
SetDirectory@"C:�drorbn�AcademicPensieve�Projects�Arrow_Diagrams_and_glHNL"D;
<< "Arrow_Diagrams_and_glHNL.m"
base = 10;

diag = BasisAArrow@4D@@120DD

Diag@ar@4, 7D, ar@5, 3D, ar@6, 2D, ar@8, 1DD

diag3 = BasisAArrow@3D@@12DD

Diag@ar@3, 4D, ar@5, 1D, ar@6, 2DD

UGLnBiAlg@diag3D

A very large output was generated. Here is a sample of it:

-
1

8
n h@1D2 RW@D + 4 n2 RW@11D + 10 n3 RW@11D + �2397� + 6 n5 RW@15, 25, 34, 43, 51, 52D +

6 n6 RW@15, 26, 34, 43, 51, 62D + 6 n6 RW@16, 23, 32, 45, 54, 61D +

6 n6 RW@16, 24, 35, 42, 53, 61D + 6 n6 RW@16, 25, 34, 43, 52, 61D

Show Less Show More Show Full Output Set Size Limit...

U@deg_, diag_D := Expand@Plus@
UGLnBiAlg@diagD �. n^p_. * RW@l___D ¦ EW@n^p * FromDigits@8l<, base^2DD ��.
h@i_D^p_. EW@l_D ¦ EW@h@iD^p lD,

Coproduct@diag, 1D �. T@d1_, d2_D ¦ Distribute@T@UGLnBiAlg@d1D, UGLnBiAlg@d2DDD �.
T@c_?NumberQ * a1_, a2_D ¦ c * T@a1, a2D �.

T@a1_, c_?NumberQ * a2_D ¦ c * T@a1, a2D �. T@a1_, a2_D ¦ EW@1, a1, a2D,
Coproduct@diag, 2D �. T@d1_, d2_D ¦ Distribute@T@UGLnBiAlg@d1D, UGLnBiAlg@d2DDD �.

T@c_?NumberQ * a1_, a2_D ¦ c * T@a1, a2D �.
T@a1_, c_?NumberQ * a2_D ¦ c * T@a1, a2D �. T@a1_, a2_D ¦ EW@2, a1, a2D

DD

U@3, diag3D

A very large output was generated. Here is a sample of it:

-
EW@0D
8

+
1

8
EW@111 111 111 111 nD + 4 EWA11 n2E -

4 EWA22 n2E + �3561� + 4 EWA2, n4 RW@14, 23, 32, 41D, n2 RW@22DE +

3 EWA2, n4 RW@14, 23, 32, 41D, n RW@11, 11DE + 6 EWA2, n4 RW@14, 23, 32, 41D, n2 RW@12, 21DE

Show Less Show More Show Full Output Set Size Limit...



vs = U@3, ðD & �� Diagrams@3 arD

A very large output was generated. Here is a sample of it:

9-
EW@0D
8

+
1

8
EW@111 111 111 111 nD + 4 EWA1221 n2E -

4 EWA111 221 n2E + �855� + 6 EWA2, n4 RW@13, 24, 31, 42D, n2 RW@12, 21DE -

3 EWA2, n4 RW@14, 23, 32, 41D, n h@1D2 RW@DE + 3 EWA2, n4 RW@14, 23, 32, 41D, n RW@11, 11DE +

6 EWA2, n4 RW@14, 23, 32, 41D, n2 RW@12, 21DE, �118�, -
�1�

8
+ �3776� + 6 �1�=

Show Less Show More Show Full Output Set Size Limit...

EWs = Union@Cases@vs, _EW, InfinityDD

A very large output was generated. Here is a sample of it:

9EW@0D, EW@111 111 111 111 nD, EWA11 n2E, EWA22 n2E,
EWA1111 n2E, �2844�, EWA2, n4 RW@14, 23, 32, 41D, n h@1D2 RW@DE,
EWA2, n4 RW@14, 23, 32, 41D, n2 RW@11DE, EWA2, n4 RW@14, 23, 32, 41D, n2 RW@22DE,
EWA2, n4 RW@14, 23, 32, 41D, n RW@11, 11DE, EWA2, n4 RW@14, 23, 32, 41D, n2 RW@12, 21DE=

Show Less Show More Show Full Output Set Size Limit...

