Online algorithm for the Canadian Traveler
Problem on outerplanar graphs

Aurélie Lagoutte
G-SCOP, Grenoble INP / Université Grenoble Alpes

Joint work with
Beaudou, Bergé, Chernyshev, Dailly, Gerard, Limouzy, Pastor

Séminaire ACRO - June, 17 2024, Marseille

1/13



Problem def.
@00

k-Canadian Traveler Problem

2/13



Problem def.
@00

k-Canadian Traveler Problem

2/13



Problem def.
@00

k-Canadian Traveler Problem

2/13



Problem def.
@00

k-Canadian Traveler Problem

2/13



Problem def.
@00

k-Canadian Traveler Problem

2/13



Problem def.
@00

k-Canadian Traveler Problem

2/13



Problem def.
@00

k-Canadian Traveler Problem

2/13



Problem def.
@00

k-Canadian Traveler Problem

S
d=g8 !
OPT=7 5 8

— competitive ratio 8/7

2/13



Problem def.
(o] le}

What can we hope in the general case 7

k+1

3/13



Problem def.
(o] le}

What can we hope in the general case 7

3/13



Problem def.
(o] le}

What can we hope in the general case 7

k+1

3/13



Problem def.
(o] le}

What can we hope in the general case 7

k+1

3/13



Problem def.
(o] le}

What can we hope in the general case 7

k+1

3/13



Problem def.
(o] le}

What can we hope in the general case 7

k+1

3/13



Problem def.
(o] le}

What can we hope in the general case 7

s . 2k4lde _
= competitive ratio =55 =2k + 1+ o(1)

Lower bound 2k + 1 even for planar graphs of treewidth 2. J
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® REPOSITION strategy :
blocked edge revealed
— go back to s and compute a new shortest st-path.

® COMPARISON strategy : trade-off between REPOSITION and
taking a shortest path to t from current position.

PSPACE-complete :

given a number r, an instance (G, w, s, t), decide if there is a
strategy of competitive ratio < r.
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Unit-weighted : w(e) =1 Ve € E.
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D -
update: D < 2D SC<.f ot
e

— Strategy with ratio 9.
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Theorem [BBCDGLLP24+]
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Here constant = indep. of G and k.

Sketch of proof Build H; on which we cannot achieve C; = % 4.

Hy, cannot achieve Cy = % +0
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Cannot achieve ratio C; + 1 when «, 7 small and N big.
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constant on arbitrary weights ?

® Best ratio for outerplanar graphs, depending on k 7 Known :
3
2k 41 but also 23k + O(1)
® Constant competitive ratio when bounded-size edge
(s, t)-cuts ? Known : 2k 4+ O(1)

Thank you for your attention !
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