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In 2000, Hales famously proved the longstanding Honeycomb Conjecture: the regular hexagon tiling is the least perimeter

way to tile the plane (and torus) with equal area tiles. We seek torus and planar tilings minimizing perimeter plus a

vertex penalty and prove optimal properties of tilings by regular hexagons, squares and equilateral triangles for certain

weighings of the vertex penalty. (Received September 22, 2010)
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