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3

7

52

8 6
Sweep: 2

Conductance: 0.666
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Illustration on a (very) small example

A =



0 0 1 1 0 0 1 0
0 0 0 0 1 1 1 0
1 0 0 1 0 0 0 1
1 0 1 0 0 0 1 0
0 1 0 0 0 1 0 1
0 1 0 0 1 0 0 1
1 1 0 1 0 0 0 0
0 0 1 0 1 1 0 0


P =



1
2 0 1

6
1
6 0 0 1

6 0
0 1

2 0 0 1
6

1
6

1
6 0

1
6 0 1

2
1
6 0 0 0 1

6
1
6 0 1

6
1
2 0 0 1

6 0
0 1

6 0 0 1
2

1
6 0 1

6
0 1

6 0 0 1
6

1
2 0 1

6
1
6

1
6 0 1

6 0 0 1
2 0

0 0 1
6 0 1

6
1
6 0 1

2


1

2
3

4

5

6
7

8

1 − λ2 ≈ 0.13

f2 = (−0.425,+0.263,−0.263,−0.425,+0.425,+0.425,−0.263,+0.263)T

4 7

2 51 3

8 6

f2−0.425−0.263 0 +0.263+0.425

1

4

3

7

52

8 6
Sweep: 3

Conductance: 0.333
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Illustration on a (very) small example

A =



0 0 1 1 0 0 1 0
0 0 0 0 1 1 1 0
1 0 0 1 0 0 0 1
1 0 1 0 0 0 1 0
0 1 0 0 0 1 0 1
0 1 0 0 1 0 0 1
1 1 0 1 0 0 0 0
0 0 1 0 1 1 0 0


P =



1
2 0 1

6
1
6 0 0 1

6 0
0 1

2 0 0 1
6

1
6

1
6 0

1
6 0 1

2
1
6 0 0 0 1

6
1
6 0 1

6
1
2 0 0 1

6 0
0 1

6 0 0 1
2

1
6 0 1

6
0 1

6 0 0 1
6

1
2 0 1

6
1
6

1
6 0 1

6 0 0 1
2 0

0 0 1
6 0 1

6
1
6 0 1

2


1

2
3

4

5

6
7

8

1 − λ2 ≈ 0.13

f2 = (−0.425,+0.263,−0.263,−0.425,+0.425,+0.425,−0.263,+0.263)T

4 7

2 51 3

8 6

f2−0.425−0.263 0 +0.263+0.425

1

4

3

7

52

8 6
Sweep: 4

Conductance: 0.166
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Illustration on a (very) small example

A =



0 0 1 1 0 0 1 0
0 0 0 0 1 1 1 0
1 0 0 1 0 0 0 1
1 0 1 0 0 0 1 0
0 1 0 0 0 1 0 1
0 1 0 0 1 0 0 1
1 1 0 1 0 0 0 0
0 0 1 0 1 1 0 0


P =



1
2 0 1

6
1
6 0 0 1

6 0
0 1

2 0 0 1
6

1
6

1
6 0

1
6 0 1

2
1
6 0 0 0 1

6
1
6 0 1

6
1
2 0 0 1

6 0
0 1

6 0 0 1
2

1
6 0 1

6
0 1

6 0 0 1
6

1
2 0 1

6
1
6

1
6 0 1

6 0 0 1
2 0

0 0 1
6 0 1

6
1
6 0 1

2


1

2
3

4

5

6
7

8

1 − λ2 ≈ 0.13

f2 = (−0.425,+0.263,−0.263,−0.425,+0.425,+0.425,−0.263,+0.263)T

4 7

2 51 3

8 6

f2−0.425−0.263 0 +0.263+0.425

1

4

3

7

2 5

8 6
Sweep: 5

Conductance: 0.333
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Illustration on a (very) small example

A =



0 0 1 1 0 0 1 0
0 0 0 0 1 1 1 0
1 0 0 1 0 0 0 1
1 0 1 0 0 0 1 0
0 1 0 0 0 1 0 1
0 1 0 0 1 0 0 1
1 1 0 1 0 0 0 0
0 0 1 0 1 1 0 0


P =



1
2 0 1

6
1
6 0 0 1

6 0
0 1

2 0 0 1
6

1
6

1
6 0

1
6 0 1

2
1
6 0 0 0 1

6
1
6 0 1

6
1
2 0 0 1

6 0
0 1

6 0 0 1
2

1
6 0 1

6
0 1

6 0 0 1
6

1
2 0 1

6
1
6

1
6 0 1

6 0 0 1
2 0

0 0 1
6 0 1

6
1
6 0 1

2


1

2
3

4

5

6
7

8

1 − λ2 ≈ 0.13

f2 = (−0.425,+0.263,−0.263,−0.425,+0.425,+0.425,−0.263,+0.263)T

4 7

2 51 3

8 6

f2−0.425−0.263 0 +0.263+0.425

1

4

3

7

2

8

5

6
Sweep: 6

Conductance: 0.666
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Illustration on a (very) small example

A =



0 0 1 1 0 0 1 0
0 0 0 0 1 1 1 0
1 0 0 1 0 0 0 1
1 0 1 0 0 0 1 0
0 1 0 0 0 1 0 1
0 1 0 0 1 0 0 1
1 1 0 1 0 0 0 0
0 0 1 0 1 1 0 0


P =



1
2 0 1

6
1
6 0 0 1

6 0
0 1

2 0 0 1
6

1
6

1
6 0

1
6 0 1

2
1
6 0 0 0 1

6
1
6 0 1

6
1
2 0 0 1

6 0
0 1

6 0 0 1
2

1
6 0 1

6
0 1

6 0 0 1
6

1
2 0 1

6
1
6

1
6 0 1

6 0 0 1
2 0

0 0 1
6 0 1

6
1
6 0 1

2


1

2
3

4

5

6
7

8

1 − λ2 ≈ 0.13

f2 = (−0.425,+0.263,−0.263,−0.425,+0.425,+0.425,−0.263,+0.263)T

4 7

2 51 3

8 6

f2−0.425−0.263 0 +0.263+0.425

1

4

3

7

2

8

5

6
Sweep: 7

Conductance: 1
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Illustration on a (very) small example

