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Key to Dot Value

Dot values are in general between 0 and 1; those close to 0 are better matches, while those close
to 1 are not good matches. Dot value 2 indicates the eigenvalue averages to the zero function. Dot
value 3 indicates the projection onto the closest eigenspace is zero.



1 M =2 Eigenfunction 0

M = 2 Eigenfunction 0 has eigenvalue -1.16573417586e-15

Projective Plane Glued Eigenfunction 0
with eigenvalue -1.44328993201e-15
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Compare to m = 1 eigenspace with eigenvalue 8.881784197e-16

Projective Plane Glued Eigenfunction 0
with eigenvalue 8.881784197e-16
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with eigenvalue 8.881784197e-16
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Eigenvalue Ratio: Ao/ = —1.3125
Dot Value: 1.1102230246251565¢-16



2 M =2 Eigenfunction 1

M = 2 Eigenfunction 1 has eigenvalue 0.30582229936

Projective Plane Glued Eigenfunction 1
with eigenvalue 0.30582229936
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Projective Plane Glued Eigenfunction 1
with eigenvalue 0.30582229936
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Compare to m = 1 eigenspace with eigenvalue 2.0
(Note: Eigenspace Dimension > 1)

Projective Plane Glued Eigenfunction 1
with eigenvalue 2.0
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Eigenvalue Ratio: A2/ = 0.15291114968

Dot Value: 0.0



3 M =2 Eigenfunction 2

M = 2 Eigenfunction 2 has eigenvalue 0.441021780966

Projective Plane Glued Eigenfunction 2
with eigenvalue 0.441021780966

Projective Plane Glued Eigenfunction 2
with eigenvalue 0.441021780966
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Compare to m = 1 eigenspace with eigenvalue 2.0
(Note: Eigenspace Dimension > 1)

Projective Plane Glued Eigenfunction 1
with eigenvalue 2.0

Projective Plane Glued Eigenfunction 1
with eigenvalue 2.0
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Eigenvalue Ratio: A2/A\; = 0.220510890483
Dot Value: 0.0



4 M = 2 Eigenfunction 3

M = 2 Eigenfunction 3 has eigenvalue 0.758799842469

Projective Plane Glued Eigenfunction 3
with eigenvalue 0.758799842469

Projective Plane Glued Eigenfunction 3
with eigenvalue 0.758799842469
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Compare to m = 1 eigenspace with eigenvalue 4.0

Projective Plane Glued Eigenfunction 3
with eigenvalue 4.0
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Eigenvalue Ratio: A2/\; = 0.189699960617
Dot Value: 2.220446049250313e-16




5 M = 2 Eigenfunction 4

M = 2 Eigenfunction 4 has eigenvalue 1.12507512074

Projective Plane Glued Eigenfunction 4
with eigenvalue 1.12507512074
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Compare to m = 1 eigenspace with eigenvalue 4.58578643763
(Note: Eigenspace Dimension > 1)

Projective Plane Glued Eigenfunction 4
with eigenvalue 4.58578643763
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with eigenvalue 4.58578643763
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Eigenvalue Ratio: A2/A\; = 0.245339624085
Dot Value: 0.0006505301638103367



6 M = 2 Eigenfunction 5

M = 2 Eigenfunction 5 has eigenvalue 1.12507512074

Projective Plane Glued Eigenfunction 5
with eigenvalue 1.12507512074
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with eigenvalue 1.12507512074
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Compare to m = 1 eigenspace with eigenvalue 4.58578643763
(Note: Eigenspace Dimension > 1)

Projective Plane Glued Eigenfunction 4
with eigenvalue 4.58578643763
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Eigenvalue Ratio: A2/A\; = 0.245339624085
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7 M = 2 Eigenfunction 6

M = 2 Eigenfunction 6 has eigenvalue 1.33249876329

Projective Plane Glued Eigenfunction 6
with eigenvalue 1.33249876329

Projective Plane Glued Eigenfunction 6
with eigenvalue 1.33249876329
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Compare to m = 1 eigenspace with eigenvalue 2.0
(Note: Eigenspace Dimension > 1)

Projective Plane Glued Eigenfunction 1
with eigenvalue 2.0
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with eigenvalue 2.0
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Eigenvalue Ratio: Ao/ = 0.666249381646
Dot Value: 0.0




8 M =2 Eigenfunction 7

M = 2 Eigenfunction 7 has eigenvalue 1.36520368549

Projective Plane Glued Eigenfunction 7
with eigenvalue 1.36520368549

Projective Plane Glued Eigenfunction 7
with eigenvalue 1.36520368549
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Compare to m = 1 eigenspace with eigenvalue 8.881784197e-16

