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METO/IH PEAJIIBALII JESAKUX CKJIAJTHAX OIMEPALII
Y CACTEMI 3AJIMIIKOBHAX KJIACIB

B pobomi docridoceni cucmemu 3a1UWKOBUX KIACI8 3 MONCIUBICIIO peanizayii CKIaoOHUX one-
Payiti NONapHo20 i 2pyno8oco NOPIBHAHHS YUCEIL.
Knrouosi cnosa: 3anuwkosi knacu,; npobiemui onepayii; Mooyi; NOPIGHAHHS YUCEIL.

In this work the systems of residual classes with the possibility of realization of complex
operations of pairwise and group comparison of numbers are researched.
Keywords: residual classes; problem operations; modules; comparison of numbers.

IMocTanoBka npo6JeMu

@OyHKIIOHYBaHHs CUCTEM YIPaBIiHHS 3aBXIM BKJIIOYA€E MOPIBHSIHHA CTaHIB KEPOBaHUX 00'€K-
TiB, IO OIIHIOIOTHCS BiATOBIIHMME 3HAYCHHSIMH dYHcel. B OgHMX BHITamkax ormeparlis MOpiBHIHHS
SBIIsIE COOOFO 3ICTAaBIICHHS 3HAYEHb JIBOX YMcell (TIoNapHe MOPIBHSHHSA) 1 MEPEeBipKy HAsBHOCTI Ti€l yu
IHIIOT 03HAKH y pe3yNbTaTy. B iHIMX BUIMagKax mpy MOPIBHSAHHI aHANI3YEThCS TPpyIa Yrceld (TpynoBe
TOPIBHSIHHS), a PE3YNIbTAT SBIISIE COOOI0 HaWOiIbIIe a00 HAWMEHINEe 3HAYCHHS, O3HAKY ITOJIOKCHHS
YHCelN 10 BiJHOIIECHHIO 10 TPAHUYHUX 3HaYeHb 200 10 JesIKoro (pikcoBaHOTO 3HAUCHHS a00 JTOBXKHHY
JMana3oHy 3HauCHb aHANi30BaHHUX Yucell. JJo OOUMCTIOBAIBHUX CTPYKTYD, 338 JOMOMOTOIO SIKMX BHKO-
HYIOTBCS BHILE3TaaHi orepanil MOpiBHAHHS YHCEN, MOCTIHO Mpen'sBIsIOTECS BUMOTHY ITiABUIIEHHS
MIBUAKOMII. 3aCTOCYBaHHS CUCTeMH 3anuImKoBuX kiaciB (C3K) mo3Bossie miABUIIATH TPOXYKTUBHICTH
TaKUX CHCTEM.

[Ipu icToTHUX TepeBarax BUKOHaHHS omepailiii mopiBHsHHSA yucen y C3K [1] BuHUKArOTH Tie-
BHI TPYIHOIII iX peaiizamii B ITiff CHCTEeMI, 110 TOTPEOYIOTH IMTOAANBITNX TOCIIKCHb.

AHaJi3 OCTaHHIX JOCTIIKeHb i myOaikamiii

BupimenHio ckinagHocTell Tpu peanizanii onepauiii nopiBHsHHA uncen y C3K npucBsuennit
psan myomikamiit [2,3,4,5]. [Ipu 3HAYHUX JOCATHEHHSX Ha TEMEPINIHIN Yac y 3iCTaBICHHI 3 TOYATKOBU-
MU pilIEHHAMH, OI0 BUKJIAJICH] Y KIacuuHiil QyHmameHnTansHii MoHorpadii [1], 3ainmaTbes neBHi
BUMOTH 0 JIeSIKMX NIOKa3HUKIB, 30KpeMa, IIBUAKOMIT omepaniii mopiBHSHHS YHCEL.