EWRule = Dispatch@Thread@EWs ® Array@v, 8Length@EWsD<DDD

A very large output was generated. Here is a sample of it:

DispatchA9EW@0D ® v@1D, EW@111 111 111 111 nD ® v@2D,
EWA11 n2E ® v@3D, �2848�, EWA2, n4 RW@14, 23, 32, 41D, n2 RW@22DE ® v@2852D,
EWA2, n4 RW@14, 23, 32, 41D, n RW@11, 11DE ® v@2853D,
EWA2, n4 RW@14, 23, 32, 41D, n2 RW@12, 21DE ® v@2854D=, -DispatchTables -E

Show Less Show More Show Full Output Set Size Limit...

Total@Head �� vsD

120 Plus

mat = SparseArray@
Join �� Table@

t = List �� Hvs@@iDD �. EWRuleL;
Replace@ð, c_. * v@j_D ¦ H8i, j< ® cLD & �� t,

8i, Length@vsD<
D,

8Length@vsD, Length@EWsD<
D

SparseArray@<248 814>, 8120, 2854<D
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MatrixRank@matD

27

ds = Take@BasisAArrow@4D, 2D;
vs = Table@

Print@i, " ", ds@@iDDD;
U@4, ds@@iDDD,
8i, Length@dsD<

D;
Print@"Finding EWs..."D;
EWs = Union@Cases@vs, _EW, InfinityDD;
EWRule = Dispatch@Thread@EWs ® Array@v, 8Length@EWsD<DDD;
Print@"Computing mat..."D;
Print@8Length@vsD, Length@EWsD<D;
mat = SparseArray@

Join �� Table@
t = List �� Hvs@@iDD �. EWRuleL;
Replace@ð, c_. * v@j_D ¦ H8i, j< ® cLD & �� t,

8i, Length@vsD<
D,

8Length@vsD, Length@EWsD<
D;

Print@"Computing Rank..."D;
MatrixRank@matD

1 Diag@ar@5, 1D, ar@6, 4D, ar@7, 3D, ar@8, 2DD

2 Diag@ar@3, 2D, ar@6, 1D, ar@7, 5D, ar@8, 4DD

Finding EWs...

Computing mat...

82, 63 114<

Computing Rank...

2
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ds = Take@BasisAArrow@4D, AllD;
vs = Table@

Print@i, " ", ds@@iDDD;
U@4, ds@@iDDD,
8i, Length@dsD<

D;
Print@"Finding EWs..."D;
EWs = Union@Cases@vs, _EW, InfinityDD;
EWRule = Dispatch@Thread@EWs ® Array@v, 8Length@EWsD<DDD;
Print@"Computing mat..."D;
Print@8Length@vsD, Length@EWsD<D;
mat = SparseArray@

Join �� Table@
t = List �� Hvs@@iDD �. EWRuleL;
Replace@ð, c_. * v@j_D ¦ H8i, j< ® cLD & �� t,

8i, Length@vsD<
D,

8Length@vsD, Length@EWsD<
D;

