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Figure 1.1: Right-handed y-up coordinate system and the associated unit basis vectors.





Chapter 2
Curvature and Differential Geometry
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Figure 2.1: (a) Closed, simple, smooth curve. (b) Not closed. (c) Not simple. (d) Not
smooth.
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Figure 2.2: Curvature at the point p0 is defined in the limit p � p0.

Figure 2.3: Curvature is not defined at the join point of two half circles.
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Figure 2.4: A parameterization for an arc constructed from two half circles.

Figure 2.5: Closed simple curves and associated interior regions.
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Figure 2.6: A planar �-neighborhood (open disk).
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Figure 2.7: (a) Negative curvature. (b) Positive curvature.
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Figure 2.8: (a) Closed, simple, smooth surface. (b) Not simple. (c) Not smooth.
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Figure 2.9: Parameterization curves and tangent lines on the left, the tangent plane on
the right.

Figure 2.10: Surface patch with a portion of its associated interior region.
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Figure 2.11: Surface patch cross-sections with �-neighborhood, tangent plane, and the
exterior pointing normal.
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Figure 2.12: Cutting planes: (a) aligned with a surface tangent line, (b) aligned with
the surface normal, (c) the unique plane aligned with both a surface tangent line and
the surface normal.
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Figure 2.13: Cutting plane intersections: (a) single curve, (b) two curves, (c) self-
intersecting curve, (d) concentric curves.

e

h

(1,0)(-1,0)

(0,1)

(0,-1)

Figure 2.14: eh-plot space for similarity curvature.
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Figure 2.15: Mean (top) and Gaussian (bottom) curvature for a parameterized sphere
of radius 2.
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Figure 2.16: Mean (top) and Gaussian (bottom) curvature for a parameterized cylinder
of radius 1 and height 2.
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Figure 2.17: Mean (top) and Gaussian (bottom) curvature for a (truncated) parameter-
ized cone having base radius 1/2 and height 1.
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Figure 2.18: Mean (top) and Gaussian (bottom) curvature for a parameterized torus.
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Figure 2.19: Mean (top) and Gaussian (bottom) curvature for a parameterized ellip-
soid.
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Figure 2.20: EH-plot space color assignment for the ellipsoid example.




