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MOAVJIIO ITPOCTOI'O YNCJIA

P.P. AIIATYJIOB, U.B. KOXKYXOB, B.A. JIEIIKO

IIpedcmasaeno I1.I1. IIETPOBBIM

Abstract: We prove that any finite unar can be isomorphically
embedded into a unar of the remainders of the division by a prime
p with unary operation f(x) = 2¢ mod p for suitable prime p and
natural number d.

Keywords: representation of unar.

1 Bseaenune

ITpeacrasnenusa anredpanvecKux CUCTEM CHUCTEMAMU CIEIUAJIBLHOTO BUIA
— paclpocTpaHéHHasd B MareMaruke npakTuka. OHa I03BOJIAET HPOACHUTH
CTpOEHUE ANTEOPANIECKON CHCTEMBI, YCTAHOBUTH HEKOTOPBIE €€ CBOMCTBA.
Apkum TpuMepoM SBIFETCS PEACTABICHUE TPYIIbI MOACTAHOBKAME WJIH
marpunamu. B padore [1] 66110 soKa3aHO CyIiecTBOBaHUE H30MOPMHOIO BJIO-
JKeHust JTIO0T0 KOHEYHOTO yHAPa B YHAP OCTATKOB OT JEJIEHUsT Ha, 1. C Ollepa-
nueit f(x) = xa u B ynap ¢ onepamueit f(x) = x%, rie n u a — noxxoxsIe
HATYPAJIBHBIE YUC/IA, & OLEPALMHA OCYHIECTBIISIIOTCS 110 MOJLYJII0 1 (mapameTp
d Tpu TOM MOXKET OBITH B3SIT JIIOOBIM HATYDATBHBIM YHCIOM, OJbIM 1).
B macrosmieit pabore MBI TOKA3bIBAEM, 9TO TPOU3BOJIBHBIN KOHEUHBIN YHAD
MOYKHO BJIOXKUTH B MYJIBTHILTHKATHBHYIO TPYTINY KOHEYHOTO TMPOCTOTO TIO-
ns (HopgaKa p), PACCMATPHBAEMYIO Kak yHAp ¢ omeparueii f(z) = z? mpu
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LOAXOAAIIMX d U P, HPUYIEM LPOCTOE YUCA0 P MOXKHO BblOpaTh O€CKOHEUHBIM
KOJIMYECTBOM CLI0CODOB.

Ynap (B Apyroii TepMUHOJIOTUN — MOHOYHapHAasl anrebpa) — 9To aarebpa
¢ OJTHOH yHApHOM omepartiueil, T.e. MHOXKecTBO U C 33JaHHBIM 0TOOPaKEHTEM
f U — U. YHap MOXHO pacCMaTpUBATh KaK MOJUTOH HaJl OECKOHETHOI
nuKmrIecKoit momyrpynmoit S = {¢, 2,43, ...} (em. [2, . 3.4]) mim Kak aB-
TomaT Mypa ¢ onHOOYKBEHHBIM BXOJHBIM ajdgasutoM. UHTepecytomue Hac
KOHEUYHBIE YHAPBI TaKyKe PACCMATPUBAIT KaK JUHAMUYECKUE CUCTEMbBI HJIH
(byHKIHOHAJIBHBIE TDAMBI.

st mpon3BOMBHOM MOJTYTPYIIEL S U 3/1eMeHTa ¢ € S MOYKHO PACCMOTPETH
yaap (S, *a), T.e. S ¢ ynapHoii oneparueii f(x) = xa mag x € S.

st HaTypaapHBIX 9ucesa n,a,d > 2 mycts Zn = {0,1,...,n — 1} — MHO-
KECTBO OCTATKOB OT JIEJIEHUS MebIX qucesa Ha n, a (Zp,*a) n (Zy,"d) —
d

yHapel ¢ omepanuavu f(z) = xa u f(z) = x% COOTBETCTBEHHO, IJie yMHO-
JKEHHe U BO3BeJeHHE B CTeleHb OCYIEeCTBISIOTC 10 Moaysio n. U mycrs Z7
~ MHOZKECTBO 3JIEMEHTOB U3 Zj, NIMEOIINX OOPATHBINA 3JIEMEHT II0 yMHOMXKe-
amro. Ouesngno, (Z%," d) ssngerca nogynapom yuapa (Zy,," d), a (Z, *a) —
nogynapoM yHuapa (Zp,*a) B caydae, Korjga a € ZF, T.e. KOIJIa a B3aHMHO
IpoCTO C 7M.

