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bn =
2

π

∫ π

0
f(x) sin nxdx =

200

π

∫ π/2

0
sin nxdx

=
200

π

[

−cos nx

n

]π/2

0
=

200

nπ
(1 − cos(nπ/2))
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u(x, t) =
+∞
∑

n=1

200

nπ
(1 − cos(nπ/2)) e−n2t sin nx
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v(x) = Ax + B

J
{

v(0) = 100

v(π) = 50
⇐⇒

{

B = 100

Aπ = 50
⇐⇒

{

B = 100

A = 50/π

HNM">ZV
v(x) = 50

π x + 100
6
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f1(x) = f(x) − v(x)
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v
J

bn =
2

π

∫ π

0
(
50

π
x + 100) sin nxdx =

200

π

∫ π

0
sin nxdx +

100

π2

∫ π

0
x sin nxdx

=
200

π

[

−cosnx

n

]π

0
+

100

π2

[

1

n2
sin nx − x

n
cos nx

]π

0

=
200

nπ
(1 − (−1)n) − 100

nπ
(−1)n

d M">ZV�fh>]\"V�`�RSRSbc?$ACBEDGFGHQ>

bn =
200

nπ
(1 − cos(nπ/2)) −

(

200

nπ
(1 − (−1)n) − 100

nπ
(−1)n

)

=
100

nπ
(−2 cos(nπ/2) + 3(−1)n)
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u1(x, t) =
+∞
∑

n=1

100

nπ
(−2 cos(nπ/2) + 3(−1)n)e−n2t sin nx
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u(x, t) =

+∞
∑

n=1

100

nπ
(−2 cos(nπ/2) + 3(−1)n)e−n2t sin nx +

50

π
x + 100
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









∂u
∂t = c2 ∂2

∂x2

u(0, t) = u(L, t) = 0 ∀t

u(x, 0) = f(x) − u1(x) = 0
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w(x, t) = 0

`CO
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u(x, t) = w(x, t) + u1(x, t) = u1(x, t)

`CO_fh>@DG^Q>$a�TU?ZHQ>$a�6
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Bmn = 4

∫ 1

0

∫ 1

0
x(1 − x)y(1 − y) sin(mπx) sin(nπy)dxdy

= 16
((−1)m − 1)((−1)n − 1)

π6m3n3

<�>c?$ACBEDGFGHQ>�HNM">
B?

mn

J
λmn =

√
m2 + n2

`�V"a
g
TUOl`�RS^Q>X`Ca�b�`!aGACFGpGRU>

} ACFG^NTU>Z^ K TSV">POQ>Z^NTU>$OrOIALfh>]M�`Xj�>

B?
12 =

1√
12 + 22

2 =
2√
5
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u(x, y, t) =
+∞
∑

m,n=1

16
((−1)m − 1)((−1)n − 1)

π6m3n3
cos(

√

m2 + n2t) sin(mπx) sin(nπy)

+
2√
5

cos(
√

5t) sin(πx) sin(2πy)
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Amn = 4

∫ 1

0

∫ 1

0
x(1 − x)y(1 − y) sin(mπx) sin(nπy)dxdy

= 16
((−1)m − 1)((−1)n − 1)

π6m3n3
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u(x, y, t) =

+∞
∑

m,n=1

16
((−1)m − 1)((−1)n − 1)

π6m3n3
e−π2(m2+n2)t sin(mπx) sin(nπy)

5�6��l94YX5= oO
f(x, y)
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A11 = 1
`�V"a�`�RSR)ACHNM">Z^QOo`�^Q>@�X>Z^QA
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u(x, y, t) = e−2π2t sin(πx) sin(πy)
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Amn

J

Amn = 4

∫ 1

0

∫ 1

0
f(x, y) sin(mπx) sin(nπy)dxdy

= 4

∫∫

T
sin(mπx) sin(nπy)dxdy

f_M">Z^Q>
T
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y = x

= 4

∫ 1

0

∫ x

0
sin(mπx) sin(nπy)dydx

= 4

∫ 1

0
sin(mπx)

[

−cos(nπy)

nπ

]x

0

dx

=
−4

nπ

∫ 1

0
sin(mπx)(cos(nπx) − 1)dx

=
−4

nπ

(

−
∫ 1

0
sin(mπx)dx +

∫ 1

0
sin(mπx) cos(nπx)dx

)

=
−4

nπ

(

[

cos(mπx)

mπ

]1

0

dx +

∫ 1

0
sin(mπx) cos(nπx)dx

)

=
−4

nπ

(

(−1)m − 1

mπ
+

∫ 1

0
sin(mπx) cos(nπx)dx

)
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Amn =
−4

nπ

(

(−1)m − 1

mπ
+

[

cos((n − m)πx)

2(n − m)π
− cos((n + m)πx)

2(n + m)π

]1

0

)

=
−4

nπ2

(

(−1)m − 1

m
+

[

cos((n − m)π) − 1

2(n − m)
− cos((n + m)π) − 1

2(n + m)

])

=
−4

nπ2

(

(−1)m − 1

m
+

[

(−1)n−m − 1

2(n − m)
− (−1)n+m − 1

2(n + m)

])

=
−4

nπ2

(

(−1)m − 1

m
+

m((−1)n+m − 1)

n2 − m2

)

`�V"acz�AC^
m = n

fh>@M�`Xjk>

Amm =
−4

mπ

(

(−1)m − 1

mπ
+

[

cos(2mπx)

4mπ

]1

0

)

=
−4((−1)m − 1)

m2π2
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u(x, y, t) =
∑

m6=n

−4

nπ2

(

(−1)m − 1

m
+

m((−1)n+m − 1)

n2 − m2

)

e−π2(m2+n2)t sin(mπx) sin(nπy)

+
+∞
∑

m=1

−4((−1)m − 1)

m2π2
e−2π2m2t sin(mπx) sin(mπy)


