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Apant seic

1. DÐdontai dÔo suneq  s mata

g(t) = −teatu(−t)− te−atu(t),

kai
h(t) = −teatu(−t) + te−atu(t),

me a > 0. Na eurejeÐ o metasqhmatismìc Fourier kai gia ta dÔo kai mèsw tou metasqhma-
tismoÔ Fourier na apodeiqjeÐ ìti

h(t) =
a

2

∫ t

−∞
g(τ)dτ +

1
2a

g′(t).

Ap�nthsh:

G(ω) =
1

(a− iω)2
− 1

(a + iω)2
=

2iaω

(a2 + ω2)2

H(ω) =
1

(a− iω)2
+

1
(a + iω)2

=
2(a2 − ω2)
(a2 + ω2)2

O metasqhmatismìc Fourier tou

a

2

∫ t

−∞
g(τ)dτ +

1
2a

g′(t)

eÐnai
a

2
4iaω

(a2 + ω2)2iω
+

1
2a

iω
4iaω

(a2 + ω2)2
=

2(a2 − ω2)
(a2 + ω2)2

2. Na eurejeÐ o metasqhmatismìc Fourier tou s matoc

x(t) =

{
1− |t|, |t| ≤ 1

0, |t| > 1

Ap�nthsh:
To s ma x(t) isoÔtai me th sunèlixh tou

h(t) =

{
1, |t| ≤ 1

2
0, |t| > 1

2

me ton eautì tou. 'Ara

X(ω) =
(

sinc
ω

2

)2

.



3. DÐdetai o akìloujoc metasqhmatismìc Fourier

H(ω) =
1− iω

1 + iω
.

ZhteÐtai na parastajeÐ se polik  morf  kai na eurejeÐ o antÐstrofoc metasqhmatismìc.
Ap�nthsh:

H(ω) =
1− iω

1 + iω
=

e−i arctan ω

ei arctan ω
= e−2i arctan ω

H(ω) =
2

1 + iω
− 1

O antÐstrofoc metasqhmatismìc Fourier ja eÐnai

h(t) = 2e−tu(t)− δ(t).