XopoIo W3BECTHO, UTO Zy SABISETCS KOJIBIIOM OTHOCUTEIHLHO OTeparnii
CJIOXKEHUSI U YMHOYKEeHU 110 MOJIYJIIO 1, & Z), — I'PYIIa OTHOCUTEIBHO yMHO-
JKeHU 110 MOy 0 n. OIHAKO, HA 3JeMEHTH MHOXKECTBA Zy, MOYKHO CMOTPETH
KaK Ha O6])I‘{H]:)Ie nejiblie 4YmcJja, 9TO MbI | 6y’ZLeM JeJaaTh B BOIIPOCaX, CBA-
3aHHBIX C JCJIMMOCTBHIO, Pa3JjIOKeHrneM Ha MHOXKWUTEJIN W T.J. EC.HI/I ann —
B3aMMHO [IPOCThIE HATYpPaJbHbIe Yucia, T0 ord, (a) o60o3HaYaeT HaNMeHbIIee
narypasbtoe k Takoe, uto a¥ =1 mod n (r.e. ord,(a) — nopsI0K daeMenHTa
a B rpynne Z)). VlHrepecHoe nprMeHeHHe MMET yHapbl Z, C oneparuneit
f(x) =2%4+1 mod n B Bompocax dakropusanun uncen (cm. [3]).

OcHOBHbIE CBeJIeHUsI U3 TEOPUN YHAPOB MOXKHO HalTh B [4], HeKOTOpBIE
onpejiesieHusd 1 0003HAUEHNST Mbl TIPUBEJEM B CIEAYIOMEM Pa3/Iee.

B pabore [1] 6611 npuBeseH Kparkuii 0630p pe3yJIbTaToB 10 HPecTaBie-
HUAM YHAPOB BbIY9€TaAMMN.

2 OcHoBHBIE OonpeaeeHNsT 1 000O3HAUYEHUS

Iycrs (U, f) — ynap. dua € U nonaraem fO(z) = z, fl(z) = f(z) u
N z) = f(f™(z)) npu n > 1. Yuap U MOXKHO CYUTATH OPUEHTHPOBAHHbLIM
rpadoM ¢ BepimHamMu — deMenTamu MHOkecTBa U n pébpamu (x, f(x)) mis
x € U. Yuap Ha3bIBaeTCs C8A3HbIM, €ciau ero rpad csazed. Ecau ynap U
SIBJISIETCST OOBEIMHEHNEM CBOUX TOTIAPHO He TTEPECEKAIONIXCs MoayHapos U
(i € I), To MBI Oymem roBopuTh, uTo U siBJIsieTcst Konpouseedenuem (B Ipyroit
TEPMIHOIOTHN — IpAMOil cymmoit) yaapos U;, n mucars U = [[;.; U;. fcno,
9TO JIIOOOH YHAp SIBASICHTCST KOTIPOU3BEJIEHUEM CBOUX KOMNOHEHM, CEAZHO-
cma.
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Hukn uz k snementos bygem 0b603uadarh Cl. DJIEMEHT & HA3BIBAETCH [IAK-
amgeckuM, ecin fF(x) = x upu mekoropom k > 1 (WM, 9TO 9KEBUBAICHTHO,
9JIEMEHT, JIeXKAINi B KaKOM-HUOYIh 1ukje). Yepes (r) obo3HaUaeM mofy-
Hap, TOPOXKIEHHBIH seMeHTOM X, T.e. (z) = {f"(x)|n > 0}. Ilycte x € U
TAKOB, uTO (r) — KOHeYHOe MHO:KecTBO. Torma waiiayrcs takwe h > 0 u
t >0, uro fi*t(z) = f(x). Ecm h u t — HauMeHbIIHE YUC/TA C STUM CBOIi-
CTBOM, TO OHU HA3BIBAIOTCSI COOTBETCTBEHHO 24ybunot h(x) u nepuodom p(x)
sseMenTa x. ZCHO, YTO B KOHEYHOM yHApe KayKIBIil 3JIeMEHT MMeeT TayOu-
uy u nepuoia. Cmenens degx smeMenTa & yHapa — 9TO MOIIHOCTDL MOJHOIO
npoobpaza: degr = |f~!(x)|. Dmement cremermn () HA30BEM MUHEMATHHDLIM.
MUHUMAIBHBIX 3JIEMEHTOB MOXKET U He OBbITh.

