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We have some n € F, such that n® —3n — 1 = 0. Let o € F)» be aroot of 22 — nz + 1. Thena # 0 and n = o + o~ 1. Now
0=(a+a ') -3(a+a)-1
=a’—1+a”® (1)
(1)xa>= 0=a’—-a’+1 (2)
2)xa®*= 0=0a’-a’+a? (3)
(2)+(8) = o’ = -1 (4)

18

— a =1

We have o(a) 1 9 and o(«) | 18. Let A denote the set of possible o(a). We have 1, 3,9 ¢ A as they divide 9 which is not o(a). We are left with {2, 6, 18}. Let's
examine them one by one.

i. When o(a) =2.Bya?=2and a® = -1, wehavea = -1 = a® = —1. Plug a® = 1 and a® = —1 into (2), we get 0 = 3. This has to mean the characteristic
of sz, p, is 3;
ii. When o(a) = 6, we have a® =1 and a® = —1, hence a® = —1. This is the same as the above case, so again we have p = 3;

ii. When () = 18. We have 18 | p? — 1. In the mean time, we obviously have 2 { n® — 3n — 1, so p? — 1 is even. Consequently
18|p*—1 < 9|p* -1 = Fpez(9%k=p?*—-1) = 0=p?—-1 (mod 9) = p?=1 (mod 9) = p= =41 (mod 9).

In conclusion, we have p = 3 or p = £1 (mod 9).
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