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1. Exercise (4 points)

1.) Show: Let G Ď Rd be a region, and let h : GÑ R harmonic. Then h achieves neither
its maximum nor its minimum1 (or h is constant).

2.) Show or disprove: The same statement holds in the discrete setting.

2. Exercise (4 points)
Let Ω be a unit square, and consider f : Ω Ñ R, px, yq ÞÑ x ` y. Determine two different
decompositions due to the Hodge decomposition. Determine the corresponding boundary
conditions.

Total: 8

1Hint: You may use without proof: Let G Ď Rd a region, and K Ď G compact. Then there exists

C P r1,`8q depending solely on G and K such that 1
C ď

hpyq

hpxq
ď C for all x, y P K and h positive and

harmonic.
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