
Pensieve Header: The underslide planarity condition.

dir = SetDirectory@"C:�drorbn�AcademicPensieve�2014-06�"D;

<< MetaCalculi/MetaCalculi-Program.m

FormatAΑa_,b_, StandardFormE := Interpretation@Α10 a+b, ΑabD;

:n = 4; Γ0 = GBΩ, â
a=0

n

ha Σa, â
a=1

n

â
b=1

n

ta hb ΑabF, Γ1 = Γ0 �� dS@2D �� dS@4D,

U = Xm@1, u1D Xm@2, u2D Xm@3, u3D Xm@4, u4D �� G �� dm@u1, u2, uD �� dm@u, u3, uD ��
dm@u, u4, uD,

t1 = U ** HΓ0 * G@Ε@uDDL,

t2 = HΓ0 * G@Ε@uDDL ** U,

ucond = FullSimplify@t1 � t2D> �� ColumnForm
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Ω s1 s2 s3 s4

s1 Α11 Α12 Α13 Α14

s2 Α21 Α22 Α23 Α24

s3 Α31 Α32 Α33 Α34

s4 Α41 Α42 Α43 Α44

S Σ1 Σ2 Σ3 Σ4

-
Ω HΑ24 Α42-Α22 Α44L

Σ2 Σ4
s1 s2

s1
Α14 Α22 Α41-Α12 Α24 Α41-Α14 Α21 Α42+Α11 Α24 Α42+Α12 Α21 Α44-Α11 Α22 Α44

Α24 Α42-Α22 Α44
-

Α14 Α42-Α12 Α44

Α24 Α42-Α22 Α44

-Α14 Α23 Α42+Α13 Α24 Α42+

s2
Α24 Α41-Α21 Α44

Α24 Α42-Α22 Α44

Α44

-Α24 Α42+Α22 Α44

s3
-Α24 Α32 Α41+Α22 Α34 Α41+Α24 Α31 Α42-Α21 Α34 Α42-Α22 Α31 Α44+Α21 Α32 Α44

Α24 Α42-Α22 Α44
-

Α34 Α42-Α32 Α44

Α24 Α42-Α22 Α44

Α24 Α33 Α42-Α23 Α34 Α42-Α24

s4
Α22 Α41-Α21 Α42

-Α24 Α42+Α22 Α44

Α42

Α24 Α42-Α22 Α44

S Σ1
1

Σ2

1 s1 s2 s3 s4 su

s1 1 0 0 0 -1+T1

T1

s2 0 1 0 0 -1+T2

T1 T2

s3 0 0 1 0 -1+T3

T1 T2 T3

s4 0 0 0 1 -1+T4

T1 T2 T3 T4

su 0 0 0 0 1

T1 T2 T3 T4

S 1 1 1 1 1

T1 T2 T3 T4

Ω s1 s2 s3 s4 su

s1 Α11 Α12 Α13 Α14
-T2 T3 T4 Α11+T1 T2 T3 T4 Α11-T3 T4 Α12+T2 T3 T4 Α12-T4 Α13+T3 T4 Α13-Α14+T4 Α14

T1 T2 T3 T4

s2 Α21 Α22 Α23 Α24
-T2 T3 T4 Α21+T1 T2 T3 T4 Α21-T3 T4 Α22+T2 T3 T4 Α22-T4 Α23+T3 T4 Α23-Α24+T4 Α24

T1 T2 T3 T4

s3 Α31 Α32 Α33 Α34
-T2 T3 T4 Α31+T1 T2 T3 T4 Α31-T3 T4 Α32+T2 T3 T4 Α32-T4 Α33+T3 T4 Α33-Α34+T4 Α34

T1 T2 T3 T4

s4 Α41 Α42 Α43 Α44
-T2 T3 T4 Α41+T1 T2 T3 T4 Α41-T3 T4 Α42+T2 T3 T4 Α42-T4 Α43+T3 T4 Α43-Α44+T4 Α44

T1 T2 T3 T4

su 0 0 0 0 1

T1 T2 T3 T4

S Σ1 Σ2 Σ3 Σ4
1

T1 T2 T3 T4

Ω s1 s2 s3 s4 su

s1 Α11 Α12 Α13 Α14
-1+T1

T1

s2 Α21 Α22 Α23 Α24
-1+T2

T1 T2

s3 Α31 Α32 Α33 Α34
-1+T3

T1 T2 T3

s4 Α41 Α42 Α43 Α44
-1+T4

T1 T2 T3 T4

su 0 0 0 0 1

T1 T2 T3 T4

S Σ1 Σ2 Σ3 Σ4
1

T1 T2 T3 T4

T4 HT3 HH-1+T1L T2 H-1+Α11L+H-1+T2L Α12L+H-1+T3L Α13L+H-1+T4L Α14

T1 T2 T3 T4
� 0 && T4 H-Α23+T3 H1-Α22+T2 H-1+H-1+T1L Α21+Α22L+Α23LL+H-1+T4

T1 T2 T3 T4
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t3 = CollectAT1 T2 T3 T4 ucondPð, 1T, Α_,_, FactorE & �� 81, 2, 3, 4<
8-H-1 + T1L T2 T3 T4 + H-1 + T1L T2 T3 T4 Α11 + H-1 + T2L T3 T4 Α12 + H-1 + T3L T4 Α13 + H-1 + T4L Α14,

-H-1 + T2L T3 T4 + H-1 + T1L T2 T3 T4 Α21 + H-1 + T2L T3 T4 Α22 + H-1 + T3L T4 Α23 + H-1 + T4L Α24,

-H-1 + T3L T4 + H-1 + T1L T2 T3 T4 Α31 + H-1 + T2L T3 T4 Α32 + H-1 + T3L T4 Α33 + H-1 + T4L Α34,

1 - T4 + H-1 + T1L T2 T3 T4 Α41 + H-1 + T2L T3 T4 Α42 + H-1 + T3L T4 Α43 + H-1 + T4L Α44<

8ColumnForm@v = 8H-1 + T1L T2 T3 T4, H-1 + T2L T3 T4, H-1 + T3L T4, H-1 + T4L<D,

ColumnForm@Γ0@AD.vD, t3 == Γ0@AD.v - v<
: H-1 + T1L T2 T3 T4

H-1 + T2L T3 T4

H-1 + T3L T4

-1 + T4

,

H-1 + T1L T2 T3 T4 Α11 + H-1 + T2L T3 T4 Α12 + H-1 + T3L T4 Α13 + H-1 + T4L Α14

H-1 + T1L T2 T3 T4 Α21 + H-1 + T2L T3 T4 Α22 + H-1 + T3L T4 Α23 + H-1 + T4L Α24

H-1 + T1L T2 T3 T4 Α31 + H-1 + T2L T3 T4 Α32 + H-1 + T3L T4 Α33 + H-1 + T4L Α34

H-1 + T1L T2 T3 T4 Α41 + H-1 + T2L T3 T4 Α42 + H-1 + T3L T4 Α43 + H-1 + T4L Α44

, True>
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