st xoreunoro yuapa U momaraem h(U) = max{h(z)lx € U}, r(U) =
max {deg z|x € U}.

XO0poIIo H3BECTHO, 9TO OMHAPHOE OTHOIIEHUE, 3aJaHHOe 110 MPABUIY X ~
y < 3ds,t f5(x) = f(y), asnagerca xKourpysuuueii ynapa U. OdeBujiHo,
KJIACChI 9KBUBAJIEHTHOCTH STON KOHIPYSHIIUH SIBJIAIOTCS KOMIIOHEHTAMU CBA3-
soctu yaapa U. Takzke siCHO, 9T0 KazK/ast KOMIOHEHTa CBA3HOCTH KOHEYHOI'O
yHapa COJIePKUT POBHO OJUH ITUKJL.

J1si HATYpaJBHOrO YUC/Ia N PACCMOTPUM MHOXKeCTBO Zy = {0,1,...,n —
1} Bcex ocTaTKoOB OT jesienust Ha n. MHOXKeCTBO Z;, ¢ oneparyeii yMHOKEHNsT
0 MOJYJII0 N SABISIETCSI KOHETHOW KOMMYTATHUBHON TOJYTPYINOit, 0603HaA-
auM eé (Zy, *). Ecam 3aduxcnposars kakoe-mub0 a € Zy, T0 0TOOpaXKeHnne
Loy = Lip, x +— T - a, OyeT aBIaThca yHapHOU omeparmeii. CooTBETCTBYO-
it yrap obosnadunm Tax: (Zy,*a). JIpyroit yHap BOZHUKAET HAa MHOXKECTBe
Z,, OTHOCHTE/IBHO ONEPAIIN BOBEACHUS B CTEICHb: Zy — Ly, T —> 2. O60-
3HAYMM TOT YHApP CeayiomumM obpazom: (Zy, \d).

B macrogmeit pabore gepe3 Z; Mbl OyieMm 0003HAYATH MYJIBTAIINKATHB-
HYIO TPYINY KOJBIIA BBIYETOB Zy. OHa COCTOUT B TOYHOCTH W3 HJIEMEHTOB
KOBITA, Zy,, AMEIOTUX OOPATHBIN 3JIEMEHT 0 YMHOXKEHWIO, WJIM, 9TO JKBU-
BAJIEHTHO, B3aMMHO NIPOCTHIX ¢ n. Beromy B pabore (a,b) Gymer obosrauars
Hauboavwull 06wt deaumens wucesn a u b, a [a,b] — Haumenvuee obuee

kpamnoe srux e qucen. lanee, a:b n c|d obo3nauaroT coorseTrcreeHHO "a
neaured wa b" u "¢ genur d".

3 VrTBepxKaeHUe 0 BhIOOpE YHCJIA C 33JaHHBIMHU MMOPAAKAMU

B sToMm pazjesnie Mbl J0OKaXKeM HaJUIUE YUCTA, UMEOIEro 3ajaHHble T0-
PSIKY [10 MOJIYJISIM TIOJXOMANINX IPOCTBIX YHCE.

