Matrices and Systems of Equations

18, L&t A be a ponsingular n x m matrix. Use math-

ematical induction to prove that A™ is nonsingular

and
(A% = (A™)"

form=1,23,....
Let A be an m x n matrix. Show that if A® = O,
then / — A is noasingular and (1 — A)~' = [ + A.
- Lot A be an i x m matrix, Show that if A**' = O,
then / = A is nonsingular and

=A==l +A+A +.. 4+ A"
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show that R is nonsingular and R~ = RT,
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A, Show that if G is any matrix of the form
as cos sind

sinf  —cosd

then G is an imvolution,
Let u be a unit vector in R* (Le. 0w = 1) and let
H = | — 2uu”. Show that ¥ is an involution.

A matrix A is said 10 bo idempotens if A = A,
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28. Let A be an s x n matrix. Show that A7A and AA7
are both symmetric.

29. Let A and B be symmetric # x n matrices. Prove
that AB = BA if and only if AB is also symmetric.

30. Let Abeanm x m matrix and let
B=A+AT and C=A-AT

(a) Show that B is symmetric and C is skew sym-
metric.

(b) Show that every n x m matrix can be repre-
sented as a sum of a symmetric matnix and a
skew-symmetric matrix.

31. In Application 1, how many married women and
how many single women will there be afier 3 years?

32. Comsider the matrix
0

1

A= 10
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(a) Draw a graph that has A as its adjacency ma-
trix. Be sure to label the vertices of the graph.

(b) By imspecting the graph, determine the number
dramzmv,»v.um Vs
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(c) Compete the second row of A*, and use it to

determine the number of walks of length 3
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