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The Fundamental Problem of Gathering
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Impossibility Result

With 2 robots in SSYNC [SS552020]
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Impossibility result

[SS52020]

Let A be an algorithm that solves the SUIR problem with lights
(infinite memory and communication capabilities)

Lemma: in an execution, if only one robot r is activated, then there is a round when r is
dictated to move to the other robot.

Proof: Indeed, if the other robot is crashed, we know that in finite
number of rounds r moves to the other robot.
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Impossibility result

[SS52020]

Theorem: SUIR is not Solvable in SSYNC (even with lights and common coordinate system)

Let A be an algorithm that solves the SUIR problem with lights (infinite memory
and communication capabilities)

Let ¥ and r’ be the two robots.

_,_
Consider the following scheduler: Ju /A
O

> If r is dictated to move to p # r’, then activate only r
> Otherwise, If ' is dictated to move to p # r, then activate only 7’ \ |
>

> Otherwise, activate both robots. ! /
\¥a

The scheduler is fair otherwise there exists an execution where only r (or

r') is activated, without moving to the other robot, contradicting the
previous Lemma.

After each round the robots are not gathered.
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[SS52020]

But if r moves to the middle "alone", r's view has changed!!

And if robots swap their positions, their views have changed!!

So the key is to use the distance between the robots and the orientation of the axe,
because those are fixed.
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e Solving strong (crash-tolerant) gathering in FSYNC without any additional
assumption on the robots nor on the initial configuration

e New level-slicing technic that can be of independent interest

e \What assumption can render the problem solvable in SSYNC?

Thank you!
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