NMMO 401 Continuum mechanics Winter 2015/2016 Deadline 5th November 2015

1. Let v =gef #, n €N, be a vector field in R? \ {0}, where r =q¢f [a:l To acg]T denotes the position vector and |-| denotes
the standard Euclidean norm. Find by direct computation rotrot v, Av and V (divv), and verify that

rotrotv=vdivv - Av.

Recall that Av =4e¢ div (Vv). It might be convenient to first find formulae for divr, V|r| and so on, and then to proceed
using the identities of the type div (pu) =ue Vp + pdivu and so on. (See the list presented during the last tutorial.)

2. Show that

%1, (A) -
8A2 [B7 C] - Oa
9 ;;gA) [B,C] = (TrC) (TrB) + Tr (CB),
82;;(2” [B,C] = (detA) (Tr (A™'B) Tr (A"'C) - Tr (A"'BA'C)),

where I; (A), Io(A) and I5(A) denote the principal invariants of matrix A, that is

I (A) =qer TrA,

1
L2(A) =aer 5 ((TrA)* - Tr (A%)).
Ig(A) =def det A.



