Prob.#1
a) Show that the eigenvalues of A and AT are the same.

b) Show that the matrix A is invertible if and only if A does not have a zero eigenvalues.

c) Show that if the eigenvalues of A are λ1, λ2,…, λn and A is invertible, then the eigenvalues of A are 1/ λ1,1/ λ1,….,1/ λn .
d) Show that the eigenvalues of A and T-1AT are the same.

Hint: you’ll need to use the fact dat(AB)=det(A)det(B) and         det(A-1)=1/det(A).
(Provided that A is invertible)
e) Consider the characteristic polynomial א(s)=det(sI-A) of the matrix A:
i. Show that א(s) is monic, Which means that its leading coefficient is one [א(s)= sn + ….]
ii. Show that the sn-1 coefficient of א(s) is given by –trace(A).
iii. Show that the constant coefficient of א(s) is given by det(-A).
iv. Let λ1, λ2,…, λn denote the eigenvalues of A, so that 

א(s)= sn +an-1sn-1+…+a1s+a0=(s- λ1)(s- λ2)….(s- λn)

Show that an-1 = -∑n    λi and a0 = ∏n (-λi)
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