
In[ ]:= σi_,j_[ℰ_] := Expandℰ /. xi  xi +
tj - 1

ti
xj, xj 

1

ti
xj

In[ ]:= {x1, x2, x3} // σ1,2 // σ1,3

Out[ ]=

x1 -
x2

t1
+
t2 x2

t1
-
x3

t1
+
t3 x3

t1
,
x2

t1
,
x3

t1


In[ ]:= lhs = {x1, x2, x3} // σ1,2 // σ1,3 // σ2,3

Out[ ]=

x1 -
x2

t1
+
t2 x2

t1
-
x3

t1
+
t3 x3

t1
,
x2

t1
-

x3

t1 t2
+
t3 x3

t1 t2
,

x3

t1 t2


In[ ]:= {x1, x2, x3} // σ2,3 // σ1,3

Out[ ]=

x1 -
x3

t1
+
t3 x3

t1
, x2 -

x3

t1 t2
+
t3 x3

t1 t2
,

x3

t1 t2


In[ ]:= rhs = {x1, x2, x3} // σ2,3 // σ1,3 // σ1,2

Out[ ]=

x1 -
x2

t1
+
t2 x2

t1
-
x3

t1
+
t3 x3

t1
,
x2

t1
-

x3

t1 t2
+
t3 x3

t1 t2
,

x3

t1 t2


In[ ]:= lhs  rhs

Out[ ]=

True

In[ ]:=
ti 0

0 tj
.

tj-1

ti

1

ti

1 0
.

tj
-1 0

0 ti
-1

Out[ ]=



-1 + tj

tj
,

1

ti
, {1, 0}
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In[ ]:= Simplify
-1 + tj

tj
,

1

ti
, {1, 0} /. ti_  ti

-1
 // MatrixForm

Out[ ]//MatrixForm=

1 - tj ti

1 0

In[ ]:= n = 5

Out[ ]=

5

In[ ]:= σi_[ℰ_] := Expandℰ /. ti  ti+1, ti+1  ti, xi  xi+1 +
ti - 1

ti+1
xi, xi+1 

1

ti+1
xi

In[ ]:= {x1, x2, x3, x4} // σ1

Out[ ]=

-
x1

t2
+
t1 x1

t2
+ x2,

x1

t2
, x3, x4

In[ ]:= {x1, x2, x3, x4} // σ1 // σ2 // σ1

Out[ ]=

-
x1

t3
+
t1 x1

t3
-
x2

t3
+
t2 x2

t3
+ x3, -

x1

t2 t3
+
t1 x1

t2 t3
+
x2

t3
,

x1

t2 t3
, x4

In[ ]:= {x1, x2, x3, x4} // σ2 // σ1 // σ2

Out[ ]=

-
x1

t3
+
t1 x1

t3
-
x2

t3
+
t2 x2

t3
+ x3, -

x1

t2 t3
+
t1 x1

t2 t3
+
x2

t3
,

x1

t2 t3
, x4

In[ ]:= fi_ := TableCoefficientσixj, xk, {j, n}, {k, n}

In[ ]:= f1 // MatrixForm

Out[ ]//MatrixForm=

-
1

t2
+

t1

t2
1 0 0 0

1

t2
0 0 0 0

0 0 1 0 0

0 0 0 1 0

0 0 0 0 1

In[ ]:= Simplify[f1.f2.f1] // MatrixForm

Out[ ]//MatrixForm=

-t2+t2
2+(-1+t1)

2 t3

t2
2 t3

-1+t1

t2
1 0 0

-1+t1

t2
2

1

t2
0 0 0

1

t2 t3
0 0 0 0

0 0 0 1 0

0 0 0 0 1
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In[ ]:= Simplify[f2.f1.f2] // MatrixForm

Out[ ]//MatrixForm=

-1+t1

t2

-1+t2

t3
1 0 0

-1+t2

t2 t3

1

t3
0 0 0

1

t2 t3
0 0 0 0

0 0 0 1 0

0 0 0 0 1

In[ ]:= Simplifyf1.f2.f1 /. t_  t // MatrixForm

Out[ ]//MatrixForm=

-1+t

t

-1+t

t
1 0 0

-1+t

t2
1

t
0 0 0

1

t2
0 0 0 0

0 0 0 1 0

0 0 0 0 1

In[ ]:= Simplifyf2.f1.f2 /. t_  t // MatrixForm

Out[ ]//MatrixForm=

-1+t

t

-1+t

t
1 0 0

-1+t

t2
1

t
0 0 0

1

t2
0 0 0 0

0 0 0 1 0

0 0 0 0 1

In[ ]:= βi_[ℰ_] := Expandℰ /. xi  xi+1 +
t - 1

t
xi, xi+1 

1

t
xi

In[ ]:= {x1, x2, x3, x4} // β1 // β2 // β1

Out[ ]=

x1 -
x1

t
+ x2 -

x2

t
+ x3, -

x1

t2
+
x1

t
+
x2

t
,
x1

t2
, x4

In[ ]:= {x1, x2, x3, x4} // β2 // β1 // β2

Out[ ]=

x1 -
x1

t
+ x2 -

x2

t
+ x3, -

x1

t2
+
x1

t
+
x2

t
,
x1

t2
, x4

In[ ]:= x1 + x2 + x3 + x4 // β1

Out[ ]=

x1 + x2 + x3 + x4

In[ ]:= x1 + x2 + x3 + x4 // β2

Out[ ]=

x1 + x2 + x3 + x4

Dror Bar-Natan: Academic Pensieve: People: Afeke: TestingGassner-220614.nb 2022-07-05 18:55:19

http://drorbn.net/AcademicPensieve/People/Afeke/#MathematicaNotebooks



In[ ]:= x1 + x2 + x3 + x4 // β3

Out[ ]=

x1 + x2 + x3 + x4
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