DopmyTIOBAHHSA METH JOCTiTKEHHS

Meroto mocmimkeHHs € aHamiTuaauid po3risag C3K mis peamizarii 6a30BUX CKIATHUX OTepa-

il MOMapHOTo i TPYNOBOTO MOPIBHSIHHS YUCET.
BukJsiax ocHOBHOTO MaTepiairy

Po3BuTOK CydacHUX iHPOpPMAIIHHIX 1 KEPYIOUHUX CHUCTEM ITOB'SI3aHUH 13 3aCTOCYBAaHHSAM HOBUX
NPUHIIMIIIB [TPEJICTaBICHHS JaHUX, 30KpeMa, B cucteMi 3anmumkoBux kinacis. [1in C3K posymiroTs cu-
CTEMy YHUCIICHHS, B SIKil JOBiIbHE YMca0 N MPEeACTaBIsSETbCS Y BUIVIAAI HAOOPY HaMMEHIIMX HEBIi[ -
€MHHX 3aTHIIKIB TI0 MOJYIAX My, My ..., M, , T06T0 N =(a,0,...,, ). TyT a; = N(modm; ). Tlpu

oMY, SIKILO 4ACTa M, TIOTIAPHO B3AEMHO MIPOCTi, TO TAKOMY TNPEACTABICHHIO BiIITOBITAE TITBKA OI-

He yuciao N Iuamna3oHy [O,M),/:(e M =mmy..m, .

SIKIIIO CHCTEMOIO MOJYJIIB MOTIaAMYHOrO KOy TaKOX € CUCTeMa my, My ,..., M, , Yucio N B
MOJIiaIMYHOMY KOJIi TIPEACTABISETHCS y BUTIISIII

N =rm +mymy +...+m;mymy..m;_ +...+ T,_1mymy..My,_y + T, mmy..m,_| , A€ T; — IO-
3uIiiHAa XapakTepuctuka, 0 < z; <m; —1.
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Omxe, npyu nonapHoMy nopiersiaai uncen Ny =(ay,ay,....a, ) 1a Ny =(By, B2+ 3, ) HE0O-
Rl'Nl > N2
RZ'NI < N2 ‘

IIpu rpynioBoMy TIOPiBHSIHHI YHCET

X1JTHO BH3HAYHUTH pe3yibTaT R =

BUPILIYIOTHCS HACTYTIHI 3aBAAHHS:

- BU3HAYCHHS MAaKCUMAJILHOTO 1 MIHIMAJTLHOTO YHCET TPYTIH,

- BU3HAYCHHS JOBXKMHU JAUANa30HY TPYITH YHCE,

- BU3HAYEHHSI MTOJIOKEHHS YUCeNl TPYIH MO BiIHOLICHHIO A0 AESKOro (ikCOBaHOIO YHCIIA,

- BU3HAYEHHsI YHCeJ, 1110 JIeKaTh BCEPEANHI AESKOro MiAa1aIa3ony,

- BU3HAYCHHS YHcla, HaHOJIMKYOTo 10 3aJaHOT0 YKcIa,

- BU3HA4YEHHS YHCIIa, HAOIIKYOro OLMBIIOro J0 33IaH0TO 1 HAHOMIKYOr0 MEHILIOTO A0 3a/IaHOT0 YHCHA.
Hocmimxernns onepartiii nopiBHsaAA uncen B C3K mokasanm, mo Bce po3MaiTTs PillleHb MOXKe

OyTH OTPHMaHO Ha MiJICTaBi TPHOX MmiaxoiB. [1o meprromy I KOXKHOTO 3 IOPiBHIOBAHHUX YHCeN 004H-

CITIOIOTBCA MO3ULIHHI XapaKTePUCTHKH, MICIIS YOTO 3AIMCHIOETHCS OPO3PSAHE TTOPIBHIHHS X Xapak-

TEPUCTUK TPAOULIMHUMHU METONAaMM MOPiBHSAHHA. Jpyruil miaxix BHKOPUCTOBYE BH3HAYECHHS MpPUHA-

nexHocti uncen Ny, N, ta ix pisauni 4= N;— N, 10 BepxHboi a00 HWKHBOI MTOJIOBUHI JNAITa30HY

yucen. Skmo N Ta N, Hamexarb 10 Pi3HUX NOJOBHH AMANA30HY, TO OUIBIINM (MEHIIMM) € YHCIIO
BEPXHBOI (HIKHBOT) MOJOBUHHU. Skimo x N| Ta N, Hajexarb A0 OAHIET IOJIOBUHH, TO IIPU HAJICKHO-
cTi A 110 BepXHbOI MONOBHHM Anana3oHy N; >N, . Tperiit miaxin OyB Briepiue 3arpornoHoBaHuii B [6]

