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Answer true or false.
1. If A=!' and B~! exist and commute, then A and B commute.
2. If A, B are n x n matrices, A # 0, and AB =0, then B = 0.
3. If A and B commute, and B~! exists, then A and B~! commute.
4. (AHY1=(ANH
5. (AB)'= A'Bt.
6. (AB)"'=A"1B"1.
7. (A+ B)?= A?+2AB + B>

8. If W is a subspace of a finite-dimensional vector space V and dim W = dim V', then
W =V.

9. IfU,W are subspaces of V for which dim(U+W) = dim(U)+dim(W), then UNW = {0}.

10. If U, W are subspaces of V', which of the following are subspaces of V', and which are
not:
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11. Let V be the vector space of all upper-triangular matrices with entries in F'. Then
dimV =
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If 74, 72,..., 7T, are transpositions in S,,, then sgn(7,,7p—1...71) = (—=1)"" "

If Ais n by n, and every product A; ) ... Ap @) is zero, then A has a zero row.
If 7 is a transposition, then 7 = 771

det(AY) = #(A), for an invertible matrix A.

If A is a square matrix with integer entries, then det A is an integer.
Ifm =(2143)and my = (1 34 2), find myms.

If o =(52341), then sgn(o) = 1.

If Aisn xn and dim(Ker(A)) =n, then A = 0.

If A, B are n x n matrices, then Ker(BA) C Ker(A).

There exists a linear transformation 7" : V' — V with representations A and B such

that det A # det B.
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Any matrix is similar to a diagonal matrix.

The determinant of a matrix is zero iff one of its eigenvalues is 0.

If Ais a2 x 2 matrix, then det(A\ — A) = X2 — trA -\ + det A.

(x,y) = mt(i })y is an inner-product.

Any orthonormal family is linearly independent.

Any orthogonal family is linearly independent.

If the family {(1,1), (1, —1)} is orthonormalized, what does one obtain?
If u,v € V, then |Ju+v|]? = [Jul]® + [Jv]|*.

Every finite-dimensional inner-product space has an orthonormal basis.

Not every orthonormal list of vectors in V' can be extended to an orthonormal basis of



32. Each operator on V' has at most (dim V' — 1) distinct eigenvalues.
33. Eigenvectors corresponding to distinct eigenvalues are linearly independent.
34. Eigenvectors corresponding to distinct eigenvalues are orthogonal.

35. If {vy,...,v,} spans V, and T : V — W is surjective, then {T'(vy),...,T(v,)} spans
W.

36. If {vy,...,v,} is linearly independent in V', and T : V' — W is surjective, then the set
{T(v1),...,T(v,)} is linearly independent in W.

37. 1If V is finite dimensional, then any spanning list of vectors in V' with length dim V' is

a basis of V.

38. There exist 7' : R® — R? with no eigenvalues.

39. For any Cauchy sequence [{a,}7°] with a finite number of 0s, AN € N, L > 0, L € Q,
s.t. |an| > L ¥Yn > N.

40. If {vy,...,v,} is an orthonormal set in V' and dim(V') = n, then {vy,...,v,} is a basis
for V.



