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1. Show that
du, (z,7)

=D(x,t
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where U, (i, 7) denotes the relative stretch tensor, that is the symmetric positive definite matrix from the polar decom-
position of the relative deformation gradient F, (x,7),

F, (va) =R, (va) U, (1"77—) )

and D(x,t) and W(z,t) denote the symmetric and skew-symmetric part of the velocity gradient. Recall that we already
know that

dF, (z,7) L(a.)
dr . sy V)
L(z,t) = D(z,t) + W(z, 1),
Ft (:C7T)|T:t = I?

where L(x,t) denotes the velocity gradient.

2. Let v denote the Eulerian velocity field. Show that

dv OJv + (rot ) ‘v ( 1 )

— = — +(rotv) xv —vev
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where % is the material time derivative. Further, show that

Totw = rot v + ((rotv) e V) v — (rot v) divw.



