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1. Argomenti di natura algebro-geometrica

(i) Kirkhoff’s matrix tree theorem. ([GR, 13])

(ii) Chip-firing games. ([GR, 14])

(iii) Divisor theory on graphs and the Riemann-Roch problem. ([BN07])

(iv) Lattices and Jacobians of graphs. ([BHN])

(v) Moduli spaces of graphs and automorphisms of free groups. ([CV,
V]).

2. Argomenti legati a aspetti topologici

(i) Knots and graphs. ([GR, ch. 16])

(ii) Graphs in other surfaces. ([Die, App. B])

3. Argomenti legati a aspetti computazionali

(i) Tree search algorithms. ([BM1, ch. 6])

(ii) Complexity of algorithms. ([BM1, ch. 8], [Gib, ch. 8])

(iii) Network flows. ([BM1, ch. 7], [Wil, 29])

(iv) Applications to search in massive graphs (e.g. google search page
rank).

4. Argomenti legati alla teoria delle Probabilità

(i) Random walks on graphs. ([Bol, ch. IX])

(ii) Markov chains. ([Wil, 24])

(iii) Ramsey theory. ([Bol, ch. VI])

(iv) The probabilistic method. ([BM1, ch. 13])

(v) Szemerédi’s regularity lemma. ([Bol, iV.5])

5. Aspetti legati alla teoria dei matroidi e ulteriori sviluppi

(i) Characterization of graphic/cographic matroids. ([Wil, ch. 9])

(ii) Planar matroids. ([Wil, ch. 9])

(iii) Representability of matroids. ([Wil, ch. 9])

(iv) Connectivity for matroids. ([Wil, ch. 9])

(v) Oriented matroids
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6. Temi di approfondimento vari

(i) Matchings and the Menger theorem. ([BM1, ch. 16][Wil, 25,26, 28])

(ii) Simple applications of graph theory: the shortest path problem, the
salesman problem and the Sperner Lemma. ([BM2, 1.8, 1.9])

(iii) Colouring problems and the Kuratovsky theorem. ([Wil, ch. 5])

(iv) Colourings and the four color theorem. ([BM1, ch.11])

(v) Hamiltonian graphs. ([BM1, ch. 18])
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