Differentiable manifolds — exercise sheet 11

Exercise 1. (Try to) Prove that
Vie(VeeVs) =V @ Ve Vs,
VioV, =V, @ V.

Exercise 2. In lectures, for £, € V*, we defined £®@n:V xV — R by

§@n(vi,v2) = §(v1)n(v2).
Show that £ @n e V* @ V*.
Exercise 3. Show that VR V.

Exercise 4. Let A:V — W be linear. Show that A induces linear maps defined on generators by
AR — "W, A @ @) = Avy) @ -+ @ A(vg).

A% P W — @F VT A (G R Q&) =A%(&H)® - @ A*(&).

Show further that
A" SymFW* — Sym* v,

AT NP — ARV
Exercise 5. Compute the dimension of Sym*V.
Exercise 6. Show that ®2V = A2V @ Sym?V. Is it true in general that @*V = A*V @ Sym*V?
Exercise 7. Prove the following identities for n,&, &1, , & € V*:
L EAn=3(E@n—n®E);
2. ENE=0;
3o G N NG A NEGN N == N NG NG A N

if a € AFV* B € AlV* then a A B = (—1)*B A a.

~

Exercise 8. Read the section Abstract tensor products of vector spaces.



