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(−Ω(η))

ut = (A(u)ux)x +B(u)ux + C(u),

A(u) B(u) C(u)

ut − uxx − auux − bu+ cu2 = 0,

a b c

(−Ψ(η))

P (u, ux, uxu
2, uxx, uxxt, . . .),

u = u(x, t) P u(x, t)

u(x, t) = U(η), η = k(x− ct),

D(U,U2, U
′
, U

′′
, . . .),

D U
U η

U(η) =

∑N
i=0 Ai

[
e−Ψ(η)

]i

∑M
j=0 Bj

[
e−Ψ(η)

]j =
A0 +A1e

−Ψ + . . .+ANe−NΨ

B0 +B1e−Ψ + . . .+BMe−MΨ
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AN �= o BM �= o Ψ = Ψ(η)

Ψ
′
(η) = e−Ψ(η) + µeΨ(η) + λ.

µ �= 0 λ2 − 4µ > 0

Ψ(η) = ln

(
−
√
λ2 − 4µ

2µ
tanh
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(η + E)

)
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2µ

)
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µ = 0 λ �= 0 λ2 − 4µ > 0

Ψ(η) = −ln

(
λ

eλ(η+E) − 1

)
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− 2λ(η + E) + 4

λ2(η + E)

)
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µ = 0 λ = 0 λ2 − 4µ = 0

Ψ(η) = ln(η + E),

Ai, Bj , (0 ≤ i ≤ N, 0 ≤ j ≤ M) E, λ, µ
M N

e−Ψ(η)

e−Ψ(η)

Ai, Bj , (0 ≤ i ≤ N, 0 ≤ j ≤ M) E, λ, µ

∆x

∆t
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xi = a+ i∆x, i = 0, 1, 2, ..., N N = b−a
∆x ,

tj = j∆x, j = 0, 1, 2, ...,M M = T
∆t

u (x, t)
u (xi, tj) ≈ ui,j ui,j vi,j

u (x, t) (xi, tj)

Htui,j = ui,j+1 − ui,j ,

Hxui,j = ui+1,j − ui,j ,

Hxxui,j = ui+1,j − 2ui,j + ui−1,j .

∂u

∂t

∣∣∣∣
i,j

=
Htui,j

∆t
+O((∆t)),

∂u

∂x

∣∣∣∣
i,j

=
Hxui,j

∆x
+O((∆x)),

∂2u

∂x2

∣∣∣∣
i,j

=
Hxxui,j

(∆x)2
+O((∆x)2),

Htui,j

∆t
− Hxxui,j

(∆x)2
− aui,j

Hxui,j

∆x
− bui,j + cu2

i,j = 0.

ui+1,j =
1

(∆t)(∆x)ui,j

(
2(∆t)ui,j − (∆t)ui−1,j − (∆x)2ui,j + 2

√
5(∆t)(∆x)2ui,j

+(∆t)(∆x)u2
i,j + (∆t)(∆x)2u2

i,j − (∆t)ui,j+1 + (∆x)2ui,j+1

)
,

ηn

un
m = ηneimΦ,

i =
√
−1

uux u2 û = u
ûux û2

(2)
ut − uxx − aûux − bu+ cû2 = 0.
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(21)

η = p+ iq,

p =
1

(∆t)− (∆x)2

(
2(∆t) + aû(∆x)(∆t) + (∆x)2(cû(∆t)

−b(∆t)− 1)− (∆t)(aû(∆x))cos(Φ)
)

q =
1

(∆t)− (∆x)2

(
1− aû(∆x)

)
(∆t)sin(Φ).

|η| ≤ 1

2 ∞

L2 L∞ L2

L2 =
∥∥uexact − unumeric

∥∥
2
=

√√√√h

N∑
j=0

∣∣uexact
j − unumeric

j

∣∣2,

L∞

L∞ = ||uexact − unumeric||∞ = Max
j |uexact

j − unumeric
j |.

u(x, t) = U(η), η = x − kt

U
′′
+ kU

′
+ aUU

′
+ bU − cU2 = 0.

N = M + 2 M N U
′′

U2

M = 1 N = 3 M = 1 N = 3

U(η) =
A0 +A1e

−Ψ(η) +A2e
−2Ψ(η) +A3e

−3Ψ(η)

B0 +B1e−Ψ(η)
.

e−Ψ(η)
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(
2B0 + λB1 −B1
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λ2 − 4µ
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, A2 =
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a
,A3 = 0,

b = − 2c
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u1.1(x, t) =
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(
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λ2 − 4µ tanh[Ψ1.1(x, t)]
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coth
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ü ü
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