





1 2 3 1 2 5
1 2 4 , 0 2 2 ,
2 1 3 1 2 3

A B
     
        
       

2 1 2
1 1 2
2 0 1

C
 
   
 
 

  A B C  



1 2 3 1 2 5 2 1 2
1 2 4 0 2 2 1 1 2
2 1 3 1 2 3 2 0 1

A B C
        
               
           

1 1 2 2 2 1 3 5 2
1 0 1 2 2 1 4 2 2
2 1 2 1 2 0 3 3 1

2 3 10
2 1 8
5 1 1

        
        
        
  
  
  

2.  A =

3 2 1
2 2 0
1 3 1

 
  
  

, B = 

3 1 0
2 1 3
4 1 2

  
 
 
  

  ¶¢À±¼±ÀµÀÀ X = A + B  C±ÀÀhÉ X.Oµ¶mÀSÍ¶mÀ¶¢ÀÀ  .

 X = A + B = 

3 2 1 3 1 0
2 2 0 2 1 3
1 3 1 4 1 2

     
       
      

 X = 

0 1 1
4 1 3
5 2 3

 
  
  
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3. 
x 3 2y 8 5 2
z 2 6 2 a 4
    

        
 C±ÀÀhÉ       x, y, z , a v¶mÀ Oµ¶mÀSÍ¶mÀ¶¢ÀÀ

   
x 3 2y 8 5 2
z 2 6 2 a 4
    

        
 x – 3 = 5  x = 3 + 5 = 8
2y – 8 = 2  2y = 8 + 2 = 10  y = 5
z + 2 = –2  z = –2 – 2 = –4
a – 4 = 6  a = 4 + 6 = 10

4.  A = 

0 1 2
2 3 4
4 5 6

 
 
 
  

 , B = 

1 2 3
0 1 0
0 0 1

 
 
 
  

 C±ÀÀhÉ       B – A , 4A – 5B v¶mÀ Oµ¶mÀSÍ¶mÀ¶¢ÀÀ

  A = 

0 1 2
2 3 4
4 5 6

 
 
 
  

, B = 

1 2 3
0 1 0
0 0 1

 
 
 
  

B – A = 

1 2 3 0 1 2
0 1 0 2 3 4
0 0 1 4 5 6

   
      
       

1 0 2 1 3 2 1 1 1
0 2 1 3 0 4 2 2 4
0 4 0 5 1 6 4 5 5

       
             
           

4A – 5B = 

0 1 2 1 2 3
4 2 3 4 5 0 1 0

4 5 6 0 0 1

   
      
       

0 4 8 5 10 15
8 12 16 0 5 0

16 20 24 0 0 5

0 5 4 10 8 15 5 6 7
8 0 12 5 16 0 8 7 16

16 0 20 0 24 5 16 20 19

   
       
       

      
          
          
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5.  Oºñ0l¼ ¶¢ÃiñOµv vsè0 Oµ¶mÀSÍ¶mÀ¶¢ÀÀ

1)

2 2 1 2 3 4
1 0 2 2 2 3
2 1 2 1 2 2

    
      
      

4 4 1 6 4 2 8 6 2
2 0 2 3 0 4 4 0 4
4 2 2 6 2 4 8 3 4

        
          
         

1 0 0
0 1 0
0 0 1

 
   
  

ii) 

2

2

2

a ab ac0 c b
c 0 a ab b bc

b a 0 ac bc c

               

= 

2 2 2 2

2 2 2 2

2 2 2 2

0 abc abc b c b c bc bc

a c a c abc abc ac ac

a b a b ab ab abc abc

    
 
      

 
    

= 

0 0 0
0 0 0
0 0 0

 
 
 
  

6.   A = 
2 4
1 k

 
  

 , A2 = 0 C±ÀÀhÉ k Oµ¶mÀSÍ¶mÀ¶¢ÀÀ

 A2 = 0  
2 4 2 4 0 0
1 k 1 k 0 0

     
           

     2

4 4 8 4k 0 0
0 02 k 4 k

    
         

 8 + 4k = 0  4k = –8  k = –2
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 7.   A = 

1 1 3
5 2 6
2 1 3

 
 
 
    

  C±ÀÀhÉ A3 Oµ¶mÀSÍ¶mÀ¶¢ÀÀ

 A2 = A.A = 

1 1 3
5 2 6
2 1 3

 
 
 
    

1 1 3
5 2 6
2 1 3

 
 
 
    

    

1 5 6 1 2 3 3 6 9
5 10 12 5 4 6 15 12 18

2 5 6 2 2 3 6 6 9

0 0 0
3 3 9
1 1 3

      
        
          

 
   
    

3 2
0 0 0 1 1 3

A A A 3 3 9 5 2 6
1 1 3 2 1 3

   
         
           

0 0 0 0 0 0 0 0 0
3 15 18 3 6 9 9 18 27

1 5 6 1 2 3 3 6 9

0 0 0
0 0 0
0 0 0

      
        
          

 
   
  


3 0 0
0 3 0 ,
0 0 3

A
 
   
  

A4  

 A  



0 0
0 0
0 0

a
A b

c

 
   
  


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4

4 4

4

0 0
0 0 ,
0 0

3 0 0 81 0 0
0 3 0 0 81 0
0 0 3 0 0 81

n

n n

n

a
A b n N

c

A

 
   
  
   
       
     

 9.
0 0 1 0

, ,
0 1 0 0
i i

A B C
i i

     
            



2 2 2)i A B c I   
2) , ( 1)ii AB BA C i        

 I      

 2 0 0
) .

0 0
i i

i A A A
i i

   
         

2

2

1 00
0 10

i
i

   
      

1 0
1

0 1
 

    
 

2 0 1 0 1
.

1 0 1 0
B B B

    
     

   

1 0 1 0
0 1 0 1

I
   

         

2 0 0
.

0 0
i i

C C C
i i
   

     
   

2

2

1 00
0 10

i
i

   
      

1 0
0 1

I 
    

 
2 2 2A B C I    
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0 0 1
)

0 1 0

0 0
0 0

0 1 0 0
1 0 0 0

i
i AB

i
i i

C
i i

i i
BA C

i i

   
       

   
          
     

            

AB BA C    

 ,A B       0, 0AB BA    ,A B  
 


0 0 0

,
0

a
A B

a a a
   

    
   

2 2

2

0 0 0
0

0 0 0 0
0

0 0 0 0

0 0 0
0

0 0 0 0
0 0

0 0
0

2 0
0, 0

a
AB

a a a

a
BA

a a a

a a

a
AB BA

  
  
  
  

    
  

  
  
  

   
 

  
 

  

11..A = 
2 0 1
1 1 5

 
  

   B = 
1 1 0

0 1 2
 
  

 KhÉ (ABT)T Oµ¶mÀSÍ¶m0fº.

BT = 

T 1 0
1 1 0

1 1
0 1 2

0 2

 
          

ABT = 

1 0
2 0 1

1 1
1 1 5

0 2

 
   
       

2 0 0 0 0 2 2 2
1 1 0 0 1 10 2 9
         

           
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(ABT)T = 
T2 2 2 2

2 9 2 9
     

        

12. 

2 1
A 5 0

1 4

 
   
  

 , B = 
2 3 1

4 0 2
 
 
 

 KhÉ 2A + BT , 3BT – AA v¶mÀ Oµ¶mÀSÍ¶m0fº.



2 1
A 5 0

1 4

 
   
  

  2A = 

2 1 4 2
2 5 0 10 0

1 4 2 8

    
      
       

B = 
2 3 1

4 0 2
 
 
 

 BT = 

T 2 4
2 3 1

3 0
4 0 2

1 2

 
          

T
4 2 2 4

2A B 10 0 3 0
2 8 1 2

4 2 2 4 6 6
10 3 0 0 13 0

2 1 8 2 1 10

    
        
      

      
         
         

BT = 

T 2 4
2 3 1

3 0
4 0 2

1 2

 
          

T
2 4 2 1

3B A 3 3 0 5 0
1 2 1 4

    
        
      

6 12 2 1
9 0 5 0
3 6 1 4

6 2 12 1 4 11
9 5 0 0 4 0
3 1 6 4 4 2

    
       
      

      
         
       
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13.   A  =  
2 4
5 3

 
  

  KhÉ  A + AAT a, A.AT v¶mÀOµ¶mÀSÍ¶m0fº

 A = 
2 4
5 3

 
  

T
T

T

2 4 2 5
A

5 3 4 3

2 4 2 5
A A

5 3 4 3

2 2 4 5 20 22
5 4 3 3 22 34

    
         

    
         

      
          

14.  A = 

1 2 3
2 5 6
3 x 7

 
 
 
  

   «Õ¶¨á¶¢ ¶¢ÃiñOµ C±ÀÀhÉ x Oµ¶mÀSÍ¶mÀ¶¢ÀÀ

 A «Õ¶̈ á¶¢ ¶¢ÃiñOµ  AT = A

1 2 3 1 2 3
2 5 6 2 5 6
3 x 7 3 x 7

    
      
      

   x = 6.

15. A = 

0 2 1
2 0 2
1 x 0

 
   
  

 C«Õ¶¨á¶¢ ¶¢ÃiñOµ C±ÀÀhÉ   x Oµ¶mÀSÍ¶mÀ¶¢ÀÀ

  A C«Õ¶̈ á¶¢ ¶¢ÃiñOµ  AT=-A

0 2 1 0 2 1
2 0 x 2 0 2
1 2 0 1 x 0

    
         
       

0 2 1
2 0 2
1 x 0

  
   
  
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16.   

