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Äèôôóçèîííàÿ ñâÿçü

u̇j = D(uj−1 − 2uj + uj+1) + F (uj), j = 1, . . . , n

u̇ = F (u),

u∗(t) ≡ u∗(t+ T )

u̇j = εD(uj−1−2uj+uj+1)+(A0 +εA1)uj+F2(uj , uj)+F3(uj , uj , uj)+ . . . ,

j = 1, . . . , n

u0 =?, un+1 =?

A0a = iωa, AT0 b = −iωb
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Íîðìàëüíàÿ ôîðìà

uj(t, ε) =
√
εu0j(t, s) + εu1j(t, s) + ε3/2u2j(t, s) + . . .

s = εt,

u0j(t, s) = zj(s) exp(iωt)a+ z̄j(s) exp(−iωt)ā

z′j = (A1a, b)zj + (d0 + ic0)|zj |2zj + (Da, b)(zj−1− 2zj + zj+1), j = 1, . . . , n

z0 =?, zn+1 =?
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Ðåëàêñàöèîííûå îñöèëëÿòîðû

u̇ = λf(u(t− 1))u,

u(t) > 0, λ� 1, h ∈ (0, 1), f(u), g(u) ∈ C1(R+), R+ = {u ∈ R : u ≥ 0},

f(0) = 1, f(u) = −a0 +O(1/u), uf ′(u) = O(1/u),

u2f ′′(u) = O(1/u), u2g′′(u) = O(1/u) ïðè u→ +∞, a0 > 0

u̇j = d (uj+1 − uj) + λf(uj(t− 1))uj , j = 1, . . . ,m, um+1 = u1,

d = const > 0. λ� 1.

u1 ≡ . . . ≡ um = u∗(t, λ),

u∗(t, λ)
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u1 = exp(x/ε), uj = exp

(
x/ε+

j−1∑
k=1

yk

)
, j = 2, . . . ,m, ε = 1/λ.

ẋ = εd (exp y1 − 1) + F
(
x(t− 1), ε

)
,

ẏj = d
[

exp yj+1 − exp yj
]

+Gj
(
x(t− 1), y1(t− 1), . . . , yj(t− 1), ε

)
,

j = 1, . . . ,m− 1,

ym = −y1 − y2 − . . .− ym−1, F (x, ε) = f
(

exp(x/ε)
)
,

Gj(x, y1, . . . , yj , ε) =
1

ε

{
f
(

exp
(
x/ε+

j∑
k=1

yk
))
− f

(
exp

(
x/ε+

j−1∑
k=1

yk
))}

,

j = 1, . . . ,m− 1.
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x0(t) =


t ïðè 0 ≤ t ≤ 1,

1− a(t− 1) ïðè 1 ≤ t ≤ t0 + 1,

−a+ t− t0 − 1 ïðè t0 + 1 ≤ t ≤ T0,

x0(t+ T0) ≡ x0(t).

Ðèñ.: 1
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ẏj = d
[

exp yj+1 − exp yj
]

yj(1 + 0) = yj(1− 0)− (1 + a) yj(0),

yj(t0 + 1 + 0) = yj(t0 + 1− 0)− (1 + 1/a) yj(t0), j = 1, . . . ,m− 1,

ym = −y1 − y2 − . . .− ym−1,

(y1, . . . , ym−1)
∣∣
t=−σ0

= (z1, . . . , zm−1),

t0 = 1 + 1/a.
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z → Φ(z)
def
= (y01(t, z), y02(t, z), . . . , y0m−1(t, z))

∣∣
t=T0−σ0

,

z = (ϕ2(−σ0), . . . , ϕm(−σ0)).
z = z∗

ϕ∗(t) =
(
ϕ∗1(t), . . . , ϕ∗m(t)

)
: ϕ∗1(t) = x0(t), ϕ∗j (t) = y0j−1(t+ T0, z∗),

j = 2, . . . ,m, −1− σ0 ≤ t ≤ −σ0
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Ìîäåëèðîâàíèÿ õèìè÷åñêèõ ñèíàïñîâ

u̇j = λf(uj(t− 1))uj + b sj−1(uj−1)(u∗ − uj), j = 1, . . . ,m,

ãäå u0 = um, s0 = sm.

u̇j = [λf(uj(t− 1)) + b g(uj−1) ln(u∗/uj)]uj , j = 1, . . . ,m, u0 = um,

b = const > 0, u∗ = exp(c λ), c = const ∈ R, g(u) ∈ C2(R+)

g(u) > 0 ∀u > 0, g(0) = 0;

g(u)− 1, ug′(u), u2g′′(u) = O(1/u) ïðè u→ +∞.
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xj = (1/λ) lnuj , j = 1, . . . ,m

ẋj = F (xj(t− 1), ε) + b (c− xj)G(xj−1, ε), j = 1, . . . ,m,

ãäå ε = 1/λ� 1, x0 = xm, F (x, ε) = f(exp(x/ε)), G(x, ε) = g(exp(x/ε)).

lim
ε→0

F (x, ε) = R(x), lim
ε→0

G(x, ε) = H(x),

ãäå

R(x) =

{
1 ïðè x < 0,

−a ïðè x > 0.
, H(x) =

{
0 ïðè x < 0,

1 ïðè x > 0.

ẋj = R(xj(t− 1)) + b (c− xj)H(xj−1), j = 1, . . . ,m, x0 = xm.
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xj = x(t+ (j − 1)∆, ε), j = 1, . . . ,m,

ãäå ∆ > 0.
x(t, ε) � ïåðèîäè÷åñêîå ðåøåíèå âñïîìîãàòåëüíîãî óðàâíåíèÿ

ẋ = F (x(t− 1), ε) + b (c− x)G(x(t−∆), ε)

ïåðèîäà T = m∆/k, k ∈ N.

Ðèñ.: 2
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Ñïàñèáî çà âíèìàíèå!
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