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Heawood conjectured that the max size of a clique on I, is H(g).

Theorem (Franklin 1934)

For a graph G on the Klein Bottle, x(G) < H(2)

Theorem (Ringel, Terry, Welch, Youngs, Gustin, Mayer 1954-1968)

The max size of a clique on I, is H(g), except for the Klein Bottle.

Theorem (Dirac’s Map Color Theorem)
If G is on Mg, then x(G) < H(g) and x(G) = H(g) iff Kiyg) € G.

Theorem (Bohme—Mohar-Stiebitz 1999, Kral-Skrekovski 2005)

If G is on Mg, then x,(G) < H(g) and x¢(G) = H(g) iff Kiy) € G.
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A k-colorable planar graph is not always k-choosable, for k € {2,3,4}.
A 6-colorable toroidal graph is always 6-choosable.

Question (Cai-Wang—Zhu 2010)

Is there a toroidal graph that is 5-colorable, but not 5-choosable?

Theorem (Thomassen 1995, 1994, Cai-Wang—Zhu 2010)

Planar graphs with girth 5 are 3-choosable.
Toroidal graphs with girth 5 are 3-colorable.
Toroidal graphs with girth 6 are 3-choosable.

Conjecture (Cai-Wang—Zhu 2010)

Toroidal graphs with girth 5 are 3-choosable.
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Thank you for your attention!