Print@"Computing Rank..."D;
MatrixRank@matD

1 Diag@ar@5, 1D, ar@6, 4D, ar@7, 3D, ar@8, 2DD

2 Diag@ar@3, 2D, ar@6, 1D, ar@7, 5D, ar@8, 4DD

3 Diag@ar@4, 2D, ar@6, 1D, ar@7, 5D, ar@8, 3DD

4 Diag@ar@4, 7D, ar@5, 2D, ar@6, 1D, ar@8, 3DD

5 Diag@ar@5, 2D, ar@6, 1D, ar@7, 4D, ar@8, 3DD

6 Diag@ar@4, 3D, ar@6, 1D, ar@7, 5D, ar@8, 2DD

7 Diag@ar@4, 7D, ar@5, 3D, ar@6, 1D, ar@8, 2DD

8 Diag@ar@5, 3D, ar@6, 1D, ar@7, 4D, ar@8, 2DD

9 Diag@ar@4, 5D, ar@6, 1D, ar@7, 3D, ar@8, 2DD

10 Diag@ar@5, 4D, ar@6, 1D, ar@7, 3D, ar@8, 2DD

11 Diag@ar@1, 7D, ar@4, 2D, ar@6, 3D, ar@8, 5DD

12 Diag@ar@1, 7D, ar@3, 6D, ar@4, 8D, ar@5, 2DD

13 Diag@ar@1, 7D, ar@3, 6D, ar@5, 2D, ar@8, 4DD

14 Diag@ar@1, 7D, ar@5, 2D, ar@6, 3D, ar@8, 4DD

15 Diag@ar@1, 7D, ar@3, 8D, ar@5, 2D, ar@6, 4DD

16 Diag@ar@1, 7D, ar@5, 2D, ar@6, 4D, ar@8, 3DD

17 Diag@ar@1, 7D, ar@2, 6D, ar@5, 3D, ar@8, 4DD

18 Diag@ar@1, 7D, ar@4, 3D, ar@6, 2D, ar@8, 5DD

19 Diag@ar@1, 7D, ar@3, 5D, ar@4, 8D, ar@6, 2DD

20 Diag@ar@1, 7D, ar@3, 5D, ar@6, 2D, ar@8, 4DD

21 Diag@ar@1, 7D, ar@4, 8D, ar@5, 3D, ar@6, 2DD
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22 Diag@ar@1, 7D, ar@5, 3D, ar@6, 2D, ar@8, 4DD

23 Diag@ar@1, 7D, ar@3, 8D, ar@4, 5D, ar@6, 2DD

24 Diag@ar@1, 7D, ar@3, 8D, ar@5, 4D, ar@6, 2DD

25 Diag@ar@1, 7D, ar@4, 5D, ar@6, 2D, ar@8, 3DD

26 Diag@ar@1, 7D, ar@5, 4D, ar@6, 2D, ar@8, 3DD

27 Diag@ar@1, 7D, ar@2, 8D, ar@5, 3D, ar@6, 4DD

28 Diag@ar@1, 7D, ar@2, 8D, ar@5, 4D, ar@6, 3DD

29 Diag@ar@1, 7D, ar@3, 5D, ar@6, 4D, ar@8, 2DD

30 Diag@ar@1, 7D, ar@4, 6D, ar@5, 3D, ar@8, 2DD

31 Diag@ar@1, 7D, ar@5, 3D, ar@6, 4D, ar@8, 2DD

32 Diag@ar@1, 7D, ar@5, 4D, ar@6, 3D, ar@8, 2DD

33 Diag@ar@3, 2D, ar@4, 8D, ar@6, 5D, ar@7, 1DD

34 Diag@ar@3, 2D, ar@6, 5D, ar@7, 1D, ar@8, 4DD

35 Diag@ar@4, 2D, ar@5, 3D, ar@6, 8D, ar@7, 1DD

36 Diag@ar@4, 2D, ar@5, 3D, ar@7, 1D, ar@8, 6DD

37 Diag@ar@4, 2D, ar@5, 8D, ar@6, 3D, ar@7, 1DD

38 Diag@ar@4, 2D, ar@6, 3D, ar@7, 1D, ar@8, 5DD

39 Diag@ar@2, 5D, ar@4, 8D, ar@6, 3D, ar@7, 1DD

40 Diag@ar@2, 5D, ar@6, 3D, ar@7, 1D, ar@8, 4DD

41 Diag@ar@3, 4D, ar@5, 2D, ar@6, 8D, ar@7, 1DD

42 Diag@ar@3, 4D, ar@5, 2D, ar@7, 1D, ar@8, 6DD

43 Diag@ar@4, 3D, ar@5, 2D, ar@6, 8D, ar@7, 1DD

44 Diag@ar@4, 3D, ar@5, 2D, ar@7, 1D, ar@8, 6DD

45 Diag@ar@3, 6D, ar@4, 8D, ar@5, 2D, ar@7, 1DD

46 Diag@ar@3, 6D, ar@5, 2D, ar@7, 1D, ar@8, 4DD

47 Diag@ar@4, 8D, ar@5, 2D, ar@6, 3D, ar@7, 1DD

48 Diag@ar@5, 2D, ar@6, 3D, ar@7, 1D, ar@8, 4DD

49 Diag@ar@3, 8D, ar@4, 6D, ar@5, 2D, ar@7, 1DD

50 Diag@ar@3, 8D, ar@5, 2D, ar@6, 4D, ar@7, 1DD

51 Diag@ar@4, 6D, ar@5, 2D, ar@7, 1D, ar@8, 3DD

52 Diag@ar@5, 2D, ar@6, 4D, ar@7, 1D, ar@8, 3DD

53 Diag@ar@2, 6D, ar@4, 3D, ar@5, 8D, ar@7, 1DD

54 Diag@ar@2, 6D, ar@4, 3D, ar@7, 1D, ar@8, 5DD

55 Diag@ar@2, 6D, ar@3, 5D, ar@4, 8D, ar@7, 1DD

56 Diag@ar@2, 6D, ar@3, 5D, ar@7, 1D, ar@8, 4DD
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57 Diag@ar@2, 6D, ar@4, 8D, ar@5, 3D, ar@7, 1DD

