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(. LetA=[6 "5].
2 -1

(a) Find a matrix P that diagonalizes A. (10 points)
(b) Find 4". (10 points)

2. LetV be the space consisting of all polynomials of degree less than
or equal 2 and the zevo polynomial. Let T: V- #° pe defined by
T(atbx+tex®) = (ath, ¢) and B={1, x,x’}, D={(1,-1),(1,D)}.
(1) Find the ker(T). (10 points)
(b) Find the matrix of T corresponding to the ordered bases B
and D. (10 points)

3, LetA=0 -2 2 4| be3xd4 matrix. (20 points)
I -1 0 3

(a) Show that AX=Y is consistent for all 3x1 matrix Y.
(b) Find a basis for the solution space of AX=(,
4. Let w=(1,1) and wu,=(L,-1),aud let T: R> - R* be the lincar
operator such that
T(u)=(1,-2) and T(u,)=(-4, 1)
Find a formula for T(x, y). (10 points)

S. Let W be a finite-dimensional subspace of an inner product space
V.Let {v,, v,,...v,} be an orthonormal basis for W. Let xe V and
y= (X, v,) vt (X, v, ) v, oot {x, v, ) v,.
Prove that

(a) x -y is orthogonal to W. (10 points)
(b) ||x-y|I< Hx-z“yfor all z in W that is different from y. (10 points)

6. Let A be a nxn real matrix. Prove that if 4°+ =0, where 1 i
the identity matrix, then n is even. (10 points)




