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To obtain formula the coefficients an and
bn, we need the following integrals, where
m and n are integers.
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𝑏𝑚 = −
2𝑝

𝑢𝑚𝜋
[cos

𝑚𝜋𝑎

𝐿
−
𝑚𝜋𝑢

𝐿
sin

𝑚𝜋𝑎

𝐿
− cos

𝑚𝜋𝑎

𝐿
]

= −
2𝑝

𝑢𝑚𝜋
[−

𝑚𝜋𝑢

𝐿
sin

𝑚𝜋𝑎

𝐿
]

∴ 𝑏𝑚 =
2𝑝

𝐿
sin

𝑚𝜋𝑎

𝐿

𝐶𝑚(
𝑚𝜋

𝐿
)4 =

𝑏𝑚
𝐸𝐼

⇒ 𝐶𝑚 =
𝑏𝑚
𝐸𝐼

(
𝐿

𝑚𝜋
)4

𝐶𝑚 =
2𝑝 sin

𝑚𝜋𝑎
𝐿

𝐿𝐸𝐼

𝐿4

𝑚4𝜋4

∴ 𝐶𝑚 =
2𝑝𝐿3

𝐸 Im4 𝜋4
sin

𝑚𝜋𝑎

𝐿
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𝐵𝑒𝑐𝑎𝑢𝑠𝑒 𝑒𝑎𝑐ℎ 𝑡𝑒𝑟𝑚 𝑎𝑛𝑑 ℎ𝑒𝑛𝑐𝑒 𝑡ℎ𝑒 𝑆𝑢𝑚. 𝑖𝑡𝑠𝑒𝑙𝑓 𝑠𝑎𝑡𝑖𝑠𝑓𝑖𝑒𝑑 𝑡ℎ𝑒

𝑒𝑛𝑑 𝑐𝑜𝑛𝑑𝑖𝑡𝑖𝑜𝑛𝑠. 𝐻𝑒𝑛𝑐𝑒 𝑒𝑥𝑝𝑎𝑛𝑑 𝑡ℎ𝑒 𝑙𝑜𝑎𝑑 𝑑𝑒𝑓𝑙𝑒𝑐𝑡𝑖𝑜𝑛 −𝑝𝑜
𝑥

𝐿

𝑖𝑛 𝑎 𝐹𝑜𝑢𝑟𝑖𝑒𝑟 sin 𝑒 𝑠𝑒𝑟𝑖𝑒𝑠 𝑜𝑛 int 𝑒 𝑟𝑣𝑎𝑙 (0, 𝐿):

𝑏𝑛 =
2

𝐿
න

0

𝐿

(
−𝑝𝑜𝑥

𝐿
) sin

𝑛𝜋𝑥

𝐿
𝑑𝑥

=
2𝑝𝑜
𝐿2

[𝑥
𝐿

𝑛𝜋
cos

𝑛𝜋𝑥

𝐿
−

𝐿2

𝑛2𝜋2
sin

𝑛𝜋𝑥

𝐿
]0
𝐿

=
2𝑝𝑜
𝐿2

[(
𝐿2

𝑛𝜋
cos

𝑛𝜋𝐿

𝐿
− 0) −

𝐿2

𝑛2𝜋2
(sin 𝑛 𝜋 − sin 0)]

∴ 𝑏𝑛 =
2𝑝𝑜
𝐿2

𝐿2

𝑛𝜋
cos 𝑛 𝜋 =

2𝑝𝑜
𝑛𝜋

(−1)𝑛
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∴ −𝑝𝑜
𝑥

𝐿
= ෍

𝑛=1

∝

𝑏𝑛 sin
𝑛𝜋𝑥

𝐿

=
2𝑝𝑜
𝜋

෍
(−1)𝑛

𝑛
sin

𝑛𝜋𝑥

𝐿

𝑁𝑜𝑤 𝑐𝑜𝑚𝑝𝑢𝑡𝑒 𝑦𝑖𝑣 𝑓𝑟𝑜𝑚 𝐸𝑞. 2 𝑎𝑛𝑑 𝑝𝑢𝑡 int 𝑜 𝐸𝑞. (1):

𝐸𝐼
𝜋4

𝐿4
෍𝑛4𝐶𝑛 sin

𝑛𝜋𝑥

𝐿
=
2𝑝𝑜
𝜋

෍
(−1)𝑛

𝑛
sin

𝑛𝜋𝑥

𝐿

𝑇ℎ𝑒 𝑐𝑜𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡𝑠 𝑜𝑓 𝑙𝑖𝑘𝑒 𝑡𝑒𝑟𝑚 𝑚𝑢𝑠𝑡 𝑏𝑒 𝑒𝑞𝑢𝑎𝑙:

𝐸𝐼
𝜋4

𝐿4
𝑛4𝐶𝑛 =

2𝑝𝑜
𝜋

(−1)𝑛

𝑛

∴ 𝐶𝑛 = (−1)𝑛
2𝑝𝑜𝐿

4

𝐸𝐼𝜋5𝑛5
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The   Fourier  Integral:

Many problems do not involve periodic function,

and an non periodic functions cannot be handled

directly by Fourier series. If in a periodic

function:, fp(t), we let approaches infinity, then

f(t) is no longer periodic.

Begin with complex form:
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𝐹𝑜𝑟 𝑡𝑟𝑖𝑔𝑜𝑛𝑜𝑚𝑒𝑡𝑟𝑖𝑐 𝑓𝑜𝑟𝑚: 𝑆𝑒𝑡(𝑓𝑟𝑒𝑞𝑢𝑒𝑛𝑐𝑦);𝑤𝑛 =
𝑛𝜋

𝑝
,

Δ𝑤𝑛 =
𝜋(𝑛 + 1)

𝑝
−
𝑛𝜋

𝑝
=
𝜋

𝑝
𝑜𝑟

1

𝑝
=
Δ𝑤

𝜋

𝑓𝑝(𝑡) =
𝑎𝑜
2
+෍

𝑛=1

∝

[𝑎𝑛 cos
𝑛𝜋𝑡

𝑝
+ 𝑏𝑛sin

𝑛𝜋𝑡

𝑝
]

=
1

2𝑝
න

−𝑝

𝑝

𝑓𝑝(𝜏) 𝑑𝜏 +
1

𝜋
෍

𝑛=1

∝

[cos(𝑤𝑡)Δ𝑤 න

−𝑝

𝑝

𝑓𝑝(𝜏)

cos(𝑤𝜏)𝑑𝜏 + sin(𝑤𝑡)Δ𝑤 න

−𝑝

𝑝

𝑓𝑝(𝜏) sin(𝑤𝜏)𝑑𝜏](5)
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It is convenient to have the Fourier

cosine and sine integral representation

as transform pair.
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The figure below shows this approximation

for wo=4, 8 and 16 rad/unit time.

Physically speaking, these curves describe the

output of an ideal low-pass filter, cutting off

all frequencies above wo, when the input

signal is an isolated rectangular pulse.
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