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Solutionsto Sheet 11

Notations: Det for det, . for matrix/matrix product, Inverse[] for power -1.
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Det[Py]
Det[o«]

Inverse[o]
01

(2 0)
Det[O'y]

1
Inversefo |

0 —i
[+ o)
Simplify[Det[R(6)]]
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Simplify[Inver se[R(6)]]

cos(d) sin)
( -sin(f) cos(d) ]

SoR(-6) !
2. Math practice
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3.

() Rather trivial, the second rotation rotates the initial unit vectors by another angle 6,. So the result
isarotation over 6 = 6, + 6,. In this addition order doesn't matter.

(i)
Simplify[R(61).R(62)]
( cos(6y + 62) —sin(6y + 62) )

sin(@1 + 0,) cos(f1 + 0o)

4. Reflections

cos() sin() )

S0 = (sin(e) —cos(6)

Simplify[S(61).S(62)]

cos(f1 — 0p) —sin(, — 6)
( sin(f, —6,) cos(6y - 6-) ]

Thisisarotation over an angle 61 — 65.
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S(/2).R(6).S(/2)

cos(d) sin@®)
(—sin(e) COS(H))

So you'll haveto show graphically that thisis arotation over - 6!

6.
AM=2AN| if n is even, Ao, if n is
oo — TneoA™/n! 0 _(exp(/\) 0 )
P o) = 0 oo/t L 0 exp-n)
7. Rotations

Eigenvalues[A]

1 1
Gl-Va)gfva))
Print[First[Eigenvectors[A]l, ",", Last[Eigenvector s[A]]]

(-2 ) {5 s+ r) )

6

Eigenvalues[B]

{%(1—\/4c2+1), %(\/4c2+1 +1)}

Print[First[Eigenvectors[B]], " ,", Last[Eigenvector s[B]]]

Vacz+1 -1 . -\V4cZ+1 -1 .
2c ’ - 2¢c '

{ M )

Eigenvalues[Cc]

{%(z+z‘—\/22—22“2+(z")2+4],%(z+z"‘+\/zz—22“z+(z*)2+4)}

Can be rewritten as Re(2) + \ Im(2)? + 1

odd.

Thus
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Print[First[Eigenvectors[Cc]], ",", Last[Eigenvectors[Cc]]]

{%(z—z*—\/zz—zz*z+(z*)2+4], 1},{%(z—z*+\/22—22*z+(z*)2+4), 1

Eigenvalues[Py]

{0, 1

Print[First[Eigenvectors[P4]], ",", Last[Eigenvector s|Px]1]

{0, 1},{1, O}

Eigenvalues|Py]

{0, 1}

Print[First[Eigenvectors[Py]], " ", Last|Eigenvectors|Py]]]

{1, 0},{0, 1}

Eigenvalues[o]

=11

Print[First[Eigenvectors[oy]], " ", Last[Eigenvector s[oy]11]

{-1, 1},{1, 1}

Eigenvalues|o |

{_11 1}

Print[First[Eigenvectorg|o]], " ", Last|[Eigenvectors[o|]]

{Z, 1,{—1, 1}

Eigenvalues[R(6)]

{cos(0) — i sin(6), cos(0) + i Sin(6)}

Print[First[Eigenvectors[R(®]], " ,", Last[Eigenvector S[R(&)]1]

{—i, 1},{z, 1}
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Eigenvalues[S(0)]

{_11 l}

Print[First[Eigenvectors[S(0)]], " ," , Last[Eigenvector sS[S(O)]]1]

{(cos(6) — 1) csc(h), 1},{(cos(d) + 1) csc(H), 1}

Can be rewritten as sin@)(cos®) +1,sin@). This vectors can be simplified to
2cos(8/2) (cos(8/2), sin(@/2)) and 2sin(8/2) (—sin(6/2), cos(8/2)). The most elegant form (also the
unit-length form) is thus (cos(6/2),sin(6/2)) and (-sin( 8/2),cos(6/2)). Check which eigenvalue these
correspond to....



