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D(f) = Q(f, f),

D(f) =
∂f

∂t
+ v

∂f

∂x
,

Q(f, f) =
d2

2

∫
R3

dv1

∫
Σ

dα|(v − v1, α)|[f(t, v′1, x)f(t, v′, x)−

− f(t, v1, x)f(t, v, x)],

f =

∫
R3

ϕ(t, x, u)M(v, u, x, t)du,

M(v, u, x, t) = ρ0e
β((u−[ω×t])2+2[ω×x])

(
β

π

) 3
2

e−β(v−u−[ω×t])
2
.

ϕ(t, x, u)

Δ =
(t,x)∈R4

∫
R3

|D(f)−Q(f, f)|dv,

Δ̃ =
(t,x)∈R4

1

1 + |t|
∫
R3

|D(f)−Q(f, f)|dv,

Δ Δ̃

˜̃Δ =Δ =
((

Δ =Δ =
((t,x)∈RR44

∫

−[[ωω××t])2+2[ω××xx]]))
(

ϕϕ((t, x,t, x

u, xu, x

((
ββ
)) 3

, t)du,u,

v′′, x, x)−−



Nϕ
τ

π1O(f)