1 posBuHEeHHU B poOoti [7]. Ilimxim 3acHOBaHWMI Ha CKIAJaHHI UII KOXHOTO 3 YHCEN Pi3HHIh
a; = (al- —a, Jmod mi), i=1,2,..,n—1, B pe3ynpTari 40ro Bechb Auana3oH M BUSBISETHCS PO3OH-
M . . . ~ .
TUM Ha K = —— MiJuana3oHiB JOBXUHU 11, , BCEPEINHI KOXKHOTO 3 SIKMX 3HAYECHHS O; OIHAKOBI.
ml’l
Hani posrisiHeMo TpeTii miaxif 40 BUpPIIEHHS 3aBJaHb MONapHOTo i TPYIOBOTO MOPiBHIHHS
YHCeNl Ha OCHOBI [6] Ta /I 3iCTaBIeHHS 3 BUKOPUCTAHHSAM BIIEpIE OTPUMAHOTO B [8] eheKTHBHOTO

BHPIIICHHS, 3aCHOBAHOTO HAa OJTHOYACHOMY IOJIaHHI YHCEN B MPSIMOMY 1 3BOPOTHOMY KOAax 3 BHOO-
POM aKTHBHOTO MPEACTABICHHs HA KOXHIN iTeparlii.

3rigno 3 [8] N = (51, 0y, Jn) € TpeAcTaBIeHHSIM uncia N = (0{1, ay, ..., an) B 3BOPOTHO-
My KOmi, ie &; = (mi - 1)— a;.

st po3riisimy po6oTr HeoOXiaHI HaBeAeH] HbkYe Tabm. 1, 2, 3, 4.

Tabn. 1 imroctpye BukoHaHHS 3a [6] omepauii momapHOro mopiBHAHHS uucen Nj=1183 =

(1,1,3,0,6) Ta Ny =752=(0, 2,2, 3,4) no monymsix 2, 3,5, 7, 11. OCkiIbKH B KiHIIEBOMY pe3yNIbTaTi
ZVZ =0< ]Vl =3,10 Ny =752< Ny =1183. [Ipu oMy pe3ynbTaT nocaraeThes 3a 1j =7 iTepariii.
Tabn. 2 imocTpye BUKOHaHHS 3a [6] omepauii momapHoro nopiBHsHHS uyucen N;=1183 =
(1,1,3,0,6) ta Ny=752=(0,2,2,3,4) no Tux xe Moxymsix 2,3,5,7, 11 3 BUKOPUCTaHHIM OIHO-
YacHOTO TPEJCTaBICHHS YHCEN B MPAMOMY 1 3BOpOTHOMY Konax. OCKIIBKH B KiHIIEBOMY pe3yJIbTaTi
N, =0<N; =5, 10 Ny =752<N; =1183. Tyt pe3ynbrar nocsraetbcs 3a Ty =5 itepauiii, To6TO

