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Fourier Series Expansion for p

ﬂourier Transform and Inverse Fourier Transform:
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ﬁroperties of Fourier Transform: \
Time-domain operation Frequency-domain operation

Superposition

Time delay

Scale change

Time reversal
Duality

Frequency translation
Modulation
Convolution*
Multiplication
Differentiation

Integration

ayxy ()4 arx, (1)
x(r=1g)
x (al)
x(—1)
X (1)
x (1) exp(j2x fot)
x (t)cos (27 fyt)
xp (1) = x4 (1)

X (f} Xa (.r]
d"x (1)
di”

T
[ x(di

@ X, (f)+ay X, (f)
X (fyexp(=j271yf)
la|™" X (f fa)
X(=f)=X"())
x(=f)
X(f-1o)
IX(S=fo)+3X (£ + 1)
X (X ()
X () =X00

G2 X ()
X))/ G2+ 21X 0501

Parseval’s theorem:
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Hilbert Transform:
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I TABLE A6.2 Fourier-Transform Pairs

Time Function

Fourier Transform

(1)
e
sinc (2W1t)

exp(—at)u(t), a>0

exp(—alt])), a=>0

exp(—mt?)

Il
{l — T,
0,

o(t)

1

o(t — ty)
exp(j2mf.t)
cos(2mf.t)

Il <T
| =T

sin(2#f.1)

sgn(t)
1

T sinc (fT)

Lrecr(L)

2W 2W.
1

a + j2nf

o 2a B

a* + (2#f)?

exp(—f?)

T sinc?(fT)

1

3(f)

exp(—j2mfty)

3(f - f.)

YO = ) + 8(f + 1))
1

5 [8(F = ) = 8(f + 1))

jf

—f sgn(f)

Loss 1
0T+ g

] & n
7;)n=2—-x6<f - T())




