
HW3: Due April 22, Monday. 
 
1.  (20 points)

 
 
 

2. (20 points)  

Derive the formula of Gaussian curvature for orthogonal parameterization. 

 

 

3. (20 points) 

Verify that the parameterization in Problem 1 is an orthogonal parameterization. Compute the 
Gaussian curvature of a surface of revolution. 

 

4. (30 points) 

Derive the Liouville’s formula for orthogonal coordinates. 
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5. (10 points) 

Derive the formula (Eq. 4.5 in Ref1) for the Gaussian curvature of lines (interfaces) in liquid 
crystal elastomer sheets. 

Ref1:  Feng, F., Duffy, D., Warner, M., & Biggins, J. S. (2022). Interfacial metric mechanics: 
stitching patterns of shape change in active sheets. Proceedings of the Royal Society A, 
478(2262), 20220230. 

Ref2:  Duffy, D., & Biggins, J. S. (2020). Defective nematogenesis: Gauss curvature in 
programmable shape-responsive sheets with topological defects. Soft Matter, 16(48), 10935-
10945. 
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