
In[1]:= F@x_, y_, z_D := DetB
x@1D x@2D x@3D
y@1D y@2D y@3D
z@1D z@2D z@3D

F;

dot@x_, y_D := x@1D y@1D + x@2D y@2D + x@3D y@3D;

Symmetrize@vars_, expr_D :=

Sum@expr �. Thread@vars ® pD, 8p, Permutations@varsD<D;

AntiSymmetrize@vars_, expr_D :=

Sum@Signature@pD * expr �. Thread@vars ® pD, 8p, Permutations@varsD<D;

In[5]:= Symmetrize@8a, b, c<, f@a, b, cDD
Out[5]= f@a, b, cD + f@a, c, bD + f@b, a, cD + f@b, c, aD + f@c, a, bD + f@c, b, aD

In[6]:= Factor@Symmetrize@8a, b, c, d, e, f<, F@a, b, cD F@d, e, fDDD
Out[6]= 0

In[7]:= Factor@Symmetrize@8a, b, c<, F@a, b, cD F@a, b, cDDD
Out[7]= 6 Ha@3D b@2D c@1D - a@2D b@3D c@1D -

a@3D b@1D c@2D + a@1D b@3D c@2D + a@2D b@1D c@3D - a@1D b@2D c@3DL2

In[8]:= Factor@AntiSymmetrize@8a, b, c<, dot@a, v1D dot@b, v2D dot@c, v3DDD
Out[8]= -Ha@3D b@2D c@1D - a@2D b@3D c@1D -

a@3D b@1D c@2D + a@1D b@3D c@2D + a@2D b@1D c@3D - a@1D b@2D c@3DL
H-v1@3D v2@2D v3@1D + v1@2D v2@3D v3@1D + v1@3D v2@1D v3@2D -

v1@1D v2@3D v3@2D - v1@2D v2@1D v3@3D + v1@1D v2@2D v3@3DL

In[9]:= Factor@AntiSymmetrize@8a, b, c, d<, dot@a, v1D dot@b, v2D dot@c, v3D dot@d, v4DDD
Out[9]= 0



In[18]:= r1 = Factor@Symmetrize@8a, b, c, d<, F@a, b, cD dot@a, y1D dot@b, y2D dot@c, y3DDD
Out[18]= Ia@3D2 b@2D2 c@1D2

- 2 a@2D a@3D b@2D b@3D c@1D2
+ a@2D2 b@3D2 c@1D2

-

2 a@3D2 b@1D b@2D c@1D c@2D + 2 a@2D a@3D b@1D b@3D c@1D c@2D +

2 a@1D a@3D b@2D b@3D c@1D c@2D - 2 a@1D a@2D b@3D2 c@1D c@2D +

a@3D2 b@1D2 c@2D2
- 2 a@1D a@3D b@1D b@3D c@2D2

+ a@1D2 b@3D2 c@2D2
+

2 a@2D a@3D b@1D b@2D c@1D c@3D - 2 a@1D a@3D b@2D2 c@1D c@3D -

2 a@2D2 b@1D b@3D c@1D c@3D + 2 a@1D a@2D b@2D b@3D c@1D c@3D -

2 a@2D a@3D b@1D2 c@2D c@3D + 2 a@1D a@3D b@1D b@2D c@2D c@3D +

2 a@1D a@2D b@1D b@3D c@2D c@3D - 2 a@1D2 b@2D b@3D c@2D c@3D + a@2D2 b@1D2 c@3D2
-

2 a@1D a@2D b@1D b@2D c@3D2
+ a@1D2 b@2D2 c@3D2

+ a@3D2 b@2D2 d@1D2
-

2 a@2D a@3D b@2D b@3D d@1D2
+ a@2D2 b@3D2 d@1D2

+ a@3D2 c@2D2 d@1D2
+

b@3D2 c@2D2 d@1D2
- 2 a@2D a@3D c@2D c@3D d@1D2

- 2 b@2D b@3D c@2D c@3D d@1D2
+

a@2D2 c@3D2 d@1D2
+ b@2D2 c@3D2 d@1D2

- 2 a@3D2 b@1D b@2D d@1D d@2D +

2 a@2D a@3D b@1D b@3D d@1D d@2D + 2 a@1D a@3D b@2D b@3D d@1D d@2D -

2 a@1D a@2D b@3D2 d@1D d@2D - 2 a@3D2 c@1D c@2D d@1D d@2D - 2 b@3D2 c@1D c@2D d@1D d@2D +