1 5 3
A 2 4 0

3 1 5

 
   
   

 , 

2 1 0
B 0 2 5

1 2 0

 
   
  

 , C±ÀÀhÉ 3A – 4BT Oµ¶mÀSÍ¶mÀ¶¢ÀÀ



2 1 0
B 0 2 5

1 2 0

 
   
  

 

T

T
2 1 0 2 0 1

B 0 2 5 1 2 2
1 2 0 0 5 0

   
          
      

T
1 5 3 2 0 1

3A 4B 3 2 4 0 4 1 2 2
3 1 5 0 5 0

   
          
       

3 15 9 8 0 4
6 12 0 4 8 8
9 3 15 0 20 0

3 8 15 0 9 4
6 4 12 8 0 8
9 0 3 20 15 0

5 15 5
10 20 8
9 23 15

   
         
       

   
     
      

 
   
   

17.

7 2
A 1 2

5 3

 
   
  

 ,

2 1
B 4 2

1 0

  
   
  

 C±ÀÀhÉ ABT and BAT Oµ¶mÀSÍ¶mÀ¶¢ÀÀ



2 1
B 4 2

1 0

  
   
  

T

T
2 1

2 4 1
B 4 2

1 2 0
1 0

  
            
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T
7 2

2 4 1
AB 1 2

1 2 0
5 3

 
           

14 2 28 4 7 0 12 24 7
2 2 4 4 1 0 0 0 1
10 3 20 6 5 0 13 26 5

         
           
            

7 2
A 1 2

5 3

 
   
  

T

T
7 2

7 1 5
A 1 2

2 2 3
5 3

 
            

T
2 1

7 1 5
BA 4 2

2 2 3
1 0

  
         

14 2 2 2 10 3 12 0 13
28 4 4 4 20 6 24 0 26

7 0 1 0 5 0 7 1 5

         
           
            

18. JËlÇm¸ VµhµÀ±µ¶ªñ ¶¢ÃiñOµ A OµÀ AA LOµ«Õ¶¨á¶¢ ¶¢ÃiñOµ Cn VµÃ¶p0f º
 A  VµhµÀ±µ¶ªñ ¶¢ÃiñOµ

(AA ) (A ) A A A

(AA ) AA

       

  

AA    LOµ«Õ¶ á̈¶¢ ¶¢ÃiñOµ

19. Oºñ0l¼ ¶¢ÃiñOµv n±¸è±µOµ0 Oµ¶mÀSÍ¶mÀ¶¢ÀÀ

 i)

1 4 2
2 1 4
3 7 6

 
  
  

 det A = 2(–3 –2) + 1(4 – 1) + 4(8 + 3)
= –10 + 3 + 44 = 37

 ii)

a h g
h b f
g f c

 
 
 
  

 2det A a(bc f ) h(ch fg) g(hf bg)     
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2 2 2

2 2 2

abc af ch fgh fgh bg

abc 2fgh af bg ch

     

    

iii)

a b c
b c a
c a b

 
 
 
  

 2 2 2det A a(bc a ) b(b ac) c(ab c )     

3 3 3

3 3 3

abc a b abc abc c

3abc a b c

     

   

iv)

2 2 2

2 2 2

2 2 2

1 2 3

2 3 4

3 4 5

 
 
 
 
  

 det A = 

1 4 9
4 9 16
9 16 25

1(225 256) 4(100 144) 9(64 81)

31 176 153 184 176 8

     

        

20.  A=

1 0 0
2 3 4
5 6 x

 
 
 
  

  ¶¢À±¼±ÀµÀÀ det A = 45, C±ÀÀhÉ x Oµ¶mÀSÍ¶mÀ¶¢ÀÀ

  .

 det A = 45 

1 0 0
2 3 4 45
5 6 x

 


      

3x 24 45 3x 45 24 0

213x 21 0 x 7
3

     

     


cos sin
sin cos

A
 
 

 
   

 1 1AA A A I   


cos sin cos sin

.
sin cos sin cos

TA A
   
   

   
       


2 2

2 2

cos sin sin cos sin cos
sin cos cos sin sin cos

     
     

   
    
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2

1 0
(1)

0 1
I 

  
 

1 cos sin cos sin
sin cos sin cos

A A
   
   

   
       

2 2

2 2

cos sin cos sin sin cos
sin cos cos sin sin cos

     
     

  
     

2

1 0
(2)

0 1
I 

   
 

(1),(2)  A
1 1

2.A A A I 

22. I = 
1 0
0 1
 
 
 

 , E = 
0 1
0 0
 
 
 

, C±ÀÀhÉ (aI + bE)3 = a3I + 3a2bE Cn VµÃ¶p0fº

 aI + bE = 
1 0 0 1 a b

a b
0 1 0 0 0 a
     

      
     

(aI + bE)2 = 
2

2

a b a b a 2ab
0 a 0 a 0 a

    
     

      

(aI + bE)3 = 

2 3 2

2 3

a 2ab a b a 3a b
0 a0 a 0 a

    
    

       

3 2

3

3 2

3 2

a 0 0 3a b
0 00 a

1 0 0 1
a 3a b

0 1 0 0

a I 3a bE

   
    
    

   
    

   

 

  A     TA    
 1 1( ) ( )T TA A 

: A 1A 
1 1AA A A I  
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1 1

1 1

( ) ( )
( ) .( )

T T T

T T T T

AA A A I
A A A A I

 

 

 

  

  1 1( ) ( )T TA A 

 1 ±ÀÇÀÀOµÖ ¶ª0O½±µä ¶T¶m ¶¢ÀÃv0  C±ÀÀhÉ   

2

2

2

1

1 0

1

 

  

 
 Cn

n±µÃ»p0Vµ0fº



2

2

2

1

1

1

 

 

 

R1  R1 + R2 + R3

2 2 2

2 2 2

2 2

1 1 1 0 0 0

1 1 [ 1 0]

1 1

0

  

       

   





24. ¶¢ÀÃfµ¶¢ hµ±µSµi Oº VÇ0l¼¶m C«Õ¶¨á¶¢ ¶¢ÃiñOµ n±¸ú±µOµ0 £vÀ¶¢ ¶¥Ã¶mï0
Cn VµÃ¶p0fº.

   ¶¢ÀÃfµ¶¢ hµ±µSµi Oº VÇ0l¼¶m C«Õ¶̈ á¶¢ ¶¢ÃiñOµ A = 

0 c b
c 0 a
b a 0

  
  
  

3

T

0 c b 0 c b
| A | c 0 a ( 1) c 0 a

b a 0 b a 0

0 c b
c 0 a | B | | B |
b a 0

| A | 2 | A | 0

 
    

 

 
  

   


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25. Oºñ0l¼ ¶¢ÃiñOµ vOµÀ C¶mÀs0lûµ ¶¢À±¼±ÀµÀÀ £vÑ¶¢À ¶¢ÃiñOµv¶mÀ Oµ¶mÀSÍ¶mÀ¶¢ÀÀ
.

 i)
2 3
4 6

 
 
 

  A = 
a b
c d
 
 
 

  C±ÀÀhÉ

Adj A = 
d b 6 3
c a 4 2

   
       

1

| A | 12 ( 12) 24

6 3AdjA 1A
4 2DetA 24



   

 
    

 ii)
cos sin
sin cos
   

   

 Adj A = 
cos sin
sin cos
  

    
, det A = 1

1
2 2

cos sinAdjA 1A
sin cosDetA cos sin

   
       

cos sin
sin cos
  

    

iii)

2 1 2
1 0 1
2 2 1

 
 
 
  

 1
0 1

A 0 2 2
2 1

    

1

1

1 1
B (1 2) 1

2 1

1 0
C 2 0 2

2 2

     

   
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2

2

2

1 2
A (1 4) 3

2 1

2 2
B 2 4 2

2 1

2 1
C (4 2) 2

2 2

     

    

      

3

3

3

1 2
A 1 0 1

1 1

2 2
B (2 2) 0

1 1

2 1
C 0 1 1

1 0

   

     

    

1 2 3

1 2 3

1 2 3

1 1 1 1 1 1

A A A 2 3 1
AdjA B B B 1 2 0

C C C 2 2 1
DetA a A b B c C

2( 2) 1(1) 2(2) 4 1 4 1

   
        
       

  
        

1
2 3 1

AdjAA 1 2 0
DetA

2 2 1



 
    
   

26. Oºñ0l¼ ¶¢ÃiñOµv  OÐdº Oµ¶mÀSÍ¶m0fº.

1. 1 0
0 1

 
 
 

 Det A =
1 0

1 0 1 0
0 1

   

 (A) = 2

2.
1 1
0 0
 
 
 

 Det A = 
1 1

0 0 0
0 0

  
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|1| = 1  0
 (A) = 1

3.
1 0 4
2 1 3

 
  


1 4

3 8 11 0
2 3


   

 (A) = 2

 4.

1 0 0
0 1 0
0 0 1

 
 
 
  

 Det A = 

1 0 0
0 1 0
0 0 1

1(1 0) 0(0 0) 0(0 0)
1 0 0 1 0
     
    

 (A) = 3

5.

1 4 1
2 3 0
0 1 2

 
 
 
  

 Det A = 

1 4 1
2 3 0
0 1 2



1(6 0) 2(8 1) 0(0 3)
6 18 12 0

     
   
 (A) = 3

6.

1 2 3
2 3 4
0 1 2

 
 
 
  

 Det A = 

1 2 3
2 3 4
0 1 2
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1(6 4) 2(4 3) 0(8 9)
2 2 0 0

     
   
 (A)  3, (A) < 3

Take 
1 2
2 3 =3 – 4 = –1  0

 (A) = 2

6.

1 1 1
1 1 1
1 1 1

 
 
 
  

Let A = 

1 1 1
1 1 1
1 1 1

 
 
 
  

, det A = 0, (A)  3.

 All 2  2 sub matrix det is zero.
 (A)  2
|1| = 1  0,  (A) = 1

7.

