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t. {10 points) If A is an n % » matrix such that A* = A, show that tr{Ad) =
rank(A4}. '

L

(15 points) On R', let ¥ be the subspace defined by 71 = x4, 22 = T2
Nenote by 4@ R* — R* to be the reflection with respect to the subspace V.

fa] Find the matrix (with respect to the standard basis in B representing
A,

(b Find the minimal polynomial of A

3. (13 points) If 4 = ( L1 )_, and 1f we know that A" = oA+ 3/, find o, 3.
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4. (10 paints) If p,g are two orthorormal column vectors in IR?, and A4 =
p.p’ & q-g7, where p7 is the transpose of p. Find the charactenstic poly-
nomial of A.

5. (10 points) If A, B are two symumetzic matrices, Denole by A{A] the smallest
ergenvalue of A, Show that
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6. {15 points) If A = {a,.)1¢;, ;<o where a;; = 1.

(a) Find the rank of A — =1 in terms af x.

(h} Find the optimal z so that A — xf is positive definite.

7. (15 puwints) Let ¥ : ¥V -+ V be a linear operator, Suppose that v 13 an
gigenvector correspondiag to the eigenvalue Ay and wy is an ergenvector oor-
responding to the eipenvalue Ay, where A, £ A Potv =1 + 1

(a) Let W be the -cyclic subspace generated by v, l.e. W = Span{w, I'u,
Tip. ..}, Find the dimension of W,

{b) Let T be the restriction of 7'to W. Find the characteristic polynomial
ab Tw.
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B (10 points) Let A and B be m % n matrics. Suppose that rank(A] = r; 2
rank{ H) == v

|a) Prove that »; < rank[A B] = rank|B A] € r, + r; and prove that
rank|A + 5 8] = rank|A B]. Where (A B] means the m x 2n matrix,
where A is the first shumatrix, and B is the second matrix, that is

— e N S Flcj<n
[A B] = (&), iy = { biion ff m 4] < g 2n

(b) Using the resulls in (a}, prove that v; — ry < rank( A4 + B) < ry 4y



