Jacobs University Spring Term 2011
School of Engineering and Science

Linear Algebra II, Homework 13

Due Date: Tuesday, May 17.

Problems marked (x) are bonus ones.

13.1. Let dim L =4, f=¢e' @es + e Q@ ez + €3 @ eq € TY(L). Find all
(a) a € L*, such that f(z,«a) =0 for every x € L;
(b) x € L, such that f(x,«) =0 for every a € L*.

13.2. (a) Show that for every f € A%(L) there is a basis (ey,...,e,) of L such that
f261/\€2+€3A64+"'+€k_1/\6k
for some even k.
(b) Show that f € A%(L) is factorizable if and only if f A f = 0.

13.3. Let {e1,...,e,} be a basis of L. Show that symmetric tensors of the form

e e (=861 ® R Rea® Re® Qe ® - ®e,)),  at+a,=q

' '

al a QAn
span the symmetric power S9(L).

13.4. (x) Let f € End(L), {e1,...,e,} is a basis of L. Define a symmetric square S*(f) €
End(S?(L)) by
(S*(f))(eie;) = S(f(ex) ® f(e;))
(a) Show that S?(f) is well defined.
(b) Show that tr S2(f) = 1((tr f)*+ tr f?).

(c) Suppose that the characteristic polynomial of f has roots Ay,...,A,. Show that the
characteristic polynomial of S?(f) has n(n+1)/2 roots \A;, 1 <i<j<n.