1 2 0 1
3 4 1 2
2 3 2 5

 
 
 
  

  G¶p ¶¢ÃiñOµ B = 

1 2 0
3 4 1
2 3 2

1(8 3) 2(6 2)
5 16 11 0

   
    

¶¢ÃiñOµ OÐdº=  3.

27. AB = I or BA = I, C±ÀÀhÉ A  £vÎ¶¢Ào±ÀµÀ ¶¢ÃiñOµ Co B = A–1 Cn
n±µÃ»p0Vµ0fº.

   AB = I  |AB| = | I |
= |A| |B| = 1
= |A|  0

 A  «¸lû¸±µg ¶¢ÃiñOµ.
  BA = I  |BA| = | I |
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 |B| |A| = 1  |A|  0
 A  «¸lû¸±µg ¶¢ÃiñOµ.
AB = I or BA = I, C±ÀÀhÉ  A  £vÎ¶¢Ào±ÀµÀ ¶¢ÃiñOµ
 A–1 ¶¢ï¶¢»ªèhµ0
AB = I  A–1 AB = A–1 I
 IB = A–1  B = A–1

 B = A–1

 
        ( . .,) , ,ie A B C 

  ( ) ( )AB C A BC  

� �ª ^ Î# : 1 1( ) ( )ij jkmxn nxp
A a B b 

( )kl pxqC a 

1( )ik mxp
AB d 

1

n

ik ij jk
j

d a b




1( ) ( )il mxq
AB C f 

1

p

il ik kl
k

f d c



1( )il nxq
BC g 

1

p

il jk kl
k

g b c




1( ) ( )il mxq
A BC h 

1

n

il ij jl
j

h a g




1 1 1

1 1 1

p p n

il ik kl ij jk kl
k k j

p p n

ij jk kl ij jl il
j k j

f d c a b c

a b c a h h

  

  

 
   

 
 

   
 

  

  

( ) ( )AB C A BC

   A     ( )T TA A   
 )( )ij mxnA a 

1( )T
ji mxnA a  n

ji ija a

11
,( ) ( )T T

ji mxnA a  11
ij jia a

11 1 ( )T T
ij ji ija a a A A    
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  ,A B        ( )T T TA B A B   
 '( ) , ( )ij ij mxnmxn

A a B b  

'( )ij mxnA B C   ij ij ijC a b 

' 1( ) ( ) ,T
ji nxm ji ijA B c c c  

( ) ,T l
ji nxmA a  '

ji jia a

( ) ,T l
ji nxmB b  '

kj jkb b

( ) ,T T
ji nxmA B d   ' '

ji ji jid a b 

' ' '

( )
ji ij ij ij ji ji ji

T T T

c c a b a b d

A B A B

     

   

  ( )T T TAB B A

 ': ( ) ( )ij mxn jk nxpA a B b 

'( )ik mxpAB c 
1

n

ik ij jk
j

c a b



'

'( ) ( )T
ki pxmAB c  '

ki jkc c

'
'( )T

ji nxmA a  '
ji ija a

'
'( )T

ki pxnB b  '
kj jkb b

. ( )T T
ki pxmB A d 

' '

1

n

ki kj ji
j

d b a




' ' '

1 1

( )

n n

ki ik ij jk kj ji ki
j j

T T T

c c a b b a d

AB B A
 

  

 

 

5.    A=

1 2 1
0 1 1
3 1 1

 
  
  

, C±ÀÀhÉ A3 – 3A2 – A –3I Oµ¶mÀSÍ¶mÀ¶¢ÀÀ

   Given A = 

1 2 1
0 1 1
3 1 1

 
  
  
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A2 = A.A = 

1 2 1
0 1 1
3 1 1

 
  
  

1 2 1
0 1 1
3 1 1

 
  
  

1 0 3 2 2 1 1 2 1
0 0 3 0 1 1 0 1 1
3 0 3 6 1 1 3 1 1

4 5 4
3 2 2

6 8 5

       
        
        

 
    
  

A3 = A2 A = 

4 5 4
3 2 2

6 8 5

 
   
  

1 2 1
0 1 1
3 1 1

 
  
  

4 0 12 8 5 4 4 5 4
3 0 6 6 2 2 3 3 2

6 0 15 12 8 5 6 8 5

16 17 13
9 10 7

21 25 19

       
          
        

 
    
  

Now A3 – 3A2 – A – 3I

16 17 13 4 5 4 1 2 1 1 0 0
9 10 7 3 3 2 2 0 1 1 3 0 1 0

21 25 19 6 8 5 3 1 1 0 0 1

         
                      
                

16 12 1 3 17 15 2 0 13 12 1 0
9 9 0 0 10 6 1 3 7 6 1 0

21 18 3 0 25 24 1 0 19 15 1 3

          
             
           

3 3

0 0 0
0 0 0 O
0 0 0



 
   
  

 A3 – 3A2 – A – 3I = 0
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6.  A = 

1

2

3

a 0 0
0 a 0
0 0 a

 
 
 
  

, C±ÀÀhÉ     n1 OµÀ An = 

n
1

n
2

n
3

a 0 0

0 a 0

0 0 a

 
 
 
 
  

 Cn VµÃ¶p0fº

    A = 

1

2

3

a 0 0
0 a 0
0 0 a

 
 
 
  

Sµgºh ¶̧mÀSµ¶¢Àm¸né C¶mÀ¶ª±¼0W l¿nn n±µÃ»p«¸å¶¢ÀÀ.

An = 

n
1

n
2

n
3

a 0 0

0 a 0

0 0 a

 
 
 
 
  

 n = 1 C±ÀÀhÉ

A1 = 

1

2

3

a 0 0
0 a 0
0 0 a

 
 
 
  

  n = 1 lµhµå ¶pñ¶¢Vµ¶m0 nY0
  n = k OµÀ lµhµå ¶pñ¶¢Vµ¶m0 nY0 C¶mÀOÐ0fº.

i.e. 

k
1

k k
2

k
3

a 0 0

A 0 a 0

0 0 a

 
 

  
 
  

 k 1 kA A A  

k
1 1

k
2 2

k
33

a 0 0 a 0 0
0 a 0 0 a 0

0 0 a0 0 a

                

k k 1
1 1 1

k k 1
2 2 2

k k 1
3 3 3

a a 0 0 0 0 0 0 0 0 a 0 0

0 0 0 0 a a 0 0 0 0 0 a 0

0 0 0 0 0 0 0 0 a a 0 0 a







         
   

           
   

            

   n = k + 1 OµÀ lµhµå ¶pñ¶¢Vµ¶m0 nY0
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Sµgºh ¶̧mÀSµ¶¢Àm¸né C¶mÀ¶ª±¼0W n ±ÀÇÀÀOµÖ¶pñi lûµ¶m ¶pÁ¹±µä0Oµ £vÀ¶¢OµÀ lµhµå ¶pñ¶¢Vµ¶m0
nY0

  

n
1

n n
2

n
3

a 0 0

A 0 a 0

0 0 a

 
 

  
 
  

,   n  1.

7.  –  = 2
 ,  C±ÀÀhÉ 

2

2

2

2

cos cos sin

cos sin sin

cos cos sin
0

cos sin sin

   
 

    

   
 

    

 Cn VµÃ¶p0fº

   2 2
 

       

cos cos sin
2

sin sin cos
2

     
 

     
 

2

2

2

2

cos cos sin

cos sin sin

sin sin cos

sin cos cos

   
 

    

    
 
     

2

2

2

2

cos cos sin

cos sin sin

cos cos sin

cos sin sin

   
 

    

   
 

    
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2

2

2

2

sin sin cos

sin cos cos

cos cos sin

cos sin sin

    
  

     

   
 

    

2 2 2 2 3 3

3 3 2 2 2 2

sin cos sin cos sin cos sin cos

sin cos sin cos sin cos sin cos

        
 
           

0 0
0

0 0
 

  
 

8.   A = 
3 4
1 1

 
  

 ¶¢À±¼±ÀµÀÀ  n C±ÀÀhÉ lûµ¶m¶pÁ¹±¸ä0Oµ An = 
1 2n 4n

n 1 2n
  

  
, Cn VµÃ¶p0fº

 Sµgºh ¶̧mÀSµ¶¢Àm¸né C¶mÀ¶ª±¼0W l¿nn n±µÃ»p«¸å¶¢ÀÀ.

n 1 2n 4n
A

n 1 2n
  

   

  = 1  
1 2 4 3 4

A
1 1 2 1 1
     

         

    n = 1 lµhµå ¶pñ¶¢Vµ¶m0 nY0
  n = k OµÀ lµhµå ¶pñ¶¢Vµ¶m0 nY0 C¶mÀOÐ0fº

k 1 2k 4k
A

k 1 2k
  

   

k 1 k 1 2k 4k 3 4
A A A

k 1 2k 1 1

3 6k 4k 4 8k 4k
3k 1 2k 4k 1 2k

2k 3 4k 4
k 1 2k 1

1 2(k 1) 4(k 1)
k 1 1 2(k 1)

      
          

     
       

   
     

    
     
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   n = k + 1 OµÀ lµhµå ¶pñ¶¢Vµ¶m0 nY0
Sµgºh ¶̧mÀSµ¶¢Àm¸né C¶mÀ¶ª±¼0W n ±ÀÇÀÀOµÖ¶pñi lûµ¶m ¶pÁ¹±µä0Oµ £vÀ¶¢OµÀ lµhµå ¶pñ¶¢Vµ¶m0
nY0

9.  

bc b c 1
ca c a 1 (a b)(b c)(c a)
ab a b 1


    


 Cn n±µÃ»p0Vµ0fº

 L.H.S. = 

bc b c 1
ca c a 1
ab a b 1





= 

bc b c 1
c(a b) a b 0
b(a c) a c 0


 
 

 by 
2 2 1

3 3 1

R R R

R R R

 

 

bc b c 1
(a b)(a c) c 1 0

b 1 0


  

= (a – b) (a – c) (c – b)
= (a – b) (b – c) (c – a) = R.H.S.

