IHons I'annya

Jnst paboThl ¢ nH(pOpMaIHel pU KOJAMPOBAHUH U IEKOAMPOBAHUH JaHHBIX BCE apu(pMeTHUeCKre Onepaun
BBINOJIHAIOTCSA B oisAx ["anmya. IIpumensiercs Tak Ha3bIBaeMasi IOJIMHOMMAIbHAS apu(MeTHKa WITH
apu¢mernka noseit ["amya. Takum o0paszom, pe3yabTar 1r000i omepamnuy TakKe sIBISETCS SJIEMEHTOM
nanHoro noiisi. Konkpernoe nose I'astya cocTout n3 GUKCUPOBAHHOTO JUana3oHa yhces. XapakTepuCTUKOM
I10JI1 HA3bIBAIOT HEKOTOPOE IpocToe Ynucio p. [lopsiiok mos, T.€. KOJIUYECTBO €r0 JIEMEHTOB, SABJISETCS
HEKOTOpOM HaTypaJIbHOM CTENEHbI0 XapakTepucTuku pm, rae meN. Ilpu m=1 none Ha3bIBa€TCS NPOCTHIM.
B ciyuasix, korga m>1, anst o0pazoBaHus MOJISE HEOOXOIUM €I1e TOPOKAAIOLIHIA TOTMHOM CTEIICHH M,
TaKoe IoJjie Ha3bIBaeTcs pacmmpeHHbM. GF(p“m) — o6o3Hauenue moss ["amya.

Jist paGoThI C MUPPOBBIMH JaHHBIMU €CTECTBEHHO MCIIOIB30BaTh p=2 B KAYECTBE XapPAKTCPUCTUKHU OIS
[Tpu m=1 31eMeHTOM KOJIOBOM MMOCJIEAOBATEILHOCTH OYyAeT OUT, Mpu M=8 — 8§ OUT, TO €CTh OANT.
CobctBenHo, ko116l Puna-Conomona paboTtaromue ¢ 6aiiTaMu U SIBJISIFOTCS HanOoJiee paclipoCTPAHCHHBIMH.

[Tepen Tem Kak mepeXoIUTh K OMEpaIUsIM KOJAUPOBAHUS U JEKOAUPOBAHHMS pazdepeMcs ¢ apudMeTukon
nosiet ["anya na mpumepe GF(273). Jlannoe nosie coctouTt u3 vrces ot 0 10 7.

Onepanus cJI0KeHUs

Camoil mpocToit ABIsIeTCs ONepalus CI0KEHHsI, KOTOpas SIBJSETCS MPOCTHIM MOOUTOBBIM CIIOKEHHUE TI0
moxydio 2 (XOP).

[Ipumep: 5+3=110=6
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Onepauusi yMHOKEHHS

K coxanenuto, onepanus yMHOKEHHS ropa3io CloXKHee, 4TOObI €€ OCYIIeCTBUTh, HEOOXOAUMO
Ipeo0pa30BaTh YNCIIA B TOJTMHOMHUAIBHYIO (OpPMY.

[Mpumep: 5=101=1-x"2+0-x*1+1-x"0=x"2+1

Kak M0>XHO 3aMETUTH YHCIIO B TOJIMHOMUAJILHON (hOpMe MpecTaBseT cOO0H MHOTOUJIEH,
Kod(h(UIIMEHTaMH KOTOPOTO SBJISIOTCS 3HAYSHUSI Pa3psii0B B JBOMYHOM IPEICTABICHUH YUCIA.

[TepemHOXHM /1Ba YKciia B MOJIMHOMHAILHON (hopme:
5-7=(x"241)- (X" 24+x+1 ) =X 4+x 3+x 2+x 2+x+ ] =x4+x3+x+1=11011=27

Wtak, BO-NIepBBIX, CIEIYET 3aMETUTh, YTO J1aXe B MOJTMHOMHAIILHON (hOpME OCYIIECTBIISIETCS CIOKEHHE 10
MOAYJIO 2, mo3TomMy X 2+x"2=0. Bo-BTOpBIX, pe3yibTaT YMHOXEHNUA 27 HE BXOAUT B UCIOJIb3yEMOE I10JIE
GF(23) (ono xe coctouT u3 uncen oT 0 10 7, kak ObUIO cKa3aHo BbIlIe). YTOOBI OOPOTHCS € ITOM
po0eMoii, HE0OX0IMMO MCIIOJIB30BATh TOPOKAAFOIINI OJTUHOM. [TopoXknaromiuii MOJTUHOM SIBISETCS
HEMPUBOJIUMBIM, TO €CTh MPOCTHIM (110 AHAJIOTUU C MIPOCTHIMU YUCIIAMH JIeIUTCs 0e3 ocTaTka Ha 1 U Ha
camoro cebs1). B apudpmetrke noneit ['anya HenmpuBOAUMBIM MOJIMHOMOM SIBJISIETCS aHAJIOT MTPOCTHIX YHCET.
Hcnonb3yem i1t mpuMepa noposxaaronuii monuHoM f(x)=x"3+x+1.