58 Diag@ar@2, 6D, ar@5, 3D, ar@7, 1D, ar@8, 4DD

59 Diag@ar@2, 6D, ar@3, 8D, ar@5, 4D, ar@7, 1DD

60 Diag@ar@2, 6D, ar@4, 5D, ar@7, 1D, ar@8, 3DD

61 Diag@ar@2, 6D, ar@5, 4D, ar@7, 1D, ar@8, 3DD

62 Diag@ar@4, 3D, ar@5, 8D, ar@6, 2D, ar@7, 1DD

63 Diag@ar@4, 3D, ar@6, 2D, ar@7, 1D, ar@8, 5DD

64 Diag@ar@3, 5D, ar@4, 8D, ar@6, 2D, ar@7, 1DD

65 Diag@ar@3, 5D, ar@6, 2D, ar@7, 1D, ar@8, 4DD

66 Diag@ar@4, 8D, ar@5, 3D, ar@6, 2D, ar@7, 1DD

67 Diag@ar@5, 3D, ar@6, 2D, ar@7, 1D, ar@8, 4DD

68 Diag@ar@3, 8D, ar@4, 5D, ar@6, 2D, ar@7, 1DD

69 Diag@ar@3, 8D, ar@5, 4D, ar@6, 2D, ar@7, 1DD

70 Diag@ar@4, 5D, ar@6, 2D, ar@7, 1D, ar@8, 3DD

71 Diag@ar@5, 4D, ar@6, 2D, ar@7, 1D, ar@8, 3DD

72 Diag@ar@2, 8D, ar@3, 5D, ar@6, 4D, ar@7, 1DD

73 Diag@ar@2, 8D, ar@4, 6D, ar@5, 3D, ar@7, 1DD

74 Diag@ar@2, 8D, ar@5, 3D, ar@6, 4D, ar@7, 1DD

75 Diag@ar@2, 8D, ar@3, 6D, ar@4, 5D, ar@7, 1DD

76 Diag@ar@2, 8D, ar@3, 6D, ar@5, 4D, ar@7, 1DD

77 Diag@ar@2, 8D, ar@4, 5D, ar@6, 3D, ar@7, 1DD

78 Diag@ar@2, 8D, ar@5, 4D, ar@6, 3D, ar@7, 1DD

79 Diag@ar@3, 5D, ar@6, 4D, ar@7, 1D, ar@8, 2DD

80 Diag@ar@4, 6D, ar@5, 3D, ar@7, 1D, ar@8, 2DD

81 Diag@ar@5, 3D, ar@6, 4D, ar@7, 1D, ar@8, 2DD

82 Diag@ar@3, 6D, ar@4, 5D, ar@7, 1D, ar@8, 2DD

83 Diag@ar@3, 6D, ar@5, 4D, ar@7, 1D, ar@8, 2DD

84 Diag@ar@4, 5D, ar@6, 3D, ar@7, 1D, ar@8, 2DD

85 Diag@ar@5, 4D, ar@6, 3D, ar@7, 1D, ar@8, 2DD

86 Diag@ar@1, 8D, ar@5, 2D, ar@6, 4D, ar@7, 3DD

87 Diag@ar@1, 8D, ar@2, 6D, ar@4, 7D, ar@5, 3DD

88 Diag@ar@1, 8D, ar@2, 6D, ar@5, 3D, ar@7, 4DD

89 Diag@ar@1, 8D, ar@4, 3D, ar@5, 7D, ar@6, 2DD

90 Diag@ar@1, 8D, ar@4, 3D, ar@6, 2D, ar@7, 5DD

91 Diag@ar@1, 8D, ar@3, 5D, ar@4, 7D, ar@6, 2DD
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92 Diag@ar@1, 8D, ar@3, 5D, ar@6, 2D, ar@7, 4DD

