
Pensieve header: The CU definitions.

Startup

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

Once[<< KnotTheory`];

<< "Engine-Speedy.m";

<< "Objects.m";

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

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

In[ ]:= U2l

Out[ ]= Bi_
p_.

→ ⅇ-p γ ℏ bi, Bp_. → ⅇ-b p γ ℏ, Ti_
p_.

→ ⅇp ℏ ti, Tp_. → ⅇp t ℏ, i_
p_.

→ ⅇp γ αi, p_. → ⅇp α γ

In[ ]:= ρ@CU[y] = 
0 0
ϵ 0

;

ρ@CU[b] = 
0 0
0 -ϵ

;

ρ@CU[a] = 
γ 0
0 0

;

ρ@CU[x] = 
0 γ

0 0
;

ρⅇ
ℰ_
 := MatrixExp[ρ[ℰ]];

ρ[ℰ_] := ℰ /. U2l /. t → γ ϵ /. U : CU QU[u___] ⧴ FoldDot, 
1 0
0 1

, ρ /@ U /@ {u}

In[ ]:= ρ
ϵ

γ
CU[a] - ρ

t

γ
CU[] // Simplify // MatrixForm

Out[ ]//MatrixForm=


0 0
0 -ϵ



In[ ]:= ρ@CU[b, x] - ρ@CU[x, b] ⩵ ϵ ρ@CU[x]

Out[ ]= True

In[ ]:= λalt,k_[CU] := Ifk ⩵ 0, 1, Module{eq, d, b, c, so},

eq = ρ@ⅇ
ξ xCU.ρ@ⅇη yCU ⩵ ρ@ⅇ

d yCU.ρ@ⅇc (t 1CU - 2 ϵ aCU).ρ@ⅇb xCU;

{so} = Solve[Thread[Flatten /@ eq], {d, b, c}] /. C@1 → 0;

Seriesⅇ-η y-ξ x+η ξ t+c t + d y - 2 ϵ c a + b x
/. so, {ϵ, 0, k};

In[ ]:= tmi_,j_→k_ := Module{tk},

[(τi + τj) tk + αi ak + αj ak, ηi yk + ξj xk, 1]

tSWxy,i,j→tk /. ttk → tk, Ttk → Tk, ytk → ⅇ
-γ αi yk, atk → ak, xtk → ⅇ

-γ αj xk;

mj_→k_[ℰ_] := ℰ~Bj,k~tmj,k→k;

In[ ]:= eq = MatrixExpX 
0 γ

0 0
.MatrixExpY 

0 0
ϵ 0

 ⩵

MatrixExpη 
0 0
ϵ 0

.MatrixExpβ 
0 0
0 -ϵ

.MatrixExpα 
γ 0
0 0

.MatrixExpξ 
0 γ

0 0


Out[ ]= {{1 + X Y γ ϵ, X γ}, {Y ϵ, 1}} ⩵ ⅇα γ, ⅇα γ γ ξ, ⅇα γ ϵ η, ⅇ-β ϵ + ⅇα γ γ ϵ η ξ
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In[ ]:= Solve[Thread[Flatten /@ eq], {η, β, α, ξ}]

Out[ ]= η →
Y

1 + X Y γ ϵ
, ξ →

X

1 + X Y γ ϵ
,

β → ConditionalExpression-
2 ⅈ π C[2] + Log 1

1+X Y γ ϵ


ϵ
, C[2] ∈ ℤ,

α → ConditionalExpression
2 ⅈ π C[1] + Log[1 + X Y γ ϵ]

γ
, C[1] ∈ ℤ

In[ ]:= Det /@ eq

Out[ ]= 1 ⩵ ⅇα γ-β ϵ

In[ ]:= {so} = Solve[Thread[Flatten /@ eq /. α → β ϵ / γ], {η, β, ξ}] /. C@1 → 0

Out[ ]= η →
Y

1 + X Y γ ϵ
, ξ →

X

1 + X Y γ ϵ
, β →

Log[1 + X Y γ ϵ]

ϵ
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