
Pensieve header: Solving the KV equations ($k=0).

Follows code in Projects/SL2Portfolio/SL2PortfolioProgram.nb.

Startup

In[ ]:= SetDirectory["C:\\drorbn\\AcademicPensieve\\Projects\\SL2Portfolio2"];

Once[<< KnotTheory`];

Once[<< "../Profile/Profile.m";];

<< "Engine-Speedy.m";

<< "Objects.m";

$k = 0;

$QZipFail = True;

HL[ℰ_] := Style[ℰ, Background → Green];

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[ ]:= Ri,j

Out[ ]= {}→{i,j}[ℏ aj bi, ℏ xj yi, 1]

In[ ]:= V0i_,j_ := {}→{i,j}
ℏ

2
aj bi, ℏ F[Bi, Bj] yi xj + ℏ G[Bi, Bj] xi yj, ω[Bi, Bj];

V0i,j

Out[ ]= {}→{i,j}
1

2
ℏ aj bi, ℏ F[Bi, Bj] xj yi + ℏ G[Bi, Bj] xi yj, ω[Bi, Bj]

In[ ]:= R4l = V0-1,-2 (R1,3 // cΔ1→1,2) // cm-1,1→1 // cm-2,2→2

Out[ ]= {}→{1,2,3}
1

2
ℏ a2 b1 + ℏ a3 b1 + ℏ a3 b2, ℏ F[B1, B2] x2 y1 + ℏ x3 y1 + γ ℏ2 F[B1, B2] b2 x3 y1 +

ℏ G[B1, B2] x1 y2 + γ ℏ2 G[B1, B2] b1 x3 y2 + ℏ B1 x3 y2, ω[B1, B2] + O[ϵ]1

In[ ]:= R4r = (R-2,-3 R-1,3 // cm-3,3→3) V01,2 // cm-1,1→1 // cm-2,2→2

Out[ ]= {}→{1,2,3}
1

2
ℏ a2 b1 + ℏ a3 b1 + ℏ a3 b2,

ℏ F[B1, B2] x2 y1 + ℏ x3 y1 + ℏ G[B1, B2] x1 y2 + ℏ B1 x3 y2, ω[B1, B2] + O[ϵ]1

In[ ]:= Simplify[R4l ≡ R4r]

Out[ ]= ℏ x3 γ ℏ F[B1, B2] b2 y1 + γ ℏ G[B1, B2] b1 + B1 - B1 y2 ⩵ 0

In[ ]:= Simplify
B1 - B1

-γ b1


Out[ ]=

- B1 + B1

γ b1
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In[ ]:= V0i_,j_ := {}→{i,j}
ℏ

2
aj bi,

- Bi + Bi

γ bi
xi yj, ω[Bi, Bj];

V03,4

Out[ ]= {}→{3,4}
1

2
ℏ a4 b3,

- B3 + B3 x3 y4

γ b3
, ω[B3, B4]

In[ ]:= R4l = V0-1,-2 (R1,3 // cΔ1→1,2) // cm-1,1→1 // cm-2,2→2

Out[ ]= {}→{1,2,3}
1

2
ℏ a2 b1 + ℏ a3 b1 + ℏ a3 b2,

γ ℏ b1 x3 y1 - B1 x1 y2 + B1 x1 y2 + γ ℏ b1 B1 x3 y2

γ b1
, ω[B1, B2] + O[ϵ]1

In[ ]:= R4r = (R-2,-3 R-1,3 // cm-3,3→3) V01,2 // cm-1,1→1 // cm-2,2→2

Out[ ]= {}→{1,2,3}
1

2
ℏ a2 b1 + ℏ a3 b1 + ℏ a3 b2,

γ ℏ b1 x3 y1 - B1 x1 y2 + B1 x1 y2 + γ ℏ b1 B1 x3 y2

γ b1
, ω[B1, B2] + O[ϵ]1

In[ ]:= HL@Simplify[R4l ≡ R4r]

