
Surfaces: outline 
1. Regular surfaces 
2. Parameterization of regular surfaces 
3. Intrinsic properties (first fundamental form, Gaussian curvature, geodesic curvature, 

etc.) 
4. The Gauss-Bonnet theorem 
5. Example: intrinsically curved folds in liquid crystal elastomers 

 

 
Figure 1: Gaussian curvature generation in liquid crystal elastomer sheets 

 
Mechanics of Surfaces: outline 

1. Kirchhoff’s plate/membrane theory (rational treatment) 
2. Bending energy of a developable surface (Wunderlich functional) 
3. Example: curved fold origami 

 

                            
Figure 2: Two curved fold origami. The crease of the left one has non-zero torsion, 

which the right one has zero torsion. 
 
















