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l.LetA= L __J

(1)  Find characteristic polynomial of A. (5 Points)

(2) Find all eigenvalues and eigenvectors of A. (SPoints)

(3) Find an invertible matrix P such that P~ AP = D is a diagonal matrix.
(SPoints)

(4) Find 4°.(5 points)

1 1 0
2. LethlO 2 1} :
0 0 -1

Show that P is invertible and find P~ . (15 points)

3. Let M be the vector space of all 2x2 matrices. Let A = Ll) é} and let
U={X in M | AX=XA}.
(1) Show that U is a subspace of M. (5points)

(2) Find a basis for U. (Spoints)

4. Let a,=(0,1,1),a,=(1,1,0),a,=(0,1,0). Show that S={ a,,4a,,4a, } form a basis for R’.

(10 points)
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5.Let u=(1,1)and u,=(1,-1),and let T: R*— R* be the linear operator such that

T(u,)= (1, -2) and T(»,)=(-4, 1)

Find a formula for T(x, y). (15 points)

1 -1 0 2
6. Let A= [O -2 2 4] be 3x4 matrix. (20 points)
1 -1 0 3

(a) Show that AX=Y 1s consistent for all 3x 1 matrix Y.

(b) Find a basis for the solution space of AX=0.

7. Let A be mxn and B be nxm matrices. Prove that if m<n, then BA is not invertible.

(10 points)
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