. (20 points) Short answer questions. No explanation of answers needed for this problem
only. Be sure to explain your answers and show your work on all other problems!

(a) True OT@5 If A, B, and X are invertible matrices such that XA = B, then
X=A"B. (
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(b) True or False: If A is a square matrix whose columns add up to the zero vector,
then A is invertible.
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(¢) True or False: If A is an invertible matrix, then A and AT have the same null space.
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sop— ond AT (nverh b veans avll( AT)=G,
(d) True or False: If A is a 3 x 5 matrix such that (row (A))*+ = R, then A must be
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(e) True or False: If an n x n matrix has n distinct eigenvalues, then it must be
diagonalizable. ‘
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(f) True or False: The transformation T : R® — R® defined by T'(¥) = —7 is a linear
transformation.
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(g) True or false: The transformation T : R* — R' defined by T'(¥) = ||Z] is a linear
transformation. , ;
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(h) If Ais a 3 x 5 matrix, what are the possible values of nullity(A)?

(i) Let a1, a3, as be linearly independent vectors in R7, and let A = [@7 a3 a3]. What
are the possible values for the rank of A?
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(j) Let S be a subspace of R", and let ¥ and @ be vectors in R". If projgv = @, what
is projgt? - .
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2. (20=6+2+8+4 points) Let A = [ 3 4 3} :
0 0 =2

(a) Compute the characteristic polynomial of A.
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(b) Find all of the elgenvalues of A.
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(¢) Find a basis for each of the eigenspaces of A.
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(d) Is A diagonalizable? If yes, find P and D; if not, explain why.
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(a) Find the coordinate vector [Z]g of # with respect to B.
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3. (9=4+5 points) Let ¥ = {_34} and B = {[1} ; [1} } " [OI\ C’L; = (
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(b) Assume that C is another basis for R?, and that the change of basis matrix from C

4. (6 points) Find a basis for W+ if

to B is [_11 (1)] Find the coordinate vector [#]¢ of & with respect to C.
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5. (5 points) Find the coordinate vector [U]g of T = {~3J with respect to orthogonal basis
9 .
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6. (5 points) Compute det A% if 4 = PDP~!. where | e )
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7. (5 points) Show that if \ is an eigenvalue of an n X n matrix C, then A% is an eigenvalue
of C3,
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8. (5 points) Explain why a square matrix that has two equal rows, must have 0 as one of
its eigenvalues.
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9. (5 points) Let A and B be 3 x 4 matrices. Show that W = {Z# € R* : @: is ¢
subspace of R*.

T e

b
f,—\o be (A W

(D 0w i . N:&t{snxhs((;
yes : A0=07RO cand ign.
(2> ¢ U, Y v W, s \}H’\f?
~Nes £ AU =BuU and
AT = BV,
rnhen