10.

x 2 2x 3 3x 4
x 4 2x 9 3x 16 0
x 8 2x 27 3x 64

  
   
  

 KhÉ x  Oµ¶mÀSÍ¶m0fº.

 

x 2 2x 3 3x 4
x 4 2x 9 3x 16 0
x 8 2x 27 3x 64

  
   
  

2 2 1

3 2 1

R R R

R R R

 

 

x 2 2x 3 3x 4
2 6 12 0
6 24 60

  
    

  
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x 2 2x 3 3x 4
( 2)( 6) 1 3 6 0

1 4 10

(x 2)(30 24) (2x 3)(10 6)

(3x 4)(4 3) 0

6x 12 8x 12 3x 4 0

x 4 0 x 4

  
  

     

   

      

   

 1  

2
1 1 1 1 2 2 2 1 3 3 3

2
1 2 1 2 2 2 3 3

2
3 1 3 2 3

a b c a a b c a a b c
bb c b c b b c

c c c c c

     
   

1 2 2

2 2 2 2

3 3 3

,
a b c

and a b c
a b c

  

1

2


   

 

2
1 1 1 1 2 2 2 1 3 3 3

2
1 3 1 2 1 2 2 2 3 3

2
3 1 3 2 3

a b c aa b c aa b c
c bb c b c b b c

cc cc c

     
    

2 2 3R R R  

2
1 1 1 1 2 2 2 1 3 3 3

2
3 1 2 2 2 3

1 2 3

     


a b c aa b c aa b c
c bb b b b

c c c

2
1 1 1 1 2 2 2 1 3 3 3

3 2 1 2 3

1 2 3

a b c aa b c aa b c
c b b b b

c c c

     


1 1 2 3R R R R  
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2
1 1 2 1 3

3 2 1 2 3

1 2 3

a a a a a
c b b b b

c c c


1 2 3 1 2 3

1 2 3 1 2 3 1 2 3 1 2 3

1 2 3 1 2 3

 
a a a a a a

a b c b b b a b c b b b
c c c c c c


1 1 1

2 2 2 2

3 3 3

a b c
a b c
a b c

 

1 1 1

2 2 2

3 3 31
1 2 3 1 2 3

1 1 12

2 2 2

3 3 3


 



a b c
a b c
a b c

a b c a b c
a b c
a b c
a b c

 1

1 cos cos
cos 1 cos
cos cos 1

 
 
 

   2 1 2

0 cos cos
cos 0 cos ,
cos cos 0

 
 
 

     

2 2 2cos cos cos 1      
 

1

1 cos cos
cos 1 cos
cos cos 1

 
 
 

 

2

2 2

2

2 2 2

1(1 cos ) cos (cos cos cos )
cos (cos cos cos )
1 cos cos cos cos cos )
cos cos cos cos
1 cos cos cos 2cos cos cos

    
   

    

   

     

   
 

   

 

    
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2

2

0 cos cos
cos 0 cos
cos cos 0

0(0 cos ) cos (0 cos cos )
cos (cos cos 0)

cos cos cos cos cos cos
2cos cos cos

 
 
 

   
  
     
  

 

  


 


 1 2  

2 2 2

2 2 2

2 2 2

1 cos cos cos 2cos cos cos
2cos cos cos

1 cos cos cos 0
1 cos cos cos

     
  

  

  

   


   

  
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 

10.  

b c c a a b
a b b c c a

a b c

  
    = a3 + b3 + c3 – 3abc Cn n±µÃ»p0Vµ0fº

 

b c c a a b
a b b c c a

a b c

  
  

1 1 3R R R

a b c a b c a b c
a b b c c a

a b c

 

     
   

2 2 1R R R

a b c a b c a b c
c a b

a b c

 

     
   

2

2 2

2 2 2

2 2 2

3 3 3

1 1 1
(a b c) c a b

a b c

(a b c)[( ac b )

( c ab) ( bc a )]

(a b c)( ac b c ab bc a )

(a b c)(a b c ab bc ca)

a b c 3abc

     

     

    

        

       
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11.   

y z x x
y z x y 4xyz
z z x y


 


 Cn n±µÃ»p0Vµ0fº

     L.H.S. = (y + z)[(z + x) (x + y) – yz] – x[y(x + y) – yz] + x[yz – z(z + x)]

2

2 2

2 2

2

2 2 2 2

2 2 2 2

(y z)(zx yz x xy yz)

x(xy y yz) x(yz z zx)

(y z)(zx x xy) x(xy y yz)

x(yz z zx)

xyz x y xy xz x z xyz

x y xy xyz xyz xz x z

4xyz

     

     

      

  

     

     



12. 

2 3

2 3

2 3

a a 1 a

b b 1 b 0

c c 1 c



 


,  KhÉ abc = –1 Cn n±µÃ»p0Vµ0fº

   L.H.S = 

2 2 3

2 2 3

2 2 3

a a 1 a a a

b b 1 b b b

c c 1 c c c



2 2

2 2

2 2

2 2

2 2

2 2

2

2

2

1 a a 1 a a

1 b b a b c 1 b b

1 c c 1 c c

1 a a 1 a a

1 b b a b c 1 b b

1 c c 1 c c

1 a a

(1 a b c ) 1 b b 0

1 c c

 

 

  
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 1 + abc = 0  abc = –1

13.
3

a b 2c a b
c b c 2a b 2(a b c)
c a c a 2b

 
    

 
 Cn n±µÃ»p0Vµ0fº

 L.H.S. C1  C1 + (C2 + C3)

2(a b c) a b
2(a b c) b c 2a b
2(a b c) a c a 2b

 
    

   

1 a b
2(a b c) 1 b c 2a b

1 a c a 2b
    

 

(R2  R2 – R1, R3  R3 – R1)

1 a b
2(a b c) 0 a b c 0

0 0 a b c
    

 

2

3

2(a b c)(a b c)

2(a b c) R.H.S

    

   

14.

2a b c
b c a
c a b

= 

2 2 2

2 2 2

2 2 2

2bc a c b

c 2ca b a

b a 2ab c






3 3 3 2(a b c 3abc)     Cn

n±µÃ»p0Vµ0fº.

 

a b c
b c a
c a b

2 2 2

3 3 3

3 3 3

a(bc a ) b(b ac) c(ab c )

abc a b abc abc c

(a b c 3abc) ...(1)

     

     

   
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2a b c a b c a b c
b c a b c a b c a
c a b c a b c a b

a b c a b c
b c a ( ) c a b
c a b b c a

a b c a b c
b c a c a b
c a b b c a

 

  

  
 

2 2 2

2 2 2

2 2 2

2bc a c b

c 2ca b a

b a 2ab c



 


…(2)

(1), (2)    v ¶mÀ0fº

2 2 22

2 2 2 3 3 3 2

2 2 2

2bc a c ba b c
b c a c 2ca b a (a b c 3abc)
c a b b a 2ab c



     



15. 

2

3
a 2a 2a 1 1
2a 1 a 2 1 (a 1)

3 3 1

 
      Cn n±µÃ»p0Vµ0fº

     L.H.S. = 

2a 1 a 1 0
2(a 1) a 1 0

3 3 1

 
 

 
1 1 2

2 2 3

R R R

R R R

 

 

2
a 1 1 0

(a 1) 2 1 0
3 3 1


 

2

2 3

(a 1) [0(6 3) 0[3(a 1) 3) 1(a 1 2)

(a 1) (a 1) (a 1) R.H.S.

        

     
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16.
2 2 2

3 3 3

a b c

a b c

a b c
 = abc (a – b)(b – c)(c – a) Cn n±µÃ»p0Vµ0fº.

    L.H.S. = 
2 2 2

1 1 1
abc a b c

a b c

2 2 2 2 2

0 0 1
abc a b b c c

a b b c c

  

 

1 1 2

2 2 3

C C C

C C C

 

 

2

0 0 1
abc(a b)(b c) 1 1 c

a b b c c

  

 

2

2

abc(a b)(b c)[0(c c(b c)

0(c c(a b) 1(b c a b)]

abc(a b)(b c)(c a)

    

      

   

17.

2a a b c a
a b 2b b c
c a c b 2c

  
  
  

 = 4(a + b)(b + c)(c + a) Cn n±µÃ»p0Vµ0fº

      Let 

2a a b c a
a b 2b b c
c a c b 2c

  
    

  

Let a + b = 0, then 

2a 0 c a
0 2a a c

c a c a 2c

 
   

  

Apply R1  R1 + R3, R3  R3 + R2
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1 3

c a c a c a
0 2a a c

c a c a c a

1 1 1
(c a)(c a) 0 2a c a 0 ( R R )

1 1 1

   
   

   


     




 (c + a) is a factor for 
ElÉ £lûµ0S¸
a + b, b + c     O¸±µg¸0O¸vn Cn VµÃ¶p±µVµÀÛ¶mÀ

   CÊml¼ a, b, c v vÑ¶¢ÀÃfµ¶¢ hµ±µSµi ¶ª¶¢À¶T¹hµ ¶pñÊ¢À±ÀµÀ¶¢ÀÀ

  k(a + b)(b + c)(c + a), k LOµ »ªç±¸0Oµ0

  a = 1, b = 1, c = 1,  C±ÀÀhÉ C¶pÁýêfµÀ

2 2 2
2 2 2
2 2 2





 = k(1 + 1)(1 + 1)(1 + 1)

 –2(4 – 4) – 2(–4 – 4) + 2(4 + 4) = 8k
 16 + 16 = 8k  k = 4
  = 4(a + b)(b + c)(c + a)
Hence

2a a b a c
a b 2b b c
a c b c 2c

  
  
  

= 4(a + b)(b + c)(c + a).