Out[ ]= True

In[ ]:= V0i_,j_ := {}→{i,j}-
ℏ

2
aj bi, ℏ F[Bi, Bj] xj yi + ℏ G[Bi, Bj] xi yj, ω[Bi, Bj];

V0i,j

Out[ ]= {}→{i,j}-
1

2
ℏ aj bi, ℏ F[Bi, Bj] xj yi + ℏ G[Bi, Bj] xi yj, ω[Bi, Bj]

In[ ]:= Simplify /@ V0-1,-2 V01,2 // cm-1,1→1 // cm-2,2→2

Out[ ]= {}→{1,2}0,
1

γ b1

γ ℏ F[B1, B2] B1 b2 -1 + B1  x1 + b1 x2 y1 + -1 + γ ℏ G[B1, B2] b1 + B1  x1 y2,

ω[B1, B2] ω[B1, B2] + O[ϵ]1

In[ ]:= Solve -1 + γ ℏ G[B1, B2] b1 + B1 ⩵ 0, G[B1, B2]

Out[ ]= G[B1, B2] →
1 - B1

γ ℏ b1


In[ ]:= V0i_,j_ := {}→{i,j}-
ℏ

2
aj bi,

1 - Bi

γ bi
xi yj, ω[Bi, Bj]

-1
;

V0i,j

Out[ ]= {}→{i,j}-
1

2
ℏ aj bi,

1 - Bi  xi yj

γ bi
,

1

ω[Bi, Bj]
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In[ ]:= V0-1,-2 V01,2 // cm-1,1→1 // cm-2,2→2

Out[ ]= {}→{1,2}0, 0, 1 + O[ϵ]1

In[ ]:= Φ0i_,j_,k_ := Module{s1, s2, s3},

V0i,k // cΔi→i,j V0s1,s2 // cmi,s1→i // cmj,s2→j V0s2,s3 // cmj,s2→j // cmk,s3→k

V0s1,s2 // cΔs2→s2,s3 // cmi,s1→i // cmj,s2→j // cmk,s3→k

;

Φ0i,j,k

Out[ ]= {}→{i,j,k}0,

bi bj xi yk - bi bj Bj xi yk - bj
2 Bj xi yk + bj

2 Bi Bj xi yk - bi
2 xj yk + bi

2 Bj xj yk +

bi bj Bj xj yk - bi bj Bi Bj xj yk  γ bi
2 bj + γ bi bj

2,
ω[Bi, Bj Bk] ω[Bj, Bk]

ω[Bi, Bj] ω[Bi Bj, Bk]
+ O[ϵ]1

In[ ]:= lhs = Φ01,2,3 Φ0-1,-2,4 // cΔ-2→-2,-3 // cm1,-1→1 // cm2,-2→2 // cm3,-3→3 Φ0-2,-3,-4 // cm2,-2→2 //

