Ňăńìæěćáłĺě çâěŋĺï Ŋőćőáĺąĺàáł (2000) Šěğĺáë ďőłńăďőć

Ő âőçŋëå äőàňãńăå ďńï çĺáńă àěèěŋĺľ ãàăćŋěŋĺï (x1 + � � � + xn)^2 = ax1 . . . xn ć łőŋěçŋőň ŕőńě

đ. Ŋ. Ąăãńĺŋă

Ŕãáâì F_q | łőŋěçŋőě ŕőńě ĺğ q íńěňěŋâőć, F^∗_q = F_q \{0}, q = p^s, p | ŕàőáâőě çĺáńő, η | łćăďàăâĺçŋëľ åăàăłâěà ŕőńï F_q (ć áńãçăě ŋěçěâŋőčő q). Řăááňőâàĺň ãàăćŋěŋĺě

(x^2_1 + · · · + x_n)^2 = ax_1 . . . x_n, (1) čďě a ∈ F^∗_q , n ¿ 3. Őąőğŋăçĺň çěàěğ N_q çĺáńő àěèěŋĺľ ãàăćŋěŋĺï (1) ć F^n_q . Ń. Łăàńĺæ ć àăąőâě [1] ďőłăğăń, çâő ŕàĺ n = 3 ĺ ŋěçěâŋőň q N_q = q^2 + 1, ă ŕàĺ n = 4 ĺ ŋěçěâŋőň q N_q = q^3 − 1 − η(a)q.

Ć âőľ ęě áâăâìě ŕőáâăćńěŋă ğăďăçă ŋăåőęďěŋĺï âőçŋőľ äőàňãńë ďńï N_q ŕàĺ ŕàőĺğćőńìŋőň n ¿ 5. Ăćâőàőň ďăŋŋőľ àăąőâë ŕőńãçěŋő çăáâĺçŋőě àěèěŋĺě ãłăğăŋŋőľ ŕàőąńěňë | ŋăľďěŋë âőçŋëě äőàňãńë ďńï N_q ŕàĺ ćáěå d 6 4, čďě d = (n − 2, q − 1), ĺ ŕàĺ ŕàőĺğćőńìŋőň d > 4 ć áńãçăě, łőčďă áãéěáâćãěâ ŋăâãàăńìŋőě l, âăłőě, çâő d | p^l + 1.

Šěőàěňă 1. Ěáńĺ (n − 2, q − 1) = 1, âő

N_q = q^{n−1} + (−1)^{n−1}.

Šěőàěňă 2. Ěáńĺ (n − 2, q − 1) = 2, âő

N_q = q^{n−1} − 1 − (−1)^{ns(p}

�1)_4 η(a)q^n �2_2 . Šěőàěňă 3. Ŕãáâì (n − 2, q − 1) = d, d > 2, l | ŋăĺňěŋìèěě

ŋăâãàăńìŋőě çĺáńő âăłőě, çâő d | p^l + 1. Šőčďă

N_q = q^{n−1} + (−1)^{n−1} + (−1)^{( s2l −1)(n−1)}q^n

�1_2 T, 30 őłâïąàï 2000

2 đ. Ŋ. ĄĂŞŃĹŊĂ čďě T = { d − 1, ěáńĺ (∃b ∈ F^∗_q )a = b^d, −1, ěáńĺ (∀b ∈ F^∗_q )a ≠ b^d.

Šěőàěňă 4. Ŕãáâì (n − 2, q − 1) = 3, p ≡ 1(mod 3). Šőčďă

N_q = q^{n−1} + 1 + q^n �2_3

2^{n+1}3 T, čďě T = 2 n+1 3∑ k=0 2|k (_{n+1} 3 k ) A^{n+13 −k} (−27B^2)^{k2} ,

ěáńĺ a | łãą ć F_q, ĺ T = − n+1 3∑ k=0 2|k (_{n+1} 3 k ) A^{n+13 −k} (−27B^2)^{k2} −9B n+1 3∑ k=0 2 | ̸k (_{n+1} 3 k ) A^{n+13 −k} (−27B^2)^k

�1_2

ć ŕàőâĺćŋőň áńãçăě, æěńëě çĺáńă A ĺ B őďŋőğŋăçŋő őŕàěďěńïîâáï ãáńőćĺïňĺ

4q = A^2 + 27B^2, A ≡ 1 (mod 3), (A, p) = 1 ĺ 9(a^q

�1_3 + 1)B ≡ A(a^q �1_3

− 1) (mod p), ěáńĺ (∀b ∈ F^∗_q )a ≠ b^3.

Šěőàěňă 5. Ŕãáâì (n − 2, q − 1) = 4, p ≡ 1(mod 4). Šőčďă N_q = q^{n−1} − 1 − η(a)q^n �2_2 − 2q^n �2_4 T, čďě

T =

− n 2∑ k=0 2|k (_n 2 k ) C^n2^{−k} (−D^2)^k2 , ěáńĺ (∃b ∈ F^∗_q )a = b^4, n 2∑ k=0 2|k (_n 2 k ) C^n2^{−k} (−D^2)^k2 , ěáńĺ (∃b ∈ F^∗_q )a = b^2 ∧ η(b) = −1,

−D n 2∑ k=0 2 | ̸k (_n 2 k ) C^{n2 −k} (−D^2)^k

�1_2

, ěáńĺ η(a) = −1,

æěńëě çĺáńă C ĺ D őďŋőğŋăçŋő őŕàěďěńïîâáï ãáńőćĺïňĺ q = C^2 + D^2, C ≡ 1 (mod 4), (C, p) = 1 ĺ a^q �1_4

D ≡ C (mod p) ŕàĺ η(a) = −1.

ŠŐŮŊŻĚ ŤŐŘŇŞŃŻ ĎŃ§ ŮĹŚŃĂ ŘĚŸĚŊĹĽ 3 Ńĺâěàăâãàă

[1] L. Carlitz, The number of solutions of some equations in a finite field, Port.

Math. 13 (1954), no. 1, 25–31.

Ňőáłőćáłĺľ ŕěďăčőčĺçěáłĺľ čőáãďăàáâćěŋŋëľ ãŋĺćěàáĺâěâ

E-mail: jbaulina@yahoo.com