaTH3a~HH llOrHl..leCKoro n poeKT HpOBaHHR H MOAen HpoeaHHA nOAo6HblX 

YCTPOHCTB. n porpaMMbI Han HcaHbI Ha R3b1KaX aHanHTHl..leC KHX n peo6pa 

30aaHYlH Sc hoonsc hip H Red u ce , a TaK>+<e Ha aBTOKOAe AnA 3611 
EC-1010 / 12.13/ 

npOrPAlIHIl HIIXOIK.QEIIHH 31lEHEHTOB nOIlR rAllY A 

3neMeHTbI nonR ranya GF'(2 
1i

) /3 n r / - MHorOLjneHbI nepeMeHHOH X, 
n pHHHMalClU.teH 3Hal..leHUA 0 UllH 1 C K0341$H,-,He HTaMH ,PilBHbIMH 0 HllH 1, 
AllA KOTOPblX onepa4 HH Cn O>l<eHHR, BLl4HTaHHR ,YMHO)!(e HIo1 ,R H Aen eHHR o n
peAeneHt-1 CneLtHanbHblM 06pa30M ' 1-'. 

nporpaMMa T AllL AnR 3aAaHHo r o Hen pHBOAHMoro MHOr04J1eHa CTeneHH 

mBbl4HCllneT 2111_ 1 3JleMeHTOB nOJlR rallya GF'(2"). HanpYlMep npYl III "" 3 
AJlA Hen p lo1 BOAHMQr o MHorOl..lneHa x:1 I X t 13neMeHTaM Io1 nOllR rany a /2 :1/ 
RBJlRIOTCn MHOrOl..lfleHLI flO 1; u "" X ; n: 2 "" X2; a 3 = X + 1; a 4 "" X 2+}G 

nf' ", X2-t X .. 1; as X 2 .. I ; a 7 :,,: O '::: 1 . 
nporpaMMa Ham1C8Ha HLl A3b1Ke Schoonschip. 

npo r PAMI-I1I COCTIl BIlEHHR 'IAT PHI1b1 npOBEP04HbiX COOTHOIU EHHA 

T 
MaTpYl4a H YlMeeT BIo1A 

a u 3 a(2t-l) 

T 
H 

a n- 1 (l3(n - 1) a (2t-l)(n - 1) 

4 ~1C J10 CT POK 3 TO~1 Ma T pH~bl paBHO l.IH c n y pa3pRAOB B XQAHO~ J.1HcpopMa ~Io1101 

/ 1~ .:m p J.1,"ep . l..I ~t CJlY npOBfLje.1~ MnK / , 4 Io1 CJ10~ CTOJl5 ~OB - 4101 cny p a3 pR 

AOB B~XOAHO~ c*a TO~ 101 ~pMaLtHH /CHHAPOMahr\ 
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npo r paMMa ~~TR , H an~CaH HaR H~ R3~Ke Reduce~ B~4 HC~ReT K03~ 0 0 0 0 
~HLt lo1eHTbI nO~H HOMOB , RB~RIOlItHXCR :meMeHT aMIo1 Ma TpH l.t bl H T. 

1 0 0S , 8 2 

nporPAMMA HOAEIlHPOBAHHR PA60Tbl YCTPO~CTBA C)!ATHR HH<I>OPMALtHH S , S2 S , 08 3 

npHBeAeHHa~ Bblille MaTpH4a npoRep04HblX COOTHoweHH~ IMaTpHLta L ,
CB~ 3eHI H T RBI1~eTCl1, no cy",eCTBY, nplo1H4lo1nHa~bHaH cxeMO~ YCTPOai! 
CTBa c~aTHR HH~pMaLtHH IYCH/. AnR MOAe~HpOBaHHR era pa60T~ HC
non b3yeTcn nporpaMMa RACH, HanHcaHHa~ Ha aBTOKOAe AnR 38M J I 82,_, S2~_r) 8 2,_6 82 ,_7 82,_3
EC - l0l0. 

B OCHOBY nporpaMM~ nono~eH a~ropHTM Y.nHTepcoHa / 1/ . KooPAHHa
S2L_2 S2t_3 8 2, _4 8 2,_0 S 2t-l 

Tbi cpa6oTaBw~1x npoBon04eK onpeAe.nRrlTCR H3 ypaBHeHHR I 
3 2 nOpRAOK '''DTPHLtbl - OT 3 AO 10 -Sbl4HCIle H Ha 3Bt1.