BUTpAIll y IBUAKOIIT 0 = % =14 pasu.
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Tabnuys 1
Yucia Moyi
2 [3]s5] 7 | 11| 1repauint
3aJIUIKu
N, =1183 111 3 0 6 -6
N, =752 fol2] 2] 3 | 4 -4
Uucna Monymi
203 5 7 11 | Ireparis 2
3aIMIIKK
N==1177 |1|1] 2 1 0 :11
N, =748 |ol|1]| 3 6 0 :11
Uucna Monyi
203 5[ 7 11 | Itepawmis 3
3aJIMIIKK
N=107 |1]|2] 2 2 | = -2
N,=68 Jolaf 3| 5 |= -5
Uucna Monymi
203 5 7 11 | Itepauis 4
3auIIKu
N=105 Jifo] 0| o |=— :7
]\72 =63 1lol 3 0 — 27
Yucna Moayi
2(3[ 5| 7 11 | Ireparis 5
3anumku
N=15 filof o | = |= 0
V=9 fifo]l 4| = | = 4
Hucna Moayni
203 5 7 11 | Irepais 6
3aIuIIKK
N=15 Jifo] o | — | = :5
N, = 12 o] = | = :5
Uucna Moayni
203 5 7 11 | Itepauis 7
3auIKu
]\71 =3 1ol = S — 0
N, =1 111l = = — -1
Yucna Moy
203 5| 7 11
Sanuiku
vV =3 1lo] = — —
N=0 Jolo| =] = [=
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Tabauys 2
Ypucna . Itepartis 1 Yucna Mo- Irepauiz
Moymi Ty 1
Is{71 11 2 3 151711
3anuiku = 3aMuIKu
N, =1183 Uslol 6 -6 N=1126 | o |1|1]6] 4 4
N, =752 2131 4 -4 N, =1557 1 ol2131 6 -6
Yucna Monyi
2 Is|17] 11 ?epauiﬂ
3anuIKu
N, =1122 o lolal2l o | :3*1D
N, =1551 1 ol1lal o :(3*11)
Yucna Moyi Irepanis 3 Yucna Moyi
2|3ls]|7] 1 l EBER
3anumKy 3anuKu
N=35(1]=-|o]o| = 0 N, =34 o |dalel = -6
N=2|ol=12]1| = -1 N, =47 o 1dals| = -5
Yucia Mopyni
213|5]|7]| 11 | Irepauis4
3anuKu
N=35111=1o0lo] = :7
N=2t|l=1:ilo| = :7
Yucna Moayi
21357 | 11 | Irepauias5
3anuiKu
N=s ool 2] 2 0
N=3 o5 2] - -3
Uucna Moy
213517 11
3anumKu
V=5 [1]=|o]=] =
No=0lol-o]=]| -

Tab6un. 3 imocTpye BUKOHAHHSA 3a [6] omepanii rpynoBoro NOpiBHSIHHS YHCEN, HANPUKIAJ, Y-

CCI1

Ny =1808=(0,2,3,2,4),

N>=1310=(0,2,0, 1, 1),

N3=658=(0, 1,3, 0,9),

Ny4=1315=(1,1,0,6,6) no Tux ke Momymsx 2,3,5,7,11. Ockinbku B KIHIIEBOMY pe3yJbTaTi

N3=0<N, =3, 10 N3y=min{N;, Ny, N3, Ny }. IIpu upomy pesynsrar gocsraerbes 3a T3 =7

iTeparii.
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Tabnuys 3
Yucna Monymi
2 | 5 | 7 11 Iteparist 1
Sanmnku
N, =1808 | 3 2 4 -4
N, =1310 | ¢ 0 | 1 -1
N, =658 | ¢ 3 0 9 -9
N, =1315 | 0 6 6 -6
Yucna Moyni
2 | 5 | 7 11 Iteparis 2
Sanmniku
N, =1804 | 4 5 0 11
N, =1309 | 4 0 0 ;11
N, =649 | 4 5 0 11
Yucna Moyni
2 | 5 7 11 Iteparis 3
Sanniku
N, =164 | 4 3 — -3
N, =119 | 4 4 0 — 0
N, =59 1 4 3 == -3
Uwucna Momymi
2 | 5 7 11 Iteparis 4
SanmKu
N, =119 | 4 4 0 — :7
N, =56 0 1 0 == 27
Yucna Moyni
2 | 5 7 11 Iteparis 5
3aJIMIIKu
1 =23 1 3 == = -3
N, =17 | 2 — — 2
N, =8 0 3 == == -3
Yucna Moyni
2 | 5 | 7 11 ITepauis 6
3aJIMKu
=20 0 0 == = :5
N, =15 1 0 = — :5
N, =5 1 0 == == :5
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3axinuenns mabauyi 3