Taxxxe npezanonaraeTcs, 4To X yAOBIETBOpsET ypaBHeHUIO f(x)=x"3+x+1=0

BepHemcs k mpumepy ¢ yMHOKEHHEM:



Jl0GaBMM HEKOTOPEIE CllaraeMule
HO TaK,YT0O0bI HHYEro He H3MEeHHI0Ch
E-7=x%4+x34+x+1= i =
(elje pas HATOMHIO,YTO MOJ CAOKEHHEM

MOHHUMAI0 C/I0KEHHe 110 MOV 2)
(*+x?+x)+(xF+x+D+x?+x=x-(FP+x+ 1D+ (xF*F+x+1)+x*+x=
Takkak x° +x+ 1 =0,To
= | mosy4eHHoe BhipakeHHe |=x*+x=110=6

MOMHO YTIPOCTHTE

Taxkoii xe PE3YIbTAT MOKHO IOJYYUTH KaK OCTAaTOK OT ACJICHUA IMOJIMHOMA, TOJTYUYCHHOI'O ITPHU YMHOKCHUU
Ha MOPOXKAAKOIIUH TIOJIUHOM:

x4+ xd+x+1 | x3+x+1
y*+xi4+x | x+1
N 4x2+1
x*+x+1
x4 4 x -  QOctator oT
JEICHHA
CoctaBuM TabJIUIly YMHOXKEHUS:
1]2(3[4]5]6(7
o 1 1 [1[2]34a5[6][7
24 |X 2 214|631 ]7]5
S E [x+l N HAHERARE
= = | x2 4 [4[3[7[6]2]5]1
§§xl+1 5 [5(1]4[2]7(3][6
3 2 6 |6|7[1]5]|3]2]2
=2 [x2x+1| 7 [7s5[2]1[6[4]3

Onepauus geaeHust

Omneparuto eieHus B MOJIMHOMUAIbHOM (hOpME MOHATH, BO3MOKHO, HO IOCTaTOYHO Tspkeno. [ToaTomy
ropaszio Jy4Iille OCYIIECTBISATh €ro Mo TabIUIle YMHOKEHHUSI.

[Tpumep:6+5=7

Bonwmmoe 3HavueHne nmeeT Tabauia cTeneHel aneMeHToB nojist ["amya. Bo3BeneHue B CTENEHb TakkKe
OCYIIIECTBISETCS B MOJIMHOMUATBHON (hopMe, aHATIOTUYHO YMHOKESHHIO.

[Mpumep:5/°2=[[(X"2+1)]"2=x 4+x " 2+X 2+ 1=x4+xX2+x+x2+x+1=x"(x"3+x+1)=x2+x+1=111=7

Takum 06pa30M, COCTaBUM Ta6n1/1uy CTEIICHEH:



CreneHH

0/1(2|3[4|5]6]|7
o g |l 1111|111 ]1]1
Z 2 |x 211|2(4|3]6|7]5]1
2 = | x+l 3(1(3|5]4|7]2]6]1
z £ [x 4l1l4|6|5[2(3]7]1
= T |xM+1 [S5|1|5|7]|6[3]|4|2]1
S Elxxx |6]1]6][2[7[4[5]3]1
= 2 Ix+x+1|7]1]7]3]2]5]6]4]1

Tabnuua creneneid o0nagaeT HUKIMYHOCTBIO: CEAbMasl CTENIEHb COOTBETCTBYET HYJIEBOM, 3HAUUT BOCbMast
COOTBETCTBYET IIEpBOM U T.1. IIpH xemaHnu MOXKHO 3TO IPOBEPUTH.