18. 

a b b c c a
b c c a a b 0
c a a b b c

  
   
  

 Cn n±µÃ»p0Vµ0fº.

 L.H.S. = 

0 0 0
b c c a a b 0
c a a b b c
   
  

By R1  R1 + (R2 + R3)
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11. 

2

2

2

1 a a bc

1 b b ca 0

1 c c ab



 


 Cn n±µÃ»p0Vµ0fº.

3.
R2  R2 – R1, R3  R3 – R2

 L.H.S. 

2

2 2

2 2

1 a a bc

0 b a b a bc ca

0 c b c b ac ab



   

   

2

2 3

1 a a bc
(b a)(c b) 0 1 a b c

0 1 a b c

(b a)(c b) 0 (R , R  are identical)

0 R.H.S.


    

 

   

 

19.
2

x a a
a x a (x 2a)(x a)
a a x

    Cn n±µÃ»p0Vµ0fº.

 L.H.S. = 

x 2a a a
x 2a x a
x 2a a x





By C1  C1 + (C2 + C3)

1 a a
(x 2a) 1 x a

1 a x
 

1 a a
(x 2a) 0 x a 0

0 0 x a
  



2 2 1

3 3 1

R R R

R R R

 

 

2

2

(x 2a)[1(x a) a(0(x a) 0)]

a[0 0(x a)]

(x 2a)(x a) R.H.S

     

  

   
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20.  

2

2

2

1 a a

1 b b (a b)(b c)(c a)

1 c c

   
 Cn n±µÃ»p0Vµ0fº.



2

2

2

1 a a

1 b b

1 c c

2 2 1

3 3 1

R R R

R R R

 

 

  

2

2 2

2 2

1 a a

0 b a b a

0 c a c a

 

 

2 2

2 2

b a b a
1

c a c a

1 b a
(b a)(c a)

1 c a

(b a)(c a)(c a b a)

(b a)(c a)(c b)

 


 


  



     

   

 

2

2

2

1 a a

1 b b (b a)(c a)(c b)

1 c c

   

21.  

b c c a a b a b c
c a a b b c 2 b c a
a b b c c a c a b

  
   
  

 Cn n±µÃ»p0Vµ0fº.

 L.H.S. = 

b c c a a b
c a a b b c
a b b c c a

  
  
  

  R1  R1 + R2 + R3
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2(a b c) 2(a b c) 2(a b c)
c a a b b c
a b b c c a

a b c a b c a b c
2 c a a b b c

a b b c c a

     
   

  

     
   

  

  R2  R2 – R1 and R3  R3 – R1

a b c a b c a b c
2 b c a

c a b

     
   

  

  R1  R1 + R2 + R3

a b c
2 b c a

c a b
   

  

a b c a b c
(2)( 1)( 1) b c a 2 b c a R.H.S.

c a b c a b
    

22.  

2 3

2 3

2 3

1 a a

1 b b (a b)(b c)(c a)(ab bc ca)

1 c c

       Cn n±µÃ»p0Vµ0fº.

 L.H.S = 

2 3

2 3

2 3

1 a a

1 b b

1 c c

  R2  R2 – R1 ,R3  R3 – R1

= 

2 3

2 2 2 3

2 2 3 3

1 a a

0 b a b a

0 c a c a

 

 

2 3

2 2

2 2

1 a a

(b a)(c a) 0 b a b ba a

0 c a c ca a

     

  

 R2  R2 – R3
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2 3

2 2

2 2

2 3

2 2

2 2

2 2 2

2 2

1 a a

(a b)(c a) 0 b c b c a(b c)

0 c a c ca a

1 a a
(a b)(c a)(b c) 0 1 b c a

0 c a c ca a

(a b)(b c)(c a)[(c ca a ) (b c a)(c a)]

(a b)(b c)(c a)[c ca a b(c a) (c a)

(a b)(b c)(c a)[c ca a bc a

       

  

      

  

          

           

         2 2b c 2ca a ]

(a b)(b c)(c a)[ ab bc ca]

(a b)(b c)(c a)(ab bc ca)

  

       

     



2 3

2 3

2 3

1 a a

1 b b (a b)(b c)(c a)(ab bc ca)

1 c c

     

23.   
3

a b c 2a 2a
2b b c a 2b (a b c)
2c 2c c a b

 
    

 
 Cn n±µÃ»p0Vµ0fº.

.

a b c 2a 2a
2b b c a 2b
2c 2c c a b

 
 

 
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21.  

1 2 3
A 0 1 4

2 2 1

 
   
  

, C±ÀÀhÉ (AT)–1 Oµ¶mÀSÍ¶mÀ¶¢ÀÀ.



T

T
1 2 3 1 0 2

A 0 1 4 2 1 2
2 2 1 3 4 1

    
          
      

1

1

1

1 2
A 1 8 9

4 1

2 2
B ( 2 6) 8

3 1

2 1
C ( 8 3) 5

3 4


     


      

 
     

1 1 2 3

2 2 1

3 3 1

3

R R R R

a b c a b c a b c
2b b c a 2b
2c 2c c a b

1 1 1
(a b c) 2b b c a 2b

2c 2c c a b

C C C

C C C

1 0 0
(a b c) 2b (a b c) 0

2c 0 (a b c)

(a b c)

  

     
  

 

    
 

 

 

     
  

  
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2

2

2

0 2
A (0 8) 8

4 1

1 2
B 1 6 7

3 1

1 0
C (4 0) 4

3 4


      


   

      

3

3

3

0 2
A 0 2 2

1 2

1 2
B (2 4) 2

2 2

1 0
C 1 0 1

2 1


    



     



     
 

T
9 8 2

AdjA 8 7 2
5 4 1

   
   
    

TDetA 1( 9) 0(8) 2( 5) 9 10 1        

T
T 1

T

9 8 2
Adj(A )(A ) 8 7 2
det A

5 4 1



   
    
    

22.  A = 

1 2 2
2 1 2
2 2 1

  



,  C±ÀÀhÉ Adj A = 3AT Cn n±µÃ»p0Vµ0fº ¶¢À±¼±ÀµÀÀ

A–1 Oµ¶mÀSÍ¶m0fº.

 1
1 2

A 1 4 3
2 1


    


1

1

2 2
B (2 4) 6

2 1

2 1
C 4 2 6

2 2


      

     

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2

2

2

2 2
A ( 2 4) 6

2 1

1 2
B 1 4 3

2 1

1 2
C (2 4) 6

2 2

 
      



 
    

 
      



3

3

3

2 2
A 4 2 6

1 2

1 2
B (2 4) 6

2 2

1 2
C 1 4 3

2 2

 
   



 
      



 
    



1 2 3

1 2 3

1 2 3

A A A 3 6 6
AdjA B B B 6 3 6 ...(1)

C C C 6 6 3

   
         
       

T

T

T

1 2 2 1 2 2
A 2 1 2 2 1 2

2 2 1 2 2 1

1 2 2 3 6 6
3A 3 2 1 2 6 3 6 ...(2)

2 2 1 6 6 3

      
          
        

    
           
         

 (1) , (2) ¶mÀ0fºº  Adj A = 3AT

1 1 1 1 1 1DetA a A b B c C
( 1)( 3) ( 2)( 6) ( 2)( 6)
3 12 12 27

  
        
   

1
3 6 6

AdjA 1A 6 3 6
DetA 27

6 6 3

1 2 2
1 2 1 2
9

2 2 1



 
     
   

 
    
   
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23.  3A = 

1 2 2
2 1 2
2 2 1

 
  
   

, C±ÀÀhÉ A–1 = AAT Cn n±µÃ»p0Vµ0fº.



1 2 2
1A 2 1 2
3

2 2 1

 
   
   

 
T

1 2 2
1A 2 1 2
3

2 2 1

 
   
   

 
T

1 2 2 1 2 2
1 1A A 2 1 2 2 1 2
3 3

2 2 1 2 2 1

   
        
         

9 0 0 1 0 0
1 0 9 0 0 1 0
9

0 0 9 0 0 1

   
       
      

A.AT = I
 A–1 = AT

24.  If A = 

3 3 4
2 3 4
0 1 1

 
  
  

C±ÀÀhÉ  A–1 = AA3  Cn n±µÃ»p0Vµ0fº.