Uwucna Momymi
2 3 5 7 11 ITepamis 7
3anumku
=4 Jo] 1 — — — -1
N=3 ] oo — — — 0
N, =1 1 1 == == == -1
Yucina Monyi
2 [ 3 | 5 | 7 | 11
3amumku
N . =3 1 0 — — .
, =3 1 0 == == ==
N=0 fof o = = =

Tabn. 4 imocTpye BHKOHAHHA 3a [6] omepamii TPyNmoBOTO TOPIBHSHHA THUX XK€ YHCEN
N;=1808=(0,2,3,2,4), N»,=1310=(0,2,0, 1, 1), N3=658=(0,1,3,0,9),
N4=1315=(1, 1,0, 6, 6) mo Tux >x¢ MOIyIIX 2, 3,5, 7, 11 3 BUKOPHCTaHHSIM OJJHOYACHOTO TIpecTa-

BJICHHS 4YMCEN B IIPSIMOMY 1 3BOPOTHOMY Kojax. OCKUIBKU B KiHIIEBOMY pe3yisTati N3 =0< N, =7,

T0 N3 = min{Nl, Ny,N3, N 4}. IIpu 1BOMy pe3ynbTaT jocsraeThes 3a I, =2 iteparii, TO6TO Bu-
. 7
rpami y msuakoaii € = 5 =3,5 pasu.

Otxe, pO3IIIAHYTO OTPUMAHHS MIHIMAJIBHOTO N,y Ta MAaKCUMAJIBHOTO N,y HHCET TPYIH.
BupimeHHs penity 3aB1aHb rpynoBOro MOPIBHSAHHS YUCEN 3iHCHIOEThCS HACTYITHUM YHHOM.

Hosxuna L, pguanasony A= [N max> V. min] ITpyNH  4YHCENl  BU3HAYAETHCH, SIK
LA =Nmax = Nmin -

BusHa4ueHHs OJI0KEHHS YMCeN IPYIH 110 BiJHOMIEHHIO JI0 AESKOT0 (hiKCOBAHOTO YMCIIA MOJIS-
ra€ B 0OJHOYaCHOMY TOPIiBHSIHHI KOXKHOT'O 3 YHCEN TPYIH 3 TaHUM YUCIIOM 1 OTPUMAaHHI pe3yiabTaTy B
3aJI€)KHOCTI Bij criBBigHOImEHHS N > N, b N<N b abo N=N b

Jnst BU3HAUCHHA YKCe, LIO JIeXaTh BCEPEAnHI AesKoro migauanasony 4, € A, 3aganoro ¢ik-

COBAHMMH I'DAHHYHNMH 3HAYCHHIMH N5 Ta N5 , BAKOHYETECS OJHOYACHE MOPIBHSAHHS KOXKHOTO 3

YyceNn TPYNH 3 TPAHUYHUMH 3HAUCHHSMH, a TaKOX MOPIBHSIHHS N, w5, 3 Nis, - Toni pimeHHsM 3a-

BJIaHHSI € BC1 YMCIIa TPyTH {Nl N 2 ,N7,...N k }, 10 33JI0BOJIEHSIOT YMOBI V. 15, >N/ >N 15, -

BusHauenHs 4ucia, HalOIMKYIOrO 10 3aJaHOTO YHUCIIa, BKIItoYae Bl itepaiii. Ha mepiiii Bu-
KOHYEThCS TIOMApHE MOPIBHSAHHS KOXKHOTO YMCIIA IPYIH 3 33JIaHAM YHCIIOM JJIsSi BU3HAYCHHSI O1IbIIIOTO

jo_ JU. joo J .o ..
Ninax —maX{NC,N } 1 MeHworo N/. =minN., N” [ B KOXHI} Napi i BU3HAYAIOTHCS 3HAYCHH

87 =Niax —NZ2. ., j=1,2,..,k. Ha apyruif itepanii BUKOHY€TbCS IPyIOBE NOPIBHSHHS YHCEN JUIS
—minfs!, 62,57, .. 6" }

