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_earning Outcomes

> Able to learn how to find Fourier transforms and
Inverse Fourier transforms of some standard functions.

> Able to learn how to find finite Fourier sine and

cosine transforms and apply it in solving boundary value
problems.

» Comprehend the properties of Fourier transforms and
solve problems related to infinite Fourier transforms.

» Classify and solve partial differential equations.

» The Fourier transform can be used to interpolate functions
and to smooth signals.

» Fourier transforms can be used to determine
the constituent pitches in a musical waveform.



Definition - Fourier Transform :

Let f(x) be a function defined on ( -2, c0) and be
piecewise continuous in each finite partial interval

and absolutely integrable in (- o, o).

Then the Fourier Transform of f(x) Is defined as

v% f: e'PX fix) dx

Hence,

Fiflv)} =f (p) = & [™ e fix) dx



» Linearity property of Fourier Transform.
If f(p) and g(p) are Fourier Transform of f(x) and g(x) respectively then
F{af(x)+bg(x)}=a f(p)+h G(p)
Where a and b are constants.

Proof : we have
FU0= f(p)= 7z /7, e £ (x) dx
F{g(x)}: g(p)z \%fjﬂ eipx g(}{)dX

Flaf(X)+bg(x)}= ==/, e™* (af (x) + by (x)} dx

== [7 P (x) dx= [ P g()de

=a f(p)+b g(p)




Change of Scale Property .

Theorem 1:

If F@) Isthe complex Fourier Transform of f(x) then

Fif @)} = f(5),a>0

Proof:

If F@> Is the complex Fourier Transform of f(x) then

fp) ===y e™ fix) ds

s FUf) = =0 e M dy oo (1)

To prove that,
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From equation ( 1),

F{ flax)} = r f e™P* flax) dx
Put ax =t sothat adx = dt
= dx = dt/a
Limits :

[fx—> —othentr— — o and

I[fx— oothensr— oo

Hence, L e et e
F{ flax)} = mf—m ew{?ﬁf} =
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Shifting Property :

Theorem :

Statement: Tf £(p) is the complex Fourier transform of 7x,
. then the complex Fourier transform of

fix-a) is e f(p)
ie.F {fix-a) } =e®P2. f(p)
Proof :

By the definition of Fourier transform of ffx) . we have
F{fix) }= fp)=— f_"; B R I - — > (1)

1
'rE:nr

“F {fix-a) } = f_ieipxﬁ“x—m dx



When x— —oo,t - —0 andif x = 40, t = 40

ie.F {f(x-a) } = 7;_1: f_mweip(“*t)f(f) dt

= [T &2 et dt

= éeip“ f::)eipt f(t) dt

= A [ e f) it}
= P f(p) [from (1) ]
e’ f(p)

- Fifx-a) |

Hence the theorem 1s proved.
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