
u =
X(x)G(t)

G′′

c2G
=

X ′′

X
= −λ2 ≤ 0.

λ = 0

X(x) = A (λx) + B (λx).

X ′(0) = 0
B = 0 X ′(L) = 0

λA (λL) = 0 ⇒ λL = nπ ⇒ λn =
nπ

L
,

n ∈ Z G(t) G′′ + (cλ)2G = 0

un(x, t) =
(nπx
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)(
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(
nπct

L

)
+Bn

(
nπct

L

))
.

. . . ,−3,−2,−1
n = −m < 0

An

Bn

λ = 0

X ′′ = 0 ⇒ X = K0 +K1t.

X ′(0) = X ′(L) = 0 K1 = 0

G′′ = 0 ⇒ G = U0 + U1t.

u0(x, t) = K0(U0 + U1t) =
A0

2
+

B0t

2
.

L = π (x) (ct)
T = 2π/c t = {0, T/2, T}

{ (x),− (x), (x)}
L = π (2x) (2ct)

T = 2π/(2c) t = {0, T/2, T}
{ (2x),− (2x), (2x)}



u(x, t) =
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t = 0

u0(x) =
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2
+
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n=1
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L

)
,

An

An =
2

L

∫ L

0

u0(x)
(nπx

L

)
, n = 0, 1, 2, . . .

v0(x) =
B0

2
+
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nπc

L
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L

)
.

v0(x) =
b0
2
+

∞∑

n=1

bn
(nπx

L

)
.

b0 = B0 bn = Bn(nπc/L) n ≥ 1

bn =
2

L

∫ L

0

v0(x)
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)
x.
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∫ L
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2

L

L
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∫ L

0
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)
x, n ≥ 1

u(x, t) =
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n=1

2hL2

(nπ)2(L− p)
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L

) (nπx
L

) (
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.







C = λ2 > 0 X(x) = A (λx) + B (λx)
X(0) = 0 A = 0 X(L) = 0

B = 0 X ′′ = 0

u = 0
ux(0, t) =

F0

T θ ≈ T θ,

T θ
θ θ θ

θ ≈ θ θ θ → 0 θ ≈ ∂u
∂x

≈ T
∂u

∂x
.

ux


