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a) From Eq. (A.61) we obtain
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The last step follows since 8?;%;_ is symmetric with respect to i and j.
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For a symmetric quantity S;; = Sj; we have

5ijksij = 53‘1’ij¢ = —€iijij = 0. (2)
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for the same reasons as part (a).
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where (see appendix A, exercise A.11)

€ijkEktm = €ijkEemk = 0it0jm — OimOje (5)



therefore,
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= V(V-U)-V?U (6)

Uxw = Ux(VxU)
Oy,
= Qz’gijkgkémujﬁixz
o, Jtm
J 83:@
Oy 0w
- G UJ (9951 UJ 8.Tj
- (2 oz, o

= Qi(éiﬂéjm - (5im(5j£)

= JV(U-U)-U-VU. (7)

f) Are the expressions in Egs. (2.64) and (2.65) tensors?

Yes. It is clear that the quantities on the right-hand sides of Eqgs.
(2.64) and (2.65) are first-order tensors. The quantities on the left-
hand sides contain the alternating tensor twice, and hence transform
as tensors under reflections of the coordinate axes, see Eq. (5).
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