2 a@2D a@3D c@1D c@3D d@1D d@2D + 2 b@2D b@3D c@1D c@3D d@1D d@2D +

2 a@1D a@3D c@2D c@3D d@1D d@2D + 2 b@1D b@3D c@2D c@3D d@1D d@2D -

2 a@1D a@2D c@3D2 d@1D d@2D - 2 b@1D b@2D c@3D2 d@1D d@2D + a@3D2 b@1D2 d@2D2
-

2 a@1D a@3D b@1D b@3D d@2D2
+ a@1D2 b@3D2 d@2D2

+ a@3D2 c@1D2 d@2D2
+ b@3D2 c@1D2 d@2D2

-

2 a@1D a@3D c@1D c@3D d@2D2
- 2 b@1D b@3D c@1D c@3D d@2D2

+ a@1D2 c@3D2 d@2D2
+

b@1D2 c@3D2 d@2D2
+ 2 a@2D a@3D b@1D b@2D d@1D d@3D - 2 a@1D a@3D b@2D2 d@1D d@3D -

2 a@2D2 b@1D b@3D d@1D d@3D + 2 a@1D a@2D b@2D b@3D d@1D d@3D +

2 a@2D a@3D c@1D c@2D d@1D d@3D + 2 b@2D b@3D c@1D c@2D d@1D d@3D -

2 a@1D a@3D c@2D2 d@1D d@3D - 2 b@1D b@3D c@2D2 d@1D d@3D - 2 a@2D2 c@1D c@3D d@1D d@3D -

2 b@2D2 c@1D c@3D d@1D d@3D + 2 a@1D a@2D c@2D c@3D d@1D d@3D +

2 b@1D b@2D c@2D c@3D d@1D d@3D - 2 a@2D a@3D b@1D2 d@2D d@3D +

2 a@1D a@3D b@1D b@2D d@2D d@3D + 2 a@1D a@2D b@1D b@3D d@2D d@3D -

2 a@1D2 b@2D b@3D d@2D d@3D - 2 a@2D a@3D c@1D2 d@2D d@3D - 2 b@2D b@3D c@1D2 d@2D d@3D +

2 a@1D a@3D c@1D c@2D d@2D d@3D + 2 b@1D b@3D c@1D c@2D d@2D d@3D +

2 a@1D a@2D c@1D c@3D d@2D d@3D + 2 b@1D b@2D c@1D c@3D d@2D d@3D -

2 a@1D2 c@2D c@3D d@2D d@3D - 2 b@1D2 c@2D c@3D d@2D d@3D +

a@2D2 b@1D2 d@3D2
- 2 a@1D a@2D b@1D b@2D d@3D2

+ a@1D2 b@2D2 d@3D2
+

a@2D2 c@1D2 d@3D2
+ b@2D2 c@1D2 d@3D2

- 2 a@1D a@2D c@1D c@2D d@3D2
-

2 b@1D b@2D c@1D c@2D d@3D2
+ a@1D2 c@2D2 d@3D2

+ b@1D2 c@2D2 d@3D2M
H-y1@3D y2@2D y3@1D + y1@2D y2@3D y3@1D + y1@3D y2@1D y3@2D -

y1@1D y2@3D y3@2D - y1@2D y2@1D y3@3D + y1@1D y2@2D y3@3DL
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In[13]:= r2 = Factor@
Symmetrize@8a, b, c, d<, F@a, b, cD dot@a, y1D dot@b, y2D dot@c, dD dot@d, y3DDD

Out[13]=

A very large output was generated. Here is a sample of it:

-a@3D2 b@1D b@3D c@2D2 d@1D2 y1@2D y2@1D y3@1D -

a@1D a@3D b@3D2 c@2D2 d@1D2 y1@2D y2@1D y3@1D -

a@3D2 b@2D2 c@1D c@3D d@1D2 y1@2D y2@1D y3@1D +

�1736� + a@2D2 b@1D2 c@1D c@3D d@3D2 y1@2D y2@3D y3@3D -

2 a@1D a@2D b@1D b@2D c@1D c@3D d@3D2 y1@2D y2@3D y3@3D +

a@1D2 b@2D2 c@1D c@3D d@3D2 y1@2D y2@3D y3@3D

Show Less Show More Show Full Output Set Size Limit...

