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Geometric Inhomogeneous Random Graphs (GIRGs)

Power law weights:

Pw=>z)=z""

Tunable parameter T,
inversely proportional to weights.

We consider T between 2 and 3 for
this talk.

Vertices are connected iff

Ix — y|* < wew,

|V| ~ Poisson(n)
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Theorem 2 (T. Miiller, Merlijn Staps, 2017)
Hyperbolic random graphs (essentially GIRGs in dimension 1) have logarithmic diameter with high probability.

We extend their results to any dimension, using some of their arguments and some new ones.
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Precise goal: find a path with length proportional to |W|.

. W(u,v) o» S(u,v) e—e path P shortcut =~ edge []B;
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Figure 6: Two boxes A, A’ in B and the path L(A, A') that connects them (left). We
can form L(A, A") by concatenating the shortest paths from A and A’ to the lowest box
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Easy solution: assume the density of vertices is
high enough. This increases the probability of a

box being active.

One can then argue that |W(u,v)| does not
grow beyond logarithmic, by classical

percolation arguments (simple union bound).
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Figure 6: Two boxes A, A’ in B and the path L(A, A') that connects them (left). We
can form L(A, A") by concatenating the shortest paths from A and A’ to the lowest box
lying above both A and A’. In the right image active boxes are colored gray and inactive
boxes are colored white. The union of L(A, A’) and the inactive components intersecting
L(A, A") is called W(A, A") and outlined in black.

Easy solution: assume the density of vertices is
high enough. This increases the probability of a
box being active.

One can then argue that |W (u,v)| does not
grow beyond logarithmic, by classical
percolation arguments (simple union bound).

Proper solution: renormalize and consider
“towers” of boxes. Call them active if they
satisfy some nice properties that enable us to
still “walk around” the resulting W (u, v).
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Survives with probability p

E is the event “at least one vertex in L can still reach all of its
pre-randomness neighborhood within a constant number of steps
after sampling the edges”.

Goal: Show Pr[E] = 1 — exp(—f(p")|L|), for some f(p") satisfying:

lim f(p’) = oo
p'-1
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