cm3,-3→3 // cm4,-4→4

Out[ ]= {}→{1,2,3,4}0,

b1
2 b2 b3 x1 y3 + b1 b2

2 b3 x1 y3 + b1 b2 b3
2 x1 y3 - b1

2 b2 b3 B2 x1 y3 - 2 b1 b2
2 b3 B2 x1 y3 - b2

3 b3 B2 x1

y3 - b1 b2 b3
2 B2 x1 y3 - b2

2 b3
2 B2 x1 y3 + b1 b2

2 b3 B1 B2 x1 y3 + b2
3 b3 B1 B2 x1 y3 +

b2
2 b3

2 B1 B2 x1 y3 - b1
3 b3 x2 y3 - b1

2 b2 b3 x2 y3 - b1
2 b3

2 x2 y3 + b1
3 b3 B2 x2 y3 +

2 b1
2 b2 b3 B2 x2 y3 + b1 b2

2 b3 B2 x2 y3 + b1
2 b3

2 B2 x2 y3 + b1 b2 b3
2 B2 x2 y3 -

b1
2 b2 b3 B1 B2 x2 y3 - b1 b2

2 b3 B1 B2 x2 y3 - b1 b2 b3
2 B1 B2 x2 y3 + b1

2 b2 b3 x1 y4 +

b1 b2
2 b3 x1 y4 - b1

2 b2 b3 B2 B3 x1 y4 - 2 b1 b2
2 b3 B2 B3 x1 y4 - b2

3 b3 B2 B3 x1 y4 -

b1 b2 b3
2 B2 B3 x1 y4 - b2

2 b3
2 B2 B3 x1 y4 + b1 b2

2 b3 B1 B2 B3 x1 y4 +

b2
3 b3 B1 B2 B3 x1 y4 + b1 b2 b3

2 B1 B2 B3 x1 y4 + b2
2 b3

2 B1 B2 B3 x1 y4 +

b1
2 b2 b3 x2 y4 + b1 b2

2 b3 x2 y4 - b1
3 b3 B3 x2 y4 - 2 b1

2 b2 b3 B3 x2 y4 - b1 b2
2 b3 B3 x2 y4 -

b1
2 b3

2 B3 x2 y4 - b1 b2 b3
2 B3 x2 y4 + b1

3 b3 B2 B3 x2 y4 + 2 b1
2 b2 b3 B2 B3 x2 y4 +

b1 b2
2 b3 B2 B3 x2 y4 + b1

2 b3
2 B2 B3 x2 y4 + b1 b2 b3

2 B2 B3 x2 y4 -

b1
2 b2 b3 B1 B2 B3 x2 y4 - b1 b2

2 b3 B1 B2 B3 x2 y4 - b1
3 b2 x3 y4 - 2 b1

2 b2
2 x3 y4 -

b1 b2
3 x3 y4 + b1

3 b2 B3 x3 y4 + 2 b1
2 b2

2 B3 x3 y4 + b1 b2
3 B3 x3 y4 + b1

2 b2 b3 B3 x3 y4 +

b1 b2
2 b3 B3 x3 y4 - b1

2 b2 b3 B1 B2 B3 x3 y4 - b1 b2
2 b3 B1 B2 B3 x3 y4 

γ b1
3 b2 b3 + 2 γ b1

2 b2
2 b3 + γ b1 b2

3 b3 + γ b1
2 b2 b3

2 + γ b1 b2
2 b3

2,

ω[B1, B2 B3 B4] ω[B2, B3 B4] ω[B3, B4]

ω[B1, B2] ω[B1 B2, B3] ω[B1 B2 B3, B4]
+ O[ϵ]1
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In[ ]:= rhs = Φ01,3,4 // cΔ1→1,2 Φ0-1,-2,-3 // cΔ-3→-3,-4 // cm1,-1→1 // cm2,-2→2 // cm3,-3→3 // cm4,-4→4

