
Pensieve header: Converting symmetric rational functions of $\omega$ to rational functions of $v$.

I n [ ] : = a =
1 - 3 ω + 5 ω

2
- 5 ω

3
+ 5 ω
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ω 1 - 2 ω + ω
2
- 2 ω

3
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Ou t [ ] =

1 - 3 ω + 5 ω2 - 5 ω3 + 5 ω4 - 3 ω5 + ω6

ω 1 - 2 ω + ω2 - 2 ω3 + ω4

I n [ ] : = Simplifya /. ω  ω
-1
  a

Ou t [ ] =

True

I n [ ] : = a /. ω  x +  y

Ou t [ ] =

1 - 3 (x +  y) + 5 (x +  y)2 - 5 (x +  y)3 + 5 (x +  y)4 - 3 (x +  y)5 + (x +  y)6

1 - 2 (x +  y) + (x +  y)2 - 2 (x +  y)3 + (x +  y)4 (x +  y)

I n [ ] : = FullSimplify[a /. ω  x +  y, { x ∈ Reals, y ∈ Reals}]

Ou t [ ] =

1 - 3 (x +  y) + 5 (x +  y)2 - 5 (x +  y)3 + 5 (x +  y)4 - 3 (x +  y)5 + (x +  y)6

1 - 2 (x +  y) + (x +  y)2 - 2 (x +  y)3 + (x +  y)4 (x +  y)

I n [ ] : = FullSimplifya /. ω  x +  1 - x2
1/2



Ou t [ ] =

-1 + 2 x 1 +
1

-1 + 4 (-1 + x) x

I n [ ] : = Factor[a /. ω  x +  y]

Ou t [ ] =

1 - 3 x + 5 x2 - 5 x3 + 5 x4 - 3 x5 + x6 - 3  y + 10  x y - 15  x2 y + 20  x3 y -

15  x4 y + 6  x5 y - 5 y2 + 15 x y2 - 30 x2 y2 + 30 x3 y2 - 15 x4 y2 + 5  y3 - 20  x y3 +

30  x2 y3 - 20  x3 y3 + 5 y4 - 15 x y4 + 15 x2 y4 - 3  y5 + 6  x y5 - y6  (x +  y)

1 - 2 x + x2 - 2 x3 + x4 - 2  y + 2  x y - 6  x2 y + 4  x3 y - y2 + 6 x y2 - 6 x2 y2 + 2  y3 - 4  x y3 + y4

I n [ ] : = Reducea  y ∧ x  ω + ω
-1, x

Ou t [ ] =

ω 1 - 2 ω + ω
2
- 2 ω

3
+ ω

4
 ≠ 0 && y 

1 - 3 ω + 5 ω2 - 5 ω3 + 5 ω4 - 3 ω5 + ω6

ω 1 - 2 ω + ω2 - 2 ω3 + ω4

&&

x  3 + y - 4 ω - 2 y ω + 5 ω
2
+ y ω
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- 2 y ω

3
+ 3 ω

4
+ y ω

4
- ω

5
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I n [ ] : = Simplifya /. ω  x - ω
-1


Ou t [ ] =

1 - 3 x + 5 x -
1

ω

2
- 5 x -

1

ω

3
+ 5 x -

1

ω

4
- 3 x -

1

ω

5
+ x -

1

ω

6
+

3

ω
 ω

1 - 2 x + x -
1

ω

2
- 2 x -

1

ω

3
+ x -

1

ω

4
+

2

ω
 (-1 + x ω)

I n [ ] : = First@Solvex  ω + ω
-1, ω

Ou t [ ] =

ω 
1

2
x - -4 + x2 

I n [ ] : = a /. First@Solvex  ω + ω
-1, ω

Ou t [ ] =

2 1 -
3

2
x - -4 + x2  +

5

4
x - -4 + x2 

2
-
5

8
x - -4 + x2 

3
+

5

16
x - -4 + x2 

4
-

3

32
x - -4 + x2 

5
+

1

64
x - -4 + x2 

6


x - -4 + x2  1 - x + -4 + x2 +
1

4
x - -4 + x2 

2
-
1

4
x - -4 + x2 

3
+

1

16
x - -4 + x2 

4

I n [ ] : = FullSimplifya /. First@Solvex  ω + ω
-1, ω // Together // ExpandNumerator //