 A2 =

3 3 4 3 3 4 3 4 4
2 3 4 2 3 4 0 1 0
0 1 1 0 1 1 2 2 3

       
             
             

4 2 2
3 4 4 3 4 4

A A A 0 1 0 0 1 0
2 2 3 2 2 3

1 0 0
0 1 0 1
0 0 1

    
         
         

 
   
  

4A I

det A 3(1) 3( 2) 4( 2) 1

 

     

1A 0 A  ¶¢ï¶¢»ªèhµ0
1 A VÉ SµÀgº0VµS¸
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4 1 1

3 1 1 3 1

1 3

A (A ) I(A )

A (AA ) A A (I) A

A A

 

  





   

 

25. Oºñ0l¼ ¶ª£ÀOµ±µg ¶¢ï¶¢¶ªèvÀ ¶ª0SµhµÈ¢Ã O¸lÐ ¶p±¿°º0Vµ0fº. ¶ª0SµhµËÈ¢ÀhÉ ¶pÁ¹±¼åS¸
«¸lû¼0Vµ0fº.

1. x + y + z = 4
2x + 5y – 2z = 3
X + 7y – 7z = 5

 ¶ª±µö¶¢ÃiñOµ = A = 

1 1 1 4
2 5 2 3
1 7 7 5

 
  
  

R2  R2 – 2R1, R2  R3 – R1

A ~ 

1 1 1 4
0 3 4 5
0 6 8 1

 
   
  

R3  R3 – 2R2 we have A ~ 

1 1 1 4
0 3 4 5
0 0 0 11

 
   
  

(A) 2, (AB) 3
(A) (AB)
   
  

  lµhµå¶ª£ÀOµ±µg ¶¢ï¶¢¶ªè C¶ª0Sµhµ0

 2.
x + y + z = 6
x – y + z = 2
2x – y + 3z = 9

   ¶ª±µö¶¢ÃiñOµ A = 

1 1 1 6
1 1 1 2
2 1 3 9

 
  
  

R2  R2 – R1, R3  R3 – 2R1
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1 1 1 6
A ~ 1 2 0 4

0 3 1 3

 
   
   

(A) = 3 = (AB)
 lµhµå¶ª£ÀOµ±µg ¶¢ï¶¢¶ªè ¶ª0Sµhµ0

 

1 1 1 6
A ~ 1 2 0 4

0 3 1 3

 
   
   

 R2  R2 
1
2

  
 

,

1 1 1 6
A ~ 0 1 0 2

0 3 1 3

 
 
 
   

By R1  R1 – R2, R3  R3 + 3R2

1 0 1 4
A ~ 0 1 0 2

0 0 1 3

 
 
 
  

By R1  R1 – R3, we have

1 0 0 1
A ~ 0 1 0 2

0 0 1 3

 
 
 
  

  «¸lûµ¶m  x = 1, y = 2, z = 3.

3. x + y + z = 1
2x + y + z = 2
x + 2y + 2z = 1

    ¶ª±µö¶¢ÃiñOµ A = 

1 1 1 1
2 1 1 2
1 2 2 1

 
 
 
  

R2  R2 – R1, R3  R3 – R1,

1 1 1 1
A ~ 1 0 0 1

0 1 1 0

 
 
 
  
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R1  R1 – R3,   

1 0 0 1
A ~ 1 0 0 1

0 1 1 0

 
 
 
  

R2  R2 – R1,   

1 0 0 1
A ~ 0 0 0 0

0 1 1 0

 
 
 
  

(A) = 2 = (AB) < 3
lµhµå¶ª£ÀOµ±µg ¶¢ï¶¢¶ªè ¶ª0Sµhµ0¶¢À±¼±ÀµÀÀ CÊmOµ «¸lûµ¶mvÀ0d¹±ÀÀ

«¸lûµ¶m ¶ª£Ài [(x, y, z)1x = y + z = 0]

4. x + y + z = 9
2x + 5y + 7z = 52
2x + y – z = 0

 ¶ª±µö¶¢ÃiñOµ A = 

1 1 1 9
2 5 7 52
2 1 1 0

 
 
 
  

  R2  R2 – 2R1, R3  R3 – 2R1,

1 1 1 9
A ~ 0 3 5 34

0 1 3 18

 
 
 
    

  R3  R3 (–1),

1 1 1 9
A ~ 0 3 5 34

0 1 3 18

 
 
 
  

  R1  R1 – R3, R2  R2 – 3R3,

1 0 2 9
A ~ 0 0 4 20

0 1 3 18

  
   
  

  R2  R2
1
4

  
 

,

1 0 2 9
A ~ 0 0 1 5

0 1 3 18

  
 
 
  

   R1  R1 + 2R2, R3  R3 – 3R2,
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1 0 0 1
A ~ 0 0 1 5

0 1 0 3

 
 
 
  

  R2  R3,  

1 0 0 1
A ~ 0 1 0 3

0 0 1 5

 
 
 
  

 (A) = (AB) = 3
lµhµå¶ª£ÀOµ±µg ¶¢ï¶¢¶ªè ¶ª0Sµhµ0 LOÉLOµ «¸lûµ¶m G0dÀ0l¼.
  «¸lûµ¶m x = 1, y = 3, z = 5.

5. x – 3y – 8z = –10
3x + y – 4z = 0
2x + 5y + 6z = 13

 ¶ª±µö¶¢ÃiñOµ
1 3 8 10

A 3 1 4 0
2 5 6 13

   
   
  

 R2  R2 – 3R1, R3  R3 – 2R1

1 3 8 10
A ~ 0 10 20 30

0 11 22 33

   
 
 
  

R2  R2
1

10
 
 
 

, R3  R3
1
11
 
 
 

1 3 8 10
A ~ 0 1 2 3

0 1 2 3

   
 
 
  

  R3  R3 – R2,

1 3 8 10
A ~ 0 1 2 3

0 0 0 0

   
 
 
  

  R1  R1 + 4R2,

1 1 0 2
A ~ 0 1 2 3

0 0 0 0

 
 
 
  
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(A) (AB) 2 3    

 lµhµå¶ª£ÀOµ±µg ¶¢ï¶¢¶ªè ¶ª0Sµhµ0¶¢À±¼±ÀµÀÀ CÊmOµ «¸lûµ¶mvÀ0d¹±ÀÀ ËÈp ¶¢ÃiñOµ ¶mÀ0fº
x + y = 2 , y + 2z = 3
  z = k   S¸ j¶ªÀOµÀ0dÉ  y = 3 – 2z = 3 – 2k
x = 2 – y = 2 – (3 – 2k) = 2 – 3 + 2k = 2k – 1
  «¸lûµ¶m ¶ª£Ài x = –1 + 2k,
y = 3 – 2k, z = k  , k ¢ ¶̧ªå¶¢ ¶ª0Pï.

26. ¶Oºñ0l¼ ¶ª£ÀOµ±µg ¶¢ï¶¢¶ªèv¶mÀ O¸ñ¶¢À±³ n±ÀµÀ¶¢À0 hÐ¶mÃ, ¶¢ÃiñO¸ £vÑ¶¢À
¶plµèi vÑ¶mÃ, SÓ´ª-YÑ±¸â´m ¶plµèi vÑ¶mÃ «¸k¼0Vµ0fº.

1. 5x – 6y + 4z = 15
7x + 4y – 3z = 19
2x + y + 6z = 46

Hint : 31 2x , y , z  
  
  

 i) Cramer’s rule :

5 6 4
7 4 3
2 1 6


  

5(24 3) 6(42 6) 4(7 8)
135 288 4 419

     
   

1

15 6 4
19 4 3
46 1 6


  

15(24 3) 6(114 138) 4(19 184)
405 1512 660 1917 660 1257

     
     

2

5 15 4
7 19 3
2 46 6

  

5(114 138) 15(42 6) 4(322 38)
1260 720 1136 1676

     
   

3

5 6 15
7 4 19
2 1 46


 

5(184 19) 6(322 38) 15(7 8)
825 1074 15 2529 15 2514

     
     
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1

2

3

1527x 3
419
1676y 4
419

2514z 6
419


  



  



  


«¸lûµ¶m¶ª£Ài x = 3, y = 4, z = 6.

ii)  ¶¢ÃiñO¸ £vÑ¶¢À ¶plµèi

Hint : 1 AdjAA
det A

 

5 6 4
A 7 4 3

2 1 6

 
   
  

1

1

1

4 3
A 24 3 27

1 6

7 3
B (42 6) 48

1 6

7 4
C 7 8 1

2 1


   


      

    

2

2

2

6 4
A ( 36 4) 40

1 6

5 4
B 30 8 22

2 6

5 6
C (5 12) 17

2 1


      

   


      

3
6 4

A 18 16 2
4 3


   


3
5 4

B ( 15 28) 43
7 3

      


3
5 6

C 20 42 62
7 4


   
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Adj A = 

1 2 3

1 2 3

1 2 3

A A A 27 40 2
B B B 48 22 43
C C C 1 17 62

   
       
       

Det A =  = 419

1
27 40 2

AdjA 1A 48 22 43
DetA 419

1 17 62


 
    
   

1
27 40 2 15

1x A D 48 22 43 19
419

1 17 62 46

405 760 92
1 720 418 1978

419
15 323 2852

1257 3
1 1676 4

419
2514 6


   
        
       
   

     
    
   
       
      

 «¸lûµ¶m¶ª£Ài x = 3, y = 4, z = 6.

iii) Gauss-Jordan method :

¶ª±µö¶¢ÃiñOµ 
5 6 4 15

A 7 4 3 19
2 1 6 46

 
   
  

R2  5R2 – 7R1, R3  5R3 – 2R1

5 6 4 15
A ~ 0 62 43 10

0 17 22 200

 
   
  

R1  31R1 + 3R2, R3  62R3 – 17R2

155 0 5 435
A ~ 0 62 43 10

0 0 2095 12570

 
   
  

3 3
1R R

2095
   
 
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155 0 5 435
A ~ 0 62 43 10

0 0 1 6

 
   
  

R1  R1 + 5R3, R2  R2 + 43R3

155 0 0 465
A ~ 0 62 0 248

0 0 1 6

 
 
 
  

1 1 2 2
1 1R R R R

155 62
       
   

1 0 0 3
A ~ 0 1 0 4

0 0 1 6

 
 
 
  

  JËOÇOµ«¸lûµ¶m G0dÀ0l¼

«¸lûµ¶m¶ª£Ài x = 3, y = 4, z = 6.

