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The Transpose of a Matrix

Definition: Let A be an m X n matrix. Then the transpose of A is the n X m matrix AT whose ij-th entry is the
Ji-th entry of A. That is,

Ah; = )y

Examples

S
1 2 3 4] |2 =22
[—1 -2 -3 —4]‘3 -3

4 —4

2
[2 4 8] = [4]
8

The Transpose of a Matrix

Properties of the Transpose

One interesting property of the transpose is that it is an operation on a matrix that changes the size of the matrix.
Therefore, in general, A + AT will not be defined, nor will A = AT be true.

However, in the case that A is a sqaure matrix, A + AT is defined, and there is a possibility that A = AT (but this is
not necessarily true).

Theorem 3.1.2

For any matrices A and B and scalar s € R, we have that
1. ATy =4
2. A+BYF =AT + BT
3. (s4)T = AT
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The Transpose of a Matrix

Example
-3 0
19 2 r [-3 9 -2 7
LetA = B . Then A _[ |
7 -1
We see that
-3 0
r |9 2|
@r=15 5|74
7 -1
Moreover, we note that
-15 o7
<7 | 45 10| [-15 45 —10 35] -3 9 =2 7| <1
=10 0[]0 10 10 5]_3[0 2 2 17
33 -3
The Transpose of a Matrix
Example
-3 0
|19 2 r [-3 9 2 7
LetA = BT Then A _[0 9 _1}
7 -1
4 1
o |5 -3 r_[4 -5 0 -9
Now, if B = 0 2 ,then B —[1 3 9 6}
-9 6
Therefare,
-3 0 4 1 11
|9 2 -5 =3|_| 4 -1
ATB=l 5 2 fle 2|72 s
7 -1 -9 6 |2 5
Hence, we see that
T,er_ [-3 9 -2 7 4 -5 0 9] [1 4 -2 2] T
ArB =1 5 2 —1]+[1 -3 2 6] 1 -1 4 5 |T@HB
Page 2 of 2

© University of Waterloo and others




