
Decomposition of hyperbolic surfaces

area geodesic boundary

P(0) finite ∅

P(1)(l1) finite one compact 

component of length 

l1

P(2)(l1, l2) finite two compact 

components of 

lengths l1, l2

P(3)(l1, l2, l3) finite three compact 

components of 

length l1, l2, l3

half-Am ∞ one compact 

component

half-RHH 2 ∞ one non-compact 

component which is 

a geodesic line

number of boundary components surfaces with boundary whose interior is 

homeomorphic to T 2
0,3

0 T 2
0,3

1 T 2
0,2,1

2 T 2
0,1,2

3 T 2
0,0,3 (compact)

case if then decomposition

compact connected 

hyperbolic surface 

with geodesic 

boundary

such that simple 

closed geodesics are 

boundary components

X ≅Top T 2
0,0,3

P(3)

non-compact 

connected hyperbolic 

surface without 

boundary such that 

every simple closed 

curve in X 

homotopic to a point 

or to ∂X or every 

simple closed curve 

in X bounds a 

parabolic cylinder

simply connected X ≅Riem RHH 2 half-RHH 2+half-RHH 2

π1(X, x0) ≅Z

X ≅Riem ⟨z↦z+1⟩\
RHH

 parabolic cylinder

half-RHH 2+P(0)

π ≆ {1} or Z
X ≅Top T 2

0,3

 with three cusps 

X ≅Riem Γ(2)\
RHH 2

P(0)

non-compact 

connected hyperbolic 

surface (not 

classified above) 

without boundary

π1(X, x0) ≅Z annulus

X ≅Riem ⟨z↦λz⟩\
RHH

half-Am+half-Am

non-compact 

connected hyperbolic 

surface with 

compact (non-

empty) geodesic 

boundary such that 

every simple closed 

curve in X 

homotopic to a point 

or ∂X or to every 

simple closed curve 

in X bounds a 

parabolic cylinder

one boundary 

component ∂X = A 

and every simple 

closed curve in X 

homotopic to a point 

or to ∂X = A

half-annulus half-Am

one boundary 

component ∂X = A 

there is a curve B 

which is not 

homotopic to point 

or A

X ≅Top T 2
0,2,1

 with two cusps

P(1)
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A hyperbolic surface with geodesic boundary is a 2-manifold with

boundary such that each interior point has a onb isometric to an open subset

of RHH 2 and each boundary point has a onb isometric to a onb of a point on

the boundary geodesic in half-RHH 2.
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case if then decomposition

at least two 

boundary 

components A, B

X ≅Top T 2
0,1,2

 with one cusp

P(2)

half-RHH 2 half-RHH 2

For non-compact, connected hyperbolic surfaces

multicurve decomposition

Current note has 0 direct children and 0 total descendants.

And it has 17 siblings.

Suppose X has two distinct boundary components

A ⊔ B ⊆ ∂X

​ As A, B are compact 1-manifolds they are homeomorphic to S 1.

As X is connected there is a arc γ([0, 1]) = C joining A to B.

Let U be a small onb of A ∪ B ∪ C with smooth boundary and let D = ∂U .

...

Let X has empty boundary and π ≆ {1} or Z.

​ ... such that every simple closed curve in X bounds a punctured disk.

Let A bounds U1 which is isometric to parabolic cylinder

B ⊂ X ∖ U1 bounds U2 isometric to parabolic cylinder

Multicurve on surfaces with boundary

A family Y of simple closed curves on surface S is called a multicurve if

Let X be a non-simply connected, connected hyperbolic surface (without boundary).

Then there exists a multicurve Y on X such that each component of X ∖ Y(X) is

isometric to one of

–

area geodesic boundary

P(0) finite ∅

P(1)(l1) finite one compact 

component of 

length l1

P(2)(l1, l2) finite two compact 

components of 

lengths l1, l2

P(3)(l1, l2, l3) finite three compact 

components of 

length l1, l2, l3

half-Am ∞ one compact 

component

half-RHH 2 ∞ one non-compact 

component which 

is a geodesic line

stem

​ Objects stemming from PSL(2)(R)

​ Fuchsian groups Γ <d PSL(2)(R) ↔ oriented hyperbolic 2-manifold/orbifolds

→ Riemann surfaces with branching signature

​ Decomposition of hyperbolic surfaces

stem

​ Objects stemming from PSL(2)(R)

​ Fuchsian groups Γ <d PSL(2)(R) ↔ oriented hyperbolic 2-manifold/orbifolds

→ Riemann surfaces with branching signature

​ Artihmetic Fuchsian groups and Artihmetic hyperbolic 2-orbifolds

Cocompact Fuchsian groups

Central simple algebra

Elementary Fuchsian groups

Finitely generated Fuchsian groups ↔ geometrically finite Fuchsian groups

Fuchsian groups of finite coarea

Geodesic flow of Fuchsian groups and hyperbolic surfaces

Decomposition of hyperbolic surfaces

Infinitely generated Fuchsian groups

Limit set of Fuchsian groups

Marked hyperbolic surfaces

subst.R PSL 2 discrete subg.over Q-bar

Fuchsian Schottky groups

Spectrum of hyperbolic surfaces

Torsion-free Fuchsian groups

Cocompact torsion-free Fuchsian groups

Fuchsian triangle groups
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