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> restart;
> with(QuaternionAlgebra);

Argument Axis Conjugate Exponential Inverse Involute MakePureQuaternion, , , , , , ,[
MakeQuaternion Modulus Par Perp QNorm S Scalar ScalarProduct Unit V, , , , , , , , , ,
VectorProduct X Y Z Zero e0 e1 e2 e3, , , , , , , , ]

> with(LinearAlgebra):
> P:=MakeQuaternion(p);

 := P

⎡

⎣

⎢⎢
⎢⎢
⎢⎢⎢

⎤

⎦

⎥⎥
⎥⎥
⎥⎥⎥

pw px py pz

−px pw −pz py

−py pz pw −px

−pz −py px pw

> Q:=MakeQuaternion(q);
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> P.Q;
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> Scalar(P),X(P),Y(P),Z(P);
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> QNorm(P);
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> Modulus(P);
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> Conjugate(P);
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> simplify(Unit(P));
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> Axis(P);
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> Argument(P);
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> Inverse(P);
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> S(P),V(P);
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> ScalarProduct(P,Q),VectorProduct(V(P),V(Q));
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> U:=simplify(Unit(MakePureQuaternion(u)));

 := U

⎡

⎣

⎢⎢
⎢⎢
⎢⎢
⎢⎢
⎢⎢
⎢⎢
⎢⎢
⎢⎢
⎢⎢
⎢⎢
⎢⎢

⎤

⎦

⎥⎥
⎥⎥
⎥⎥
⎥⎥
⎥⎥
⎥⎥
⎥⎥
⎥⎥
⎥⎥
⎥⎥
⎥⎥

0
ux

 +  + ux
2

uy
2

uz
2

uy

 +  + ux
2

uy
2

uz
2

uz

 +  + ux
2

uy
2

uz
2

−
ux

 +  + ux
2

uy
2

uz
2

0 −
uz

 +  + ux
2

uy
2

uz
2

uy

 +  + ux
2

uy
2

uz
2

−
uy

 +  + ux
2

uy
2

uz
2

uz

 +  + ux
2

uy
2

uz
2

0 −
ux

 +  + ux
2

uy
2

uz
2

−
uz

 +  + ux
2

uy
2

uz
2

−
uy

 +  + ux
2

uy
2

uz
2

ux

 +  + ux
2

uy
2

uz
2

0

> P_par:=Par(P,U):
> P_perp:=Perp(P,U):
> simplify(ScalarProduct(P_par,P_perp));

0
> P_par + P_perp;
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> ScalarProduct(V(P),VectorProduct(V(P),V(Q)));

 +  + px ( ) − py qz pz qy py ( ) − pz qx px qz pz ( ) − px qy py qx

> simplify(%);
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