Aarebpa. 1 xkypc. JIucrok 1.

3agadu >TOro JUCTKA MOXKHO CAABATH KaK MO MYHKTaM (B JIO0OM MOPSIKe), Tak ¥ [eInKoM. Ecian
Bu1 3aaBrgeTe, 4TO MOXKeTe pemuTh KaKyl0-TO 3a1a4y IeJUKOM, TO IpernoaBaTe b MOXKeT 3adecTh BaMm
BTy 3a1ady, MONPOCUB PACCKA3ATh BBIOOPOUYHO (IO CBOEMY YCMOTPEHHUI0) TOIBKO HEKOTOPHIE MYHKTHL.
3amadn »TOro0 JUCTKA MOXKHO TaKxkKe claBaTh OMoKaMu: BoI 3agBiageTe, 9TO yMeeTe peIlaTh 3a0a49u C
TAaKOU-TO MO TAKYIO-TO, W IIPENoJaBaTeNb MOXKET 3a9eCTh BaM Bce DTH 3a1a4vu, MOIPOCUB PACCKA3aTh
BBIOOPOYHO (IO CBOEMY YCMOTPEHUIO) TOIBKO HEKOTODBIE U3 HUX.

Ouenka 10 3a 5TOT JUCTOK TaK¥kKe MOKET ObITH MOXYUYeHA IPU CAade CIeAYIOUero Cuucka 3aaad (6es
obcyxkaenus ocrarbubix): 1.2, 1.4, 1.9, 1.13, 1.14, 1.16, 1.20, 1.22.

o 1.1. Aoxaxcume, wmo HOK(a,b)HOd(a,b) = |ab.

© 1.2. B amoii 3adaue neavb3s ucnoab3osamv meopemy 06 00HO3HAUHOCTU DASAOHCEHUA YEA020 YUCAG
Ha NPOCMbIE MHOHCUMEAU.

a) Jdoxaxrcume, umo ecau HOd(a,b) = 1, mo naumenvuwee namypasvroe wucio, npedcmasumoe 6 sude
ar + by x,y € Z, paswno 1.

6) Jokaxcume, umo ecau HOM(a,b) = 1, u be deaumca na a, mo ¢ deaumcs na a.

8) [Jokasxcume meopemy 06 00HOZHAUHOCTNU PABAOHCEHUA YEA0R0 UUCAL KA TPOCINBIE MHOICUIMEAL.

o 1.3. a) Aoxaxcume, umo ecau HO(a,b) = 1, mo ypasuenue ax + by = 1 umeem pewenue (To;Yo), Y
komopozo |xe| < |b/2].

6) Obobwume meopemy 0 CYWECMBOBAHUY PEWeERUs Ypasuenus ax + by = 1 na ypaswenue ¢ n > 2
HeU36 eCTHbLMU.

o 1.4. Chopmyaupytime u obocnytime aseopumm peuenus ypasrwenus ax + by = 1 npu nomowu yennuir
dpobei.

o 1.5. Jaiime onpedeaenus onepayuti CAOHCEHU[ U YMHONCERUA 68 Ly U JOKANCUME CACIYOUUE UT CEO0T-
cmea:

D o+ y+2)=@+y)+z 4 x(yz)=(2y)z

2) z+y=y+zw 5) zy=yz (1.1)
3) z4+0=04+z=2x 6) zl=1zr=ux '
7 x(y+z2) =y + 225

¢ 1.6. Buinuwume u paccmompume SHUMGMEADHO MAOAUYDL CAOHCEHUS U YMHOHCENUS 8 Ly, Oas N =

2, 3, 4, 5, 6, 7 u8. (9my 3adauy caedyem cdasamv moavko mem, y k020 He noayuatomcs 3adawy 1.7
u 1.10.)

o 1.7. a) IIyemv a € Z,, 2de a — yeaoe wucao om 0 do n — 1. Ykaxcume dopmyay das ocmamra,
nPOMUEONOA0NCHO20 K G (m.e. makozo T, wmo a+ T =0).

6) Haumenvwee wucao pas, KOMOpoe HY#CHO CAOHCUMb JaHHbIG ocmamok T € Z, ¢ co00td, umobbl
noayuums 0, nasvisaemcs e2o MOPAAKOM IO CJAOXKeHUIO. [Ipudymaiime Gopmyay 0as ebiuucaenus
nopadka no caoxcenuto ocmamka a € Zy. (Kpome anaxos apudmemuueckur deticmsut, mMoxcno eue
ucnoavzosamy Gynryuu HOK v HO/I.)

6) Ipu karur snauewusar n 6 L, scmpeuaromca deaumenu wyia? Kax ysnwamo, sseasemca au a € Ly
deaumedne Hyan?

¢ 1.8. ) HuIbIOTEHTHBIMHI HA3bI6AIOM 0CMAMEKY, KOMOPbLE NPU 6036€EIEHUL 68 HEKOMOPYIO CMENEHb
darom wyav. Ilpu xaxur snauenuar n 8 Z, 6CMPEUAOMCIs HUADTLOMERMHBLE IACMEHNbL?

6) Kax yanamop, asasemca au a € Ly, nusvnomewmubin? Kak nepeuucaums 6ce Huibnomewmmpie dae-
MEHMBL 8 daHHOM Ly ?

8) [okasxcume, wmo cymma HuAbNOMERMHBIL 0CMAMKOE CHOBA ABAACTNCA HUALTLOMEHIHbLM.