[Ipuseném HEKOTOpBIE AJrebpanvdecKue OIpejeseHns, HyKHbIE HAM JIJIs
nagbHeitero. MHOro4IeH Ha3bIBAETCH YHUMAPHbLM, €CJIU €0 CTApIInii KO-
sdpdurment pasen 1./a npocroro duciia p u J0O0r0 HATYPAIbHOIO YUCJIA
G TIOJTOZKAM

vp(a) = max{t : p'|a}.
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st HATYPAIbHOrO Yucsa N kpy2060t muozousen Dy, (x) oupesensiercs cie-
Jyronum obpasom (cm. [5, §13]):

e@)= [ (@-0),

(i,n)=1,0<i<n

rae 6 — nepsoobpasnbliit Kopenb n-it crenenu u3 1. Ussectno, uro @, (z) —
YHUTAPHBIA MHOTOYIEH C IEAbIMEU KOIMDPUIMEHTAMY CO CBOOOIHBIM UIEHOM,
paBubiM 1 wimmm —1. Umeer mecTo cieayromiee pa3iokenne MaEOro4ieHa " — 1
HAa HEMPUBOIUMbIE MHOXKUTE TN HAJ moJeM Q:

"—1=]]®a)
dln

Jlemma 1. Ecau p — npocmoti deaumens wucaa a™ — 1, mo ord,(a) | m.

oxasameavemso. Tak kak a™ — 1:p, To a™ = 1 B rpynne Z,. Cnenosa-
tebHo, ordy(a)|m. O

Jlemma 2. Ecau d|m u p — npocmoti deaumenrv “ucaa a™d — 1, npuném
p fd, mo vp(a™ — 1) = vp(a™? —1).

Hoxazameavcmeo. Ilycts | = Vp(am/d — 1). Ilo ycmoBuio [ > 1. Umeem:

a™d -1 =yple, e p 1 ¢. Hanee moygaem:

d
am —1=(1+pe)—1=dple+ chpljcj.
=2

[, B TO BpeMs Kak Vp(Cépljcj) > 1lj > 1 upu

Tax kak p 1 d,c, 10 vp(dplc) =
= . O

J > 2, nosromy vp(a™ — )

Caeacrsue 1. Ecau d|m,npocmoe wucao p|a™® —1 up t d, mo (a™ —
1)/(a™% = 1) ne deaumca wa p.

Jlemma 3. Ecau p — npocmoe wucao, a > 2, p| ®p(a) up { n, mo ord,(a) =
n.

Joxazamenvcmeso. Ilpeamnonoxnm, 410 310 He Tak, T.e. ordy(a) # n. Ilo
aemme 1 ordy(a) = n/d, tae d|n nw d > 1. Tak xak p { n, 10 p { d. Ilo
cnepcrmio u3 gemmbl 2 (a™ — 1)/(a™4 — 1) me memmrcs ma p. Mmeen:

"—1=]]2a) =Tu(a)- (@ -1)- J] ®ula

tln t|n,thh/d

Otcroma Bugro, uto (a” — 1) /(™% — 1) p. MBI TOIyYHIN TIPOTHBOpEUHE, A
3Ha4ut, ord,(a) = n. O

Jlemma 4. Ecau (n, k) =1, mo @y (x) | r(z™).
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Hoxaszameavemso. Ilycrs 6 — meppoobpasabiii Koperb k-it crenenu uz 1. To-
ia Op(z) = [[{x — 6710 < i < k, (i,k) = 1}. Tak xak ®x(z) He nme-
eT KPaTHBIX KOPHEH, TO JOCTATOYHO J0Ka3aTh, YTO BCE KOPHU MHOTOWICHA
O (z) sBrstrorest kKopHaMu MHOrOWIeHa Dt (2"). Bo3pMéM Mpon3BoIbHEL KO-
penn muorounena @y (). On uveer sun 0, te (i, k) = 1. Tak xak (n, k) = 1,
10 0™ = @) Ip; mekoTOpoM j TaxoM, uro (j,k) = 1 u 0 < j < k. Ciemonpa-
TenmbHo, 0 — Kopenb MHorouena @ (z"). O

CaencrBue 2. /lasa a0bozo yeaozo wucaa a npu (n, k) = 1 umeem mecmo
coommnowenue P (a)| Pr(a™).