Projective Plane Glued Eigenfunction 0
with eigenvalue 8.881784197e-16
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with eigenvalue 8.881784197e-16
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Eigenvalue Ratio: A2/\; = 1.53708270231e + 15
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9 M =2 Eigenfunction 8

M = 2 Eigenfunction 8 has eigenvalue 1.49838811955

Projective Plane Glued Eigenfunction 8
with eigenvalue 1.49838811955

Projective Plane Glued Eigenfunction 8
with eigenvalue 1.49838811955
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Compare to m = 1 eigenspace with eigenvalue 4.0

Projective Plane Glued Eigenfunction 3
with eigenvalue 4.0
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Eigenvalue Ratio: Ao/A\ = 0.374597029888
Dot Value: 0.0
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10 M =2 Eigenfunction 9

M = 2 Eigenfunction 9 has eigenvalue 1.56922273818

Projective Plane Glued Eigenfunction 9
with eigenvalue 1.56922273818

Projective Plane Glued Eigenfunction 9
with eigenvalue 1.56922273818
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Compare to m = 1 eigenspace with eigenvalue 2.0
(Note: Eigenspace Dimension > 1)

Projective Plane Glued Eigenfunction 1
with eigenvalue 2.0

Projective Plane Glued Eigenfunction 1
with eigenvalue 2.0

0.8

0.6

0.4

0.2

1.0 0.0

0'%.0 0.2 0.4 0.6 0.8 1.0

Eigenvalue Ratio: A2/ = 0.78461136909
Dot Value: 2.220446049250313e-16
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11 M = 2 Eigenfunction 10

M = 2 Eigenfunction 10 has eigenvalue 1.87462446692

Projective Plane Glued Eigenfunction 10
with eigenvalue 1.87462446692

Projective Plane Glued Eigenfunction 10
with eigenvalue 1.87462446692
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Compare to m = 1 eigenspace with eigenvalue 4.0

Projective Plane Glued Eigenfunction 3
with eigenvalue 4.0

Projective Plane Glued Eigenfunction 3
with eigenvalue 4.0
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12 M = 2 Eigenfunction 11

M = 2 Eigenfunction 11 has eigenvalue 2.0

Projective Plane Glued Eigenfunction 11
with eigenvalue 2.0

Projective Plane Glued Eigenfunction 11
with eigenvalue 2.0
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Compare to m = 1 eigenspace with eigenvalue 8.881784197e-16

Projective Plane Glued Eigenfunction 0
with eigenvalue 8.881784197e-16

Projective Plane Glued Eigenfunction 0
with eigenvalue 8.881784197e-16
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Eigenvalue Ratio: A2/\; = 2.25179981369¢ + 15
Dot Value: 2
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13 M = 2 Eigenfunction 12

M = 2 Eigenfunction 12 has eigenvalue 2.0

Projective Plane Glued Eigenfunction 12
with eigenvalue 2.0

Projective Plane Glued Eigenfunction 12
with eigenvalue 2.0
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Compare to m = 1 eigenspace with eigenvalue 8.881784197e-16

Projective Plane Glued Eigenfunction 0
with eigenvalue 8.881784197e-16
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with eigenvalue 8.881784197e-16
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14 M = 2 Eigenfunction 13

M = 2 Eigenfunction 13 has eigenvalue 2.03712994973

Projective Plane Glued Eigenfunction 13
with eigenvalue 2.03712994973

Projective Plane Glued Eigenfunction 13
with eigenvalue 2.03712994973
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Compare to m = 1 eigenspace with eigenvalue 7.41421356237
(Note: Eigenspace Dimension > 1)

Projective Plane Glued Eigenfunction 6
with eigenvalue 7.41421356237

Projective Plane Glued Eigenfunction 6
with eigenvalue 7.41421356237

0.8

0.6

0.4

0.2

1.0 0.0

0'%.0 0.2 0.4 0.6 0.8 1.0

Eigenvalue Ratio: Aa2/A\; = 0.274760085152
Dot Value: 0.0017108198585334966
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15 M = 2 Eigenfunction 14

M = 2 Eigenfunction 14 has eigenvalue 2.03712994973

Projective Plane Glued Eigenfunction 14
with eigenvalue 2.03712994973

Projective Plane Glued Eigenfunction 14
with eigenvalue 2.03712994973
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Compare to m = 1 eigenspace with eigenvalue 7.41421356237
(Note: Eigenspace Dimension > 1)

Projective Plane Glued Eigenfunction 6
with eigenvalue 7.41421356237

Projective Plane Glued Eigenfunction 6
with eigenvalue 7.41421356237
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16 M = 2 Eigenfunction 15

