Reminder: Take L/K finite separable of degree n.

Proposition 6.7.1: The subset
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is a fractional ideal of B which contains B.
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Definition 6.7.2: The ideal diff 5,4 := 0~ C B is called the different of B over A.

Theorem 6.7.6: For any prime q of B above a prime p of A we have q { diff 5,4 if and only if q is
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unramified over p.
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6.8 Relative discriminant doire ( Ny, 80)
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Definition 6.8.1 The relative discriminant of B/A is the ideal.of A that is generated by the discriminants
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disc(by, ..., b,) = det(Trp/k(bb; ))

for all tuples (by,...,b,) in B.

Proposition 6.8.2: We have discg/a = Nmy,/x (diff g/4).
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Proposition 6.8.3: We have discc/a = Nmy /k(disco/p) - disc[é%”. Ll_ lg - WIL//J—
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Theorem 6.8.4: (a) A prime p C A is ramified in B if and only if p| discp/a.
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(b) At most finitely many primes of A are ramified in B.
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Theorem 6.8.5: For any number field K # Q there exists a rational prime which is ramified in Ok.

<. C+8 = due ={dy )+ 4

4.2
Example 6.8.6: Consider distinct primes p; = ... = p, = 1 mod (4) with » > 1. Then the extension
Q(\/P1, - -+ /Pr )/Q(/P1 - Dr ) is everywhere unramified. A= l’."’r’w':‘7(5‘)
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