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• Let G be planar graph + 1 edge
⇒ min-1-planar
⇒ Not necessary 1-planar [Cabello & Mohar ’13]
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Relationships to k-planar graphs

Theorem: 1-planar graphs ( min-1-planar graphs

Proof:
• ”⊆“ by definition
• Let G be planar graph + 1 edge
⇒ min-1-planar
⇒ Not necessary 1-planar [Cabello & Mohar ’13]

Theorem: 2-planar graphs ( min-2-planar graphs

Proof:
• ”⊆“ by definition
•

”
Filled“ truncated icosahedral graph

• Holds also for optimal 2-planar / min-2-planar graphs
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Open problems

• Better bounds for edge densities

– Seems hard for k = 3

– Different to k-planar for greater k?

k-planar min-k-planar

1

k

2

3

4(n − 2) 4(n − 2)

5(n − 2) 5(n − 2)

5.5(n − 2) 6(n − 2)

upper bounds:

(3.81
√
k + 3)n

3.81
√
k · n

4 6(n − 2)

≥ 5

v1

v2

v3 v5

v4v6

v7

v8 ...

...

v1 v2

v3 v4

v5 v6

v7 v8v8

v1
v2

v3

v4

v5

v6v7

v8

4-planar:

6n − O(1) edges



Open problems

• Better bounds for edge densities

– Seems hard for k = 3

– Different to k-planar for greater k?

k-planar min-k-planar

1

k

2

3

4(n − 2) 4(n − 2)

5(n − 2) 5(n − 2)

5.5(n − 2) 6(n − 2)

upper bounds:

(3.81
√
k + 3)n

3.81
√
k · n

4 6(n − 2)

≥ 5

v1

v2

v3 v5

v4v6

v7

v8 ...

...

v1 v2

v3 v4

v5 v6

v7 v8v8

v1
v2

v3

v4

v5

v6v7

v8

min-5-planar:

6n + 0.75n − O(1) = 6.75n − O(1) edges



Open problems

• Better bounds for edge densities

– Seems hard for k = 3

– Different to k-planar for greater k?
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upper bounds:

(3.81
√
k + 3)n

3.81
√
k · n

4 6(n − 2)

≥ 5
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Open problems

• Better bounds for edge densities

– Seems hard for k = 3

– Different to k-planar for greater k?

• Relationships to other graph classes

• Recognition, ...

Thank You!


