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Abstract
In class we will be interested in exploring the question “When is α a square in Zp ?” The answer is
intimately connected to the famous theorem of quadratic reciprocity, originally proved by Gauss (in many
different ways). Your project should explain how one can answer the question of “When is α a cube
(or 4th power) in Zp ?”, and prove the associated ‘higher’ reciprocity law(s) of cubic (and biquadratic)
reciprocity. [4-5]

The following is a rough outline which may be useful in thinking about/organizing your project. Good
references are [5, Chapters 5, 6, 7.3, 9], [1, §1C–D, §4], [4, Chapter 11], [2], [3, ??]. 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. The Legendre symbol
2. The statement of quadratic reciprocity
3. Proof of Quadratic reciprocity by Gauss Sums
4. Applications of Quadratic reciprocity
5. The cubic residue symbol
6. The ring Z[ω]
7. The statement of cubic reciprocity
8. Proof of Cubic Reciprocty by Gauss sums
9. Applications and connection with p = x2 + 27y 2
10. Comments about Biquadratic Reciprocity and Z[i]
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