Kuposckas JIMLL, M8, npochn rpynna AOJT1 “Buwknns”, 1-26 nrons 2024 r.

Cymma aByx kKBaapaToB

9 nrons

1. PewnTe B yenbix yncnax ypaeHerve x{ +xj + ... + x5 = 10000000000002024.
2. KakoBo Hanbosibliee KONMYECTBO NOAPSA UAYLWUX HATYpasibHbIX YUCEN, HN OLHO U3 KOTO-
PbIX HENb3si NPEACTaBNTL B Buge ab?, rae a n b B3aumHonpocTsl, b > 17

Onpepgenenue. [lyctb p — npocToe 4UCIO, X — HeHyneBoli ocTtaTok. MHoxecTBo
{x,2x,3x, ..., (p—1)x} 0bpasyet nosHyro cuctemy BbIHETOB, T.€. KAXKAbI OCTaTOK BCTpe-
yaetcs B Hell poBHO oguH pas. OcrtaTok Yy, Takoii 4to Xy = 1(mod p), Ha3biBaeTcs 06-

paTHbIM K X 1 0bo3HayaeTcs X .

3. MNyctb p — HeuéTHOE nNpocToe yncno. [ns HeHyneBoro octatka X paCCMOTPUM MHOXECTBO
M, = {x,—x, x|, —x"T}.

(@) [Lokaxute, 4To ntobble fBa TaKMX MHOXECTBA HE MepecekatoTcsi, 1Mbo CoBnajatoT.

(6) [dokakuTe, 4TO BCE MHOXECTBA, KPOME, ObITb MOXET, ABYX, COCTOSIT POBHO U3 YETbIPEX
3/1EMEHTOB.

(8) Caenaiite BbiBOA, 4TO ypasHeHue x* = —1(mod p) uMeeT pelleHre B TOM 1 TONLKO TOM
cnyyae, ecan p = 1(mod4).

4. (@) Myctb p—npoctoe yucno suga 4k + 3. JokaxnTe, 4TO ecnn cymma KBagpaTos
HaTypanbHeIX dncen a? + b? geautcs va p*™ ! 1o a u b genatcs Ha p™.

(6) [Hokaxute, 4To cyuiecTByeT GECKOHEYHO MHOTO HATypasibHbIX HUCEN, KOTOpbIE AAtOT
octaTok 1 no moaynto 4, HO He MpeACTaBUMbI B BULE CYMMbI ABYX KBaApaToB.

5. Hdokaxute, 4to npocTbix Yncen suga (a) 4k + 1; (6) 4k + 3 beckoHeyHo mMHoro.

6. JokaxuTe, 4yTo ecn a u b—HaTtypanshble 1 2¢ = 2°(mod 101), To a = b(mod 100).

Teopema(Kputepuii diinepa). YpasHerne x* = a(modp) umeeT pelierne B ToM U
Tonbko Tom cnydae, ecan aP~1/2 = 1(mod p).

7. (a) Myctb t —konnyecTBo HETHBIX Yncen, bonbwmnx p/2, Ho MeHblunx P. [LokaknuTe, 4To

2.4 p—T)=(=1t-1-2..... (A=),

2
(6) Monb3ysicb KpuTepuem Diinepa, yCTaHOBUTE, A1 KaKUX P UMEIOT PELUEHUsI YPaBHEHNS]
x? = —1,x* =2, x* = —2. Pesynbtathl 3anuwnTe B Tabauuy:
8k+1|8k+3|8k+5|8k+7
—1
2
—2

8. Hokaxxute, 4to npoctbix yucen Buga 8k + 3, 8k + 5 n 8k + 7 beckoHe4yHo MHOrO.
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