
Ñåìèíàð 16. Êâàäðàòè÷íûå ôîðìû è ðåø¼òêè

Ââåäåíèå â òåîðèþ ÷èñåë, âåñåííèé ñåìåñòð 2023 ã.

ôàêóëüòåò ìàòåìàòèêè, ÍÈÓ ÂØÝ

Çàäà÷à 1. Äîêàæèòå, ÷òî ëþáàÿ êâàäðàòè÷íàÿ ôîðìà íà êîíå÷íîìåðíîì âåêòîðíîì
ïðîñòðàíñòâå íàä ïîëåì ðàöèîíàëüíûõ ÷èñåë îáëàäàåò îðòîãîíàëüíûì áàçèñîì.

Çàäà÷à 2. Ïóñòü Fq � ïîëå èç q ýëåìåíòîâ, ïðè÷¼ì char(Fq) 6= 2.
(a) Íàéäèòå ãðóïïó F∗
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q
2.

(á) Çàôèêñèðóåì êàêîé-íèáóäü êâàäðàòè÷íûé íåâû÷åò a ∈ F∗
q. Äîêàæèòå, ÷òî êàæ-

äàÿ íåâûðîæäåííàÿ êâàäðàòè÷íàÿ ôîðìà ðàíãà n íàä Fq ýêâèâàëåíòíà îäíîé èç äâóõ
ôîðì:
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(Åñëè îáùèé ñëó÷àé âûçûâàåò ñëîæíîñòè, íà÷íèòå ñî ñëó÷àÿ q = 3.)

Çàäà÷à 3. Ïóñòü C ⊂ F8
2 � ðàñøèðåííûé êîä Õýììèíãà, òî åñòü ïîäïðîñòðàíñòâî,

ïîðîæä¼ííîå ñòîëáöàìè ìàòðèöû: 

1 0 0 0
0 1 0 0
0 0 1 0
0 0 0 1
1 1 0 1
1 0 1 1
0 1 1 1
1 1 1 0


Îïðåäåëèì öåëî÷èñëåííóþ ðåø¼òêó L ⊂ R8 óñëîâèåì, ÷òî öåëî÷èñëåííûé âåêòîð
(x1, . . . , x8)

t ëåæèò â L òîãäà è òîëüêî òîãäà, êîãäà (x1 (mod 2), . . . , x8 (mod 2))t ëå-
æèò â C. Ïîñòðîéòå èçîìîðôèçì ìåæäó L è ðåø¼òêîé E8

1.

Çàäà÷à 4 (*). Íàéäèòå âñå íàòóðàëüíûå ðåøåíèÿ óðàâíåíèÿ

12 + 22 + . . .+ n2 = m2.

1Ðåöåïò ìîæíî íàéòè â îòâåòå Íîàìà Ýëêèñà https://math.stackexchange.com/questions/377918/isomorphism-
between-e-8-lattice-and-lattice-de�ned-by-extended-hamming-code.


