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Problem 29
a) Prove that K = Q(1/—43) has class number 1.

b) Determine a generator of the ideal

2 v —4
a= (17, ¥>Z C ox

Problem 30

Prove that K := Q(v/—23) has class number 3 and determine three ideals a; C o,
1 = 1,2, 3, which represent all ideal classes.

Problem 31

Let K be a quadratic number field with discriminant D. Consider two ideals

b; + VD
0= (o, 1D

co , =1,2

where a;,b; € Z, a; > 0 and 4a; | b? — D.

Suppose ged(ag, az) = 1 and uay + vay = 1, u,v € Z. Show that

(uaiby + vaghy) + \/5)
zZ

a1tz = <a1a27 5

Problem 32

Let a;, a0 C 0x be two ideals as in the previous problem.
In the general case, let o := ged(aq, ag, (b1 + b2)/2). Why is by + by even?
Prove that

bg+\/5)
2 Z

for some integers as, b3 with 4az | b3 — D. Determine these integers.

ajag = Oé(CLg,
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