MATH 54 — TRUE/FALSE QUESTIONS FOR MIDTERM 2

PEYAM RYAN TABRIZIAN

1. (a) If Aisdiagonalizable, then A3 isdiagonalizable.

(b) If Aisa3 x 3 matrix with 3 (linearly independent) eigenvec-
tors, then A isdiagonalizable

(o) If Aisa3 x 3 matrix with eigenvalues A = 1,2, 3, then A is
invertible

(d) If Aisa3 x 3 matrix with eigenvalues A = 1,2, 3, then A is
(always) diagonalizable

(e) If Aisa3 x 3 matrix with eigenvalues A = 1,2,2, then A is
(always) not diagonalizable

(f) If x isthe orthogonal projection of x on I/, then x is orthogo-
nal to x.

(9) If aisthe orthogonal projection of u on Span {v}, then:
N u-v
i= (v

(h) If @ isan orthogonal matrix, then () isinvertible.

2. (8 If Aisdiagonalizable, then A isinvertible.

(b) If Aisinvertible, then A isdiagonalizable
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3. (@ If A={a;,as,a3} andD = {d;,d», ds} arebasesfor V, and
P isthe matrix whose ith column is [d;] ,, then for all x in V/,
we have [x|, = P [x] ,

(b) A 3 x 3 matrix A with only one eigenvalue cannot be diagonal-
izable

(o) If v; and v, are 2 eigenvectors corresponding to 2 different
eigenvalues \; and \,, then v, and v, arelinearly independent!

(d) If amatrix A has orthogonal columns, then it is an orthogonal
matrix.

(e) For every subspace IV and every vector y, y — Projyy isor-
thogonal to Projwy (proof by pictureis ok here)

(f) If y isaready in W, then Projywy =y

4. () If Aisa3 x 3 matrix with eigenvalues \ = 0, 2, 3, then A must
be diagonalizable!

(b) There does not exist a3 x 3 matrix A with eigenvalues A =
1,—1,—1+ 4. (ignorethis)

(o) If Aisasymmetric matrix, then al its eigenvectors are orthog-
onal.

(d) If @ isan orthogona n x n matrix, then Row(Q) = Col(Q).

(e) Theequation Ax = b, where Aisan x n matrix aways has a
unique least-squares solution.

(f) If AB = I, then BA = 1.
(9) If Aisasquare matrix, then Rank(A) = Rank(A?)

(h) If W is asubspace, and Py is the orthogonal projection of y
onto IV, then P%y = Py
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@y fT:V — W,wheredim(V) = 3 and dim(W) = 2, then T
cannot be one-to-one.

() If Aissimilarto B, then det(A) = det(B).



