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The k × k chromatography system
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∂tu1 + ∂x

(

u1

1 + u1 + u2 + · · · + uk

)

= 0

∂tu2 + ∂x

(

u2

1 + u1 + u2 + · · · + uk

)

= 0

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

∂tuk + ∂x

(

uk

1 + u1 + u2 + · · · + uk

)

= 0

u1 ≥ 0, u2 ≥ 0, . . . uk ≥ 0
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The chromatography system


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∂tu1 + ∂x

(

u1

1 + u1 + u2

)

= 0

∂tu2 + ∂x

(

u2

1 + u1 + u2

)

= 0

t ∈ [0,+∞[, x ∈ [0,+∞[

u1 ≥ 0, u2 ≥ 0
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Well-posedness of continuity equation

{

∂tw + div x

[

b(t, x)w
]

= 0
w(0, x) = w̄(x)

Hypotheses:

b bounded, b ∈ BV ([0,+∞[×R
d, Rd)

w̄ is bounded

∃ ρ ∈ BV ([0,+∞[×R
d) such that

1

C
≤ ρ ≤ C ∂tρ + div x(bρ) = 0 and technical hypotheses

Then ∃! solution w ∈ C0([0,+∞[;L∞ − w∗)
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Chromatography: main result I

Hypotheses:

ū1, ū2 ∈ L∞(R);

ū1 ≥ 0, ū2 ≥ 0

ū1 + ū2 ∈ BV (R)

Then:

Existence + Uniqueness: ∃! distributional solution (u1, u2)
satisfying

1 (u1, u2) is entropy admissible
2 (u1, u2) ∈ C0([0, +∞[; L∞ − w∗)
3 u1(t, ·) ≥ 0, u2(t, ·) ≥ 0 for every t

(u1, u2) ∈ C0([0,+∞[;L1

loc
− s)

u1(t, ·) + u2(t, ·) ∈ BV (R) for every t
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Chromatography: main result II

Hypotheses:

ū1, ū2 ∈ L∞(R);

ū1 ≥ 0, ū2 ≥ 0

for every R > 0, there exists δR > 0 such that

ū1 + ū2 ≥ δR > 0 in ] − R,R[

Then:

Existence + Uniqueness: ∃! distributional solution (u1, u2)
satisfying

1 (u1, u2) is entropy admissible
2 (u1, u2) is bounded
3 (u1, u2) ∈ C0([0, +∞[; L1

loc
− s)

u1(t, ·), u2(t, ·) ∈ L∞(R) for every t

u1(t, ·) ≥ 0, u2(t, ·) ≥ 0 for every t

for every t, R > 0, there exists δt,R > 0 such that

ū1 + ū2 ≥ δt,R > 0 in ] − R,R[
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