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Abstract
In class, one of our main goals has been to study primes, and to prove unique prime factorization for
Z. However not all number systems we enounter will be as simple, and it may happen that unique prime
factorization fails. The class number h ∈ N is a number which tells us how far we are from having unique
prime factorization (with h = 1 meaning that unique factorization holds), and so it is important to be
able to compute h, and decide when h = 1. This question was first addressed by Gauss, who computed
these class numbers by studying quadratic forms ax2 + 2bxy + cy 2 for some a, b, c ∈ Z. Your project
should describe √
this connection, and use it to compute the class number
of the integers in any quadratic
√
number field Q( D), and perhaps for other number systems in Q( D). [3-4]

The following is a rough outline which may be useful in thinking about/organizing your project. Good
general references are [1], [2, Chapters 7–9, 12, 13], [6, Chapters 7 and 8], [5, Chapter VI], and [3, pp354–366].
It is also briefly mentioned in [7, §13.1]. There is also an interesting discussion in [4, pp 23–73] from a more
historical point of view. If you have any questions about your project and/or readings, feel free to let me
know, and we can setup a time to talk about it. Have Fun! =)
1. Equivalence of binary quadratic forms
2. Reduction theory of positive definite forms
3. Reduction theory of negative definite forms
4. Ideals in the integers Ok
5. Unique prime ideal factorization
6. Connection with ideals in quadratic number fields
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