ExpandDenominator

Ou t [ ] =

1 + 2 x - 3 x2 + x3

-1 - 2 x + x2

I n [ ] : = ExpandNumeratorDenominator[a]  ω
3


Ou t [ ] =

-5 +
1

ω3
-

3

ω2
+
5

ω
+ 5 ω - 3 ω

2
+ ω

3, 1 +
1

ω2
-
2

ω
- 2 ω + ω

2


I n [ ] : = PolynomialQuotientNumerator[a]  ω
3, 1 + ω

2, ω

Ou t [ ] =

1 - 3 ω + 4 ω2 - 3 ω3 + ω4

ω3

I n [ ] : = PolynomialRemainderNumerator[a]  ω
3, 1 + ω

2, ω

Ou t [ ] =

1

I n [ ] : = PolynomialRemainderNumerator[a]  ω
3,

1 + ω
2

ω

, ω

Ou t [ ] =

1
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I n [ ] : = Denominator-5 +
1

ω
3
-

3

ω
2
+
5

ω

+ 5 ω - 3 ω
2
+ ω

3


Ou t [ ] =

1

I n [ ] : = ω2[v_][p_] := Module{q = Expand[p], n, c},

Ifq === 0, 0, c = Coefficient[q, ω, n = Exponent[q, ω]];

c vn + ω2vq - c ω + ω
-1

n
, v;

I n [ ] : = ω2[v]-5 +
1

ω
3
-

3

ω
2
+
5

ω

+ 5 ω - 3 ω
2
+ ω

3


Ou t [ ] =

1 + 2 v - 3 v2 + v3

I n [ ] : = f =
1 - 3 ω + 5 ω

2
- 5 ω

3
+ 5 ω

4
- 3 ω

5
+ ω

6

ω 1 - 2 ω + ω
2
- 2 ω

3
+ ω

4


Ou t [ ] =

1 - 3 ω + 5 ω2 - 5 ω3 + 5 ω4 - 3 ω5 + ω6

ω 1 - 2 ω + ω2 - 2 ω3 + ω4

I n [ ] : = {num, den} = NumeratorDenominator[f]

Ou t [ ] =

1 - 3 ω + 5 ω
2
- 5 ω

3
+ 5 ω

4
- 3 ω

5
+ ω

6, ω 1 - 2 ω + ω
2
- 2 ω

3
+ ω

4


I n [ ] : = {num, den} /= ω
Exponent[num,ω]/2

Ou t [ ] =


1 - 3 ω + 5 ω2 - 5 ω3 + 5 ω4 - 3 ω5 + ω6

ω3
,
1 - 2 ω + ω2 - 2 ω3 + ω4

ω2


I n [ ] : = Times @@ (ω2[v] /@ {num, den})

Ou t [ ] =

-1 - 2 v + v2 1 + 2 v - 3 v2 + v3

I n [ ] : = Times @@ (ω2[v] /@ {num, den}) /. v  2 u2 - 1  2

Ou t [ ] =

-2 u2 +
1

4
-1 + 2 u2

2
2 u2 -

3

4
-1 + 2 u2

2
+
1

8
-1 + 2 u2

3

I n [ ] : = FactorTimes @@ (ω2[v] /@ {num, den}) /. v  2 u2 - 1  2

Ou t [ ] =

1

32
1 - 4 u + 2 u2 1 + 4 u + 2 u2 -7 + 46 u2 - 36 u4 + 8 u6
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ω2u[f_] := Factor@Module{num, den, v},

{num, den} = NumeratorDenominator[f]; {num, den} /= ω
Exponent[num,ω]/2;

Times @@ (ω2[v] /@ {num, den}) /. v  2 u2 - 1  2 

Dror Bar-Natan: Academic Pensieve: Talks: ICERM-2305: Archive: w2v.nb 2023-05-16 15:23:04

http://drorbn.net/AcademicPensieve/Talks/ICERM-2305/Archive/#MathematicaNotebooks