93 Diag@ar@1, 8D, ar@4, 7D, ar@5, 3D, ar@6, 2DD

94 Diag@ar@1, 8D, ar@5, 3D, ar@6, 2D, ar@7, 4DD

95 Diag@ar@1, 8D, ar@3, 7D, ar@4, 5D, ar@6, 2DD

96 Diag@ar@1, 8D, ar@3, 7D, ar@5, 4D, ar@6, 2DD

97 Diag@ar@1, 8D, ar@4, 5D, ar@6, 2D, ar@7, 3DD

98 Diag@ar@1, 8D, ar@5, 4D, ar@6, 2D, ar@7, 3DD

99 Diag@ar@1, 8D, ar@2, 7D, ar@3, 5D, ar@6, 4DD

100 Diag@ar@1, 8D, ar@2, 7D, ar@4, 6D, ar@5, 3DD

101 Diag@ar@1, 8D, ar@2, 7D, ar@5, 3D, ar@6, 4DD

102 Diag@ar@1, 8D, ar@2, 7D, ar@3, 6D, ar@4, 5DD

103 Diag@ar@1, 8D, ar@2, 7D, ar@3, 6D, ar@5, 4DD

104 Diag@ar@1, 8D, ar@2, 7D, ar@4, 5D, ar@6, 3DD

105 Diag@ar@1, 8D, ar@2, 7D, ar@5, 4D, ar@6, 3DD

106 Diag@ar@1, 8D, ar@3, 5D, ar@6, 4D, ar@7, 2DD

107 Diag@ar@1, 8D, ar@4, 6D, ar@5, 3D, ar@7, 2DD

108 Diag@ar@1, 8D, ar@5, 3D, ar@6, 4D, ar@7, 2DD

109 Diag@ar@1, 8D, ar@3, 6D, ar@4, 5D, ar@7, 2DD

110 Diag@ar@1, 8D, ar@3, 6D, ar@5, 4D, ar@7, 2DD

111 Diag@ar@1, 8D, ar@4, 5D, ar@6, 3D, ar@7, 2DD

112 Diag@ar@1, 8D, ar@5, 4D, ar@6, 3D, ar@7, 2DD

113 Diag@ar@5, 2D, ar@6, 4D, ar@7, 3D, ar@8, 1DD

114 Diag@ar@2, 6D, ar@4, 7D, ar@5, 3D, ar@8, 1DD

115 Diag@ar@2, 6D, ar@5, 3D, ar@7, 4D, ar@8, 1DD

116 Diag@ar@4, 3D, ar@5, 7D, ar@6, 2D, ar@8, 1DD

117 Diag@ar@4, 3D, ar@6, 2D, ar@7, 5D, ar@8, 1DD

118 Diag@ar@3, 5D, ar@4, 7D, ar@6, 2D, ar@8, 1DD

119 Diag@ar@3, 5D, ar@6, 2D, ar@7, 4D, ar@8, 1DD

120 Diag@ar@4, 7D, ar@5, 3D, ar@6, 2D, ar@8, 1DD

121 Diag@ar@5, 3D, ar@6, 2D, ar@7, 4D, ar@8, 1DD

122 Diag@ar@3, 7D, ar@4, 5D, ar@6, 2D, ar@8, 1DD

123 Diag@ar@3, 7D, ar@5, 4D, ar@6, 2D, ar@8, 1DD

124 Diag@ar@4, 5D, ar@6, 2D, ar@7, 3D, ar@8, 1DD

125 Diag@ar@5, 4D, ar@6, 2D, ar@7, 3D, ar@8, 1DD

126 Diag@ar@2, 7D, ar@3, 5D, ar@6, 4D, ar@8, 1DD
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127 Diag@ar@2, 7D, ar@4, 6D, ar@5, 3D, ar@8, 1DD

128 Diag@ar@2, 7D, ar@5, 3D, ar@6, 4D, ar@8, 1DD

129 Diag@ar@2, 7D, ar@3, 6D, ar@4, 5D, ar@8, 1DD

130 Diag@ar@2, 7D, ar@3, 6D, ar@5, 4D, ar@8, 1DD

131 Diag@ar@2, 7D, ar@4, 5D, ar@6, 3D, ar@8, 1DD

132 Diag@ar@2, 7D, ar@5, 4D, ar@6, 3D, ar@8, 1DD

133 Diag@ar@3, 5D, ar@6, 4D, ar@7, 2D, ar@8, 1DD

134 Diag@ar@4, 6D, ar@5, 3D, ar@7, 2D, ar@8, 1DD

135 Diag@ar@5, 3D, ar@6, 4D, ar@7, 2D, ar@8, 1DD

136 Diag@ar@3, 6D, ar@4, 5D, ar@7, 2D, ar@8, 1DD

137 Diag@ar@3, 6D, ar@5, 4D, ar@7, 2D, ar@8, 1DD

138 Diag@ar@4, 5D, ar@6, 3D, ar@7, 2D, ar@8, 1DD

139 Diag@ar@5, 4D, ar@6, 3D, ar@7, 2D, ar@8, 1DD

Finding EWs...

Computing mat...

8139, 69 114<

Computing Rank...

122
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