Math 436 — Exam #1

1. No. We need ~ to be regular.

2. Skew-symmetric means AT = —A. Now

SV = 0V +UT)
= (AU, V) + (U, AV)
+

= (AU, V) + (ATU, V)
= (AU, V) — (AU,V)
=0

3. We know that ¢ is continuous (in fact smooth) and ¢(t1+L) = ¢(t1)+27k for some integer
k. If k # 0, then by the intermediate value theorem there is to such that ¢(t2) = p(t;) + 7
or p(ty) = p(t1) — m. This is the desired point. Unfortunately, this argument only works for
k # 0! This holds, for example, for simple closed curves, but it is not true in general.

4. Compute! ds/dt = ||¥|| = e'v/3, and use

ds d .
dtds™
etc.
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g(cost —sint, cost + sint, 1)
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K =2/3€!
T=1/3¢

5. Differentiate ||y —ul|?> = 0 to obtain (T, —u) = 0. Differentiate again and use | T|| = 1,
4 = kNN, to obtain 1 = k(N,y—u). Differentiating one more time, and using N = —xT+7B,
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B = —7N, we have

0= (N, 7 = u) + #(N,7 = u) + (N, T)
il = k(KT — 7B,y —u)
K
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