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ar@i_, j_D := t@iD h@jD

HMultiply@x_, y_, z_D@mix_D := ModuleB
8Ξ, Η, j<,

Ξ = D@mix, h@xDD �. t@s_D ¦ c@sD;

Η = D@mix, h@yDD �. t@s_D ¦ c@sD;

j@Ζ_D := IfBΖ === 0, 1,
IãΖ - 1M

Ζ
F;

Hmix �. 8h@xD ® 0, h@yD ® 0<L +

j@ΞD h@zD D@mix, h@xDD
j@Ξ + ΗD

+ ãΞ
j@ΗD h@zD D@mix, h@yDD

j@Ξ + ΗD
F

BDisplay@expr_D := Collect@expr, _h, Collect@ð, _t, FullSimplifyD &D

HMultiply@3, 4, 5D@t@1D h@3D + t@2D h@4DD �� BDisplay

h@5D
I-1 + ãc@1DM Hc@1D + c@2DL t@1D

I-1 + ãc@1D+c@2DM c@1D
+

ãc@1D I-1 + ãc@2DM Hc@1D + c@2DL t@2D

I-1 + ãc@1D+c@2DM c@2D

a = t@1D h@4D + t@2D h@5D + t@3D h@6D

h@4D t@1D + h@5D t@2D + h@6D t@3D

HMultiply@4, 5, 7D@aD �� BDisplay

h@7D
I-1 + ãc@1DM Hc@1D + c@2DL t@1D

I-1 + ãc@1D+c@2DM c@1D
+

ãc@1D I-1 + ãc@2DM Hc@1D + c@2DL t@2D

I-1 + ãc@1D+c@2DM c@2D
+ h@6D t@3D

Expand2@expr_D := Series@expr �. 8c@i_D ¦ z c@iD, t@i_D ¦ z t@iD<, 8z, 0, 2<D

HMultiply@4, 5, 7D@aD �� Expand2

Hh@7D t@1D + h@7D t@2D + h@6D t@3DL z +

1

2
H-c@2D h@7D t@1D + c@1D h@7D t@2DL z2

+ O@zD3

HMultiply@7, 6, 8D@HMultiply@4, 5, 7D@aDD �� BDisplay

h@8D
I-1 + ãc@1DM Hc@1D + c@2D + c@3DL t@1D

I-1 + ãc@1D+c@2D+c@3DM c@1D
+

ãc@1D I-1 + ãc@2DM Hc@1D + c@2D + c@3DL t@2D

I-1 + ãc@1D+c@2D+c@3DM c@2D
+

ãc@1D+c@2D I-1 + ãc@3DM Hc@1D + c@2D + c@3DL t@3D

I-1 + ãc@1D+c@2D+c@3DM c@3D

HMultiply@4, 7, 8D@HMultiply@5, 6, 7D@aDD �� BDisplay

h@8D
I-1 + ãc@1DM Hc@1D + c@2D + c@3DL t@1D

I-1 + ãc@1D+c@2D+c@3DM c@1D
+

ãc@1D I-1 + ãc@2DM Hc@1D + c@2D + c@3DL t@2D

I-1 + ãc@1D+c@2D+c@3DM c@2D
+

ãc@1D+c@2D I-1 + ãc@3DM Hc@1D + c@2D + c@3DL t@3D

I-1 + ãc@1D+c@2D+c@3DM c@3D



HHMultiply@7, 6, 8D@HMultiply@4, 5, 7D@aDD -

HMultiply@4, 7, 8D@HMultiply@5, 6, 7D@aDDL �� BDisplay

0

From B - Side Operations, II : Houtdated !L

�.

: Α ® -Α

Γ ® -Γ
>

THConjugate@y_, x_D@mix_D := ModuleB
8cox, coy, Γ, ∆, rest<,

cox = D@mix, h@xDD �. t@yD ® 0;

coy = D@mix, t@yDD �. h@xD ® 0;

Γ = Coefficient@mix, t@yD h@xDD;

∆ = -Γ c@yD - Hcox �. t ® cL;

rest = mix �. 8t@yD ® 0<;

coy
IE∆ - 1M cox c@yD - t@yD ∆

E∆ Hcox �. t ® cL + Γ c@yD
H1 + Hcox �. t ® cLL +

Γ c@yD
I1 - E-∆M

∆
W + Γ t@yD h@xD - c@yD cox * coy + rest

F;

HTConjugate@x_, y_D@mix_D :=

HHmix �. h@xD ® -h@xDL �� THConjugate@y, xDL �. h@xD ® -h@xD

THConjugate@y, xD@t@yD h@1D + t@1D h@xDD �� BDisplay

h@xD t@1D + h@1D -

I-1 + ãc@1D H1 + c@1DLM c@yD t@1D

c@1D
+ ã

c@1D H1 + c@1DL t@yD

a1 = ar@1, 3D + ar@4, 2D

h@3D t@1D + h@2D t@4D

a2 = a1 �� HTConjugate@3, 4D �� HTConjugate@2, 4D �� HMultiply@2, 3, 2D �� BDisplay

