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1 0 01
|0 B0 Verify that the matrices A= [ " 2} and B= L J

do not satisfy the commutative property for multiplication.

Solution: The products are AB=[1 OMO 1}:{0 l} and BA:{O 1}[1 0}=[_1 2}
-1 2|1 1 2 1 1 1) -1 2 0 2

so that AB = BA .

In Example 2 we describe all matrices that commute with a particular matrix.

100t E 0 Find all 2x2 matrices that commute with the matrix A

Il
1
—_ =
— o
| I

Solution: We start by letting B denote an arbitrary 2x2 matrix B

Il
1

o o
o o
]

Then the product of matrix A on the left with matrix B on the right is given by

AB_lOab_a a OthththA—abIO—a+bb
T o1l d| |a+c b+d ntie ofhernanc, BA= ¢ dlf1 17 |c+a 4

Setting AB=BA, we obtain
a=a+b atc=c+d and b+d=d
so that b=0 and a=d. Let S be the set of all 2 x 2 matrices defined by

o st

Then each matrix in S commutes with the matrix A.

e Sl

—
Transpose of a Matrix
The transpose of a matrix is obtained by interchanging the rows and columns of a matrix.

DEFINITION

Transpose of a Matrix

The transpose of a matrix is obtained by interchanging the rows and columns of a matrix.
Transpose If A is an mxn matrix, the transpose of A, denoted by A', is the nxm matrix with ij term
(At)ij =aj

where 1<i<n and 1<j<m

For example, the transpose of the matrix

1 2 3 1 0 -1
A=|l0 1 4|isA'=|2 1 2
-1 2 1 -3 4 1

Notice that the row vectors of A become the column vectors of A,
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