Needham, VDGAF, Chapter 20, Exercise 3, p. 219.
Palmer, December 16, 2022, 8:30 am PT

3. The Darboux Vector. As the Frenet frame moves along its curve, it rotates. Verify by calculation that its
instantaneous angular velocity vector is

A=1T + KB.

... Hint: Use (9.3) to prove that
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We use the hint and (9.3)
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Thenif A= 1T+ kB,
AxT=1TxT+kBxT=0+kN
AxN=1TxN+kBxN=1B-KT (-sign by reverse of NxB)

AxB=1TxB+kBxB=-tN+0 (-sign by reverse of BxT)

Then one can write
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Since | N |is not a vector, one can write
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which proves the hint where A= 1T + kB. Then if angular velocity of the Frenet frame is the simultane-
ous angular rate of change of the three Frenet axes with respect to a tangent to the curve at time t, we
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have also verified A= 7T + kB.



