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Let
A

∈
L

(X
,Y

)
w

here

A
has

m
atrices

A
B

X
→

B
Y
,and

A
′B

′X
→

B
′Y

,resp.

P
is

the
m

atrix
ofB

′X
w

.r.t.B
X

and
Q

ofB
′Y

w
.r.t.B

Y

T
hen

A
′=

Q
A

P
.

P
f.

A
e
′i
=

A
· ∑

k

p
k
i e

k
=

∑

k

p
k
i A

e
k

=
∑

k

p
k
i (

∑

l

a
lk f

l )

=
∑

k

p
k
i 

∑

l

a
lk [

∑

j

q
jl f

′j ] 
=

∑

k

∑

l

∑

j

q
jl a

lk p
k
i ·f

′j

W
h
e
n
c
e

a
′ij

=
∑

l

∑

k

q
il a

lk p
k
j
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D
efi
n
itio
n
o
f
E
q
u
iv
a
len
ce

D
e
fi
n
itio

n
4
4

Tw
o

m
×

n
m

atrices
A

and
A

′are
e
q
u
iv
a
le
n
t

iffthere
are

nonsingular
square

m
atrices

P
n

and
Q

m
such

that
A

′=
Q

m
·
A

·
P

n
.E

quivalence
is

w
ritten

as
A

′∼
A

.
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M
atrix

equivalence
is

an
equivalence

relation.
I.e.,∼

is
reflexive,sym

m
etric,and

transitive.
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f.
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Let
A

and
B

∈
M

m
,n .T

hen

1.
A

is
equivalentto

[
I
r

0

0
0

]
w

here
r

=
ran

k(A
).

2.
A

∼
B

iff
ran

k(A
)

=
ran

k(B
).
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E
q
u
iv
a
len
ce
E
x
a
m
p
le

E
x
a
m
p
le
3
2

C
onsider

A
∈

L
(
R

4
,
R

5).

S
uppose

A
=

266666664

7
−

9
5

−
4

7
3

−
8

−
5

4
9

5
6

11
0

10
2

0
12

−
13

−
1

377777775

and
A

′
=

266666664

1
13

0
12

−
21

−
31

8
6

13
14

−
7

15

−
1

21
3

0

11
−

46
−

10
−

21

377777775

.

T
h
e
n

P
=

2666664

−
1

1
1

0

1
0

−
1

−
1

1
1

−
1

0

0
0

1
0

3777775

a
n
d

Q
=

266666664

−
1

0
−

1
1

−
1

0
1

−
1

−
1

0

1
−

1
1

−
1

−
1

1
−

1
0

1
1

−
1

0
0

−
1

1

377777775

.

1
.
S
h
o
w
th
a
t
A

′
=

Q
A

P
.

2
.
F
in
d
th
e
m
a
trix

"

I
r

0

0
0

#

e
q
u
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a
le
n
t
to
b
o
th

A
a
n
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A
′.
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)
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