M = 2 Eigenfunction 15 has eigenvalue 2.11099415948

Projective Plane Glued Eigenfunction 15
with eigenvalue 2.11099415948

Projective Plane Glued Eigenfunction 15
with eigenvalue 2.11099415948
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Compare to m = 1 eigenspace with eigenvalue 8.881784197e-16

Projective Plane Glued Eigenfunction 0
with eigenvalue 8.881784197e-16
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with eigenvalue 8.881784197e-16
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Dot Value: 2
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17 M = 2 Eigenfunction 16

M = 2 Eigenfunction 16 has eigenvalue 2.32933565713

Projective Plane Glued Eigenfunction 16
with eigenvalue 2.32933565713

Projective Plane Glued Eigenfunction 16
with eigenvalue 2.32933565713
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Compare to m = 1 eigenspace with eigenvalue 2.0
(Note: Eigenspace Dimension > 1)

Projective Plane Glued Eigenfunction 1
with eigenvalue 2.0
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18 M = 2 Eigenfunction 17

M = 2 Eigenfunction 17 has eigenvalue 2.7658358841

Projective Plane Glued Eigenfunction 17
with eigenvalue 2.7658358841

Projective Plane Glued Eigenfunction 17
with eigenvalue 2.7658358841
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Compare to m = 1 eigenspace with eigenvalue 8.881784197e-16

Projective Plane Glued Eigenfunction 0
with eigenvalue 8.881784197e-16
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with eigenvalue 8.881784197e-16
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Eigenvalue Ratio: A2/\; = 3.11405436425¢ + 15
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19 M = 2 Eigenfunction 18

M = 2 Eigenfunction 18 has eigenvalue 2.78765403799

Projective Plane Glued Eigenfunction 18
with eigenvalue 2.78765403799
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with eigenvalue 2.78765403799
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Compare to m = 1 eigenspace with eigenvalue 4.0

Projective Plane Glued Eigenfunction 3
with eigenvalue 4.0
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20 M = 2 Eigenfunction 19

M = 2 Eigenfunction 19 has eigenvalue 2.91478928981

Projective Plane Glued Eigenfunction 19
with eigenvalue 2.91478928981

Projective Plane Glued Eigenfunction 19
with eigenvalue 2.91478928981
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Compare to m = 1 eigenspace with eigenvalue 2.0
(Note: Eigenspace Dimension > 1)

Projective Plane Glued Eigenfunction 1
with eigenvalue 2.0
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21 M = 2 Eigenfunction 20

M = 2 Eigenfunction 20 has eigenvalue 2.98983225608

Projective Plane Glued Eigenfunction 20
with eigenvalue 2.98983225608

Projective Plane Glued Eigenfunction 20
with eigenvalue 2.98983225608
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Compare to m = 1 eigenspace with eigenvalue 7.41421356237
(Note: Eigenspace Dimension > 1)

Projective Plane Glued Eigenfunction 6
with eigenvalue 7.41421356237
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22 M =2 Eigenfunction 21

M = 2 Eigenfunction 21 has eigenvalue 2.98983225608

Projective Plane Glued Eigenfunction 21
with eigenvalue 2.98983225608
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with eigenvalue 2.98983225608
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Compare to m = 1 eigenspace with eigenvalue 7.41421356237
(Note: Eigenspace Dimension > 1)

Projective Plane Glued Eigenfunction 6
with eigenvalue 7.41421356237
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23 M =2 Eigenfunction 22

M = 2 Eigenfunction 22 has eigenvalue 3.16946673704

Projective Plane Glued Eigenfunction 22
with eigenvalue 3.16946673704
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Compare to m = 1 eigenspace with eigenvalue 7.41421356237
(Note: Eigenspace Dimension > 1)

Projective Plane Glued Eigenfunction 6
with eigenvalue 7.41421356237
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24 M = 2 Eigenfunction 23

M = 2 Eigenfunction 23 has eigenvalue 3.16946673704

Projective Plane Glued Eigenfunction 23
with eigenvalue 3.16946673704

Projective Plane Glued Eigenfunction 23
with eigenvalue 3.16946673704
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Compare to m = 1 eigenspace with eigenvalue 7.41421356237
(Note: Eigenspace Dimension > 1)

Projective Plane Glued Eigenfunction 6
with eigenvalue 7.41421356237
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with eigenvalue 7.41421356237
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25 M = 2 Eigenfunction 24

M = 2 Eigenfunction 24 has eigenvalue 3.23477240994

Projective Plane Glued Eigenfunction 24
with eigenvalue 3.23477240994
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Compare to m = 1 eigenspace with eigenvalue 2.0
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with eigenvalue 2.0
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26 M = 2 Eigenfunction 25

