Nonsingular Matrices

Name: Unique ID:

Problem 1. Consider the matrix A, its inverse A~', and the vector b given by

—6 -6 10 3 1 -1 3 -3
2 3 -5 -3 . 0 1 -4 -1
A=11 1 9 4 AT=1 0 0 0 =3
-2 -2 3 1 -1 0 -2 2

Find all solutions x to the system Ax = b.

Problem 2. Consider the matrix L given by
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Find L1,
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Problem 3. Suppose A is an n X n matrix that satisfies the equation
AP —4A*+TA-1,=0,

Show that A is invertible and find a formula for A~1.

Problem 4. Suppose A is a matrix satisfying

1 0
-7 0

A 31 ~ |o
2 0

Is this enough information to determine if A is nonsingular? Why or why not?



In general, inverses are difficult to calculate because we do not have a convenient formula for them. This next
problem investigates this matter for generic 2 x 2 matrices. If you successfully work through this problem,
then you will be rewarded with a faster way of calculating 2 x 2 inverses!

Problem 5. The formulas below depict a generic 2 x 2 matrix A and another matrix B whose entries are
related to the entries in A.

A [a b] B { d b}
c d —c a
The matrix B is called the adjugate of A.

(a) There is a scalar z satisfying the equation AB = x - I5. Find this value of z.

(b) If we know that the value of = from the previous part of this problem is nonzero, then what is the

1
significance of the matrix — - B? Use mathematical reasoning to explain.
x

Problem 6. Supose A satisfies the equation

1 0 0 1
01 0 0
rref(A)=10 0 1 3
0 00O
0 00O

Is this enough information to determine if (ATA)™! exists? Why or why not?



