Math 54 Fall 2017

Quiz 4

’ You have 20 minutes to complete this quiz. To receive full credit, you must justify your answers. ‘

Name :

1. (5 points) Find the inverse of the following matrix.

7T 2 1
0 3 -1
-3 4 =2

Solution: We proceed by reducing the matrix to RREF after augmenting it with the identity
matrix.
7T 2 1|1 0O 1 2/71 1/711/7T 0 0 1 2/7 /7 |1/7T 0 0
0o 3 -1j0 1 0|0 3 -1} 0 1 0f—=1]0 3 -1 | 0 1 0 —
-3 4 -2|0 0 1 -3 4 =210 01 0 34/7 —-11/7|3/7 0 1
7T 2 1 1 0 0 7T 0 5/3 |1 -2/3 0 7 0 0 |-14 56 -35
o 1 -1/3(0 1/3 0| —>1|0 1 -1/3/0 1/3 0| —1{0 1 O 3 —11 7
0 34 -11 (3 0 7 0 0 1/3 |3 -34/3 7 0 0 1/3] 3 =34/3 7
100 —2 8 =5
- 10 1 0 —-11 7
0 0 1 -34 21
Thus, we see that the inverse matrix is
-2 8 =5
3 —-11 7
9 =34 21

2. (5 points) Let A be an invertible n x n matrix. Show that the linear transformation 4 : R — R" is
one-to-one and onto.

Solution: First suppose that Ax = 0 for some x € R™. Applying A~1, we get
0=A'0=A"'"Ax=I,x=x

so we see that A is one-to-one.

Now, suppose that b € R™.

We want to find a vector in R™ that is sent to b by A. Consider the
vector A~'b. We have

A(A™ D)

as desired. Thus, we see that A is onto.

=AA"'b=I,b=b