B nonsix INanya cyiiecTByeT MOHATHE MPUMHTHBHOIO WiCHA — SJIEMEHT I0JIs1, YbH CTETICHH COJICPIKATh BCE
HEHYJIEBbIC AJIeMEHTHI oIS, [I[pocMOTpeB TabuIly cTereHell BUAHO, YTO STOMY YCIOBHIO COOTBETCTBYIOT
BCe 3JIeMeHTHI (Hy kpoMme 1 ectecTBeHHO). OJTHAKO ATO BBIMOJIHACTCS HE BCET/Ia, VTS IPUMEpa MPUBEILY
tabymny creneneit ms GF(16).

Crenenn

0|12 |3 |4 (5|6 |7 |8 |9 |10|11|12 13|14 15
1|1 1 1 1 1 (1] 1 1 1 1 1 1 1 1 1 1
211 (2|4 |8 |3 |6|12|11|5 |10 7 |14]15(|13 ]| 9|1
3|1 |3 |5 (152 |6|10(13 |4 |12|7 |9 |8 |11|14] 1
4 |1 (4|3 (125 |7|15|9 |2 |8 |6 |11|10|14]|13]| 1
511 (521|104 |78 |14]|3 |15]6 |13]12]|9 |11]| 1
6|1 |6 ]| 7|16 7|1 6| 7|1 6|71 |6 |71
711 (7|61 ]|7]|6|1 71 6 T e (1|76 |1
S| 1 (8121015 |1 & |12|10|15] 1 | & |12|10]|15]| 1
o1 1 (9 |13|15|14|7|10| 5 |11|12]6 |3 |8 |4 ]|2]1
10| 1 10| 8 (1512 |1|10| 8 |[15]|12| 1 |10 8 [15|12]| 1
11| 1 |11 (9 (12|13 (6|15 | 3 (14| 8 [ 7 | 4|10} 2 |5 |1
121 |12 (15| 8 (10 (1|12 |15 8 |10 1 |12]|15| 8 |10 1
13| 1 |13 (141011 |6 8 | 2|9 |15 7 |5 |12|3 | 4|1
14| 1 |14 (11| 8 |9 | T|12| 4 (13|10 6 | 2 [15|5 | 3 1
15| 1 [ 151012 & |[1|15|10( 12| 8 1 | 15[10(112 | 8 | 1

Jli noJiel, KOTOpbIE MBI PACCMaTPUBAEM, TO €CTh C XapaKTEPUCTUKON 2, B KAUECTBE IPUMUTHUBHOTO YJIEHA
BCEr/la BEIOUPAIOT 2. YUUTHIBasl €r0 CBOMCTBO, 000 JIEMEHT MOJIsl MOYKHO BBIPA3UTh UY€PE3 CTETIEHb
MIPUMHUTHBHOIO WIEHA.

[Tpumep: 5=26, 7=25

BOCHOHBSOB&BHII/ICB 3TUM CBOf/iCTBOM, 158 y‘-II/ITBIBafl OUKIIMYHOCTD Ta6J'II/IHI)I CTeHeHeﬁ, nonp06yeM CHOBa
NEPCMHOKUTDH YUCIIA:

5-7=2°6-25=2/(6+5)=2"11=2/(11 mod 7)=2"4=6

PCBYJIBTaT COBIIAJI C TEM, YTO MbI BBIYUCIIWIINA PAHBIIIC.

A Tenepb BBITOJIHUM JIEJIEHUE:
6+5=2"4+2"6=2"(4-6)=2"(-2)=2"((-2)mod 7)=2"5=7
[Tonmy4yeHHBIN pe3yapTaT TOKE COOTBETCTBYET I€UCTBUTEIBHOCTH.



Hy 1 41 ITOJTHOTBI KapTI/IHBI HOCMOTpI/IM Ha BO3BCACHUEC B CTCIICHB.
5A2=([[2"6)]2=2(6-2)=2"12=2"(12 mod 7)=2"5=7

OnsaTh HEOKUAAHHO MOTYUMIICS TAKOM K€ pe3ysbTar.

Taxkoi moaxom K YMHOXCHHIO U ACJICHUIO IOpa3go Mpome, 4€M pCaJIbHbIC OIICpalluu C UCIIOJIBb30BAHUC
IIOJIMHOMOB, U IJIs1 HUX HET H€O6XOI[I/IMOCTI/I XPaHUTDb 60J'IBH_IYIO Ta6n1/1uy YMHOXCHUA, a 10CTATOYHO JIMIIb
CTPOKH CTEIICHEH MNPUMUTUBHOI'O YJICHA I1OJIA.



