
Pensieve Header: The uniqueness of R in Β calculus.

In[2]:= SetDirectory@"C:\\drorbn\\AcademicPensieve\\2012-01"D;

<< betaCalculus.m;

ΒSimplify = FullSimplify;

In[4]:= 8
Rp = R@1, 2D,

Rm = RInv@1, 2D,

Rp ** Rm,

Rp + HRm �� dP@1 ® 3, 2 ® 4DL �� dm@1, 3, 1D �� dm@4, 2, 2D
< �� ΒForm �� ColumnForm

Out[4]=

W@1D h@2D
t@1D -1+ãc@1D

c@1D
W@1D h@2D
t@1D -1+ã-c@1D

c@1D
H W@1D L
H W@1D L

In[5]:= 9
Rp = W@1D + SumAΡ10 i+j@c@1D, c@2DD ar@i, jD, 8i, 2<, 8j, 2<E,

Rm = W@1D + SumAΣ10 i+j@c@1D, c@2DD ar@i, jD, 8i, 2<, 8j, 2<E,

t1 = Rp ** Rm,

t2 = Rp + HRm �� dP@1 ® 3, 2 ® 4DL �� dm@1, 3, 1D �� dm@4, 2, 2D
= �. Α_@c@1D, c@2DD ¦ Α �� ΒForm �� ColumnForm

Out[5]=

W@1D h@1D h@2D
t@1D Ρ11 Ρ12

t@2D Ρ21 Ρ22

W@1D h@1D h@2D
t@1D Σ11 Σ12

t@2D Σ21 Σ22

W@1D h@1D h@2D
t@1D Ρ11 + H1 + c@1D Ρ11L Σ11 +

c@2D Ρ12 H1+c@1D Ρ11+c@2D Ρ21L Σ21

1+c@1D Ρ12+c@2D Ρ22
Ρ12 +

H1+c@1D Ρ11L H1+c@1D Ρ12+c@2D Ρ22L Σ12

1+c@1D Ρ11+c@2D Ρ21
+ c@2D Ρ12

t@2D Ρ21 H1 + c@1D Σ11L +
H1+c@1D Ρ11+c@2D Ρ21L H1+c@2D Ρ22L Σ21

1+c@1D Ρ12+c@2D Ρ22
Ρ22 +

c@1D Ρ21 H1+c@1D Ρ12+c@2D Ρ22L Σ12

1+c@1D Ρ11+c@2D Ρ21
+ Σ22 + c@2D Ρ22

WB1 -
c@1D c@2D Ρ21 Σ12

H1+c@1D Ρ11+c@2D Ρ21L H1+c@1D Σ12+c@2D Σ22L F h@1D
t@1D Σ11 + Ρ11 H1 + c@1D Σ11L +

c@2D H1+c@1D Ρ11L Ρ21 H1+c

1+c@1D Σ12+c@1D Ρ11 H1+c@1D Σ12+c@2D Σ22L+

t@2D H1 + c@1D Ρ11 + c@2D Ρ21L JΣ21 +
Ρ21 H1+c@1D Σ11L H1

1+c@1D Σ12+c@1D Ρ11 H1+c@1D Σ12+c@2D Σ22



In[6]:= eqns = Join@
ΒEquations@t1 � W@1DD,

ΒEquations@t2 � W@1DD
D �. Α_@c@1D, c@2DD ¦ Α

Out[6]= :Ρ11 + H1 + c@1D Ρ11L Σ11 +

c@2D Ρ12 H1 + c@1D Ρ11 + c@2D Ρ21L Σ21

1 + c@1D Ρ12 + c@2D Ρ22

� 0,

Ρ21 H1 + c@1D Σ11L +

H1 + c@1D Ρ11 + c@2D Ρ21L H1 + c@2D Ρ22L Σ21

1 + c@1D Ρ12 + c@2D Ρ22

� 0,

Ρ12 +

H1 + c@1D Ρ11L H1 + c@1D Ρ12 + c@2D Ρ22L Σ12

1 + c@1D Ρ11 + c@2D Ρ21

+ c@2D Ρ12 Σ22 � 0,

Ρ22 +

c@1D Ρ21 H1 + c@1D Ρ12 + c@2D Ρ22L Σ12

1 + c@1D Ρ11 + c@2D Ρ21

+ Σ22 + c@2D Ρ22 Σ22 � 0, True,

Σ11 + Ρ11 H1 + c@1D Σ11L + Hc@2D H1 + c@1D Ρ11L Ρ21 H1 + c@1D Σ11L Σ12L �
H1 + c@1D Σ12 + c@1D Ρ11 H1 + c@1D Σ12 + c@2D Σ22L + c@2D HΣ22 + Ρ21 H1 + c@2D Σ22LLL � 0,

