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What is the minimum length of an exploration?
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P
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The problem with high degree vertices

Is O(n?) the best we can do for always-connected temporal graphs?

Lemma

t=3 There exists G always-connected admitting
no exploration in less than n® /4 steps.

Under what condition can we break the ©(n?) upper bound?

High degree vertices Underlying graph is dense.
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And more results: cactus, a 2 x n grid, path, etc. 4/12
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What if every snapshot has bounded degree?

Theorem (Erlebach, Spooner 18)

If all snapshots have bounded degree to all then there is an exploration of length
O(n?log d/ log n).

Theorem (Erleback, Kammer, Luo, Sajenko, Spooner 19)

If all snapshots have bounded degree, then there is an exploration of length O(n"/*).

Theorem (AGMZ 22) Theorem (EHK15)

There exists G where every snapshot is a For any d < n, there exists G where every
path, and the shortest exploration has length snapshot has maximum degree d, and the
©(nlog n). shortest exploration has length ©(dn).
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Overall approach

Theorem (B., Groenland, Michel, Rambaud 25+)
For any G such that all snapshots have degree at most d, then there is an exploration of

length O(n*/?\/dTog n).

Visit /|unvisited vertices|

Could go anywhere

7/12



Lemma [B., Groenland,Michel,Rambaud 25-]
For any set of vertices S C V(G), there exists a walk between two distinct vertices u,v € S
of length at most 2An/|S|.
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length of a walk
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Lemma [B., Groenland,Michel,Rambaud 25-]

(1) If wf = wf — done!
(2) If wf, = wf =wf, — impossible

(3) If wf =w? =wf =... — at most d

For any set of vertices S C V(G), there exists a walk between two distinct vertices u,v € S

of length at most 2An/|S|.
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Lemma [B., Groenland,Michel,Rambaud 25-+]
For any set of vertices S C V(G), there exists a walk between two distinct vertices u,v € S
of length at most 2An/|S].

Theorem (B., Groenland, Michel, Rambaud 25+)
If all snapshots have degree at most A, then there is an exploration of length

O(n®?\/Alogn).

Theorem (B., Groenland, Michel, Rambaud 25+)
If the average degree of the underlying temporal graph is at most A, then there is an
exploration of length O(n/2\/ATog n).
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Question

What is the length of an exploration if all snapshots are expanders?

Thank you!
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2 moves per time step

Question

Is the longuest exploration still ©(n?) we allow 2 moves per time step?

Theorem [B., Groenland,Michel,Rambaud 25-+][Erleback, Kammer, Luo, Sajenko, Spooner 19]
Our result applies and there exists an exploration of length O(n®/2\/log n).
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