Math 315, Section C2, Fall 2002, September 20, 2002
Solutions - Some True/False Review Problems for Chapters 1 and 2

Note: This s just a sampling of problems. It does not include everything. For each problem,
decide whether or not it is true for all such matrices. Give a proof or explain your reasoning
if true; give a counterexample if false.
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. False. For example,

False, because it could be that there is no solution. See Example 5a on page 18.
True.x = 0 is solution.

True. By Theorem 1.4.3 on page 71-72,s nonsingular if and only if it is row
equivalent ta/, which means its reduced row echelon forni.is

False. For example, # = I andB = —1I, thenA and B are nonsingular butt + B
is the zero matrix, which is singular.

False. Itis true that B is nonsingular, but the correct identity(ig¢ B) ! = B~* A~

False. The statement would be truelifvere nonsingular, butt might be singular,
even if it is not the zero matrix. For example, let
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True.x = [1 1 1]7 is a solution. The conditioa, = as is irrelevant for this question.

True. Since, = a3, b = a; +a,+a3 = a; +2a,+0az. Thereforg1 2 0] is another
solution in addition to the one mentioned in the previous question. This shows that
Ax = b has at least two solutions, so it has an infinite number of solutions.

True. By the theorem on page 112{(AB) = det Adet B. Using the same theo-
rem,det(BA) = det B det A. Using just the commutative property of numbers, we
conclude thatlet(AB) = det(BA).

ra)e-[22)

Thendet A = det B = 0 butdet(A + B) = 1.

False. For example, let

False. The correct statementlis(cA) = ¢" det A, wheren is the number of rows
of A.

True. By atheorem on page 1@5¢((AB)T) = det(AB), and this equaldet A det B
by the theorem on page 112.
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False. For example, let
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True. A matrix is nonsingular if and only if its determinant is nonzero. The determi-
nant of a triangular matrix is the product of the diagonal entries (see p. 105), which
will be nonzero if and only if each diagonal entry is nonzero.

True. By the theorem on pages 71-A%, = 0 has a nontrivial (honzero) solution
if and only if A is nonsingular, and by the theorem on page 1A @& nonsingular if
and only ifdet A = 0.

False. See pages 108-109 for information on how the determinant changes when a
row operation is done.

False. By the theorem on pages 71-72 i§ nonsingular, thedx = 0 has only the
trivial solutionx = 0.

True. See Section 4 of Chapter 1.
False. The correct identity (st B)T = BT AT
True. This follows from the definition of matrix multiplication. See page 41.

True. Ifb is a linear combination of the columns df this means there are scalars
x1,...x, such that
ria; + x0as + -+ + x,a, = b,

where thea; are the columns ofl, sox = [z; x5 ...x,]T is a solution ofAx = b,
so the system is consistent.



