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25. KBajgparnunblii 3aKOH B3aMHOCTH: TeOpHs

16 murouaga

Omnpepnenenne. [Tycrts p — mnpocroe uucio, a # 0 (mod p). T'osopar, uro a € [F, spis-
eTCst KBaIPATHYHBIM BBIYETOM 110 MOJLYJIIO p, ecyu cymiectsyer b € F, Takoit, uto a = b
(mod p). Nnave a Ha3bIBaeTCs KBaJIPATHIHBIM HEBBIYETOM.
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Yupaxnenne. CymecTsyeT Y5= pasamaubIX KBaPATHIHBIX BLEIYETOB 110 MOJIYJIIO P.

a
Onpenenenne. Cumsorom Jleosrcarndpa Ha30BEM BbIparKeHue (— , paBHoe 1, ecit a —
p

KBa/[PATHYHBI{ BbIUET 110 MOJYJIIO p; —1, eciin @ — KBaJpATHIHbIH HEBBIYET O MOJIYJIIO P,
u 0, ecoiu a =0 (mod p).

1. /loxaxkute, 9T0O

o (= i 0(3)0)-(2)

2. [Moiivem jyist Kakux npocThix p aucsio 7 £ 0 (mod p) sBjsieTcs KBaJApaTHIHbIM Bbi-
YETOM.
-1
(a) Paccmorpum muoxectso Bbraeros S = {r-1,r-2,r-3,...,r- 5=} Jlokaxure, uT0
IS KazKJIOr0 HEeHyJIeBOro a € ), pOBHO OJMH U3 BBIYETOB @, P — @ COJIEPKUTCA B S
(b) OroxK ecTBUM KazKIblit 9;1eMeHT S € MesIbIM TicIoM n3 MuoKecTBa {1,2,3, ..., p—1}.
r ~1
Hoxazkure, uto | — | = (—=1)"P) rne v(p) — KomuecTBo 3/1eMeHTOB B S, GOMIBITIX =
p
3. Jlokaxkure, 4T0 2 SBJIETCS KBaJAPATHUUHBLIM BLIYETOM 10 MOJIYJIO P TOTJA U TOJLKO
Torja, Korjga p = +£1 (mod 8).
4. [Iycrb p u ¢ — pasauyHble IPOCThIC HEeYeTHLIE Ync/a. PaccMOTpUM NPSMOYTIOILHIK
q—1 p—1 g-1

Ha TEJOUNCICHHOIl penteTke ¢ BepmmHamu B Toukax (1,1), (1,%457), (p%l, 1), (5, %)

HOC‘IHT&B TOYKN BH}/TpI/I 1 Ha FpaHI/IHe 9TOI'O HpHMOyFOJ_[bHI/IKa7 ,Z[OK&)KI/ITe, qTO
p-1 a1
- [iq] i{jp} p—1 qg—1
> [E]+ 2] -2t
i LP j=1 q 2 2

5. (a) IlycTb p u ¢ — pasjmdHbIe IPOCTHIE HEYETHBIE Yncia. B ycnoBusx jemmbl Laycca
(p-1)/2
— 1
(3ayaua 2b) st a = ¢ nokaxkure, 9T0 v(q) - > [Eq].
i=1
(b) KBagpaTwunbiii 3akoH B3auMHOCTH. [IycTh p, ¢ — pas/yuHble HEUYETHBIE TIPOCTHIE
qucya. Toryga BBITIOJIHEHO PaBEHCTBO:
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