Aokazamenavcmeo. deiicteurensho, Tak Kak Py (x) u $y(x™) — yaurapube
muOTOWIeHE U Py () | P (2™), To Pf(2™) = Pp(x) - f(x), rae f(z) — mHOTO-

qren ¢ meabiMu Kosdbdurmentamu. [losromy P (a™): Pp(a). O
JIemma 5. Yucaa a u @, (a) 63aummno npocmot.

Jlokazamenavemeo. Muorounen @, (x) aBisieTcss MHOTOUIEHOM C IIEJTBIMU KO-
spburmerTamMu co crapimMm koddduimenTom 1 1 co cBOOOIHBIM UJIEHOM
+1, mostomy ®,(a) = a™ + a1a™ '+ ..+, a1, Tae g, ..., Qo1 —
nesble qnciaa. CraenoBarensro, (P,(a),a) = 1. O

Jlemma 6. Ecau n,a > 2 — namypaavnue wucaa, mo ®,(a) > 2.

Aoxazameavemeo. Uneent: @, (a) = [[{a - 0110 < i < mn, (i,n) = 1}. Tax
kax |a — 0’| > 1 mpm (i,n) = 1, 10 |P,(a)| > 1. Ho ®,(a) - varypassHOe
aucyo. Crenosarensro, $,(a) > 2. O

O6o3Haunm vepes rad(a) nponsBejieHne BCEX MPOCTHIX JeJuTeel dnucia
a.

ITpeanoxkenue 1. Iycmo ky, ..., ks > 2 — namypasvHvie YUCAG, He00A3a-
MeabHO padsuvhvie. To2da CYwWecmeyom PassuuHBE NPOCTBIE YWUCAL P1, - - - , Ds
u wucao b maxue, umo ordy,b =k; npui=1,...,s.

Joxasameavcmeo. Tlepemymepyem wucaa ki, . . ., ks Tak, 9T00bBI IEPBHIE HECKO/Tb-
KO wucen ki,...,k; ObLIN PA3IMIHBI, & KAXKI0€ U3 OCTAJILHBIX COBIAIAI0 C
opauM U3 ki, ..., k. ycrs k; (1 < i < t) Bxomut B HA6OD k1, ..., ks pPOBHO [;
pas. Tomoxum | = max(ly,...,l;). Bosbmém uucmo u rakoe, aro 2% > [. a-
Jlee, BO3bMEM KaKue-nb0 Pa3IMaHBIE TPOCTHIE YUCHA ¢1, - - - , quXrad(kl k).
TMonoxum m =qy...qu, a =m-rad(ky ... k) m b= a™.

IIycte D — mmOXKECTBO BCEX geuTeneit d dmciaa m Takux, 910 d > 1.
Ouesugno, |D| = 2" — 1, u no panee obycnosiennomy 2% > . Ina i < t n
d € D paccmorpum Py, q(a). o memme 6 @y q(a) > 2. Ilycrs p; g — Kakoii-
6o mpoctoit gemmrens wncaa Py, q(a):

pl’,d|q)kid(a’> (Z: 17"'7ta de D)

Tax kak |D| > ; mpu Bcex i € {1,...,t}, To HaM TOCTATOTHO OYIET TOKA3ATH,
9TO YUCJIA P; 4 PA3IUIHBL 1 ordy, ,b = k; mpu Beex 1, d.
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[pumetsist HeCKO,bKO pa3 Teopemy 13.5 u3 [5], nosyuum, uro @y 4(x) | &, (24),
a Tak kak m/d u k; Bzammuo mpocThI, T0 1o siemme 4 Dy (v9) | By, (™). Ta-
kuM 06pazom, Py, q(z)| Py, (2™). Tak Kak Bce 9TM MHOrOY/ICHBI yHUTAPHBIE,
TO

Pid| Pra(a) | Pr, (a?) | @, (a™) = Oy, (b).

Jlokaxkem, 9TO pi,d/./ k;d. TIpeamomnozxum, 910 p; ¢ | kid. Tak xkak p; g — mpo-
croe, To b0 p; 4 | ki, 1160 p; q|d. Pasbepém sTu ciaydam B OTAEIBHOCTH.

