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Variation of torus and cross-ratio under qc-mapping



Quasiconformal mappings



classical proofs
radial and angular 
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The Grötzsch inequality (where it all starts)

Hence

Jacobian f

f



By



From torus to cross-ratio

Differential equation

Elliptic modular function

(via elliptic functions and elliptic modular function)



where

Grötzsch-type ineq for cross-ratio (Teichmüller)



Proof of Key inequality



Other applications of Key inequality

cf. Bishop's construction using qc-folding



Differentiability with respect to a parameter

We derive the parametric differentiability with a weaker assumption via the 
variation of cross-ratios.

The classical proof relies on heavy machinery of the measurable Riemann 
mapping theorem using singular integral operators and Calderón-Zygmund ineq. 
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variation of cross-ratio
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Outline of Proof of Main Estimate



Example