M = 2 Eigenfunction 25 has eigenvalue 3.45878340901

Projective Plane Glued Eigenfunction 25
with eigenvalue 3.45878340901
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Compare to m = 1 eigenspace with eigenvalue 8.881784197e-16
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27 M = 2 Eigenfunction 26

M = 2 Eigenfunction 26 has eigenvalue 3.51128162693

Projective Plane Glued Eigenfunction 26
with eigenvalue 3.51128162693
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Compare to m = 1 eigenspace with eigenvalue 7.41421356237
(Note: Eigenspace Dimension > 1)
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28 M = 2 Eigenfunction 27

M = 2 Eigenfunction 27 has eigenvalue 3.51128162693

Projective Plane Glued Eigenfunction 27
with eigenvalue 3.51128162693
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Compare to m = 1 eigenspace with eigenvalue 7.41421356237
(Note: Eigenspace Dimension > 1)
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29 M = 2 Eigenfunction 28

M = 2 Eigenfunction 28 has eigenvalue 3.65098985108

Projective Plane Glued Eigenfunction 28
with eigenvalue 3.65098985108
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Compare to m = 1 eigenspace with eigenvalue 4.0
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30 M =2 Eigenfunction 29

M = 2 Eigenfunction 29 has eigenvalue 3.76733918152

Projective Plane Glued Eigenfunction 29
with eigenvalue 3.76733918152
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Compare to m = 1 eigenspace with eigenvalue 4.58578643763
(Note: Eigenspace Dimension > 1)
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31 M =2 Eigenfunction 30

M = 2 Eigenfunction 30 has eigenvalue 3.76733918152

Projective Plane Glued Eigenfunction 30
with eigenvalue 3.76733918152
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Compare to m = 1 eigenspace with eigenvalue 4.58578643763
(Note: Eigenspace Dimension > 1)
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with eigenvalue 4.58578643763
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32 M =2 Eigenfunction 31

M = 2 Eigenfunction 31 has eigenvalue 3.96932301514

Projective Plane Glued Eigenfunction 31
with eigenvalue 3.96932301514
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with eigenvalue 3.96932301514

0.8

P v

"‘ " 01
~* : < - 0.0 o
~ T~ .

L

0.2

0'%.0 0.2 0.4 0.6 0.8 1.0

Compare to m = 1 eigenspace with eigenvalue 4.58578643763
(Note: Eigenspace Dimension > 1)

Projective Plane Glued Eigenfunction 4
with eigenvalue 4.58578643763

Projective Plane Glued Eigenfunction 4
with eigenvalue 4.58578643763

0.8

0.6

0.4

0.2

1.0 0.0
0'%.0 0.2 0.4 0.6 0.8 1.0

Eigenvalue Ratio: A2/A\; = 0.865570839185
Dot Value: 0.11467013435710471

33



33 M =2 Eigenfunction 32

M = 2 Eigenfunction 32 has eigenvalue 3.96932301514

Projective Plane Glued Eigenfunction 32
with eigenvalue 3.96932301514
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34 M =2 Eigenfunction 33

M = 2 Eigenfunction 33 has eigenvalue 4.0
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with eigenvalue 4.0
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35 M =2 Eigenfunction 34

M = 2 Eigenfunction 34 has eigenvalue 4.12889454727

Projective Plane Glued Eigenfunction 34
with eigenvalue 4.12889454727
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36 M =2 Eigenfunction 35

M = 2 Eigenfunction 35 has eigenvalue 4.45257105461

Projective Plane Glued Eigenfunction 35
with eigenvalue 4.45257105461
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37 M =2 Eigenfunction 36

M = 2 Eigenfunction 36 has eigenvalue 4.50409205743

Projective Plane Glued Eigenfunction 36
with eigenvalue 4.50409205743
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38 M =2 Eigenfunction 37

M = 2 Eigenfunction 37 has eigenvalue 4.58578643763

Projective Plane Glued Eigenfunction 37
with eigenvalue 4.58578643763
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with eigenvalue 8.881784197e-16
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39 M =2 Eigenfunction 38

M = 2 Eigenfunction 38 has eigenvalue 4.58578643763

Projective Plane Glued Eigenfunction 38
with eigenvalue 4.58578643763
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40 M = 2 Eigenfunction 39

M = 2 Eigenfunction 39 has eigenvalue 4.69919119578

Projective Plane Glued Eigenfunction 39
with eigenvalue 4.69919119578
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with eigenvalue 4.69919119578
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41 M = 2 Eigenfunction 40

