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Setting:
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Outline of the rest of the talk

m Introduce model
m State results
m Upper large deviation
s Edge-length distribution
= Conditional degree distribution

m Some ideas for the proof
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1
Average degree: L= EE [AM(W)] Mass is escaping:

Travelling Wave

zpr

Bulk Mass
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Recall: each vertex x had weight W,.
s Wy > Wz > -+ > Wy,)) denote the order statistics

m X(y) is location of vertex with weight W(;
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Same assumptions. Conditional on |E,| > (p + v)n:
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weights ~ W

~ nS edges

weights ~ n

]P’(5>5):® for all p < s < k.

(p)
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Up next

Time for some proof ideas.
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The main idea: split the edge set
Let e, — 0 and o € (0,1)

m Main part Emain = {{x,¥} € E, : dn(x,y) < enn™? Wi v W, < n?}
m Long edges Eiong = {{x,¥} € En : du(x,y) > ean’?, Wi vV W, < n?}
m High weights Enigh = {{x,y} € E, : WiV W, > n}

1. For any 6 > 0, P(||Emain| — vn| > én) = o(n—k(ﬁ—2))
Two applications of McDiarmid's inequality

2. For any § > 0, P(|Eiong| > dn) = o(n™*#=2))
Simple upper bound on the probability

3. P(|Enign| > pn) = (F(p) + o(1))n~ 52
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Summary

Summary:

m We study rare event |E,| > (p + v)n in large class of spatial graphs
m Results obtained (asymptotics)

m Upper large deviation probability,
m Edge-length distribution (traveling wave)
m Degree distribution (condensation large weight vertices)

m Rare event is attained by k = [p] vertices of weight n

Result are universal for non-integer p > 0

At integers optimal strategy depends on precise asymptotics

Some open challenges:
m Analyze optimal strategies at integer p = k

m Study structure for other rare events (e.g. triangles)
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