
Pensieve header: A trace for GDO at $k=1$.

In[ ]:= SetDirectory["C:\\drorbn\\AcademicPensieve\\2018-08"];

<< ../Projects/SL2Invariant/SL2Invariant.m

Loading KnotTheory` version of January 20, 2015, 10:42:19.1122.

Read more at http://katlas.org/wiki/KnotTheory.

This is Profile.m of http://www.drorbn.net/AcademicPensieve/Projects/Profile/.

This version: June 2018. Original version: July 1994.

In[ ]:= $k = 1; ℏ = 1; γ = 1;

In[ ]:= Expand /@ dmi,j→m

Out[ ]= {i,j}→{m}am αi + am αj + bm βi + bm βj, ym ηi +
ym ηj

i

+
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1
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2 + i j ηj
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2 - 4 Bm i j ηj
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2 i j ηj
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In[ ]:= trk_ := {k}→{} βk bk,
k 1 - Bk

-1 + k

ξk ηk / ℏ,

1 + ϵ c + d βk + e ξk ηk + f βk
2
+ m βk ξk ηk + g ξk

2
ηk

2
;

Simplifydmi,j→k // trk ≡ dmj,i→k // trk

Out[ ]=

1

i j -1 + i j

ϵ (ηj ξi - ηi ξj) 4 g ηi ξj + ηj ξi + 2 j ξj + 4 i 2 g ηi ξi + (-6 g + m Bk) j
2 ηj ξj +

j e + m βi + m βj - 2 g ηj ξi + m Bk ηj ξi - 2 g ηi ξj + m Bk ηi ξj +

i
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4 g ηi ξj + 4 Bk d - f + 2 f βi + 2 f βj - ηj ξi - ηi ξj + 3 + 4 f Bk
2 (ηj ξi + ηi ξj) +

i
2 j 4 (-6 g + m Bk) ηi ξi + 2 1 + 12 g - 2 1 + 2 m Bk + Bk

2 j
2 ηj ξj +

j -4 - 12 e + 4 - 12 m βi + 4 βj - 12 m βj + ηj ξi + ηi ξj + -1 + 4 f Bk
2 (ηj ξi + ηi ξj) +

4 Bk 1 + d - f + -1 + 2 f βi + -1 + 2 f βj - 2 m ηj ξi - 2 m ηi ξj +

2 i
3 j

2 1 + 12 g - 2 1 + 2 m Bk + Bk
2 ηi ξi + 1 - 4 g + 2 -2 + m Bk + 3 Bk

2 j
2 ηj ξj +

j 2 + 6 e + -2 + 6 m βi - 2 βj + 6 m βj + ηj ξi +

4 g ηj ξi + ηi ξj + 4 g ηi ξj - -3 + 4 f Bk
2 (ηj ξi + ηi ξj) +

2 Bk -1 - 2 d + 2 f + 1 - 4 f βi + βj - 4 f βj - 2 ηj ξi + m ηj ξi - 2 ηi ξj + m ηi ξj ⩵ 0
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In[ ]:= eqn = Coefficientdmi,j→k // trk〚3〛- dmj,i→k // trk〚3〛, ϵ // Simplify // Numerator

Out[ ]= (ηj ξi - ηi ξj) 4 g ηi ξj + ηj ξi + 2 j ξj + 4 i 2 g ηi ξi +

(-6 g + m Bk) j
2 ηj ξj + j e + m βi + m βj - 2 g ηj ξi + m Bk ηj ξi - 2 g ηi ξj + m Bk ηi ξj +

i
4 j

3 2 1 - 4 g + 2 -2 + m Bk + 3 Bk
2 ηi ξi + j -4 e - 4 m βi - 4 m βj + ηj ξi - 4 g ηj ξi +

