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Exercise 1.1

Rewriting Equation (1.13) as

Taking the dot product:

Exercise 1.2

0 -1 1
c=({1 -1 3
-3 0 -1

Verification by a homegrown computer program:

A*B=C
o - 1
1 -1 3
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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
[AB, C] = ABC - CAB = ABC - ACB + ACB - CAB
{A, B} = AB + BA anti-commutator

{A, BC} = ABC + BCA = ABC - BAC + BAC + BCA
{AB, C} = ABC + CAB = ABC - ACB + ACB + CAB

[A, B]C + B[A, C]
A[B, C] + [A, C]B

[A, B]C + B{a, C}
A[B, C] + {A, C}B

Exercise 1.3

Ac * Bc = Cc
-5 + 31i -5 + 371 -8 + 443
4 + 681 4 + 82i 1+ 971
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 bypg_(¢e f _(ae+bg af+bi> B .
A_(c d)’B_(g i>'AB_ ce+dg cf +di ,tr AB =ae +bg + cf +di

(e f _(a b _(ea+ fc eb+fd> _ L
B_(g i),A—(c d),BA-(ga_H.C gb 1+ iq) T BA=ea+fc+gb+id «tr AB

= tr BA since ab = baVa,b € R
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1 _ 1 _ _
1____* (a b\(d b\ _ ad — bc ab + ba
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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 + 31 + 5 + 0i + 6 + 1i
+ 7+ 0i + 8 + 2i + 9 + 4i

Ac inverse =1

+0.0215285 +0.02475781i -0.00538213 - 0.256189i +0.0365985 + 0.142088i
- 1.27879 + 0.329386i + 0.319699 + 0.4176531 + 0.22605 0.2400431
+ 0.986006 - 0.4660931i - 0.246502 - 0.133477i - 0.123789 + 0.1076431i

Ac * AC inverse

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



