Leibniz-Institut fiir Ostseeforschung Hydrodynamik
an der Universitit Rostock PD Dr. habil. L. Umlauf, Dr. P. Holtermann

Assignment Nr. 1

due 25 October

Problem 1
Expand the following equations for an index range of three, i.e. 7,5 =1,2,3:
(a) Ajjzj+b;=0,
(b) & = Cjjziz; ,
(c) ¥ =T;5j;

Problem 2

Verify the following identities:

£) €ijk€itm = 0j10km — OjmOni (’e-0 identity’)

Problem 3
a I)Xpand and Silllplify the expressi()n AZIZ.T, where i, ) = 1, 2, 3 and
J J J

(i) Aj; is symmetric,

(i) Ajj is skew-symmetric.

(b) Let A;; be symmetric and B;; skew-symmetric. Show that A;;B;; = 0.
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Problem 4

Recall that the vector product of two vectors u = u;e; and v = v;e; is a quantity
w = u X v with components

W1 = UV3 — U3V , Wz = U3V1 — UIV3, W3 = U1V — U2V1 ,
with reference to the right-hand orthonormal basis {e;, ey, e3}.
(a) Verify that w; = g;jpu;vy.
(b) Show that for any three vectors u, v, and w
uX(vxw)=(u wv— (v uw

(hint: use the £-9 identity.)

Problem 5

Use indical notation to verify the following identities:

where ¢ denotes a scalar field and v a vector field in E. (hint: for the last relation,
use the -0 identity.) For each case, indicate if the result is a scalar, a vector, or a
second-order tensor.

Problem 6

For arbitrary wy, let the components of a tensor W be given by

1
Wi; = —5ikk - (1)

(a) Show that W is a skew-symmetric tensor.

(b) Using the relation ¢;46,; = 20y (see above), show that (1) can be inverted to
yield
Ww; = gijkaj . (2)
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