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Exercise 1.1 

Rewriting Equation (1.13) as 

Ο𝑒𝑗 = ∑ 𝑒𝑘⃗⃗⃗⃗⃗𝑂𝑘𝑗

3

𝑘=1

 

Taking the dot product: 

𝑒𝑖⃗⃗ ⃗ ∙ Ο𝑒𝑗⃗⃗ ⃗ = ∑ 𝑒𝑖⃗⃗ ⃗ ∙ 𝑒𝑘⃗⃗⃗⃗⃗𝑂𝑘𝑗 = ∑ 𝛿𝑖𝑘

3

𝑘=1

3

𝑘=1

𝑂𝑘𝑗 = 𝑂𝑖𝑗 

Ο𝑎⃗ = 𝑏⃗⃗ 

Ο𝑎⃗ = ∑ Ο

3

𝑖=1

𝑒𝑖⃗⃗ ⃗𝑎𝑖 = ∑ 𝑏𝑖𝑒𝑖⃗⃗ ⃗

3

𝑖=1

 

Ο𝑎𝑖 = ∑ 𝑂𝑖𝑗𝑎𝑗

3

𝑗=1

= 𝑏𝑖  

Exercise 1.2 

𝐴 = (
1 1 0
1 2 2
0 2 −1

) , 𝐵 = (
1 −1 1

−1 0 0
1 0 1

) 

𝐶 = (
0 −1 1
1 −1 3

−3 0 −1
) 

Verification by a homegrown computer program: 

A * B = C 
 
        0        -1         1 
        1        -1         3 
       -3         0        -1 
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Exercise 1.2 page 5 Commutator 

        0        -2         4 

        2         0         3 

       -4        -3         0 

 

Exercise 1.2 page 5 Anticommutator 

        0         0        -2 

        0        -2         3 

       -2         3        -2 

 

[A, B] = AB - BA commutator Abelian [A, B] = 0 

[A, BC] = ABC - BCA = ABC - BAC + BAC - BCA = [A, B]C + B[A, C] 

[AB, C] = ABC - CAB = ABC - ACB + ACB - CAB = A[B, C] + [A, C]B 

{A, B} = AB + BA anti-commutator 

{A, BC} = ABC + BCA = ABC - BAC + BAC + BCA = [A, B]C + B{A, C} 

{AB, C} = ABC + CAB = ABC - ACB + ACB + CAB = A[B, C] + {A, C}B 

 

Exercise 1.3 

Ac * Bc = Cc 

       -5 +       31i       -5 +       37i       -8 +       44i 

        4 +       68i        4 +       82i        1 +       97i 

        4 +      103i        4 +      128i        1 +      151i 

 

Cc adjoint 

       -5 -       31i        4 -       68i        4 -      103i 

       -5 -       37i        4 -       82i        4 -      128i 

       -8 -       44i        1 -       97i        1 -      151i 

 

Bc adjoint * Ac adjoint 

       -5 -       31i        4 -       68i        4 -      103i 

       -5 -       37i        4 -       82i        4 -      128i 

       -8 -       44i        1 -       97i        1 -      151i 

 
Exercise 1.4 

𝐴 = (
𝑎 𝑏
𝑐 𝑑

) , 𝐵 = (
𝑒 𝑓
𝑔 𝑖

) , 𝐴𝐵 = (
𝑎𝑒 + 𝑏𝑔 𝑎𝑓 + 𝑏𝑖
𝑐𝑒 + 𝑑𝑔 𝑐𝑓 + 𝑑𝑖

) , 𝑡𝑟 𝐴𝐵 = 𝑎𝑒 + 𝑏𝑔 + 𝑐𝑓 + 𝑑𝑖 

𝐵 = (
𝑒 𝑓
𝑔 𝑖

) , 𝐴 = (
𝑎 𝑏
𝑐 𝑑

) , 𝐵𝐴 = (
𝑒𝑎 + 𝑓𝑐 𝑒𝑏 + 𝑓𝑑
𝑔𝑎 + 𝑖𝑐 𝑔𝑏 + 𝑖𝑑

) , 𝑡𝑟 𝐵𝐴 = 𝑒𝑎 + 𝑓𝑐 + 𝑔𝑏 + 𝑖𝑑 ∴ 𝑡𝑟 𝐴𝐵

= 𝑡𝑟 𝐵𝐴 𝑠𝑖𝑛𝑐𝑒 𝑎𝑏 = 𝑏𝑎∀𝑎, 𝑏 ∈ ℝ 

𝐴 = (
𝑎 𝑏
𝑐 𝑑

) , 𝐴−1 =
1

𝑎𝑑 − 𝑏𝑐
(

𝑑 −𝑏
−𝑐 𝑎

) 



𝐴𝐴−1 =
1

𝑎𝑑 − 𝑏𝑐
(

𝑎 𝑏
𝑐 𝑑

) (
𝑑 −𝑏

−𝑐 𝑎
) =

1

𝑎𝑑 − 𝑏𝑐
(

𝑎𝑑 − 𝑏𝑐 −𝑎𝑏 + 𝑏𝑎
𝑐𝑑 − 𝑑𝑐 −𝑐𝑏 + 𝑑𝑎

)

=
1

𝑎𝑑 − 𝑏𝑐
(

𝑎𝑑 − 𝑏𝑐 0
0 −𝑑𝑏 + 𝑑𝑎

) = (
1 0
0 1

) = 𝐼, 𝑠𝑖𝑛𝑐𝑒 𝑎𝑏 = 𝑏𝑎∀𝑎, 𝑏 ∈ ℝ  

Ar matrix 

        2         3        -1 

        4         4        -3 

       -2         3        -1 

 

Ar Conte & de Boor inverse = 1 

     0.25         0     -0.25 

      0.5      -0.2       0.1 

        1      -0.6      -0.2 

 

Ar * Ar inverse 

        1         0         0 

        0         1         0 

        0         0         1 
Ac 

+        1 +        1i  +        2 +        1i  +        3 +        2i 

+        4 +        3i  +        5 +        0i  +        6 +        1i 

+        7 +        0i  +        8 +        2i  +        9 +        4i 

 

Ac inverse = 1 

+0.0215285 +0.0247578i  -0.00538213 - 0.256189i +0.0365985 + 0.142088i 

-  1.27879 + 0.329386i  + 0.319699 + 0.417653i  +  0.22605 - 0.240043i 

+ 0.986006 - 0.466093i  - 0.246502 - 0.133477i  - 0.123789 + 0.107643i 

 

Ac * AC inverse 

+        1 -        0i  +        0 +        0i  +        0 -        0i 

+        0 +        0i  +        1 +        0i  +        0 +        0i 

-        0 -        0i  +        0 +        0i  +        1 -        0i 

 


