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Finite Fourier Transforms

The finite Fourier sine transform of F (x) , 0 < x < l is defined as

fs (p) =
l∫
0

F (x) sin pπx
l dx ; p ∈ I

Similarly, the finite Fourier cosine transform of F (x) , 0 < x < l is defined
as

fc (p) =
l∫
0

F (x) cos pπxl dx ; p ∈ I

For simplicity, we choose π as the upper limit of integration

fs (p) =
π∫
0

F (x) sinpxdx

fc (p) =
π∫
0

F (x) cospxdx
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Inverse Finite Fourier Transforms

Inversion formulae are given as follows:

1 When upper limit is π
For sine transform:

F (x) = 2
π

∞∑
p=1

fs (p) sinpx

For cosine transform:

F (x) = 1
π fc (0) + 2

π

∞∑
p=1

fc (p) cospx where fc (0) stands for
π∫
0

F (x) dx

2 When upper limit is l
For sine transform:

F (x) = 2
l

∞∑
p=1

fs (p) sin pπx
l

For cosine transform:

F (x) = 1
l fc (0) + 2

l

∞∑
p=1

fc (p) cos pπxl where fc (0) stands for

l∫
0

F (x) dx .
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Example

1. Find finite Fourier sine transform of F (x) = 1− x
π .

Solution: The finite Fourier sine transform of F (x) is given by,

fs (p) =
π∫
0

(
1− x

π

)
sinpxdx =

{(
1− x

π

) (
− cospx

p

)}π

0
−

π∫
0

(
− 1

π

) (
− cospx

p

)
dx

= 1
p −

1
πp

(
sinpx
p

)π
0

= 1
p .

2. Find finite Fourier cosine transform of F (x) = − cosk(π−x)
ksinkπ .

Solution. fc (p) =
π∫
0

− cosk(π−x)
ksinkπ cospxdx =

− 1
2ksinkπ

π∫
0

[cos {k (π − x) + px}+ cos {k (π − x)− px}] dx

= − 1
2ksinkπ

[
sin(kπ−kx+px)

p−k − sin(kπ−kx−px)
p+k

]π
0

= 1
2k

[
1

p−k −
1

p+k

]
= 1

p2−k2 , k 6= 0.1, 2, ....
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