ηi ξj - 4 g ηi ξj + 4 Bk d - f + 2 f βi + 2 f βj - ηj ξi - ηi ξj + 3 + 4 f Bk
2 (ηj ξi + ηi ξj) +

i
2 j 4 (-6 g + m Bk) ηi ξi + 2 1 + 12 g - 2 1 + 2 m Bk + Bk

2 j
2 ηj ξj +

j -4 - 12 e + 4 - 12 m βi + 4 βj - 12 m βj + ηj ξi + ηi ξj + -1 + 4 f Bk
2 (ηj ξi + ηi ξj) +

4 Bk 1 + d - f + -1 + 2 f βi + -1 + 2 f βj - 2 m ηj ξi - 2 m ηi ξj +

2 i
3 j
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2 ηi ξi + 1 - 4 g + 2 -2 + m Bk + 3 Bk

2 j
2 ηj ξj +

j 2 + 6 e + -2 + 6 m βi - 2 βj + 6 m βj + ηj ξi +

4 g ηj ξi + ηi ξj + 4 g ηi ξj - -3 + 4 f Bk
2 (ηj ξi + ηi ξj) +

2 Bk -1 - 2 d + 2 f + 1 - 4 f βi + βj - 4 f βj - 2 ηj ξi + m ηj ξi - 2 ηi ξj + m ηi ξj

In[ ]:= sol = Last@SolveAlways[eqn ⩵ 0, {ξi, ξj, ηi, ηj, βi, βj(*,i,j,Bk*)}]

Out[ ]= e → i j 1 - Bk - d Bk + f Bk + d Bk i j - f Bk i j  -1 + i j
2,

g → i
2 j
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3
,
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2



In[ ]:= Simplify[eqn /. sol]

Out[ ]= 0

In[ ]:= sol /. {c d f → 0}

Out[ ]= e →
1 - Bk i j

-1 + i j
2
,

g → i
2 j
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2 + i j - 4 Bk i j + 3 Bk

2 i j  4 -1 + i j
3
, m →
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2


In[ ]:= Trk_ := {k}→{} βk bk,
k 1 - Bk

-1 + k

ξk ηk / ℏ,

1 + ϵ c + d βk + e ξk ηk + f βk
2
+ m βk ξk ηk + g ξk

2
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2
 /. sol /. {i → 1, j → k};

Trk

Out[ ]= {k}→{}bk βk,
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In[ ]:= Simplifydmi,j→k // Trk ≡ dmj,i→k // Trk

Out[ ]= True

In[ ]:= Simplify /@ Trk /. {c d f → 0}

Out[ ]= {k}→{}bk βk, -
-1 + Bk k ηk ξk

-1 + k

,

1 + ϵ -1 + Bk k ηk ξk 4 - 4 βk + -1 + 3 Bk k
2 ηk ξk + k -4 + 4 βk + -1 + 3 Bk ηk ξk 

4 -1 + k
3


In[ ]:= TRk_ := {k}→{}bk βk, -
-1 + Bk k ηk ξk

-1 + k

,

1 + ϵ -1 + Bk k ηk ξk 4 - 4 βk + -1 + 3 Bk k

2
ηk ξk + k -4 + 4 βk + -1 + 3 Bk ηk ξk 

4 -1 + k
3


In[ ]:= Simplify /@ R1,2 R3,4 C5 // dm1,4→1 dm2,3→2 // dm1,5→1 // (TR1)

Out[ ]= {}→{2}a2 b1,
-1 + B1 x2 y2

-1 + B2
,

1

B1

- -1 + B1 x2 y2 -4 a2 -1 + B2 B2 + 1 - 3 B2 + B1 1 + 5 B2 x2 y2 ϵ 

4  B1 -1 + B2
3
 + O[ϵ]2

In[ ]:= Simplify /@ R1,2 R3,4 C5 // dm1,4→1 dm2,3→2 // dm1,5→1 // (TR1) /. B1 → 1

Out[ ]= {}→{2}a2 b1, 0, 1 + O[ϵ]2
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