ã
-c@1D-c@4D I-1 + ã

c@4DM W H-1 + c@1DL +

h@2D Iã
-c@1D I1 - ã

c@1D
- c@1D + ã

c@4D I-1 + ã
2 c@1D

+ c@1DMM Hc@1D + c@4DL t@1DM �

II-1 + ã
c@1D+c@4DM c@1DM -

ã-c@1D I-1 + ãc@4DM H-1 + c@1DL Hc@1D + c@4DL t@4D

I-1 + ãc@1D+c@4DM c@4D
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a3 = a1 �� HMultiply@2, 3, 2D �� HTConjugate@2, 4D �� BDisplay

-ã
-c@1D-c@4D I-1 + ã

c@4DM W +

h@2D
ãc@4D I-1 + ãc@1DM Hc@1D + c@4DL t@1D

I-1 + ãc@1D+c@4DM c@1D
+

I-1 + ãc@4DM Hc@1D + c@4DL t@4D

I-1 + ãc@1D+c@4DM c@4D

FullSimplify@a2 � a3D

Iã
-c@1D-c@4D I-1 + ã

c@4DM II-1 + ã
c@1D+c@4DM W c@1D2 c@4D + ã

c@4D I-1 + ã
c@1D

+ c@1DM
Hc@1D + c@4DL h@2D Hc@4D t@1D - c@1D t@4DLMM � II-1 + ã

c@1D+c@4DM c@1D c@4DM � 0

ComposeList@8HTConjugate@3, 4D, HTConjugate@2, 4D, HMultiply@2, 3, 2D<, a1D ��
BDisplay �� MatrixForm

h@3D t@1D + h@2D t@4D
h@3D t@1D + h@2D K ã-c@1D I-1+ãc@1D+c@1DM c@4D t@1D

c@1D - ã-c@1D H-1 + c@1DL t@4DO

ã-c@1D-c@4D I-1 + ãc@4DM W H-1 + c@1DL + h@3D t@1D + h@2D K ã-c@1D I-1+ãc@1D+c@1DM c@4D t@1D
c@1D - ã-c@1D H

ã-c@1D-c@4D I-1 + ãc@4DM W H-1 + c@1DL + h@2D K ã-c@1D I1-ãc@1D-c@1D+ãc@4D I-1+ã2 c@1D+c@1DMM Hc@1D+c@4DL t@1D
I-1+ãc@1D+c@4DM c@1D

-
ã-c@1D I-1+

Limit@
ComposeList@8HTConjugate@3, 4D, HTConjugate@2, 4D, HMultiply@2, 3, 2D<, a1D �.

c@i_D ¦ eps c@iD,

eps ® 0

D �� BDisplay �� MatrixForm

h@3D t@1D + h@2D t@4D
h@3D t@1D + h@2D t@4D
h@3D t@1D + h@2D t@4D

h@2D Ht@1D + t@4DL
ComposeList@8HMultiply@2, 3, 2D, HTConjugate@2, 4D<, a1D �� BDisplay �� MatrixForm

h@3D t@1D + h@2D t@4D
h@2D K ãc@4D I-1+ãc@1DM Hc@1D+c@4DL t@1D

I-1+ãc@1D+c@4DM c@1D
+

I-1+ãc@4DM Hc@1D+c@4DL t@4D
I-1+ãc@1D+c@4DM c@4D

O

-ã-c@1D-c@4D I-1 + ãc@4DM W + h@2D K ãc@4D I-1+ãc@1DM Hc@1D+c@4DL t@1D
I-1+ãc@1D+c@4DM c@1D

+
I-1+ãc@4DM Hc@1D+c@4DL t@4D

I-1+ãc@1D+c@4DM c@4D
O

b1 = ar@1, 2D + ar@4, 3D

h@2D t@1D + h@3D t@4D

b2 = b1 �� HTConjugate@3, 4D �� HTConjugate@2, 4D �� HMultiply@3, 2, 2D �� BDisplay

I-1 + ã
-c@4DM W + h@2D Iã

-c@1D I1 - ã
c@1D

- c@1D + ã
c@4D I-1 + ã

2 c@1D
+ c@1DMM Hc@1D + c@4DL t@1DM �

II-1 + ã
c@1D+c@4DM c@1DM -

ã-c@1D I-1 + ãc@4DM H-1 + c@1DL Hc@1D + c@4DL t@4D

I-1 + ãc@1D+c@4DM c@4D

b3 = b1 �� HMultiply@2, 3, 2D �� HTConjugate@2, 4D �� BDisplay

I-1 + ã
-c@4DM W + h@2D

I-1 + ãc@1DM Hc@1D + c@4DL t@1D

I-1 + ãc@1D+c@4DM c@1D
+

ãc@1D I-1 + ãc@4DM Hc@1D + c@4DL t@4D

I-1 + ãc@1D+c@4DM c@4D
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FullSimplify@b2 � b3D

Iã
-c@1D I-1 + ã

c@4DM I-1 + ã
2 c@1D

+ c@1DM Hc@1D + c@4DL h@2D H-c@4D t@1D + c@1D t@4DLM �
II-1 + ã

c@1D+c@4DM c@1D c@4DM � 0

c1 = ar@1, 2D

h@2D t@1D

c1 �� THConjugate@1, 2D

-I1 - ã
c@1DM W + h@2D t@1D
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