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1. Solve the following matrix equation, 

  
2 X + B( ) = 3 X ! A( ) ! 4B , if 
 

  
A =

!1 1 !3
2 0 6
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!3 !1 0
7 0 3
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Solution: 

  
2 X + B( ) = 3 X ! A( ) ! 4B " 2X + 2B = 3X ! 3A ! 4B " X = 6B + 3A  

 
Thus 

  
X = 6B + 3A = 6

!3 !1 0
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2. If, 
 

   

A =
a 0 0
0 b 0
0 0 c
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show that  
 

   

An =
an 0 0
0 bn 0
0 0 cn
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Solution:   a) Show that holds for n=1 

 

   

A1 =
a1 0 0
0 b1 0
0 0 c1
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0 b 0
0 0 c
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b) Let’s assume that it holds for n=k, thus 
 

   

Ak =
ak 0 0
0 bk 0
0 0 ck
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c) Let’s check if it holds for n=k+1, thus 

 

   

Ak+1 = Ak A =
ak 0 0
0 bk 0
0 0 ck
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a 0 0
0 b 0
0 0 c
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ak a + 0 + 0 0 + 0 + 0 0 + 0 + 0
0 + 0 + 0 bkb + 0 + 0 0 + 0 + 0
0 + 0 + 0 0 + 0 + 0 ckc + 0 + 0
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3. Show that  

A, B!" #$ = C  
 

  

A =
0 1 0
0 0 0
0 0 0
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0 0 0
0 0 1
0 0 0
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0 0 1
0 0 0
0 0 0
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Solution:  

A, B!" #$ = C % A &B - B &A = C  
 

  

A !B =
0 1 0
0 0 0
0 0 0
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0 !0 +1!0 + 0 !0 0 !0 +1!0 + 0 !0 0 !0 +1!1+ 0 !0
0 !0 + 0 !0 + 0 !0 0 !0 + 0 !0 + 0 !0 0 !0 + 0 !1+ 0 !0
0 !0 + 0 !0 + 0 !0 0 !0 + 0 !0 + 0 !0 0 !0 + 0 !1+ 0 !0
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B !A =
0 0 0
0 0 1
0 0 0
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0 0 0
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0 !0 + 0 !0 + 0 !0 0 !1+ 0 !0 + 0 !0 0 !0 + 0 !0 + 0 !0
0 !0 + 0 !0 +1!0 0 !1+ 0 !0 +1!0 0 !0 + 0 !0 + 0 !1
0 !0 + 0 !0 + 0 !0 0 !1+ 0 !0 + 0 !0 0 !0 + 0 !1+ 0 !0
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Thus 

  

A !B - B !A =
0 0 1
0 0 0
0 0 0
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0 0 0
0 0 0
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0 0 1
0 0 0
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4. The three Pauli spin matrices are  
 

  
!1 =

0 1
1 0
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0 (i
i 0
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1 0
0 (1
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Calculate   ! i
2  for i =1, 2, 3. 

These matrices were used by Pauli in the nonrelativistic theory of  electron spin 
 
Solution:  
 

  

!1
2 =

0 1
1 0
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0 1
1 0
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1 0
0 1
"

#
$

%

&
' ,   

! 2
2 =
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i 0
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0 )i
i 0
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