¢ 1.9. MpeMnoTeHTHBIME Ha3bisatom omauunbie om 0 u 1 ocmammsu, Komopvie npu 6036edenut 6
K6a0PaM He MERAIOMCA (M.C. ABAAOMCA PEUECHUAMY YPACHENUS T2 = T ).
a) Jokasxcume, wmo udemnomenmubie 0Cmamky 6¢e20a ABAAOMCA JCAUMEAAMY HYAS.



6) doxaxcume, umo ecau x € Ly, A6ALEMCA UOCMNOMENMHLIM, O 1 — T mooce.
6) Ilpu kaxuzr awavenuar n 6 L, ecmpeuatomcs udemnomenmubvie saemenmu? Kax nepeuucaums ece
udemnomenmubie saemenmovt 6 dannom Loy, ¢

¢ 1.10. a) Joxaxcume, wmo npu npocmom p 6 L, aoboe ypasuenue nepsot cmenenu ax + =0 npu
HEHYACBOM (L UMeeM eOUHCMBEHHOE PEULEHUE.

6) Iokaxcume, wmo ecau wucao n we npocmoe, mo ypasuenue ax + 3 = 0 npu nenyae6om o moxcem
KaK He UMemb pewenut, max u umMemsp Heckoavko pewenut. Kax no o = a, B = b u n yxazamv wucao
pewenuti 3Mmo20 YpasHeHus?

Yy =
o 1.11. a) Jokaxcume, wmo npu npocmom p ypasnenue t° = 1 umeem poero 08a peuwenus 6 L.

6) Jokasxrcume, wmo npu npocmom p # 2 PoBHO NOAOBUHA HEHYAEELIT OCMAMKOS 6 Ly, ABAACNCA K6a-
dpamamu.

o 1.12. Jowaxcume, wmo npu n = 2, k > 2, ypasuenue x> = 1 umeem poeno uemvipe pewienus 6 L.

o 1.13. Jokasxcume, wmo daa 106020 namypaibrozo N cyuecmeyem makoe n, 4mo ypasuerue 2 = 1
umeem 6 L, ne mewee N peurenud.

o 1.14. IIpu xaxuz npocmwiz p ocmamor —1 sasasemca xeadpamom 6 Ly, ?

o 1.15. a) Jokaxcume, wmo npu npocmom p aboe keadpammuoe ypasuerue ¢ Koadduyuenmamu u3 Z,
umeem 6 Z, ne boaee J6yr KopHed.

6) Bepna au meopema Buema das keadpammuvir ypaswenut ¢ kosPduyuenmamy 8 Ly, npu Henpocmom
n?

o 1.16. Ilpudymatime aseebpauveckoe ypasuenue suda x* + a1z~ + .. ap_17 + ap = 0 Haumenvuwied

603mo%cHoT cmenenu k ¢ kKosdduyuenmany u3 Ly, K0mopoe umeao 0t 6 L, pO6HO N PAAUUHBIE KOPHEL,
a) das n=101; 6) dasn = 111; 6) das n = 121.

o 1.17. a) Bepno au, umo ecau cymma K6adpamos 08Yr yeabis uwuced deaumcs wa 7, mo xaxrcdoe u3
amuz wucea deaumcsa wa 77

6) Bepho au, wmo ecau cymma K8a0pamos 08YL yeans wuced deaumcs ua 18, mo kaxcdoe uz amuz wucen
deaumeces na 137

6) Bepho au, umo ecau cymma Kyb08 mpexr yeabls wuces deaumces wa 7, mo romv 00HO U3 IMUL YUCER
deaumes na 77

o 1.18. Joxaxcume meopemy Buavcona: ecau p npocmoe, mo (p —1)! = —1 (mod p).

¢ 1.19. a) Briuucaume npoudsedenue 8Cer HEHYAEBbLT 0CMAMKOS 6 6 Ly NPU NPOCTOM D.
6)* Buiuucaume npoussedenue 6cer 06paAMUMbIT 0CMAMKOS 6 Ly,.

© 1.20. Dyuryueti Iisepa Ha3visaemcs
©(n) = KOAUUECTNBO HAMYPAALHBIT YUCEA, MEHDUWUL T U B3AUMHO NPOCMLIT C M.

a) Boruucaume p(n) das n =2,3,4,...,10. 6) Buiuucaume p(2™).
6) Bviuucaume @(p™), 2de p — npocmoe wucao.
e) dokaxcume, umo ecau wucaa k u m e3aumno npocmut, mo p(km) = p(k)p(m).

¢ 1.21. a) Jokaxrcume, umo ecau ocmamor 06pamum 6 Ly, Mo HEKOMOopas €20 cmenens daem eounuyy.
6) Haumenvuwas nosoncumesbiai cimenewsb, npu 6036edenut 8 Komopyw obpamumblli ocmamok daem
eOURUYY, HABBIBAETNCA €20 NOPAJKOM No ymuoxcenur. okaxcume, wmo ecau 00pamumblli 0Ccmamor 6
Hexkomopoti cmenenu daem eJuHUYY, MO 3Ma CMENEHb JeAUMCA HaA €20 NOPAJOK N0 YMHONCEHUI.

¢ 1.22. a) Joxaxrcume meopemy Buavcona: ecau p npocmoe, mo (p —1)! = —1 (mod p).
6) Jdowxancume Maayo meopemy Depma: npu npocmom p u (a,p) =1, a® ' =1 (mod p).
6) Jowancume meopemy Jiaepa: ecau (a,n) =1, mo a®™ =1 (mod n).

¢ 1.23. a) Hatidume ocmamor om deaenus 22010 4 32010 44 13,

6) doxaxcume, umo 2% + 319 Jequmes na 97.
o 2009
6) Hatidume ocmamor om deaenus 20072097 g 11.



