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Main contributions

online-
LOCAL LOCAL

LCLs in directed paths O(log∗ n) ⇔ O(1)
Θ(n) ⇔ Θ(n)

LCLs in rooted regular trees O(log∗ n) ⇔ O(1)
Θ(log n) ⇔ Θ(log n)

nΘ(1) ⇔ nΘ(1)
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LCL problems — Edge coloring
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LCL problems — Maximal matching

0 1
2

3

4

5

6

14
15

16

17
18

19

34

36

42

43

50

51

9/20
Henrik Lievonen 21.2.2022



LCL problems — Sinkless orientation
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2 -coloring requires Ω(

√
n) in online-LOCAL.

11/20
Henrik Lievonen 21.2.2022



Example — 21
2-coloring problem

1

2 2

2

1 1

A

B B

B

A A

X

1 1

A

X X

B

X X

X

1 2

X

2 1

A

B X

B

A X

X

1 A

X

A 1

A

X B

B

X A

X

1 B

X

B 1

Claim: 21
2 -coloring requires Ω(

√
n) in online-LOCAL.

11/20
Henrik Lievonen 21.2.2022



Example — 21
2-coloring problem

1

2 2

2

1 1

A

B B

B

A A

X

1 1

A

X X

B

X X

X

1 2

X

2 1

A

B X

B

A X

X

1 A

X

A 1

A

X B

B

X A

X

1 B

X

B 1

Claim: 21
2 -coloring requires Ω(

√
n) in online-LOCAL.

11/20
Henrik Lievonen 21.2.2022



Example — 21
2-coloring problem

1

2 2

2

1 1

A

B B

B

A A

X

1 1

A

X X

B

X X

X

1 2

X

2 1

A

B X

B

A X

X

1 A

X

A 1

A

X B

B

X A

X

1 B

X

B 1

Claim: 21
2 -coloring requires Ω(

√
n) in online-LOCAL.

11/20
Henrik Lievonen 21.2.2022



Example — 21
2-coloring problem

1

2 2

2

1 1

A

B B

B

A A

X

1 1

A

X X

B

X X

X

1 2

X

2 1

A

B X

B

A X

X

1 A

X

A 1

A

X B

B

X A

X

1 B

X

B 1

Claim: 21
2 -coloring requires Ω(

√
n) in online-LOCAL.

11/20
Henrik Lievonen 21.2.2022



Example — 21
2-coloring problem

1

2 2

2

1 1

A

B B

B

A A

X

1 1

A

X X

B

X X

X

1 2

X

2 1

A

B X

B

A X

X

1 A

X

A 1

A

X B

B

X A

X

1 B

X

B 1

Claim: 21
2 -coloring requires Ω(

√
n) in online-LOCAL.

11/20
Henrik Lievonen 21.2.2022



Example — 21
2-coloring problem

1

2 2

2

1 1

A

B B

B

A A

X

1 1

A

X X

B

X X

X

1 2

X

2 1

A

B X

B

A X

X

1 A

X

A 1

A

X B

B

X A

X

1 B

X

B 1

Claim: 21
2 -coloring requires Ω(

√
n) in online-LOCAL.

11/20
Henrik Lievonen 21.2.2022



Example — 21
2-coloring problem

1

2 2

2

1 1

A

B B

B

A A

X

1 1

A

X X

B

X X

X

1 2

X

2 1

A

B X

B

A X

X

1 A

X

A 1

A

X B

B

X A

X

1 B

X

B 1

Claim: 21
2 -coloring requires Ω(

√
n) in online-LOCAL.

11/20
Henrik Lievonen 21.2.2022



Example — 21
2-coloring problem

Claim:
21

2 -coloring
requires Ω(

√
n)

in online-LOCAL.

Assumption:
21

2 -coloring
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Open questions
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Question
What happens
with LCL problems
in unrooted trees?

Question
How does randomness
affect online-LOCAL?
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