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In the name of God
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Fourier Analysis

Since, of course, many problems involve functions that are non-periodic and
are of interest on the whole x-axis, we ask what can be done to extend
the method of Fourier series to such functions. This idea will lead to
“Fourier integrals.”

Main idea:

mailto:bayat.farhad@gmail.com


1433/03/28

2

Zanjan University Zanjan University Zanjan University Zanjan University Zanjan University

Zanjan University Zanjan University Zanjan University Zanjan University Zanjan University

Zanjan University Zanjan University Zanjan University Zanjan University Zanjan University

Fourier Analysis

(5)

(4)
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Furthermore, from (6) and Fig. 281 we obtain
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Similarly, in the case of the Fourier integral (5), approximations are obtained by replacing ∞ by 
numbers a. Hence the integral

Approximation:

approximates the f (x).
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Figure 283 shows oscillations near the points of discontinuity of f(x). We might expect that
these oscillations disappear as aàinfinity. But this is not true; with increasing a, they are shifted
closer to the points x=±1. This unexpected behavior, which also occurs in connection with
Fourier series, is known as the Gibbs phenomenon.

Note: Gibbs phenomenon
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(a) Fourier Cosine Integral: 

Therefore we get:
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(b) Fourier Sine Integral: 

Similarly we have:

Where:

Therefore:

Therefore we get:
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Fourier Cosine and Sine TransformsFourier Cosine and Sine Transforms

An integral transform is a transformation in the form of an
integral that produces from given functions new functions
depending on a different variable.
One is mainly interested in these transforms because:
- they can be used as tools in solving ODEs, PDEs, and
integral equations and
- can often be of help in handling and applying special
functions.

X w
F

F-1
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The Fourier cosine transform concerns even functions f(x)
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F

F-1Inverse Fourier cosine 
transform of 
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Notations:
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Question?
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If f(x) is absolutely integrable on the positive x-axis and piecewise
continuous on every finite interval, then the Fourier cosine and sine
transforms of f exist.

Properties:

Zanjan University Zanjan University Zanjan University Zanjan University Zanjan University

Zanjan University Zanjan University Zanjan University Zanjan University Zanjan University

Zanjan University Zanjan University Zanjan University Zanjan University Zanjan University

Fourier Analysis



1433/03/28

11

Zanjan University Zanjan University Zanjan University Zanjan University Zanjan University

Zanjan University Zanjan University Zanjan University Zanjan University Zanjan University

Zanjan University Zanjan University Zanjan University Zanjan University Zanjan University

Fourier Analysis

Zanjan University Zanjan University Zanjan University Zanjan University Zanjan University

Zanjan University Zanjan University Zanjan University Zanjan University Zanjan University

Zanjan University Zanjan University Zanjan University Zanjan University Zanjan University

Fourier Analysis

Final Results:
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Proof:
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