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Uniformization of a surface of genus 2:
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Index theorem for coupled Dirac operator:

6∂ : Γ(S+ ⊗ E)→ Γ(S− ⊗ E)

dim ker(6∂)− dim ker(6∂∗) =

∫
M4k

Â(M) ^ ch(E)

3



Generalized Gauss-Bonnnet theorem:

χ(M 2n) =
1

(8π)nn!

∫
M

Rij
ab · · ·R

k`
cd︸ ︷︷ ︸

n

εab···cdεij···k` dµ

Classical Gauss-Bonnnet theorem:

χ(M 2) =
1

2π

∫
M

K dA

χ(M) = −4
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Einstein’s gravitational field equations:

Rµν −
R

2
gµν =

8πG

c4
Tµν
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Hodge theorem:

Hp(M) = {ϕ ∈ Ωp(M) | dϕ = 0, d ? ϕ = 0}

6



Dirac Equation:

(−i~γµ∇µ + mc)ψ = 0

γµγν + γνγµ = gµν
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Seiberg-Witten Equations:

6∂Aψ = 0

F+
A = −1

2
ψ � ψ̄
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Elliptic curve, and uniformizing elliptic integral:
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F (z) =

∫ z

z0

dζ√
ζ(ζ − 1)(ζ − λ)
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