Out[ ]= {}→{1,2,3,4}0,

b1
2 b2 b3 x1 y3 + b1 b2

2 b3 x1 y3 + b1 b2 b3
2 x1 y3 - b1

2 b2 b3 B2 x1 y3 - 2 b1 b2
2 b3 B2 x1 y3 - b2

3 b3 B2 x1

y3 - b1 b2 b3
2 B2 x1 y3 - b2

2 b3
2 B2 x1 y3 + b1 b2

2 b3 B1 B2 x1 y3 + b2
3 b3 B1 B2 x1 y3 +

b2
2 b3

2 B1 B2 x1 y3 - b1
3 b3 x2 y3 - b1

2 b2 b3 x2 y3 - b1
2 b3

2 x2 y3 + b1
3 b3 B2 x2 y3 +

2 b1
2 b2 b3 B2 x2 y3 + b1 b2

2 b3 B2 x2 y3 + b1
2 b3

2 B2 x2 y3 + b1 b2 b3
2 B2 x2 y3 -

b1
2 b2 b3 B1 B2 x2 y3 - b1 b2

2 b3 B1 B2 x2 y3 - b1 b2 b3
2 B1 B2 x2 y3 + b1

2 b2 b3 x1 y4 +

b1 b2
2 b3 x1 y4 + b1 b2 b3

2 x1 y4 - b1 b2 b3
2 B2 x1 y4 - b2

2 b3
2 B2 x1 y4 + b2

2 b3
2 B1 B2 x1 y4 -

b1
2 b2 b3 B2 B3 x1 y4 - 2 b1 b2

2 b3 B2 B3 x1 y4 - b2
3 b3 B2 B3 x1 y4 -

b1 b2 b3
2 B2 B3 x1 y4 - b2

2 b3
2 B2 B3 x1 y4 + b1 b2

2 b3 B1 B2 B3 x1 y4 +

b2
3 b3 B1 B2 B3 x1 y4 + b2

2 b3
2 B1 B2 B3 x1 y4 + b1 b2 b3

2 B1 B2 B3 x1 y4 +

b2
2 b3

2 B1 B2 B3 x1 y4 - b2
2 b3

2 B1 B2 B3 x1 y4 + b1
2 b2 b3 x2 y4 + b1 b2

2 b3 x2 y4 - b1
2 b3

2 x2 y4 +

b1
2 b3

2 B2 x2 y4 + b1 b2 b3
2 B2 x2 y4 - b1 b2 b3

2 B1 B2 x2 y4 - b1
3 b3 B3 x2 y4 -

2 b1
2 b2 b3 B3 x2 y4 - b1 b2

2 b3 B3 x2 y4 - b1
2 b3

2 B3 x2 y4 - b1 b2 b3
2 B3 x2 y4 +

b1
3 b3 B2 B3 x2 y4 + 2 b1

2 b2 b3 B2 B3 x2 y4 + b1 b2
2 b3 B2 B3 x2 y4 +

b1
2 b3

2 B2 B3 x2 y4 + b1 b2 b3
2 B2 B3 x2 y4 - b1

2 b2 b3 B1 B2 B3 x2 y4 -

b1 b2
2 b3 B1 B2 B3 x2 y4 + b1

2 b3
2 B1 B2 B3 x2 y4 - b1

2 b3
2 B1 B2 B3 x2 y4 -

b1 b2 b3
2 B1 B2 B3 x2 y4 + b1 b2 b3

2 B1 B2 B3 x2 y4 - b1
3 b2 x3 y4 - 2 b1

2 b2
2 x3 y4 -

b1 b2
3 x3 y4 + b1

3 b2 B3 x3 y4 + 2 b1
2 b2

2 B3 x3 y4 + b1 b2
3 B3 x3 y4 + b1

2 b2 b3 B3 x3 y4 +

b1 b2
2 b3 B3 x3 y4 - b1

2 b2 b3 B1 B2 B3 x3 y4 - b1 b2
2 b3 B1 B2 B3 x3 y4 

γ b1
3 b2 b3 + 2 γ b1

2 b2
2 b3 + γ b1 b2

3 b3 + γ b1
2 b2 b3

2 + γ b1 b2
2 b3

2,

ω[B1, B2 B3 B4] ω[B2, B3 B4] ω[B3, B4]

ω[B1, B2] ω[B1 B2, B3] ω[B1 B2 B3, B4]
+ O[ϵ]1

In[ ]:= Simplify[lhs ≡ rhs]

Out[ ]= b3 b1 -1 + B2  - b2 -1 + B1  B2  -1 + B1 B2 B3  -b2 x1 + b1 x2 y4 

γ b1 b2 b1 + b2 b1 + b2 + b3 ⩵ 0

In[ ]:= cΔ1→1,2

Out[ ]= {1}→{1,2}(a1 + a2) α1 + b1 + b2 β1, (y1 + y2) η1 + (x1 + x2) ξ1, 1
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