In[19]:= Simplify@r2 � r1D

A very large output was generated. Here is a sample of it:

Ia@1D a@2D H�1�L + �3� + a@3D
Ia@1D Ib@3D2 Hc@2D d@1D - c@1D d@2DL Hc@2D H2 d@3D H-y1@2D y2@1D + y1@1D y2@2DL

y3@3D + d@1D Hy1@2D y2@1D y3@1D - y1@1D y2@2D y3@1D +

y1@3D y2@2D y3@3D - y1@2D y2@3D y3@3DLL + d@2D
H2 c@3D Hy1@2D y2@1D - y1@1D y2@2DL y3@3D + c@1D H-y1@2D y2@1D y3@1D +

y1@1D y2@2D y3@1D - y1@3D y2@2D y3@3D + y1@2D y2@3D y3@3DLLL +

b@1D2 H�1�L H2 c@1D d@2D H-y1@3D y2@2D + y1@2D y2@3DL y3@1D +

�1� + c@2D H2 d@1D Hy1@3D y2@2D - y1@2D y2@3DL y3@1D + d@3D H�1�LLL -

�1� + �1�
2 H�1�L - 2 b@3D Hb@1D H�1�L + b@2D H�1�LLM + �1�MM �

IIa@1D2 b@3D2 c@2D2
- 2 a@1D2 b@2D b@3D c@2D c@3D +

a@1D2

b@2D2

c@3D2
+ �39� +

a@2D2 Ib@3D2 Ic@1D2
+ d@1D2M + H�1�L2

- �1� + b@1D2 Ic@3D2
+ d@3D2MM -

2 �3� -

2 a@3D
Ia@2D I-b@1D b@3D Hc@1D c@2D + d@1D d@2DL + Hc@2D d@1D - c@1D d@2DL

Hc@3D d@1D - c@1D d@3DL + b@1D2 Hc@2D c@3D + d@2D d@3DL +

b@2D Ib@3D Ic@1D2
+ d@1D2M - b@1D Hc@1D c@3D + d@1D d@3DLMM +

a@1D Ib@1D b@3D Ic@2D2
+ d@2D2M + Hc@2D d@1D - c@1D d@2DL

H-c@3D d@2D + c@2D d@3DL + b@2D2 Hc@1D c@3D + d@1D d@3DL - b@2D
Hb@3D Hc@1D c@2D + d@1D d@2DL + b@1D Hc@2D c@3D + d@2D d@3DLLMMM H�1�LM

Show Less Show More Show Full Output Set Size Limit...
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In[20]:= Factor@Symmetrize@8a, b, c, d, e, f<,

F@a, b, cD dot@a, eD dot@e, y1D dot@b, fD dot@f, y2D dot@c, dD dot@d, y3DDD
Out[17]= $Aborted

In[11]:= res1 = Expand@Symmetrize@8a, b, c, d, e, f<,

F@a, b, cD F@d, e, fD v1@aD v2@bD v3@cD v4@dD v5@eD v6@fD
DD

Out[11]=

A very large output was generated. Here is a sample of it:

�38 879� + a@1D b@2D c@3D d@1D e@2D f@3D v1@aD v2@bD v3@cD v4@dD v5@eD v6@fD

Show Less Show More Show Full Output Set Size Limit...

In[12]:= res2 = Expand@Symmetrize@8a, b, c, d, e, f<,

dot@a, dD dot@b, eD dot@c, fD AntiSymmetrize@8d, e, f<,

v1@aD v2@bD v3@cD v4@dD v5@eD v6@fD
DDD

Out[12]=

A very large output was generated. Here is a sample of it:

�38 879� + a@1D b@2D c@3D d@1D e@2D f@3D v1@aD v2@bD v3@cD v4@dD v5@eD v6@fD

Show Less Show More Show Full Output Set Size Limit...

In[13]:= res1 - res2

Out[13]= 0

In[14]:= res3 = Expand@Symmetrize@8a, b, c, d, e, f<,

F@d, e, fD F@d, e, fD dot@c, fD v1@aD v2@bD v3@cD v4@aD v5@bD v6@cD
DD

Out[14]=

A very large output was generated. Here is a sample of it:

2 a@1D d@1D d@3D2 e@2D2 f@1D2 v1@cD v2@bD v3@aD v4@cD v5@bD v6@aD +

2 a@2D d@2D d@3D2 e@2D2 f@1D2 v1@cD v2@bD v3@aD v4@cD v5@bD v6@aD +

2 a@3D d@3D3 e@2D2 f@1D2 v1@cD v2@bD v3@aD v4@cD v5@bD v6@aD +

�32 396� + 2 a@1D2 b@2D2 c@3D3 f@3D v1@dD v2@eD v3@fD v4@dD v5@eD v6@fD

Show Less Show More Show Full Output Set Size Limit...

In[15]:= First �� 8res1, res2, res3<
Out[15]= 9a@3D b@2D c@1D d@3D e@2D f@1D v1@fD v2@eD v3@dD v4@cD v5@bD v6@aD,

a@3D b@2D c@1D d@3D e@2D f@1D v1@fD v2@eD v3@dD v4@cD v5@bD v6@aD,

2 a@1D d@1D d@3D2 e@2D2 f@1D2 v1@cD v2@bD v3@aD v4@cD v5@bD v6@aD=
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