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LetA=|12 —1 =1 {and7T(x) = Ax for x € R. Find bases for
011 2 | |
ker(T) and im(T"). (15%)
.Let A= [ L2 J
- 21

(2) Find an invertible matrix P such that P~1AP is diagonal. (15%)
(b) Find A5 — A% + 243 = 342 + 24 + I. (10%) |

.If A is an n X 7 matrix such that A> = A. Let U = {v e R*"|Av = v} and
W = ker(A). Show that R* = U & W. (15%) '

.Let By = {(1,0),(1,1)} and B3 = {(1,1,1),(1,0,1),(0,0,1)} be ordered
bases of R and R®, respectively. If T'(z, ) = (z — y,2 + 2y, 2z +y), find
the matrix representation of 7' with respect to 5 and. B;. (15%)

.Let S = {uy,us,...,u,} be asubset of an n-dimensional vector space V.
Does S spans V imply that S is linearly indepéndént?_Why? (15%)

. Let V be the space of all poiy’nomials of degree at most 3. Define the inner
product on V by < p,g >= ff p(z) ¢(z) dz for p,q € V. Let 8 be the
subspace-of V spanned by {1,z}. If v = z?, find a vectoru € § and a vector
w € St such that v =u + w. (15%) '
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