J
OTpUMAHHA O ..
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Tabauys 4
Uucna Moy Uucna Moyi ITeparis 1
2|3|5|7|11 2|3|5|7|11
3aJuImKy 3anuIKu
N=1808 | o [2] 3 |2] 4 |—5 N=501 | o] 1 ]als -6
N,=13101 o 2] 0o J1] 1 N,=99 [ 1 Jofafs]o -9
N=658 10 11] 3 Jo]o il I I I -1
N=1315] 1 |1] o |6] 6 N=99410o]1|a]ofa 4
Yucna Moyi
2 [3]s|7]u
3amumkn

S L lolols)o

N,=99% 1 o Jolo]|3]o

N=16501 o I olo]ls5]o

Yucna Moyni ITeparist 2
| 3 | 5 | 7 | 11

3aaunKu

(]

=S Joflo s ]ol @

N=990 1 o | o]|lo|3]o] 3510

N,=1650| o | oo | 5] o] 3510

ITeparist
Uucna Monymi 3 Uucna Moy
2|3|5|7|11 2|3|5|7|11
SauIIKu < 3aUIIKy
V=10 o [ = [5]=]| V=3 | === -3
No=7 |y || = |o]|= 0 N, =6 0 |=]=]6]|= -6
V=3 | |=| = |[3]=]| Ne=10 | o |—|—|3]= 3
Yucna Moyni
2 | 3 | 5 | 7 | 11
3anumku
~1 =17 1 == = ]lo|=
V=T | 1| = | =1]0]|=
N ;=0 0] =]=1]0]=

Busnauenns urciia, HaiOIMKIOro OIIBIIOTO 0 3aJaHOr0 i HaiOIMKIOro MEHIIIOro 10 3aja-
HOT'O YyKcia 3A1MCHIOETHCS TakoX 3a ABi itepauii. [lepma iTepaunis ananoriyna nepurii irepaii morme-
penHboro anroput™My. Ha npyriii iTepariii BAKOHY€ETHCS TPYTIOBE TIOPIBHSHHS YMCeN, OUIBIINX 32 3a/1a-
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He, [ OTpUMAHHA 67 = min é, 562 s eens 56J s eens éé( }, 1 rpynoBe MOPIBHSHHS YKMCEN, MEHIIUX 32 3a-

6min
JlaHe, JJi1 OTPUMAaHHS 5/ = min{dg,[, 5131, ey 51\{, ey 51\]; }
Mmin
BucHoBku

PosrmstHyTi MeTomu po3B’si3aHHA 3a/1a4 MOMAPHOTO Ta TPYMOBOTO TOPIBHSHHS YHCEN, TPe-
CTaBJICHUX B CHCTEMI 3aJMIIKOBUX KiaciB. [loka3aHo, 1110 MpoaHalli30BaHI METOAU 3a0€3MEeUyHOTh
OTpPUMAaHHS KOMILICKCY Pe3yJbTaTiB MOPIBHAHHS yuced. Ha OCHOBI 3ampormoHOBaHUX MiAXOIB 10CH-
TAETHCS IMABUINCHHS MIBUIKOMII BUKOHAHHS omepariiii mopiBHsHHS. [IpencTaBiseTsess OMITEHUM 3a-
CTOCYBaTH 3alpOIOHOBAHI MiAXOAM B SKOCTI NMEPCIEKTUBHOIO HAMPSMKY JNOCHIKEHb 3a1ad MOpiB-
HSTHHS 9HCEJT B CUCTEMI 3aJIUIIIKOBUX KJIACiB.
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METHODS OF REALIZATION OF SOME COMPLEX OPERATIONS IN THE
SYSTEM OF RESIDUAL CLASSES
Polissky Yu.D.

