XXVIII Kuposckas NAMIILI, 3—-28 uroasn 2012 200a e 10 xaacc (npodu) e 5 uronsn

Teopema Ippaéwa-l nu3dypra-3usa.
1. a) AOK&)KI/ITG, 9TO CPEAX M IIEABIX YUCEA HaﬁAeTCH HECKOADBKO, CYMMa KOTOPBIX ACAUTCS Ha M.
6) AOKa>KuTe, 9TO CYLIECTBYIOT TaKWe 2N — 2 IIEABIX YUCAQ, YTO CPEAM HUX He HAWAETCS POBHO M
qucen, CyMMa KOTOPBIX ACAHUTCA Ha T.

Teopema (Ipaéw, Musdypr, 3us, 1961). Cpeau Ar06BIX 2N — 1 I[EAOr0 YKMCAA HAKAETCS POBHO T YKCEA,
CyMMa KOTOPBIX AEAUTCS Ha M.

2. NokaxkuTe, 9TO TeopeMa IOI'3 BepHa AASTI M = a ¥ AAS N = b, TO OHA BepHA ¥ AAS N = ab.
WTak, AOCTaTOYHO AOKa3aTh TEOPEMY TOABKO AAS IIPOCTOTO YHUCAA P.

Nokasatenbctso | (naeiinoe, cymmuposanue yepes MT®). Hem oTAam4YaeTCst YACAO, KDATHOE P, OT YUCAQ,
He kparHoro p? Tem, uro aP~' cpaBrumMo c 0 mam ¢ 1. To eCThb HY’KHO IPMBECTH K IPOTUBOPEUMIO
IIpeAIoAOKeHue (ai, + - - + aip)p*] =1 anst Beex {iy,...,1,) C{1,2,...,2p— 1}

Onp. Ecaw A,B C M, 0 A+B ={a+bla € A,b € B}, 2A ={2ala € A} z T.n. 3pecb M — MHOXECTBO,
Ha KOTOPOM OIIPEAEAEHA OIEPAIUS «+», «-2» U T.II.

Nokasatensctso |l (MowHoe, yepe3 Teopemy Kowwu-[l3seHnopra). BeiBeauTe U3 HUXKECAEAVIOIIER TEOPe-
MBI €€ aHAAOT AASI CYMMBI HECKOABKUX IIOAMHOYKECTB, a U3 3TOr0 — TeopeMy II'3.

Teopema (Koww (1813), Aasennopt(1935)). Ecan p — mpocroe, u A, B C Z, — HemycThbIe IIOAMHOMKECTBA,
7o |A + B| > min{p, |A| + |[B| — 1}.

Mpumep. TTo MoayAto mpocToro p ypaBHeHUe X + y? = k uMeeT perieHne AAS Ka*KAOTO IIEAOTO K.

Cxema pokasatenbctBa. 1) Cayuait |A| + [B| > p AocTaTodHO IPOCT.

2) ITycts BeimoaHeHO |A 4 B| < |A|+|B|—1. aest cocTOUT B TOM, 9TO 3aMEHSATH «KOHTPIPUMEPHYIO»
nmapy MuOXecTB (A, B) Ha mapy (A’,B’), ¢ yMeHbieHuneM 4ero-HuOGyAb (YTOOBI BECTH MHAYKIUIO IIO
3TOMY 4eMY-HUOYAD).

3) 3aBepeM omeparuio cosuza (Mo Kpy2y) MHOMKECTBA, TO eCThb 3aMeHBI A Ha A + {c}. AokaXxure,
9TO ecAM |A| > 2, TO MOXKHO CABUHYTH A Tak, 9YTobbl A u B mepecekaauch, Ho mpu 3ToM A ¢ B (Tpiok
Komn).

4) (A,B) — (ANB,AUB).

Hoka3atenbctso |l (nonpaskn n noakpytkn). PaccMoTpuM IPOM3BOABHYIO CyMMY Q + -+ @, = T
(mod p), ¥ Ka>KOMy YHCAY @; COIOCTAaBAM B IIapy OTCYTCTBYIOIIEe B 3TOH CyMMe 4YHCAO b;. Temepb
6yaeM IIOATIPAaBASTE CYMMY, 3aMeHsIsI HEKOTOpble a; Ha b;. To ecThb mpmbaBAATh K 0bemM YacTsM IIO
(bi,—ai, )+ - -+(bi,—a;,). TakuMu monpaBKaMu MbI XOTUM IPEBPATUTh T B 0, HO S y>Ke He PUKCUPOBaHO!

3. Ectb P— 1 HEHYNAEBOE YUCAO IIO MOAYAIO P. Tor,a,a MO>XHO CAOXKUTH HECKOABKO M3 HUX TakK, YTOOBI
IIOAYYUTD AToboe HEHYANAEBOE II0 MOAYAIO P 9HCAO.

Nokasatenbcto |V (6e3bigeiiHas AeMOHCTpauns cunbl NpasuabHoi uHaykuum). Ilycrs k < p. AomycTuwm,
YTO CPEAM IIEABIX YHUCEA Xi,...,X2x_1 HeT k+ 1 4ucaa, CPaBHUMBIX II0 MOAYAIO p. Toraa u3 aTUX QUCEA
MOKHO COCTaBHATb TaKue k CyMM M3 k CAaraeMbIX KaXkKAasi, YTO BCE CYMMBI OYAYT PasAMYHBIMU IIO
MOAYAIO P.

[nsa camocTosiTeNbHOro peLleHuns

4. Noxaxkure, uTo ypaBHeHue ax’ + by’ +cz® = d (mod p) mpm a,b,c Z 0 (mod p) umeer pemenue.

5. AbeneBa rpynma A He umeem KpYyHeHus, ECAU U3 YCAOBUSI NA = a+ a + --- + a = 0 caeayer,
yro a = 0 (Hanpmmep, Z; UAUM TPYNIa IOBOPOTOB OTHOCUTEABHO TOYKY UMEIOT KPydeHWe, a 7 — HeT.
B wactHOCTH, A GeckoHeUHA). J\OKa’KUTEe, UTO €CAM Ipylna A He UMeET KPYUeHUs, TO AAS AOOBIX
roueunslx B, C C A Bemoaneno B + C| > [B| +|C| —1.

6. VlmeeTcss n umcen, B3aUMHO IIPOCTHIX C M. AOKa’*XUTE, YTO AODOOM OCTATOK IO MOAYAIO N PaBeH
CyMMe HEKOTOPBIX U3 STUX UUCEA.



