Math 423 Differential Geometry

Assignment 1, Due Tuesday Sept 8

1. Let ¢: I — R? be a regular plane curve. Determine how the curvature of
c changes if one applies the following transformations of R? to its image:

(a) a translation (z1,x2) — (z1 + C1, 29 + Co);

(b) a rotation R, = < cosa —Ea );
sina cosa

(c) areflection (z1,x2) — (—x1,x2);

(d) a dilation (x1,xs) — (ray, rzs).

2 2
2. Compute the curvature of the ellipse {(z1,22) | 2% + 3 = 1} where
0 < a < b. At what point(s) does the curvature take on its maximum

and minimum values?

3. (Bonus) Let ¢: I — R? be a regular plane curve such that ||c(¢)]] < 1 for
all t € I. Suppose there is a point ¢ty € I such that ||c(to)|| = 1. Prove
that the curvature at that point satisfies |k ()| > 1.