Abstract

The operation of control systems always involves comparing the states of controlled objects
that are evaluated by the corresponding values of numbers. The computing structures through which
the above-mentioned operations of numerical comparison are performed are constantly required to
increase the speed. Application of the system of residual classes (SRC) allows to increase the
productivity of such systems. With significant advantages of the operations of comparing numbers in
the SRC there are some difficulties in their implementation in this system, which require further
research. The purpose of this study is the analytical review of the SRC for the implementation of
complex operations of pairwise and group comparison of numbers. When comparing numbers
pairwise, you need to find more or less of them. When grouping the numbers, the following tasks are
solved: the definition of the maximum and minimum numbers of a group, the definition of the length
of the range of the group of numbers, the determination of the position of the numbers of the group in
relation to a certain fixed number, the definition of numbers inside a certain subband, the definition of
the number closest to the given number, the definition the number closest to the given and the nearest



30 Maremarnune MozpentoBaHus Ne 1(40) 2019

smaller to the given number. Studies of the comparison of numbers in the SRC showed that all the
variety of solutions for pairwise comparison of numbers can be obtained on the basis of three
approaches. First, for each of the comparable numbers, positional characteristics are calculated, after
which a comparative comparison of these characteristics with the traditional methods of comparison is
performed. The second approach uses the definition of the membership of numbers and their
difference to the upper or lower half of the range of numbers. If the numbers belong to different halves
of the range, then the larger (smaller) is the number of the upper (lower) half. If the numbers belong to
one half, then, if their difference is greater than the upper half of the range, there is a decreasing
number. The third approach is based on the compilation of each of the numbers of the reduced
differences, resulting in the entire range of numbers is broken into a number of sub-bands, within each
of which the values of the residues are the same. Next, consider the third approach to solving the
problems of pairwise and group comparison of numbers based on the simultaneous representation of
numbers in the forward and reverse codes with the choice of active representation in each iteration.

References

[1] Akushsky 1.Ya., & Yuditsky D.I. (1968). Mashinaia arifmetika v ostatochnikh klassakh [Machine
arithmetic in the residual classes]. Moscow: Soviet Radio [in USSRian].

[2] Polissky Yu.D. (2007). Metodi sravneniia chisel v sisteme ostatochnikh klassov [Methods for
comparing numbers in the system of residual classes]. Naukovii visnyk NGU - Scientific Bulletin
NMU, 1, 63-66 [in Ukrainian].

[3] Isupov K.S. (2014). Ob odnom algoritme sravneniia chisel v sisteme ostatochnikh klassov [On one
algorithm for comparing numbers in the system of residual classes] Vestnik Astrakhan. Gos.
Tekhn.Universiteta/ Ser. Upravlenie, vichisl, tekh. Inform. — Bulletin Astrakhan. State Tech. Uni-
versity. Ser. Control, Computed tech. Inform., 3, 40-49 [in Russianian]].

[4] The Knut D. (2013) Iskusstvo programmirovaniia [The art of programming] Moscow: Dialectic-
Williams, [in USSRian].

[5] Polissky Yu.D. (2005). Sravnenie chisel v sisteme ostatochnikh klassov [Comparison of numbers
in the system of residual classes]. Trudi yubileinoi mezhdunarodnoi nauchno-technichtskoi konfe-
rencii «50 let moduliarnoi arifimenikiy - «50 years of modular arithmetic: works of the anniversary
Intern. scientific and technical. Conf.». pp. 274-290.Moscow: MIET [in Russianian]].

[6] Faktorovich M.G., & Polissky Yu.D. (1978). Ustroistvo dlia sravnenia chisel, virazhenikh v sis-
teme ostatochnikh klassov [A device for comparing numbers expressed in system of residual
classes]. Avtorskoe svidetelstvo SSSR Ne608155 M.Kn’ G 06 F 7/04] - Certificate of authorship
USSR Ne608155 M.Ki’ G 06 F 7/04]. [in USSRian)].

[7] Polissky Yu.D. (2008). Nekotorie voprosi vipolnenia slozhnikh operatsii v sisteme ostatochnikh
klassov [Some questions of performing complex operations in the system residual classes]. Elek-
tronnoe modelirovanie - Electronic Modeling, 30 (2), 115-120 . [in Ukrainian].

[8] Polissky Yu.D. (2014). Algoritm vipolnenia slozhnikh operatsii v sisteme ostatochnikh klassov
[Algorithm for performing complex operations in the system of residual classes using the represen-
tation of numbers in inverse codes| Elektronnoe modelirovanie — Electronic Modeling, 36.(4),
117-122. [in Ukrainian].



