
Solution to Exercise sheet 8 Q1:
Let x, y ∈ V . Consider v = x− (x+y)/2 and let F ∈ V ∗ be such that F (v) ̸= 0.
If K = R, then WLOG we assume F (v) > 0. (The case when K = C can be
done similarly.) Now, the set X = {a ∈ V : F (a− (x+ y)/2) > 0} is open and
x belongs to it. Now as

y − (x+ y)/2 = (y − x)/2 = −x+ (x+ y)/2 = −v ,

we have y belongs to the open set Y = {a ∈ V : F (a − (x + y)/2) < 0}. As
X ∩ Y = ∅, we have that V is Hausdorff.
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