1-4 caywat: p; q|ki. Torga p; qla. Ho coornotmennst p; 4| a u p;q| Pra(a)
OPOTMBOPEYAT JIPYT APYTY, TAK Kak 1o jgemme b uncia a u Py, (a) B3aumuo
LIPOCTHI.

2-G caywat: p;q|d. Tak kak d — npoussejeHne Kakux-ambo n3 dmuCes
Q1 - qu, TO P g = qj Tpu HEKoTOpoM j. CrenoBaTenbHo, p; 4| a. MbI cHOBa
HOJIydaeM, uTo D; 4| a U p; 4| Pr,q(a), T.e. mpoTuBOpedne ¢ jeMMoii 5.

Taxkum o6paszoM, pi7kaid. Tak kak p; g | Pr,a(a) u pi,kaid, TO TI0 JIeMMe 3
ordy, ,a = k;d. Orcrosa sicHo, 9TO BCe p; 4 PA3JIUIHbI.

Ocrasocw fokazars, uro ordy, ;b = k;. JleficrBure/ibHo, Mbl paHee Jl0Ka-
3a/m, 910 P; 4| Pr, (b). Tak kak p; g — mpocrsie n pi7d/|/k:i, TO 1O JemMme 3
ordpi’db =k;. O

4 BioxkeHune KOHEYHOTO yHapa B yHap (Z),"d)

Tenepb MBI TOTOBHI JIOKa3aTh OCHOBHOHN PE3YILTAT.

Teopema 1. Jlas k6010020 KOHEUHO20 YHAPG CYULELCMBYEM MOYHOE €20 NPeo-
CMABAEHUE 6 (Z;;, ) npu nodzodswuz namypasvrom d u NpocmMom p.

Joxazamesvcmeo. Tlycts koneunsrit yauap U xapakTepu3yercs CaeayomuMu
mapaMeTpaMu:

r(U) = r — MakcuMyM CTereHel 3JIeMeHTOB;

h(U) = h — makcuMabHast TIyOuHA 9JI€MEHTOB;

[ — KOJIMIeCTBO TTEeTENh;

Cl,...,Ct — JUIMHBI IIMKJIOB KOMIIOHEHT CBA3HOCTH, HE COJIEPZKAIIUX [eTelb.
ITycrs natypamsbabie uncaa d, ny, . . . , Ny TAKOBBIL, 910 d > 1, d—1 > [ u g
Beex i € {1,...,t} ord,,d = ¢;. CymecrBoBanne Takux 9uces1 CJAe/yer u3 J10-

KazaTeabCTBa mpetokennsa 1. Paccmorpnm apudMeTnaecKyio mporpeccuio
1+i-d"[d—1,n1,...n4) (i = 1,2,...). TTo Teopeme Tupuxie (cu., Hanpumep,
[6, rasa V, §3, Teopema 3|) B 910i iporpeccuu 6ECKOHEYHO MHOTO IPOCTHIX
qucen. BossMméMm s1r060€ U3 HUX W 0DOBHAUNM €0 depes3 p.

Hokaxewm, aro U n3oMopdHO BKIAJILIBAETCA B yHAP (Z;,/\d). B camowm
nene, (Zy,+) = (Zp-1,+). llostomy mocraTodno obocHOBaTH HaTmIRe TPEOy-
eMBIX XapaKTePUCTUK y yHapa (Zp_1, *d).

Cormnacuo emme 1 u3 paborst [1] Bce anementst (Zy,_1, *d), He sBJISIONIHE-
¢l MUHMMAJIBLHBIME, IMEIOT CTENEHDb d, KOTOpas [0 MOCTPOCHHUIO HE MEHDIIIE 7.
ITo nemme 3 u3 Toit 2xe paboTsl [1| MUHEMAIBHDIE 91eMenThl yHApa (Zy—_1, *d)

uMeroT rybuHy, He MEHBIYIO h.
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Hnst kazxgoro n; (1 <4 <t) B rpyuue (Z,_1,*) CyLUecrByer IMOArPyNIa,
B KOTOPOH MYJIBTUILIMKATUBHBIN MOPSOK djemMenTa d paBeH ¢;. llosromy
no semMe 4 w3 paboTsl [1| cooTBeTCTBYyIOMAs KOMIOHEHTa YHAPA (Zp—_1, *d)
MMeeT, 10 KpafiHeil Mepe, OJIMH IHKJ JUIMHBL ¢;. Tpebyemoe wuCIO meTETH
obecrreueno tem, uto d — 1| p — 1, oTKyma ciemyer, 9ro B Z,, nmeerca d — 1

