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Temporal graphs allow us to look at networks that are time sensitive.
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Temporal graphs allow us to look at networks that are time sensitive.

Minimising spread in networks has been researched a lot in relation to
epidemiology.
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Temporal graphs allow us to look at networks that are time sensitive.

Minimising spread in networks has been researched a lot in relation to
epidemiology.

Maximising spread through a network has uses in spreading information or
resources.
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Temporal Graphs

A temporal graph is an underlying graph
G(V, E) with the function 7 : E — t(E)
that maps edges to timesteps

during which they are said to be active.
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Temporal Graphs

A temporal graph is an underlying graph
G(V, E) with the function 7 : E — t(E)
that maps edges to timesteps

during which they are said to be active.

A strict temporal

path is a path of edges ey, ..., ex

such that each e; is assigned a time

by T where t(ej_1) < t(e;) for 1 <i < k.
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Reachability

A vertex v is temporally reachable
from another vertex u in G if there
exists a strict temporal path from v to v.

Unlver51ty
Glasgow

Laura Larios-Jones (PiFORUM 22)

Maximising temporal reachability in trees 2 September 2022



Reachability

A vertex v is temporally reachable
from another vertex u in G if there
exists a strict temporal path from v to v.
We use the convention that every

vertex is temporally reachable from itself.
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Reachability

A vertex v is temporally reachable
from another vertex u in G if there
exists a strict temporal path from v to v.
We use the convention that every

vertex is temporally reachable from itself.

The temporal reachability set
of a vertex is the set of all vertices which
are temporally reachable from said vertex.
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Reachability

A vertex v is temporally reachable
from another vertex u in G if there
exists a strict temporal path from v to v.
We use the convention that every

vertex is temporally reachable from itself.

The temporal reachability set

of a vertex is the set of all vertices which
are temporally reachable from said vertex.
The temporal reachability set of a vertex must include itself and its
neighbouring vertices.
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Reachability

A vertex v is temporally reachable
from another vertex u in G if there
exists a strict temporal path from v to v.
We use the convention that every

vertex is temporally reachable from itself.

The temporal reachability set

of a vertex is the set of all vertices which
are temporally reachable from said vertex.
The temporal reachability set of a vertex must include itself and its
neighbouring vertices.

The minimum temporal reachability of a graph G is the minimum
cardinality of the temporal reachability sets of the vertices in G.
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An Application

Suppose we have

a group of people where our underlying
graph has an edge between two vertices
if the corresponding people are friends.
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An Application

Suppose we have

a group of people where our underlying
graph has an edge between two vertices
if the corresponding people are friends.

Say we want to maximise information

spread through our group and we know

that any two friends will call exactly once,

each person starts with some news and

they will both share everything they know on a call.
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An Application

Suppose we have

a group of people where our underlying
graph has an edge between two vertices
if the corresponding people are friends.

Say we want to maximise information

spread through our group and we know

that any two friends will call exactly once,

each person starts with some news and

they will both share everything they know on a call.

Then our aim is to order the calls such that every piece of information is
known by at least k people.
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An Application

Suppose we have

a group of people where our underlying 4 5
graph has an edge between two vertices
3 2 1
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@ Can we assign timesteps to edges such that each vertex reaches at
least k vertices?
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@ Can we assign timesteps to edges such that each vertex reaches at
least k vertices?

@ If so, which properties does the underlying graph need to have?
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@ Can we assign timesteps to edges such that each vertex reaches at
least k vertices?

@ If so, which properties does the underlying graph need to have?

@ Can we assign timesteps to edges such that the temporal reachability
of every vertex falls within a given interval?
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@ Can we assign timesteps to edges such that each vertex reaches at
least k vertices?

@ If so, which properties does the underlying graph need to have?

@ Can we assign timesteps to edges such that the temporal reachability
of every vertex falls within a given interval?

@ Suppose we are performing an operation on our graph and we know
some of the timesteps in the graph are wrong, how close can we get
to an optimal solution?
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Thanks for listening! Any questions?
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