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1. Let G = R"\ {0}, z,y € G, and let ¢ € [0, 7] be the angle between the
segments [0, z] and [0, y].

(a) Show that sin 2¢ < ”jﬁ;'

(b) Show that [z —y| < |[z] — [yl + 2min{|z], [y|} sin(¢/2).

(c) It is known (by [MOS]) that kg(z,y) = /¢ + log2 [l Using this result
show that there is constant A such that that kg (z,y) g Aje(z,y) for all
x,y € G i.e. that G is a uniform domain.

2. Let z,y € R™\ {0} and |y| > |z|. Show that d(y, [0, z]) > |m;y|.

3. Let f € GM(B") and r € (0,1). Show that

(@) = Fl < T3l —yl,
for |z|, |y| < r. [Hint: sh? @ =..]
4. For an open set D in R", D # R", let
_ 2
op(z,y) = log<1 +max{\/7y| (Lx Yl }) s x,y€eD.

Show that .]D('x7y)/2 < @D(l’,y> < 2]1)(37,3/)

5. Let G = R"\ {0} and f(z) = a*z/|z|* for x € G, where a > 0. Show that
ka(f(@), f(y) = k(z,y) and ja(f(z), f(y)) = je(w,y) for z,y € G.

6. Let f: G — G' = f(G),G,G" C R", be a homeomorphism such that
for some C' > 0 and all z,y € G, ke (f(2), f(y)) < Ckg(z,y). Suppose
that b € OG and that b, € G with by — b, f(bx) — 5,k — oo, and let
E = UD(bg,1). Here D(x, M) stands for the quasihyperbolic ball. Prove
that f(z) —  when x — b,z € E. Note: By topology, for each sequence
(b) tending to a boundary point b of G' such that the image sequence also
has a limit ~, it follows that v € 0G".



