rmine the values of & for which the following matrix has an inverse:

—k

A =

0
1 (10 pts)
1

=3
1
k

1
3

b) Find the inverse of 4 for the special case when £ = 1. (10 pts)
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2) a) Show thatif 447 (where A7 is the transpose of A) has no inverse, then 4 itself
cannot have an inverse. (5 pts)

b) Show that if a matrix 4 is row equivalent to a matrix B, then there exists an
invertible matrix O such that QA = B (and O7'B=4). (10 pts)

c) Show that if A can be written as the product of elementary matrices, then the linear
System Ax =0 has only the trivial solution. (5 pts)
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A matrix 4 is said to be an idempotent matrix if 42 = 4. Prove the following

a) If4 is idempotent, then / — 4 is also idempotent. (5 pts)

b) IfAis idempotent and invertible then 4=7. (5pts)

c) If4isidempotent then 7 -24 is invertible. Find (/ ~24)™" in terms of A. (5
pts)

d) Give an example of a 2x 2 idempotent matrix 4 such that 4 is not the zero or the
identity matrix. (5 pts)
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(1 0 ¢
3) Find a square matrix 4 that satisfies A=|0 -1 o (10 pts)

0 0 -1

b)Let 4 bea Square matrix. Prove that if the homogeneous system Ax =0 has a
unique solution (the trivia] solution), then the system 4*x = @ 4

so has a unique
solution. (10 pts)
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ve the following |

2%, +2x, +10x, = -2
X +2x, +Tx +x, + 4x, =-3
Xy + 504X —x, =0

2x +2x, +10x; +2x, +x, =2

f2 2 o O O O -2
2

Inear system of equations by Gauss-Jordan el

(20 pts)
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