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1. 'Estw to s ma pou dÐnetai sto sq ma.
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Na upologisteÐ o metasqhmatismìc Fourier tou s matoc kai na deiqjeÐ ìti eÐnai:

X(f) = −2jAT sin(πf2T ) sin c(fT )

LÔsh:

X(F ) = −A
∫ −T/2

−3T/2
e−j2πftdt+A

∫ 3T/2

T/2
e−j2πftdt

=
A

j2πf
(ejπfT − ejπf3T )− A

j2πf
(e−jπf3T − e−jπfT )

=
A

j2πf
(2 cos(πfT )− 2 cos(πf3T ))

=
A

j2πf
(−2) sin(πf2T ) sin(−πfT )

= −2jAT sin(πf2T ) sin c(fT )

2. (a) DeÐxte ìti to s ma sthn prohgoÔmenh �skhsh mporeÐ na prokÔyei apo th pr�xh
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(b) Qrhsimopoi¸ntac idiìthtec tou metasqhmatismoÔ Fourier epibebai¸ste to prohgoÔmeno apotèlesma.

LÔsh:

(a) 'Eqoume
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(b)
x(t− t0) −→ ej2πft0X(f)

'Ara.

y(t) = x(t− T/2)− x(t+ T/2)

x(t) F−→ 2AT sin c(f2T )

}
=⇒

Y (f) = 2AT sin c(f2T )(ej2πfT/2 − e−j2πfT/2)

= 2AT
sin(πf2T )
πf2T

2j sin(πfT )

= 2jAT sin(πf2T ) sin c(fT )

3. Qrhsimopoi¸ntac ton orismì tou metasqhmatismoÔ Fourier upologÐste ton metasqhmatismì Fourier tou s matoc

x(t) = A

(
1− t

T

)
0 6 t 6 T

LÔsh:

X(f) = A

∫ T

0

(
1− t

T

)
e−j2πftdt

=
A

−j2πf
e−j2πft

∣∣∣∣T
0

− A

T

(
1

−j2πf

[
te−j2πft

∣∣∣∣T
0

−
∫ T

0
e−j2πftdt

])

=
A

j2πf

(
1− e−j2πfT

)
+

A

T (j2πf)

[
Te−j2πft − 1

−j2πf
(e−j2πfT − 1))

]
=

A

j2πf
− A

T (2πf)2
e−jπfT (e−jπfT − ejπfT )

=
A

j2πf
+

A

T (2πf)2
e−jπfT 2j sin(πfT )

2



4. Jewr ste to s ma y(t) = x(−t) + x(t) ìpou x(t) eÐnai to s ma sthn prohgoÔmenh �skhsh.
DeÐxte ìti:

Y (f) = AT sin c2(fT )

qrhsimopoi¸ntac idiìthtec tou metasqhmatismoÔ Fourier.

LÔsh: An
x(t)→ X(f)⇒ x(−t)→ X∗(f)

'Ara

Y (f) = X(f) +X∗(f)

= − A

T (2πf)2
sin(πfT )2j2j sin(πfT )

= 4
A

T

sin2(πfT )
4π2f2

= AT sin c2(fT )

5. Qrhsimopoi¸ntac idiìthtec tou metasqhmatismoÔ Fourier kai apotelèsmata apì tic prohgoÔmenec ask seic upologÐste
ton metasqhmatismì Fourier tou s matoc.
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LÔsh:

X(f) = AT sin c(fT ) +
A

j2πf
e−jπfT +

A

T (2πf)2
e−j2πfT 2j sin(πfT )−

− A

j2πf
ejπfT − A

T (2πf)2
ej2πfT 2j sin(πfT )

= AT sin c(fT )−AT sin c(fT )− A

T (2πf)2
2j sin(πfT )(ej2πfT − e−j2πfT )

=
4A

T (2πf)2
sin(πfT ) sin(2πfT )

= 2AT sin c(fT ) sin c(2fT )
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