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1  

0 0 0 1 * * * * 1 0 0 0

0 0 2 0 * * * * 0 1 0 0

0 3 0 0 * * * * 0 0 1 0

4 0 0 0 * * * * 0 0 0 1

First we focus on the first row of  and . By multiplication of matrices, it's easy to see that
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0 3 0 0 * * * * 0 0 1 0

4 0 0 0 1 0 0 0 0 0 0 1

Now focus on the second row of  and . By multiplication of matrices, it's easy to see that
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* * * * 1 0 0 0

* * * * 0 1 0 0

0 1/ 2 0 0 0 0 1 0

1 0 0 0 0 0 0 1

The first row and the second row of  can be found in the same way.

0 0 0 1/ 4

0 0 1/ 3 0
=>

0 1/ 2 0 0

1 0 0 0

−

−

   
   
   =

   
   
   

 
 
 =

 
 
 

1
A

A

 

1

1

1

1 2 0 0

3 7 0 0
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2. 

Use Gauss-Jordan method to solve this problem

1 1
1 0 2 0

1 3 1 1 9 2 2 21 3 1 1 9 2
( 4) ( 3)1 1 1 113 210 2 1 2 6 1 0 1 1 3 0 1 1 3
1 (11)2 2 2 2( ) 234 1 1 2 3 5 2 0 11 3 6 23 3 5 52
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2 22 1 1 0 0 1 2 1) ( )
1 1 315 20 1 1 3 0 1 0 0 1 0

12 2 ( ) 0 0 1 2 4 1320 0 1 2 4 1 2

-1 2 1

The solution is X= 0 1 0
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3. 

Assume the equality is true. Multiply both sides by A.

Now we prove   is true.

-1 -1 -1 -1 -1

-1 -1 -1 -1 -1

-1 -1 -1 -1 -1

-1 -1 -1 -1 -1 -1 -1

-1 -1 -1 -

(A - B) A = I + A (B - A )

(A - B) A - A (B - A ) = I

(A - B) A - A (B - A )

= [B(B - A )A] A - A (B - A )

= A (B - A )

  

Q.E.D.

1 -1 -1 -1 -1 -1

-1 -1 -1 -1 -1

-1 -1 -1 -1 -1 -1

B A - A (B - A )

= A (B - A ) [B A - I]

= A (B - A ) [B - A ]A

= I  

 

 

4. 



According to Gauss-Jordan method the question can be rewritten as

1 3 4 6

2 1 5 6 3 0

0 4 2 4 4

6 3 4

12 5 3

4 2 4
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2 26 0
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We can get 
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5. 
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1 0 0 0

1 1 0 0

0 2 1 0

0 0 3 1
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B = (I - A)(I + A)

=> B(I + A) = I - A

=> B(I + A) + A = I

=> B(I + A) + (I + A) = 2I

=> (I + A)(I + B) = 2I

=> (I + B) = (I + A)  2I

I
=> (I + B) = (I + A) =

2
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( ) is invertible There exsists a matrix X such that ( )

( )

( )

( )

( ) .................  and ( ) are invertible

We can find a matrix ( )  such

I BA I BA X I

I BA X I

AA BA X I

A B A X I

X A A B A A B

X A A B
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 ( ) is invertible         Q.E.D

To show ( ) ( ) ( ) , we find the inverse of   first.
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I BA X I

I BA

A A B B B A B A A B A B

A B B BA B B BA I B BA AA B B A A
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