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Velocity of minimizing  γ → u(t,x)     (Solutions to Burgers)

Global (bi-infinite-time) solutions:   t0→-∞

Related to semi-infinite minimizing paths γ: (-∞,t]→IR  s.t. γ(t)=x

(minimizes the action between (t0,γ(t0)) & (t,x)
А
t0<t)
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x|x|→∞

Translates to semi-inf. minimizer having an asymptotic direction

Questions:

Answered for certain F ’s (kick forcing):
Bakhtin, Cator, Khanin ’14 
Bakhtin ‘16

Also, in compact & essentially compact space settings: Sinai et al 
Khanin et al

existence & uniqueness/stability of global sol. for a give v





All for a fixed value of the conserved quantity v



All for a fixed value of the conserved quantity v

Uniqueness/stability for all v?



All for a fixed value of the conserved quantity v

Uniqueness/stability for all v?

We study a space & time discrete version



All for a fixed value of the conserved quantity v

Uniqueness/stability for all v?

We study a space & time discrete version

We give a complete description for all v simultaneously



All for a fixed value of the conserved quantity v

Uniqueness/stability for all v?

We study a space & time discrete version

We give a complete description for all v simultaneously

We find new instability structures for certain random v



All for a fixed value of the conserved quantity v

Uniqueness/stability for all v?

We study a space & time discrete version

We give a complete description for all v simultaneously

We find new instability structures for certain random v





zω



zω

d=2,    ωz i.i.d.,   >2 moments



zω

d=2,    ωz i.i.d.,   >2 moments

ωz has a continuous CDF



x

y

πzω

d=2,    ωz i.i.d.,   >2 moments

ωz has a continuous CDF

Passage Time:



x

y

πzω

∑ωz
zЄπ

d=2,    ωz i.i.d.,   >2 moments

ωz has a continuous CDF

Passage Time:



x

y

πzω

∑ωz
zЄπ

Gxy =max
π

d=2,    ωz i.i.d.,   >2 moments

ωz has a continuous CDF

Passage Time:Last



x

y

πzω

∑ωz
zЄπ

Gxy =max
π

d=2,    ωz i.i.d.,   >2 moments

ωz has a continuous CDF

Passage Time:

Point-to -point:

Last



x

y

πzω

∑ωz
zЄπ

Gxy =max
π

d=2,    ωz i.i.d.,   >2 moments

ωz has a continuous CDF

Passage Time:

Point-to -point:

Geodesic: Maximizing path   (unique)

Last



x

y

πzω

∑ωz
zЄπ

Gxy =max
π

d=2,    ωz i.i.d.,   >2 moments

ωz has a continuous CDF
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Geodesic: Maximizing path   (unique)

Semi-infinite geodesic: each finite piece is a geodesic
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Eg:IR2
+→IR  deterministic, concave, homogenous

limsup
|x|→∞

|G0x-g(x)|

|x|
=0   almost surely

{ξ:g(ξ)≤1}{x :G0x≤t}

t
→

t→∞
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h=-𝛻g(ξ)   (dual) Bn
h (x,y) global 

  solutions 

Licea-Newman ’96: for standard F PP

curvature assumption on g

existence, uniqueness, coalescence of 
ξ-directed semi-inf. geo. :  χn

|χn|
→ξ

Coalescence implies   Bxn(x,y)→B
ξ
(x,y)

ξ
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Euclidean F PP: Howard & Newman ’97, ‘01

LPP: ωz~ exp(1) gives g(ξ)=(√ξ1+√ξ2)
2    (Rost ’81)

Ferrari-Pimentel ’05,   Cator-Pimentel ‘12

Burgers equation with kick forcing:
Bakhtin-Cator-Khanin ’14 
Bakhtin ‘16
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x,ξ+- for some ξ

Corollary: a.s. all geodesics are directed into Uξ-UU ξ+ for some ξ

Corollary: If g is strictly concave then a.s. all geo. are ξ-directed  

for some ξ

If g is differentiable then a.s. all geodesics are directed  

into a linear segment
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