X + a 1 X + 0' 2X + 0 3 "" O. /1/ 

npe~Ae acero Bbl4HcnR~TCR 0 1 ' 0'2, Us no cneAY~HM ~pMYI1aM: npOrPNUIA Ubl4HCIlEHHR nEPEKntoliATEllbHO~ QYHKUHH 

2
8,8 3 > 8 5 8,8 5 + 8~ + 8~3 + 8~ nporp~MM~ KOEF, HanHcaHHaR He ~3~Ke Reduce, B~4HcnReT nepe

0 = S 1; 0'2 0 E /2/ KIl104aTeIlbHYIO $YHKLtHIO , npeACTaBneHHY~ B BHAe 
8, + 8 3 8 , 3 + 8 3 

1 3 3 

2 2m 
r(x) = G(O). g,x + g2" + ... g m X - .' /1/

S l' S2' S 3 - $:>PMHPYIOTCR B 6noKe c*aTHR HH$opMa4HH, a B naMRTb 2 - , 

3 BH SI ' S 2' S 3 nocTyna~T B sHAe n -pa3pRAHblX enos. nporpaMM~ BKn~4aeT B ce6R nOAn porpaMMY Bbl4HCIleHHR K03~H4HeH
nporpaMMa Bbl4HCI1ReT aneMeHTapHble CHMMeTpH4eCKHe ~yHK4HH 0 1 ' ToB g~) no ~pMyne

0'2'03 no ¢opMynaM 12/; 3aTeM, nOACTaBHB HX 3Ha4eHHR B Bblpa

meHHe 1 1/, nocTynaeM CI1eAY~HM 06pa30M. 2m _ 1 


m
6epeM MaCCHB 3IleMeHTOB nonR ranya GF(2 ).nOo4epeAHo nOACTae g(k) = ;; , a~k fG(O) • G{j)1. /2/ 

n ReM l(a)I(,Qblai! 3neMeHT MaCCHBa B ypaBHeHHe 111 . Te 3neMeHTbI, KOTO
pble YAOBIleTBopR~T 3TOMY ypaBHeHH~, "" COOTBeTcTBy~T HOMepaM G( 0) - 3Ha4eHHe cj)yHK~HH npH x = 0; G(j) - TeKy",ee 3Ha4eHHe ~yHK 
cpaoOTaSllJl.1X npOBon04eK. LtH"" ti a I3b1XOAe norH4eCKoro YCTpoi1cTBa; a . - 3IleMeH T~ nonR r aIlya.,nporpaMMa n03BOIlReT on03HaTb TPH B03Ma~HblX cny4aR. 

S~ = S3- 3TO 03Ha4aeT, 4TO cpe60Tana OAHa npOBOIl04Ka. TorAa 
SI COAep~HT ABOH4HY~ HH$opMaLtH~ onpeAeneHHoro 3neMeHTa nonR, nporPAMHbI 31lEHEHTAPHblX AHAJlI1TH4ECKHX n pE06PA30BAHH~
4 TO COOTBeTcTByeT HOMepy cpa60T2BweH npOBOIlO~K~. 

S~IS3 - B 3TOM CIlY4ae B~4Hcnfl~TCfl 3IleMeHTapH~e CHMMeTpH4eCKHe KpOMe nporpaMM, onHcaHHblX B~we, KOMnneKC BKnlO4aeT B ceGR 
q,yHK4HH 0 ' , 0 "" nOACTaHOBKOH Bcex HeHyneB~x 3IleMeHToe no1 O 2 3 nporpaMMbI B~4HCIleHUR 06paTHOro MHor04~eHa /nporpaMMa INV/H YM
nR B ypaBHeHHe /1/ no04epeAHo onpeAenfleTC~ KonH4eCTBO H HOMepa Ho~eHHR MHor04neHOB /nporpaMMa BOOL I . 
cpa60TaewHx npOBOIl04eK . npOrpaMMbI INV H BOOL HanHcaHbI Ha A3b1Ke Schoonschip.

AIlR 3THX t:oce Ltenei'l HanHcaHa nporpaMMa CONST, peaIlJ.13YlOl4a R ycno~ AIlH B~4HcneHHR otipaTHorO MHor04IleHa Hcnonb3yeTcR cneAY~H~ 
HeHH~~ , HO 60nee 3~KTHBH~H aIlropHTM. aIlrOpH TM 

r!'-' .-1I 

B-' = 13

2
. B' . .. B

2
( ) ll I BI2I Il I"0 

nporPAMHA Bbl4HCIlEHHH AETEPMHHAHTA HATPHllbi 

nporp aMMa BOOL B~nOIlHReT YMHO~eHHe ABYx 3IleMeHTOB nOnR raIlya , 
nporpaMMa DET, HanHcaHHaR Ha 113~Ke Reduce, B~4HCnReT Koa~ npeACT aBIlCHHblX B BHAe MHOrO'-Ule HOB: 

