
Theorem (Fermat). Let p ∈ Z+ with p ≡ 1 (mod 4) be a prime. Then: there are x, y ∈ Z with x2 + y2 = p.

Proof. Let χ4 : F×p � µ4 ⊆ C×, and note that J :=
∑

x∈Fp
χ4(x)χ4(1− x) ∈ Z[i] has |J |2 = p.
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