H1 + c@1D Ρ11 + c@2D Ρ21L HΣ21 + HΡ21 H1 + c@1D Σ11L H1 + c@2D Σ22LL �
H1 + c@1D Σ12 + c@1D Ρ11 H1 + c@1D Σ12 + c@2D Σ22L + c@2D HΡ21 + H1 + c@2D Ρ21L Σ22LLL � 0,

HH1 + c@1D Σ12 + c@2D Σ22L HH1 + c@1D Ρ11L H1 + c@2D Ρ22L Σ12 +

Ρ12 H1 + c@1D Σ12 + c@1D Ρ11 H1 + c@1D Σ12 + c@2D Σ22L + c@2D HΡ21 + H1 + c@2D Ρ21L Σ22LLLL �
H1 + c@1D Σ12 + c@1D Ρ11 H1 + c@1D Σ12 + c@2D Σ22L + c@2D HΣ22 + Ρ21 H1 + c@2D Σ22LLL � 0,

Hc@1D Ρ21 Σ12 + H1 + c@1D Ρ11 + c@2D Ρ21L Ρ22 H1 + c@1D Σ12 + c@2D Σ22L +

H1 + c@1D Ρ11 + c@2D Ρ21L H1 + c@2D Ρ22L Σ22 H1 + c@1D Σ12 + c@2D Σ22LL �
H1 + c@1D Σ12 + c@1D Ρ11 H1 + c@1D Σ12 + c@2D Σ22L + c@2D HΣ22 + Ρ21 H1 + c@2D Σ22LLL � 0,

1 -

c@1D c@2D Ρ21 Σ12

H1 + c@1D Ρ11 + c@2D Ρ21L H1 + c@1D Σ12 + c@2D Σ22L � 1>

In[9]:= eqns �. :Ρ12 ®
-1 + ãc@1D

c@1D
, Σ12 ®

-1 + ã-c@1D

c@1D
, Ρ_ ® 0, Σ_ ® 0> �� Simplify

Out[9]= 8True, True, True, True, True, True, True, True, True, True<
In[11]:= ReduceAeqns �. 9Ρ12 ® Ρ, Σ12 ® Σ, Ρ_ ® 0, Σ_ ® 0=, 8c@1D, c@2D<E

Out[11]= HΣ � 0 && Ρ � 0L ÈÈ Ρ Σ ¹ 0 && c@1D �

-Ρ - Σ

Ρ Σ

In[13]:= SolveAeqns �. 9Ρ12 ® 1, Σ12 ® Σ, Ρ_ ® 0, Σ_ ® 0=, 8Σ<E

Out[13]= ::Σ ® -

1

1 + c@1D >>

2   Uniqueness of R.nb



In[16]:= :
Rp = W@1D + ar@1, 2D,

Rm = W@1D -
1

1 + c@1D
ar@1, 2D,

Rp ** Rm,

Rp + HRm �� dP@1 ® 3, 2 ® 4DL �� dm@1, 3, 1D �� dm@4, 2, 2D
> �� ΒForm �� ColumnForm

Out[16]= K W@1D h@2D
t@1D 1

O
W@1D h@2D
t@1D -

1

1+c@1D
H W@1D L
H W@1D L

In[11]:= :
Rp = W@1D + Α ar@1, 2D,

Rm = W@1D -
Α

1 + Α c@1D
ar@1, 2D,

Rp ** Rm,

Rp + HRm �� dP@1 ® 3, 2 ® 4DL �� dm@1, 3, 1D �� dm@4, 2, 2D
> �� ΒForm �� ColumnForm

Out[11]= K W@1D h@2D
t@1D Α

O
W@1D h@2D
t@1D -

Α

1+Α c@1D
H W@1D L
H W@1D L

In[1]:= False && SolveAlways@eqns, 8c@1D, c@2D<D

Out[1]= False
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