A =



0 0 1 1 0 0 1 0
0 0 0 0 1 1 1 0
1 0 0 1 0 0 0 1
1 0 1 0 0 0 1 0
0 1 0 0 0 1 0 1
0 1 0 0 1 0 0 1
1 1 0 1 0 0 0 0
0 0 1 0 1 1 0 0


P =



1
2 0 1

6
1
6 0 0 1

6 0
0 1

2 0 0 1
6

1
6

1
6 0

1
6 0 1

2
1
6 0 0 0 1

6
1
6 0 1

6
1
2 0 0 1

6 0
0 1

6 0 0 1
2

1
6 0 1

6
0 1

6 0 0 1
6

1
2 0 1

6
1
6

1
6 0 1

6 0 0 1
2 0

0 0 1
6 0 1

6
1
6 0 1

2


1

2
3

4

5

6
7

8

1 − λ2 ≈ 0.13

f2 = (−0.425,+0.263,−0.263,−0.425,+0.425,+0.425,−0.263,+0.263)T

4 7

2 51 3

8 6

f2−0.425−0.263 0 +0.263+0.425

1

4

3

7

52

8 6
Sweep: 4

Conductance: 0.166
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A Larger Example
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A Larger Example: Second Eigenvector

Lecture 10: Spectral partitioning (example) 4



Lecture 10: Spectral partitioning (example) 5



Lecture 10: Spectral partitioning (example) 6



A Larger Example: Sweep Cut

Threshold: -0.10
Partition Sizes: 401 / 0
Cut Edges / Total Edges: 0 / 2601
Edge Expansion: nan
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A Larger Example: Sweep Cut

Threshold: -0.09
Partition Sizes: 391 / 10
Cut Edges / Total Edges: 118 / 2601
Edge Expansion: 0.738
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A Larger Example: Sweep Cut

Threshold: -0.08
Partition Sizes: 374 / 27
Cut Edges / Total Edges: 188 / 2601
Edge Expansion: 0.445
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A Larger Example: Sweep Cut

Threshold: -0.07
Partition Sizes: 357 / 44
Cut Edges / Total Edges: 208 / 2601
Edge Expansion: 0.306
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A Larger Example: Sweep Cut

Threshold: -0.06
Partition Sizes: 340 / 61
Cut Edges / Total Edges: 256 / 2601
Edge Expansion: 0.274
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A Larger Example: Sweep Cut

Threshold: -0.05
Partition Sizes: 323 / 78
Cut Edges / Total Edges: 271 / 2601
Edge Expansion: 0.230
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A Larger Example: Sweep Cut

Threshold: -0.04
Partition Sizes: 289 / 112
Cut Edges / Total Edges: 333 / 2601
Edge Expansion: 0.201
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A Larger Example: Sweep Cut

Threshold: -0.03
Partition Sizes: 259 / 142
Cut Edges / Total Edges: 245 / 2601
Edge Expansion: 0.120
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A Larger Example: Sweep Cut

Threshold: -0.02
Partition Sizes: 238 / 163
Cut Edges / Total Edges: 166 / 2601
Edge Expansion: 0.073
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A Larger Example: Sweep Cut

Threshold: -0.01
Partition Sizes: 215 / 186
Cut Edges / Total Edges: 90 / 2601
Edge Expansion: 0.037
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A Larger Example: Sweep Cut

Threshold: 0.00
Partition Sizes: 201 / 200
Cut Edges / Total Edges: 53 / 2601
Edge Expansion: 0.021
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A Larger Example: Sweep Cut

Threshold: 0.01
Partition Sizes: 191 / 210
Cut Edges / Total Edges: 73 / 2601
Edge Expansion: 0.028
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A Larger Example: Sweep Cut

Threshold: 0.02
Partition Sizes: 176 / 225
Cut Edges / Total Edges: 135 / 2601
Edge Expansion: 0.055
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A Larger Example: Sweep Cut

Threshold: 0.03
Partition Sizes: 162 / 239
Cut Edges / Total Edges: 197 / 2601
Edge Expansion: 0.085
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A Larger Example: Sweep Cut

Threshold: 0.04
Partition Sizes: 131 / 270
Cut Edges / Total Edges: 349 / 2601
Edge Expansion: 0.180
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A Larger Example: Sweep Cut

Threshold: 0.05
Partition Sizes: 85 / 316
Cut Edges / Total Edges: 412 / 2601
Edge Expansion: 0.317
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A Larger Example: Sweep Cut

Threshold: 0.06
Partition Sizes: 43 / 358
Cut Edges / Total Edges: 333 / 2601
Edge Expansion: 0.493
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A Larger Example: Sweep Cut

Threshold: 0.07
Partition Sizes: 4 / 397
Cut Edges / Total Edges: 56 / 2601
Edge Expansion: 0.875
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A Larger Example: Sweep Cut

Threshold: 0.08
Partition Sizes: 0 / 401
Cut Edges / Total Edges: 0 / 2601
Edge Expansion: nan
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A Larger Example: Sweep Cut

Threshold: 0.09
Partition Sizes: 0 / 401
Cut Edges / Total Edges: 0 / 2601
Edge Expansion: nan
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A Larger Example: Sweep Cut

Threshold: 0.10
Partition Sizes: 0 / 401
Cut Edges / Total Edges: 0 / 2601
Edge Expansion: nan
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