9JeMEHTOB , i KOTOPhIX ¢ = . O

Sameuanne 1. 3nauumesvuvili nPoussos 6 6ubope NPOCMbIL wuces 6 JoKa-
sameavemee npedsosicerun 1, a maxoce GECKOREWHOCMb MHONCECTNEA, NPO-
CIBLT WUCEA 6 GPUPMEMUYECKOT NPOZDECCUU ¢ B3AUMHO NPOCTIBMU NEPEBILM
YACHOM U PAZHOCTIBIO NOKASHIEAIOM, 4O CYULECTEYEM BECKOHENHO MHOZ0
nap wucen d u p, OA% KOMOPHIL OaHHIG KOHEWHbIT YHAD USOMOPPHO 6KAGbI-
saemca 6 (Zy,"d).

3ameuanue 2. Ommemum, WMo 4UCAGL N; He 00A3aHbL Obimb MU NPOCTIbI-
MU (kax 6 npedaoocenuu 1), wu davce e3aummno npocmouimu. Ha npaxmuke
MO NO3BOAAEM CYULECMBEHHO YMEHLWUMD nodrodawue d u p. Hackoavko
PAOUKAABHO SMO YMEHDUEHUE, NOKASBIBAEM, NPUBEIEHHVIT HUCE NPUMED.

ITpumep 1. ITycmv mpebyemca 6i00cums 6 (Z;,/\d) YHAD, TAPAKMEPUIY-
0WUGCA CACOYIOUWUMU NAPAMEMPaAmY (6 0603HauenusT meopemv, 1): r =4,
h=21=3, ¢ =05, cg =6, cg =38, cgu =10. Henocpedcmeennas npo-
8EPKA NOKA3VLBAEM, YMO 6 Kauecmee d MOHCHO 83AMb wucao 5. llockoavky
ordi1(5) = 5, ordg(5) = 6, ordsa(5) = 8, ordss(5) = 10, wmoorcno noao-
ocumov ny = 11, no = 9, ng = 32, ng = 33. Yorce npu ¢ = 1 yucao
1+i-5%2[5—1,11,9,32,33] = 79201 A6aemca npocmoim, U €20 MOJICHO 63AMD
6 Kawecmee p. Pasymeemcs, 6 noayuaemom ynape sosnurarom u "suwnue”
Komnorerwmot. B dannom cayuae x T mpebyemvim Komnonenmam 0obasamcsa
ewe 119. Tounee, 6 coomseemcmeyowem Yynape eaybuna MUHUMAADHHLE IAE-
MEHMO8 PABHA 2, CMENEHY OCTNAALHBIL IAEMERTNOE PAGHBL 5, & KOMNOHEHITIbL
ceasnocmu rapaxmepusyromea cnuckom (1,4), (2,10), (4,6), (5,8), (6,8),
(8,6), (10,20), (12,4), (20,12), (24,4), (30,16), (40,12), (60,8), (120,8).
3decv nepsvie Mucaa 6 KaHcool nape 03HAUAIOM OAURY YUKAG, 4 8MOPbIE —
KOAUMECTNBO KOMNOHEHM, UMENUUL YUKA IMOT OAUHDL.

Taxum obpazom, Ham yiajnock oboiTuck uuciaamu d = 5 u p = 79201,
B TO BpeMs Kak MHUHMMaJIbHOE d, OmpejesseMoe IpeJoKeHrneM 1, paBHO
2042040177 (5 necariramoit sammen storo umcia 6osee 100 000 3HakoB), 1
OPOCTOE YHUCJIO0 P TaKzKe 3aIpeiesibHO OOJIBITIoe.

ABTOpBI HJTATOTAPST PENEH3eHTa 38 PAJT TIEHHBIX 3aMEUAHUT.
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