
MATH-GA 2150.001: Homework 6

1. Determine a) H(2
3
); b) H(1+

√
−5

2
).

2. Let K be a number field and let L/K be a finite extension. Let p ⊂ OK

be a prime corresponding to an absolute value v on K. Write pOL =
∏
w|v

qeww

decomposition into prime ideals and set fw the degree [OL/qw : OK/p].

(a) Show that #OL/p = (#OK/p)
[L:K] (one can use that OK = Ze1 ⊕ . . .⊕

Zen for n = [K : Q] and ei ∈ OK , i = 1 . . . n, simialrly for L.)

(b) Deduce that [L : K] =
∑

ewfw.

(c) If x ∈ OK show that ordqwx = ewordp(x). Deduce that |x|w = |x|ewfw
v .

(d) Deduce that for x0, . . . xn ∈ K one has
∏

w|v maxi|xi|w = maxi|xi|[L:K]
v .

(e) Deduce that for P ∈ Pn(K) one has HL(P ) = HK(P )[L:K].
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