Mathematical foundations of relativity Y. Itin

Homework #4

Exercise 1.
Prove that if a tensor is symmetric (antisymmetric) in some basis it is sym-
metric (antisymmetric) in every basis.

Exercise 2.
Prove that an antisymmetric tensor of type (p,0) or (0,p) with p > n is zero
(dimV = n).
Exercise 3.
Prove that
dimAr (V) = — "
im =
pl(n — p)!
Exercise 4.
Prove that
1) (aAB)Ay=aA(BAY)
2)  (a+B)Avy=aAy+BAy
3)  k(aApB)=(ka)AB=an(kB)
4) aNB= (-1 Ay
Exercise 5.
Prove that
1) v|[(a+ B) =v]a+v]|B
2) (v+u)|a=v|la+u|a
3) v|ulw=—ulv]w
4)  vl(anp) = (v]a) AB+ (=1)* %A (v]B)
Exercise 6.

Prove that for any p-form w
9 A (eq]w) = pw

ea| (V" Aw) = (n - p)w