2. x + y + z = 1
2x + 2y + 3z = 6
x + 4y + 9z = 3

I. i) Cramer’s rule

1 1 1
2 2 3
1 4 9

1(18 12) 1(18 3) 1(8 2)

6 15 6 3

 

     

    

1

1 1 1
6 2 3
3 4 9

1(18 12) 1(54 9) 1(24 6)

6 45 18 21

 

     

    
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2

1 1 1
2 6 3
1 3 9

1(54 9) 1(18 3) 1(6 6)

45 15 30

 

     

  

3

1 1 1
2 2 6
1 4 3

1(6 24) 1(6 6) 1(8 2)

18 0 6 12

 

     

     

1

2

3

21x 7
3

30y 10
3
12z 4
3

 
  
 


   

 

 
  
 

«¸lûµ¶m¶ª£Ài x = 7, y = –10, z = 4.

ii) Matrix inversion method :

 A = 

1 1 1
2 2 3
1 4 9

 
 
 
  

, X = 

x
y
z

 
 
 
  

 and D = 

1
6
3

 
 
 
  

1

1

1

2 3
A 18 12 6

4 9

2 3
B (18 3) 15

1 9

2 2
C 8 2 6

1 4

   

      
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2

2

2

1 1
A (9 4) 5

4 9

1 1
B 9 1 8

1 9

1 1
C (4 1) 3

1 4

      

   

      

3

3

3

1 1
A 3 2 1

2 3

1 1
B (3 2) 1

2 3

1 1
C 2 2 0

2 2

   

      

   

1 2 3

1 2 3

1 2 3

A A A 6 5 1
AdjA B B B 15 8 1

C C C 6 3 0

   
         
      

DetA 3   

1

1

6 5 1
AdjA 1A 15 8 1
DetA 3

6 3 0

6 5 1 1
1x A D 15 8 1 6
3

6 3 0 3

6 30 3 21 7
1 115 48 3 30 10
3 3

6 18 0 12 4





 
      
  

   
         
      

       
                  
            

 «¸lûµ¶m¶ª£Ài x = 7, y = –10, z = 4.

iii) Gauss-Jordan method :

¶ª±µö¶¢ÃiñOµ A = 

1 1 1 1
2 2 3 6
1 4 9 3

 
 
 
  

2 2 1 3 3 1R R 2R ,R R R   
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1 1 1 1
A ~ 0 0 1 4

0 3 8 2

 
 
 
  

3 3 2 1 1 2R R 8R , R R R

1 1 0 3
A ~ 0 0 1 4

0 3 0 30

   

 
 
 
  

3 3

1 1 3 2 3

1R R
3

1 1 0 3
A ~ 0 0 1 4

0 1 0 10

R R R , R R

1 0 0 7
A ~ 0 1 0 10

0 0 1 4

   
 

 
 
 
  

  

 
  
  

JËOÇOµ«¸lûµ¶m G0dÀ0l¼.

«¸lûµ¶m x = 7, y = –10, z = 4.

6. 2x – y + 8z = 13
3x + 4y + 5z = 18
5x – 2y + 7z = 20

 i) Cramer’s rule :

2 1 8
3 4 5
5 2 7


 



2(28 10) 1(21 25) 8( 6 20)
76 4 208 136

      
    

1

13 1 8
18 4 5
20 2 7
13(28 10) 1(126 100) 8( 36 80)
494 26 928 408


 



      
    
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2

2 13 8
3 18 5
2 20 7

2(126 100) 13(21 25) 8(60 90)
52 52 240 136

 

     
    

3

2 1 13
3 4 18
5 2 20
2(80 36) 1(60 90) 13( 6 20)
232 30 338 136


 



      
    

1

2

3

408x 3
136
136y 1
136
136z 1
136

 
  
 
 

  
 
 

  
 

 «¸lûµ¶m¶ª£Ài x = 3, y = 1, z = 1.

ii) Matrix inversion method :

Let A = 

2 1 8
3 4 5
5 2 7

 
 
 
  

, X = 

x
y
z

 
 
 
  

 and D = 

13
18
20

 
 
 
  

1

1

1

4 5
A 28 10 38

2 7

3 5
B (21 25) 4

5 7

3 4
C 6 20 26

5 2

   


     

     


2

2

2

1 8
A ( 7 16) 9

2 7

2 8
B (14 40) 26

5 7

2 1
C ( 4 5) 1

5 2


       



    


       


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3
1 8

A 5 32 37
4 5


     

3

3

2 8
B (10 24) 14

3 5

2 1
C 8 3 11

3 4

     


   

1 2 3

1 2 3

1 2 3

A A A 38 9 37
AdjA B B B 4 26 14

C C C 26 1 11

    
        
      

1 1 1 1 1 1Det A a A b B c C
2 38 ( 1)4 8( 26)
76 4 208 136

  
     
    

1

1

38 9 37
AdjA 1A 4 26 14
Det A 136

26 1 11

38 9 37 13
1X A D 4 26 14 18

280
26 1 11 20

494 162 740
1 52 468 280

136
338 18 220

408 3
1 136 1

136
136 1





  
     
  

    
         
      
  

     
    
   
         
      

 «¸lûµ¶m¶ª£Ài x = 3, y = 1, z = 1.
iii) Gauss Jordan method :

¶ª±µö¶¢ÃiñOµ A = 

2 1 8 13
3 4 5 18
5 2 7 20

 
 
 
  
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2 2 1 3 3 2

1 1 3 2 2 3

R 2R 3R , R 2R 5R we get
2 1 8 13

A ~ 0 11 14 3
0 1 26 25

R R R , R R 11R , we get
2 0 18 12

A ~ 0 0 272 272
0 1 26 25

   

 
   
   
   

  
 
 
   

2 2
1R R we get

272
2 0 18 12

A ~ 0 0 1 1
0 1 26 25

   
 

  
 
 
   

1 1 2 3 3 2R R 18R , R R 26R , we get   

2 3 1

2 0 0 6
A ~ 0 0 1 1

0 1 0 1

1 0 0 3
1R R , R ,A ~ 0 1 0 1
2

0 0 1 1

 
 
 
  

 
           

 JËOÇOµ«¸lûµ¶m G0dÀ0l¼
«¸lûµ¶m¶ª£Ài x = 3, y = 1, z = 1.

7. 2x – y + 3z = 8
–x + 2y + z = 4
3x + y – 4z = 0

 i) Cramer’s rule :

2 1 3
1 2 1

3 1 4
2( 8 1) 1(4 3) 3( 1 6)

18 1 21 38


  



       
     
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1

8 1 3
4 2 1
0 1 4
8( 8 1) 1( 16 0) 3(4 0)

72 16 12 76


 



       
     

2

2 8 3
1 4 1

3 0 4
2( 16 0) 8(4 3) 3( 0 12)

32 8 36 76

  


       
     

3

2 1 8
1 2 4

3 1 0
2(0 4) 1(0 12) 8( 1 6)

8 12 56 76


  

      
     

1

2

3

76x 2
38
76y 2
38
76z 2
38

 
  
 
 

  
 
 

  
 

 «¸lûµ¶m¶ª£Ài x = 2, y = 2, z = 2.

ii) Matrix inversion method :

Let A = 

2 1 3
1 2 1

3 1 4

 
  
  

, X = 

x
y
z

 
 
 
  

, D = 

8
4
0

 
 
 
  

1

1

1

2 1
A 8 1 9

1 4

1 1
B (4 3) 1

3 4

1 2
C 1 6 7

3 1

     



      




     
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2

2

2

1 3
A (4 3) 1

1 4

2 3
B 8 9 17

3 4

2 1
C (2 3) 5

3 1


      



     



      

3

3

3

1 3
A 1 6 7

2 1

2 3
B (4 3) 7

1 2

2 1
C 4 1 3

1 2


     

      



   


1 2 3

1 2 3

1 2 3

A A A 9 1 7
AdjA B B B 1 17 7

C C C 7 5 3

     
          
       

1 1 1 1 1 1Det A a A b B c C
2( 9) 1( 1) 3( 7)

18 1 21 38

  
     
     

1

1

9 1 7
AdjA 1A 1 17 7
DetA 38

7 5 3

9 1 7 8
1X A D 1 17 7 4

38
7 5 3 0

72 4 76 2
1 18 68 76 2
38 38

56 20 76 2





   
       
   
     
           
       

       
                 
            

  «¸lûµ¶m¶ª£Ài  x = 2, y = 2, z = 2.

iii) Gauss Jordan method :

¶ª±µö¶¢ÃiñOµ A = 

2 1 3 8
1 2 1 4

3 1 4 0

 
  
  
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R1  R1 + 2R2, R3  R3 + 3R2, we get

0 3 5 16
A ~ 1 2 1 4

0 7 1 12

 
  
  

2 2 1 3 3 1

3 3

R 3R 2R , R 3R 7R , we have
0 3 5 16

A ~ 3 0 7 20
0 0 38 76

1R R , we get
38

0 3 5 16
A ~ 3 0 7 20

0 0 1 2

   

 
    
   

   
 

 
    
  

1 1 2 2 2 3R R 5R , R R 7R , we get
0 3 0 6

A ~ 3 0 0 6
0 0 1 2

   

 
   
  

1 1 2 2 1 2
1 1R R ,R R ,R R
3 3

         
   

 we get

1 0 0 2
A ~ 0 1 0 2

0 0 1 2

 
 
 
  

 JËOÇOµ«¸lûµ¶m G0dÀ0l¼

«¸lûµ¶m¶ª£Ài x = 2, y = 2, z = 2.

27.Oºñ0l¼ ¶ª¶¢À¶T¹hµ ¶ª£ÀOµ±µg ¶¢ï¶¢¶ªè¶mÀ «¸lû¼0Vµ0fº.

1. 2x + 3y – z = 0
x – y – 2z = 0
3x + y + 3z = 0.

«¸lûµ¶m:  SµÀgOµ ¶¢ÃiñOµ =  

2 3 1
1 1 2
3 1 3

 
   
  
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2 3 1 2 3 1
det of 1 1 2 1 1 2

3 1 3 3 1 3

    
          
      

2( 3 2) 3(3 6) 1(1 3)

2 27 4 33 0, (A) 3

      

        

O¸sdºà lµhµå ¶¢ï¶¢¶ªè OµÀ x = y = z = 0 CÊm hµÅgq¸ñ±ÀµÀ «¸lûµ¶m ¶¢ÃhµñÊ¢À G0dÀ0l¼.

