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3.11   Similarity of Matrices 3.87

Example 1:  Show that the matrices 
1 1

1 4−









  and 

2 1

1 3









  are similar but that 

3 1

6 2− −









  and 

−









1 2

1 0
 are not.

Solution: Let A B C=
−









 =









 =

− −











1 1

1 4

2 1

1 3

3 1

6 2
, ,  and D =

−









1 2

1 0

 

det ( )

det ( )

A

B

=

−

=

= =

1 1

1 4
5

2 1

1 3
5

 

det ( )

det ( )

C

D

=

− −

=

=

−

= −

3 1

6 2
0

1 2

1 0
2

Since det (A) = det (B), matrices A and B are similar.

Since det (C) ≠ det (D), matrices C and D are not similar.

Example 2:  Let T : R3 → R3 defined by

 T

x

x

x

x x x

x

x x

1

2

3

1 2 3

2

1 3

2

7
































=

+ −
−
+

















S1 is the standard basis for R3 and S2 = {w1, w2, w3}, where 

 w w w
1 2 3

1

0

0

1

1

0

1

1

1

=

















=

















=

















, ,

Verify that det ( ) det [ ] det [ ] .T T T
S S

= ( ) = ( )
1 2

Solution: The standard matrix of T is 

 [ ]T =

−

−

















1 2 1

0 1 0

1 0 7

Since S1 is the standard basis for R3, 

 [ ] [ ]T T
S1

1 2 1

0 1 0

1 0 7

= =

−

−
















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 det ( )T =

−

− = −

1 2 1

0 1 0

1 0 7

8

Since S1 is the standard basis for R3,

 

w w

w w

w w

1 1

2 2

3

1

1

1

1

0

0

1

1

0

[ ] = [ ] =
















[ ] = [ ] =
















[ ] =

S

S

S 33

1

1

1

[ ] =
















Transition matrix from S2 to S1 is

 

P
S S S

= 





=

















[ ] [ ] [ ]w w w
1 2 31 1 1

1 1 1

0 1 1

0 0 1

Thus P
− =

−

−

















1

1 1 0

0 1 1

0 0 1

The matrix of T w.r.t the basis S2 is

 

[ ] [ ]T P T P
S S2 1

1

1 1 0

0 1 1

0 0 1

1 2 1

0 1 0

1 0 7

= =

−

−

















−

−

















−

11 1 1

0 1 1

0 0 1

1 4 3

1 2 9

1 1 8

















= − − −

















 det ([ ] )T
S2

1 4 3

1 2 9

1 1 8

8= − − − = −

Hence, det ( ) det [ ] det [ ]T T T
S S

= ( ) = ( )
1 2


