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SO3 Generators

In[ ]:= Gx =

0 0 0

0 0 -1

0 1 0

; Gy =

0 0 1

0 0 0

-1 0 0

; Gz =

0 -1 0

1 0 0

0 0 0

;

Rotation vector and matrix exponent

In[ ]:= A = -θx * Gx - θy * Gy - θz * Gz;
A // MatrixForm

UExpA = FullSimplifyMatrixExp[A] /. θx2 + θy2 + θz2 -> θ2, (θx)2 + θy2 + (θz)2 > 1;
Out[ ]//MatrixForm=

0 θz -θy
-θz 0 θx
θy -θx 0



SO(3) mixing matrix

In[ ]:= USO3 = MatrixFormUExpA[[1, 1]] /. θx2 + θy2 + θz2 -> θ,

UExpA[[1, 2]] /. θx2 + θy2 + θz2 -> θ, UExpA[[1, 3]] /. θx2 + θy2 + θz2 -> θ,

UExpA[[2, 1]] /. θx2 + θy2 + θz2 -> θ, UExpA[[2, 2]] /. θx2 + θy2 + θz2 -> θ,

UExpA[[2, 3]] /. θx2 + θy2 + θz2 -> θ, UExpA[[3, 1]] /. θx2 + θy2 + θz2 -> θ,

UExpA[[3, 2]] /. θx2 + θy2 + θz2 -> θ, UExpA[[3, 3]] /. θx2 + θy2 + θz2 -> θ;
USO3 // MatrixForm

Out[ ]//MatrixForm=

θx
2+Cos[θ ] θy

2+θz
2

θ2

-((-1+Cos[θ ]) θx θy)+θ Sin[θ ] θz

θ2
-

θ Sin[θ ] θy+(-1+Cos[θ ]) θx θz

θ2

-
(-1+Cos[θ ]) θx θy+θ Sin[θ ] θz

θ2

θy
2+Cos[θ ] θx

2+θz
2

θ2

θ Sin[θ ] θx-(-1+Cos[θ ]) θy θz

θ2

θ Sin[θ ] θy-(-1+Cos[θ ]) θx θz

θ2
-

θ Sin[θ ] θx+(-1+Cos[θ ]) θy θz

θ2

Cos[θ ] θx
2+θy

2+θz
2

θ2
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