QHLtHeHTbI n onHHoMa, nBIlR~erOCR AeTepMHHaHToM MaTPH4~ /91 m o u:2m_ 1. o n 2 - 1
A AO" > Ala + ... A B = Boa + Bta + ..• rn _,a 

2 m_ 1 2
2 3 

http:cpaoOTaSllJl.1X


3Ta me npor p a MM('t n0~B0J1ne T nO'3 Br'lAHTb MHor0411eH B CTen e Hb , e Cl1H 

nOnO}l(UTb B = A . C n OMoutblO n po r paMtl\bI BOOL MO)!(HO c npOeKn'lpOBa T b Y CT 

P0HCTBO AnR ann apaTHoro YMHO}l(eHHfl H B03BeAeHHR B CTeneHb MHoro

411eHOB OT 3IleMe HTOB naIlA ran Y(1 GF'(2 ffi) . 

3AKnlO4 EHHE 

C03A.l HHbl I1 KOMnlleKC n porp aMM l1C nOJlb3yeTcR npH n poeKTHpOBaH lo1l,11 

YCTPOHCT B c*aTHA HH$OpMa ~HH, nocTyna~e~ 8 xOAe RAe pHo- ~H3H4eCKO
ro 3Kcne pHMeHTa C MHorOnpOBOJl0 4libiX nponoP4Ho HaIlbHbix Ka Me p . 
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rali,AOl"'laK.-l P . 11 . • IhlKIlTnh II.H ., IlbtpUKOB B. n. P I 0- 84 - 84 1 
KOMllJ1CKt' TllltlJ'p;lM~1 WIH .-IIJTOM<lTU3 a WlH nOrH"leCKOro npoeKTHpOBal-lHR 

yCTPUIiCTIJ CJ[.ITllli 11 IIrpor)M.1l\1I1t • p a 3pa6aTblBaeMblX lIa Gase 
aIlI'ctipautlccKOii ,'COIHtll KO~\lIpOBaHJUI 

O n llCilJl KOf'tnltehC II pO l 'paHM ,iJ,JlR illl ilJIHTHlieCKHX npeo6p aSOBalU111 

Bhlpal'\\.:Jlllii co CnCJtJl.1~ IJ)I IJ .IMl I JI011l t HOMal"tH, flBn flk:lllVi"'ntCR 3neNeJ1T aJ.IH 

nOJII.'H r.::UlY.l GF(21n). '1'1 11 JlpOrpaMMbI HcnonbsyroTCR An R p a3paGoTKH 

nplllllUUIIIi.lJlbHWX CXCI'oI YCTpOJIC T B C''l;3TUJI Hllq;,opMaUliH, MilJItOpHTapHbIX 

CXCM conIIi.lI~cJII! 1i II YCT p oiicTH , pea.nH 3YIO~X IlepeKnl04<1TenbHble 
<PYHKll,HH . B KOHJI."ICKC BXOWlT T3JOKe lIporpal'n<tbl ,u;eKO,llllpOBaHlHt c ill:a 

TOn HIIQJOPHLlJ\1111. Co'))\all ll bTif K OMnneKC npOrp aMM IIcnonhsyeTCR npH 

npoeKTUpOH.:1 l1mt YCTPOIICTH CJllCa T tl H JHlcPOPl'la~"fH , nocTyncuoll\c f t u xo,ge 

fl ACPllO - (j>1I3 It 4CCKoro 3KcnepUMCHT<l c MHoronpODO.rJ.0 4HbIX nponop 

~nOlI.'lJlbIiIoIX K.:t.."fCp . 

PaGoTu HLIIlOJJIIClfa B 11.:l6opaTOpHH B~l-ICm1TCnhllofi TexHHKH 
H aUToM.]TI1'liUlUH, ownl. 

n p enpHHT O&beAHlieHHOro HHCTHTYTa RBepHYX HccneAoB3MKA . nyOHa 1984 

nepeBoA H. C. naHKolloil 

Gajdamaka R. I. , Nik i tjuk lUI., Shirikov V.P. P IP-84-841 
The Complex o f Programs [or Automa t i on of Logica l 
Designing of Dat a Compresscd Devices , Deve l oped on the 
Bas is of Al gebraic Sodi ng Theor y 

The complex of pronra ms f o r ana lytical trans f ormatio ns 
o f expressions with specia l po lynoms , which are the elements 
of Ga l ua GF (2,,) fie l ds is desc ribed. Thi s pr o grams a re used 
fo r t he development of princi pa l schemes o f data compresion 

devi ces, majority coi.nci.dence schemes and f or d evices realize d 

the swi t ch function . This complex also contains t he programs 

of compressed dat:! decoding . 

The investig:ltion has been performed at t he Laboratory 
of Computing Techniques a n d Au tona tion, JINR. 
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