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22 —1
Let
f(z):=22 -1

then we have its logarithm on a simply connected open subset of C

where f is non-zero

C\[-1,00) = C

og(f) = [ ’;'((j))

dw + log(3)

and we have its square root

p+(z) :=exp <%1og(f(2))>

which extends continuously to C \ [—1,1] [}].

So we have the functions

pyr:UL:=C\[-1,1] = C

where p_ := —p, and thus p2(2) = f(z)

0+ Ri = (—1,1) X (1,1) — C
2]

and the gluing maps

o R\ [-1,1] U] |U-

(Us,z) J(2) >0
ZH{(U,z) 3

Uy

; d

Therefore we now have constructed the unramified Riemann surface of the holomorphic

function v22 — 1

Proposition: We obtain a Riemann surface and commutative diagram of holomorphic

functions:

U, LJU-|JRs|R-
P+ P

y

C\{-1,1}

X;(V22—1) = 2 ¢\ {0}
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We may add the points —1,1 to get one step closer to the ramified Riemann surface

and even further add points at infinity to get the ramified Riemann surface X.

the 1-form -4z
p(2)

Proposition: On the Riemann surface X3 the function p(z) is non-zero, and

dz
p(2)

is a well-defined holomorphic 1-form which extends holomorphically to X.
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