Solution (#218) Our Mobius transformation f has the form

_ cisf (z —a)
1z = 1—az
Note that for p, g in the hyperbolic plane
cisf (q—a) cisf (p—a)
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If we multiply numerator and denominator by |1 —ag||1 —ap| = |1 — agq||1 — ap| and recall |cisf| = 1, cis (—0) =

(cisf) ™", we find the above simplifies to
‘(q—a)(l—ap)— (p—a) (1 —ag)
(1—ap)(1—aq) — (p—a)(qg—a)

q+aap —p—aaq = (p—q)(aa—1)

The numerator now simplifies as

and the denominator simplifies as

1+ aapg — pg —aa = (pg — 1) (aa —1).
Hence, noting |a|® = aa < 1
fa)—f»)
1—f®)f(a)
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dp (f (), f(q)) = 2tanh™’

= 2tanh™!

as required.