M = 2 Eigenfunction 40 has eigenvalue 4.8423550361

Projective Plane Glued Eigenfunction 40
with eigenvalue 4.8423550361
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42 M = 2 Eigenfunction 41

M = 2 Eigenfunction 41 has eigenvalue 4.8423550361

Projective Plane Glued Eigenfunction 41
with eigenvalue 4.8423550361
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with eigenvalue 4.58578643763
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43 M = 2 Eigenfunction 42

M = 2 Eigenfunction 42 has eigenvalue 4.86501349539

Projective Plane Glued Eigenfunction 42
with eigenvalue 4.86501349539
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with eigenvalue 4.86501349539
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with eigenvalue 8.881784197e-16
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44 M = 2 Eigenfunction 43

M = 2 Eigenfunction 43 has eigenvalue 5.02616265324

Projective Plane Glued Eigenfunction 43
with eigenvalue 5.02616265324
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45 M = 2 Eigenfunction 44

M = 2 Eigenfunction 44 has eigenvalue 5.0362750126

Projective Plane Glued Eigenfunction 44
with eigenvalue 5.0362750126
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46 M = 2 Eigenfunction 45

M = 2 Eigenfunction 45 has eigenvalue 5.24180676624

Projective Plane Glued Eigenfunction 45
with eigenvalue 5.24180676624
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47 M = 2 Eigenfunction 46

M = 2 Eigenfunction 46 has eigenvalue 5.24180676624

Projective Plane Glued Eigenfunction 46
with eigenvalue 5.24180676624
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48 M = 2 Eigenfunction 47

M = 2 Eigenfunction 47 has eigenvalue 5.28160345322
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with eigenvalue 5.28160345322
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49 M = 2 Eigenfunction 48

M = 2 Eigenfunction 48 has eigenvalue 5.73371692438

Projective Plane Glued Eigenfunction 48
with eigenvalue 5.73371692438
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50 M = 2 Eigenfunction 49

M = 2 Eigenfunction 49 has eigenvalue 5.73371692438

Projective Plane Glued Eigenfunction 49
with eigenvalue 5.73371692438
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51 M = 2 Eigenfunction 50

M = 2 Eigenfunction 50 has eigenvalue 5.94691370594

Projective Plane Glued Eigenfunction 50
with eigenvalue 5.94691370594
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52 M = 2 Eigenfunction 51

M = 2 Eigenfunction 51 has eigenvalue 6.09573933235

Projective Plane Glued Eigenfunction 51
with eigenvalue 6.09573933235
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53 M = 2 Eigenfunction 52

M = 2 Eigenfunction 52 has eigenvalue 6.09573933235

Projective Plane Glued Eigenfunction 52
with eigenvalue 6.09573933235
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54

M = 2 Eigenfunction 53

M = 2 Eigenfunction 53 has eigenvalue 6.43416936654

Projective Plane Glued Eigenfunction 53
with eigenvalue 6.43416936654
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55 M = 2 Eigenfunction 54

M = 2 Eigenfunction 54 has eigenvalue 6.44874903299

Projective Plane Glued Eigenfunction 54
with eigenvalue 6.44874903299
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56 M = 2 Eigenfunction 55

M = 2 Eigenfunction 55 has eigenvalue 6.77762803023

Projective Plane Glued Eigenfunction 55
with eigenvalue 6.77762803023
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57 M = 2 Eigenfunction 56

M = 2 Eigenfunction 56 has eigenvalue 7.01403386719
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with eigenvalue 7.01403386719
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58 M = 2 Eigenfunction 57

M = 2 Eigenfunction 57 has eigenvalue 7.01403386719
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with eigenvalue 7.01403386719
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59 M = 2 Eigenfunction 58

M = 2 Eigenfunction 58 has eigenvalue 7.24963276888
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60 M = 2 Eigenfunction 59

M = 2 Eigenfunction 59 has eigenvalue 7.24963276888

Projective Plane Glued Eigenfunction 59
with eigenvalue 7.24963276888
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61 M =2 Eigenfunction 60

M = 2 Eigenfunction 60 has eigenvalue 7.25326741767
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62 M =2 Eigenfunction 61

M = 2 Eigenfunction 61 has eigenvalue 7.25326741767
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with eigenvalue 7.25326741767
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63 M =2 Eigenfunction 62

M = 2 Eigenfunction 62 has eigenvalue 7.41421356237
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64 M = 2 Eigenfunction 63

M = 2 Eigenfunction 63 has eigenvalue 7.41421356237

Projective Plane Glued Eigenfunction 63
with eigenvalue 7.41421356237
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