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This is just a list of possible topics where you can �nd some ideas and references for preparing your

presentations. Please feel free to search for other sources and/or to propose to us a completely di�erent

topic in Number Theory on which you would like to build your own seminar talk.

Main topics

1. Survey Topics

(a) Groundbreaking results in Number Theory and their proofs

See [1, p. 1�67].

(b) Applications of Number Theory to Cryptography

See [4, p. 105�174].

(c) Proof methods in Number Theory

See [8, p. 165�175].

2. Number Fields

(a) Cyclotomic �elds

See [10, p. 596�605].

(b) Quadradric number �elds

See [7, p. 65�77].

(c) Class number formula for quadratic number �elds

See [15, p. 136�145].

3. Elementary Number Theory

(a) Properties of digits

See [19, p. 18�20].

(b) Periods of decimal expansions

See [19, p. 114�117].

(c) The sieve of Eratosthenes and primality tests

See [19, p. 20�21] and [4, p. 120].

(d) Perfect numbers

See [19, p. 29�32].

(e) Mersenne numbers

See [19, p. 32�33].

(f) Continued fractions

See [3, p. 43�61] and [7, p. 222�230].



Further topics

1. Applications to public-key cryptography

(a) Discrete logarithm problem, Di�e�Hellman and Elgamal cryptosystems

See [13, p. 64�73].

(b) Pohlig�Hellman Algorithm

See [13, p. 88�94].

(c) Factorisation of integers and RSA

See [13, p. 117�125].

(d) Quadratic reciprocity and Goldwasser�Micali Cryptosystem

See [13, p. 169�180].

(e) Cryptography and elliptic curves

See [3, p. 380�385].

2. Analytic Number Theory

(a) Distribution of prime numbers

See [6, p. 1�17].

(b) Arithmetic functions

See [6, p. 18�24].

(c) Dirichlet's theorem on arithmetic progressions

See [6, p. 35�44].

(d) Sums of two squares

See [6, p. 44�52].

(e) The gamma function

See [6, p. 53�58].

(f) Zeta functions

See [6, p. 58�66].

3. Diophantine Geometry

(a) Versions and applications of the Chinese Remainder Theorem

See [19, p. 57�64].

(b) Polynomial congruences

See [19, p. 66�70].

(c) Congruences modulo pn

See [19, p. 77�79].

(d) Pell's Equation and its relation to Q(
√
d)

See [7, p. 185�196].

(e) Linear diophantine equations and congruences

See [18, p. 229�235] and [7, p. 27�35].

(f) Quadratic diophantine equations and congruences

See [18, p. 236�237].
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More advanced topics

1. Transcendental Number Theory

(a) Transcendence bases

See [5, p. 291�298].

(b) Transcendence of π

See [2, p. 5�6].

(c) Transcendence of e

See [2, p. 3�4].

(d) Exponential polynomials

See [7, p. 265�267].

(e) Schanuel's Conjecture

See [16, p. 111�121].

2. p-adic Numbers

(a) Valuation Theory and the p-adic valuation

See [17, p. 3�6].

(b) The �eld of p-adic numbers

See [9, p. 64�68].

3. Set Theory and Logic

(a) Peano Arithmetic and the natural numbers

See [12, p. 52�65].

(b) Set theoretic constructions of Z, Q and R
See [11, Sections 2.2�2.4].

(c) Typographical Number Theory

See [14, p. 204�230].
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