3ajlaHne I MOJNOTOBKU K CeMUHAPY 3

Teopus uncen

1 Yrto cTouT BCIIOMHUTH

He cmoTps Ha TO, 9TO BBl M3y4Ya/u TEOPUIO YHCET B paMKaxX Kypca aJl-
reOphI, CKOpee BCero BaM CTOUT OCBEXKUTH 9TH 3HaHuUsi. /[y 9Toro BroJHe
nojoitier Kopmen. B aTom pa3zjielie g Hamuiny Ha 9TO CTOUT OOPATUTH OCO-
0oe BHHUMAaHMe, HO 3TO He O3HAaYaeT, 9TO OCTAJbHON MaTepuaJ 10 TeOPUH
qnces1 u3 Kopmena unrars He Haj0. B cieyromuii pa3 s gaM KOHTPOJIbHYIO
Ha TIOHMMAHUE OIpe/Ie/IeHIi 1 3HaHKe (POPMYJIMPOBOK U3 TEOPUH YUCE], HA
KOTOPOI HeJIb3s OYJeT M0JIb30BaThCs JIMTEPATYPOIi.

e AymuTUBHAS I'PyUIa Z, U MyJbTUIVIMKATUBHA rpynna 2
o Dymkiusa Ditrepa ¢(n) (TUCIO0 B3ANMHOIPOCTBIX THCET C 1).

e Qopmysta Ditaepa
a®™ =1 modn

e IlepBoo6GpasHblil KOpeHb (reHepaTop).

e JluckperHblii Jorapudm.

e Asnropurm EBkiimia, 06006miénnsbIil anroputm EBkianja.
e PazpemmmocTh ypaBHEHUI BUa

ar=b mod n;
> =a mod p, p € PRIMES;

22=1 mod n.

e Teopema Jlarpamnxka
e Teopembr Ditstepa u Pepma

e Kuraiickast Teopema 00 ocTarkax.



A jytnruBHOI Tpy IOt Z,, HAa3BIBaETCs rpyIia ¢ sementamu {0, 1,. .., n—
1} ¢ omeparueii ciroykennst o MoJyJIio n. Boobiie roBopsi, MOKHO CIUTATD,
YTO 9J€MEHTHI Z, €CTb KJIACChl 9KBUBAJEHTHOCTH Buja |al, = {a + kn|k €
7}.

MynpTUIIMKATABHON TPYIION Z;) Ha3blBaeTcdA I'DYIIIa dJIeMeHTaMU KO-
TOPOIi ABJIAIOTCH YHUC/a, B3auMHOIpocThie ¢ n. Ouepalus onpejeaeHa Kak

YMHOXKEHHE 110 MOJLY/I0 1. MOIITHOCTD I'PYIIIbI BhIpakKaeTcs depe3 hopMyIy
Ditnepa: |Z:| = ¢(n).

1
o(n) =n]J(1- 5)

rJie p — MPOCThIE YKUC/IA, & OTHOIIEHHE | 0003HAYAET OTHOIIEHNE «OBbITH JIeIH-
TeJIeM>.

[TepBOOOpa3HBIM KOPHEM HJIX T€HEPATOPOM I'DYIIIBI 7 HA3bIBAETCS TAKON
€€ 3JIeMEeHT ¢, UTO JII000iI IPYTOoil 37IeMeHT a € Z; sABJseTCs CTereHbio g. Huc-
JIO T HA3bIBAETCH WHJIEKCOM YHCJIa @ [0 OCHOBAaHWIO ¢. Perenue ypasnenuns
g® = a Ha3BIBAETCS JUCKPETHBIM JIOrapudMOM 3JIeMEHTa @ [0 OCHOBAHUIO (.

AuropurMm EBK/MIa 103BOJIIET BBIYUCIUTH HAMOOJIBIMUI OOIINIA J1e/IH-
renb ged(a,b) aucen a u b. Ilycrs ged(a,b) = d. Torma waiigyrest Takume
Hesble Yucaa © u Yy, 9to d = ax + by. VIx mo3BoJIgeT BRIYIINTD OOOOIIEHHBII
asroput™ EBkuia. Takke ¢ ero moMoIbio MOXKHO PeliaTh YpaBHEHUS BU-
ga ar = b mod n (a 3HAYUT W MCKATH OOpaTHBIE JIEMEHTHI B aJ[IUTHBHOMN

rpyrie!).
2 3aza4du A9 DOATOTOBKU

Bamaua 1. Haitnure Bce perrenns cpasnenns 2 = 1 mod 200.

Bamaua 2. Jlokaxkure, 9To cpasaenne x> = 1 mod p, p € PRIMES, p > 2
BCETJIa UMeET TOJIBKO JBa permrenus. Kakne?

VYkazaHue: BocioJib3yiiTech Kuraiickoit Teopemoit 06 ocTaTKax.

Bagada 3. Ckonbko pemmenuit umeer cpasuenue 2 = 1 mod n? (Orser
3aBHUCHUT OT N.)

Bamaua 4. [JokaxkuTe, 9To BCe perienus cpasHenus x> = 1 mod n obpasy-
10T noArpyumy 7y .



