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LPP

Last passage percolation

» Place w; i.i.d. Exp(1) for z € Z2.

» The geodesic 7, ), from ato y is the a.s. unique heaviest
up-right path from ato y. lts weight is G,
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Stationarity

Increments as new boundary

/x = Ga,x - Ga,x—e1 Jx = Ga,x - Gez,x—eg

~ Act as boundary weights for a smaller, embedded model.



Stationary LPP

Ix = Ga,x - Ga,x—e1 Jx = C'l:-z,x - Ga,x—eg
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Stationary LPP

Replace the boundary by | ~ Exp(
independent.
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Then Jy ~ Exp(o), Ix ~ Exp(1 — p), independent.
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Replace the boundary by | ~ Exp(0), — ~ Exp(1 — o)
independent.
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Ix = Ga,x - Ga,x—e1 Jx = Ga,x - Ga,x—62

Then Jy ~ Exp(o), Ix ~ Exp(1 — p), independent.
The embedded model has the same structure.
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Stationary LPP

X — €4 Iy X
Wx
JX*61 JX
X—€e —6e IX*GZ X — €2

/x = Ga,x - Ga,x—e1 Jx = Ga,x - Gez,x—eg
The recursion:
Gax = (Gax—e, V Gax—e,) + wx

Ga,x - Ga,x—e1 = (Ga,x—62 - Ga,x—e1)+ + wx
Ix = (IX—62 - Jx—e1 )+ + wx
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Stationary LPP

X — e Ix X
Wx
JX—61 JX
X—e4— e Ix—eg X — €2

Iy = (lx—e2 - Jx—e1)+ + wx Jx = (Jx—e1 - /x—e2)+ + wx
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Stationarity

Stationary LPP

I=(U-V)t+w J=(V-Uttw

Proposition

U~ Exp(1 — ), I~ Exp(1 — o),

V ~ Exp(o), indep. = J~ Exp(o), indep.
W~ EXp(1 )7

Z:=UAV ~ Exp(1),
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Stationary LPP

I=(U-V)"+w J=(V-UF+w Z:=UAV

U~ Exp(1 - o), I~ Exp(1 - o),
V ~ Exp(o), indep. = J~ Exp(o), indep.
w ~ Exp(1), Z ~ Exp(1).
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- s> Poi(p)
v v

U — V and Z are independent.
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Stationary LPP

I=(U-W)"+w J=(V-Ut+w Z:=UAV

U~ Exp(1 - o), I~ Exp(1 - o),
V ~ Exp(o), indep. = J~ Exp(o), indep.
w ~ Exp(1), Z ~ Exp(1),

U — V and Z are independent.

(w, (U=V), 2)2(Z, (U~ V), w)
Hence

(L J,2)=(U=-V)T+w, (V-U)T+w, 2)

S((U-V"+Z, (V-U)T + 2, w) = (U, V,w).
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Stationarity

Stationary LPP
Replace the boundary by | ~ Exp(0), — ~ Exp(1 — o)

independent.
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Ix = Ga,x - Ga,x—e1 Jx = Ga,x - Ga,x—62

Then Jy ~ Exp(p), Ix ~ Exp(1 — p), independent.
The embedded model has the same structure.



Stationarity

Stationary LPP
Replace the boundary by | ~ Exp(o), — ~ Exp(1 — o)
independent.
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: P{|Z5,| > ¢} < box?/(3, good
directional control.



Stationarity

Infinite geodesics

Even without the boundary:
J P i.i.d. Exp(o), Iaj i.i.d. Exp(1 — ¢), independent.
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Result 1)
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With probability at least 1 — Ccs, stationary and point-to-point
paths already coalesce in the small box.
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P{D < aN} < Ca?,
P{N - D < aN} < Cas.
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What is an i.i.d. Exp()\) boundary?
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What is also an i.i.d. Exp(\) boundary?

Poi(X) pr.
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What is also an i.i.d. Exp( ) boundary?
What is an i.i.d. Exp(o) boundary?

Poi(\) pr

LT e
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Queues

What is also an i.i.d. Exp( ) boundary?
What is an i.i.d. Exp(o) boundary?

Poi(\) pr

SR =

+ HHG «— Poi(p) pr. 0 > A

Poi(\) proc.
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Queues

What is also an i.i.d. Exp( ) boundary?

What is an i.i.d. Exp(o) boundary?
Poi(\) pr

SR

«—— Poi(p) pr. o > A

Ei—i Service times

Poi(\) proc.
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Poi(\) pr

M/M/1 queue
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J—* Service times
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Result 2): P-2-P paths don’t coalesce soon

Coalescing too soon would mean stationary paths getting
squeezed to each other too soon so they bend.



Result 2): P-2-P paths don’t coalesce soon

Coalescing too soon would mean stationary paths getting
squeezed to each other too soon so they bend.

Thank you.
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