Matrices and Systems of Equations

SECTION 4 EXERCISES

1. Explain why cach of the following algebraic rules
will mot work in general when the real numbers a
and b are replaced by m x n matrices A and B,
(@) (a+b) =a° +2ab+ ¥
(b) (a+b)a—b)=a b

2. Will the rules in Exercise 1 work if a is replaced by
an n x n matrix A and b is replaced by the n x n
ientity matrix /7

3. Find nonzero 2 x 2 matrices A and B such that
AB = 0.

4. Find nonzero matrices A, 8, and C such tha
AC=BC and A#£B
§. The matrix
-1

has the property that A® = 0. Is it possible for a
ponzero symmetric 2 x 2 matrix 1o have this prop-
erty? Prove your answer.

6. Prove the associative law of multiplication for 2 x 2
matrices; that is, let
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and show that
(AB)C = ABC)
O i p
7. Let
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Show that A* = O forn

: ; For

10, Lc'Aka‘ymnxllm
each of the following, determine whether the given
matrix must be symmetric or could be noasymmet=

ne
@ C=A+8B
(c) E=AB (d) F=ABA
(¢) G=AB+ BA (N H=AB~-BA
11. Let C be a noasymmetric a X 7 matrix. For cach of
the following, determine whether the given .mll’lx
must be symmetric or could be nonsymmetnc:
W A=C+CT ® B=C-CT
€ D=C'C @ E=C’C-cCCT
(€ F=(U+C)I+C")
M G=U+Cxl~C")

12) Let
A= (o o2

Show that if d = ay a3 — azay; # 0. then

b) D= A?

A = 1[ an =-an l
d | —ay an

@Un&mﬂlﬁmﬂwﬁu 12 to find the inverse

of each of the following matrices:
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ll. Let Aand B be n x n matrices. Show that if

Show that A~ is
= A.

I, then AT is nonsin-



