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Lemma 8.11. Let D C C™ be a domain and f : D — C™ be holomorphic. If || f||2 is constant, then f is
constant. Here || - ||a denotes the Euclidean norm on c™
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Theorem 8.12 (Failure of the Riemann mapping theorem in higher dimensions). Let n > 2. Then there
exists no biholomorphic map f : DT(0) — B1(0), where the ball B1(0) is defined with respect to the
Euclidean metric. _—
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Lemma 8.15. Let X be a metric space and I be a set of indices. If for all i € I the function wu; :
X — RU{%o0} is lower semicontinuous, then the function u(x) := sup;c; ui(x) is lower semicontinuous.

Moreover, a function u: X — RU{#o0} is lower semicontinuous if and only if the set {x € X : u(x) <t}
is closed for all t € R
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Definition 8.16. Let U C C be open and u : U — R U {—oc0}. We say that u is subharmonic in U if u
is upper semicontinuous and for all zp € U there exists 0 > 0 such that for all 0 < r < ¢2 it holds that

u(zp) < - ! / u(z)dz. (8)
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