2. x + y – 2z = 0
2x + y – 3z = 0
5x + 4y – 9z = 0

«¸lûµ¶m: SµÀgOµ ¶¢ÃiñOµ A = 

1 1 2
2 1 3
5 4 9

 
  
  

1 1 2
2 1 3 1( 9 12) 1( 18 15) 2(8 5)
5 4 9

3 3 6 0


        

   

G¶p ¶¢ÃiñOµµ
1 1
2 1
 
 
 

  «¸lû¸±µg ¶¢ÃiñOµ.

   A OÐdºµ   = 2 ,
 (A) < 3.
O¸sdºà lµhµå ¶¢ï¶¢¶ªè OµÀ hµÅgq¸ñ±ÀµÀ0 O¸n «¸lûµ¶m G0dÀ0l¼.

A = 

1 1 2
2 1 3
5 4 9

 
  
  

2 2 1, 3 3 1,2 3R R R R R R   

 

1  1  -2
0  -1  1
0  -1  -1

A
 
 
 
 
 



hµÀvï ¶ª£ÀOµ±µg ¶¢ï¶¢¶ªè
x + y – 2z = 0
–y + z = 0
Let z = k  y = k, x = k
 x = y = z = k  ,k ¢ ¶̧ªå¶¢ ¶ª0Pï.
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 28. A = 
cos sin
sin cos

   
   

 C±ÀÀh É  n ±À Ç À ÀO µ Ö ¶p ñi l û µ ¶m ¶p Á ¹± µ ä 0O µ  £vÀ ¶¢O µ À

n cos n sin n
A

sin n cos n
   

    
  Cn VµÃ¶pÁ¶¢ÀÀ.

«¸lûµ¶m:  lµhµå ¶pñ¶¢Vµm¸né S(n)  C¶mÀOÐ0fº.
n cos n sin n

A
sin n cos n

   
    

 A = 
cos sin
sin cos

   
   

 
1 cos1 sin1

A
sin1 cos1

   
    

    n = 1. lµhµå ¶pñ¶¢Vµ¶m0 nY0

S(1) nY0
  n = k OµÀ lµhµå ¶pñ¶¢Vµ¶m0 nY0 C¶mÀOÐ0fº
  S(k)  nY0 C¶mÀOÐ0fº

k cos k sin k
A

sin k cos k
   

     

Now Ak+1 = AkA

= 
cos k sin k cos sin
sin k cos k sin cos

        
         

cos k cos sin k sin cos k sin sin k cos
sin k cos cos k sin sin k sin cos k cos

         
           

cos(k ) sin(k )
sin(k ) cos(k )

cos(k 1) sin(k 1)
sin(k 1) cos(k 1)

     
      

     
      

 S(k + 1) nY0

      n ±ÀÇÀÀOµÖ¶pñi lûµ¶m ¶pÁ¹±µä0Oµ £vÀ¶¢OµÀ n cos n sin n
A

sin n cos n
   

    
 .
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29. Fi A = 

1 2 1
3 2 3
1 1 2

 
 
 
  

 £vÑ¶¢Ãné Oµ¶mÀSÍ¶mÀ¶¢ÀÀ.

«¸lûµ¶m:  A = 

1 2 1
3 2 3
1 1 2

 
 
 
  

Det A = 1(4 – 3) – 2(6 – 3) + 1(3 – 2)
= 1 – 6 + 1 = –4

11

12

13

21

22

23

31

32

33

A (4 3) 1

A (6 3) 3

A (3 2) 1

A (4 1) 3

A (2 1) 1

A (1 2) 1

A (6 2) 4

A (3 3) 0

A (2 6) 4

   

    

   

   

   

   

   

   

    

11 21 31

12 22 32

13 23 33

A A A 1 3 4
AdjA A A A 3 1 0

A A A 1 1 4

   
         
      

 A–1 = 

1 3 4
AdjA 1 3 1 0
det A 4

1 1 4

 
    
  

30. Theorem :   A LOµ «¸lû¸±µg ¶¢ÃiñOµ C±ÀÀhÉ A £vÎ¶¢Ào±ÀµÀ¶¢Àn

¶¢À±¼±ÀµÀÀ 1 AdjAA
det A

   Cn VµÃ¶p0fº.

«¸lûµ¶m:  Proof :   A = 
1 1 1

2 2 2

3 3 3

a b c
a b c
a b c

 
 
 
  

  LOµ «¸lû̧ ±µg ¶¢ÃiñOµ C¶mÀOÐ0fº.

 det A  0.
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1 2 3

1 2 3

1 2 3

A A A
AdjA B B B

C C C

 
   
  

1 1 1 1 2 3

2 2 2 1 2 3

3 3 3 1 2 3

a b c A A A
A AdjA a b c B B B

a b c C C C

   
        
      

1 1 1 1 1 1 1 2 1 2 1 2 1 3 1 3 1 3

2 1 2 1 2 1 2 2 2 2 2 2 2 3 2 3 2 3

3 1 3 1 3 1 3 2 3 2 3 2 3 3 3 3 3 3

a A b B c C a A b B c C a A b B c C
a A b B c C a A b B c C a A b B c C
a A b B c C a A b B c C a A b B c C

      
        
       

det A 0 0 1 0 0
0 det A 0 det A 0 1 0
0 0 det A 0 0 1

   
       
      

= det A I

 
AdjAA I
det A
 

ElÉ £lûµ0S¸  AdjAA I
det A
 

 
1 AdjAA

det A
 

31.  

2

2

2

a a bc

b b ca

c c ab

 
 
 
 
  

(a b)(b c)(c a)(ab bc ca)       Cn VµÃ¶p0fº.

«¸lûµ¶m: 

2 2 3

2 2 3

2 2 3

a a bc a a abc
1b b ca b b abc

abc
c c ab c c abc



2 3 2 3

2 3 2 3

2 3 2 3

a a 1 1 a a
1 abc b b 1 1 b b

abc
c c 1 1 c c

 

=
1 1 3

2 2 3

R R R

R R R

 

 

2 2 3 3

2 2 3 3

2 3

0 a c a c

0 b c b c

1 c c

 

 
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=
2 2 1

(a c)(b c)

R R R

 

 

2 2

2 2

2 3

0 a c a ac c

0 b c b bc c

1 c c

  

  

2 2

2 2

2 3

0 a c a ac c

(a c)(b c) 0 b c b a bc ac

1 c c

  

      

2 2

2 3

0 a c a ac c
(a c)(b c)(b a) 0 1 c a b

1 c c

  
     

2 2a c a ac c(a c)(b c)(b a)
1 a b c
  

   
 

(a c)(b c)(b a)(ab bc ca)     

32.   

1 a 1 1
1 1 11 1 b 1 abc 1
a b c

1 1 1 c


      
 

 Cn VµÃ¶p0fº.

«¸lûµ¶m: 

1 1 11
a a a1 a 1 1

1 1 11 1 b 1 abc 1
b b b

1 1 1 c 1 1 1 1
c c c




  




1 1 2 3C C C C  

1 1 1 1 1 1 1 1 11 1 1
a b c a b c a b c

1 1 1abc 1
b b b
1 1 1 1
c c c

        

 


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1 1 1
1 1 1 1 1 1abc 1 1
a b c b b b

1 1 11
c c c

      
 



1 0 0
1 1 1abc 1 1/ b 1 0
a b c

1/ c 0 1

     
 

2 2 1

3 3 1

C C C

C C C

 

 

1 1 1abc 1
a b c

     
 

.

33.  

0 1 1
11 0 1 ,
2

1 1 0

b c c a b a
A B c b c a a b

b c a c a b

     
          
        

 1ABA  


 1A 

1

1

1

0 1
0 1 1

1 0

1 1
(0 1) 1

1 0

1 0
1

1 1

A

B

C

    

     

 

2

2

0 1
1

1 0

0 1
(0 1) 1

1 1

B

C

  

     

3

1 1
1

0 1
A  

3

0 1
( 1) 1

1 1
B     
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3

1 1 1 1 1 1

0 1
1

1 0

0( 1) 1(1) 1(1)
1 1 2

C

DetA a A b B c C

  

  
   
  

1

1 1 1
1 1 1 1
2

1 1 1

0 1 1
11 0 1 .
2

1 1 0

AdjAA
DetA

b c c a b a
AB c b c a a b

b c a c a b



 
    
  

     
         
        

1
2

c b b c c a a c a b a b
b c b c c a a c b a a b
b c c b c a c a b a a b

         
           
          

0 2 2
1 2 0 2
2

2 2 0

a a
b b
c c

 
   
  

1

0 2 2 0 1 1
1 1. 2 0 2 . 1 1 1
2 2

2 2 0 1 1 1

a a
ABA b b

c c



   
       
      

2 2 2 2 2 2
1 2 2 2 2 2 2
4

2 2 2 2 2 2

a a a a a a
b b b b b b
c c c c c c

    
      
     

4 0 0
1 0 4 0
4

0 0 4

a
b

c

 
   
  

0 0
0 0
0 0

a
b

c

 
   
  


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


4 6

3 2 2 9
5 2 13

x y z
x y z
x y z

  
  
  

 
1 1 4 6
3 2 2 9
5 1 2 13

AD
 
   
  

2 2 1 2 13 5R R R R R    

1 1 4 6
0 1 14 9
0 4 18 17

 
    
    



3 3 24R R R  

1 1 4 6
0 1 14 9
0 0 38 19

 
    
  



2 2 3 3
1( 1),
2

R R R R       


1 1 4 6
0 1 14 9

10 0 1
2

 
 
 
 
 
 
 



1 1 3 2 2 34 , 14

1 1 0 4
0 1 0 2

10 0 1
2
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 1, 2, 3x y z  
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 
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