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colouring of maps on surfaces, 
* Questions: existence of flow, maximum flow, minimum cost flow, opti- 

mal colouring. 

. Applications; perfect Squares, random walks, hypergraph partitioning, 

circular colouringg, circuit Coverings, ... Electrica] Networks 
* Circulations and potential difTerences, KirchhofF's laws. * Cycle space and bond Space. 

. Spanning brees, Matrix-bree theorem. 
e Perfect Squares and planar Eraphs. 
* Random walks and electrica] networks. Transportation Networks 

e Ford-F ulkerson algorithm and relinements, max-flow min-cut theorem, 

Integer Flows 
* Nowhere-zero flows, mod-k llows, k-flows. * 3-1lows, 4-Mlows and 5-flows. 
Tutte's conjecbures, the 8-low and 6-flow theorems. Cycle and circuit Coverings, Postman tours. 
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