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LÔseic 2hc seir�c ask sewn

1.
∫ T/2

−T/2
x(t)z(t)dt =

∫ 0

−T/2
x(t)z(t)dt +

∫ T/2

0
x(t)z(t)dt

=
∫ T/2

0
x(−t)z(−t)dt +

∫ T/2

0
x(t)z(t)dt

=
∫ T/2

0
[x(−t)z(−t) + x(t)z(t)]dt = 0

Upojèsame oti x(−t) = x(t) kai z(−t) = −z(t)

2.

x(t) =
1
2

ej2t − e−j2t + ej3t − e−j3t

ejt − e−jt
=

1
2

(ejt − e−jt)[(ejt − e−jt) + 1 + (ejt − e−jt)]
ejt − e−jt

=
1
2

+ cos(t) + cos(2t)

T1 = 2π

T2 = π

'Ara
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Figure 2:

3. Sth genik  morf  (Sq. 2)

X0 =
A

T0

∫ tc

−tc

dt = A2
tc
T0

Xk =
A

T0

∫ tc

−tc

e−jk2πf0tdt =
A

T0

1
−jk2πf0

e−jk2πf0

∣∣∣∣
tc

−tc

= − 1
jk2π

(
e
−jk2π tc

T0 − e
jk2π tc

T0

)
=

=
1
kπ

sin(k2π
tc
T0

)

To s ma x(t) mporeÐ na grafteÐ wc �jroisma duo shm�twn (Sq. 3)
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Figure 3:

x(t) = x1(t) + x2(t)

Gia to x1(t)

X0 =
A

2
Xk =

A

kπ
sin(k

π

2
)

2



Gia to x2(t)

Ψ0 =
A

4
Ψk =

A

kπ
sin(k

π

4
)

'Ara

x(t) =
3A

4
+ 2

∞∑

k=1

A

kπ

[
sin(k

π

2
) + sin(k

π

4
)
]
cos(k2πf0t)

4.
w1 = e−t ‖w1(t)‖2 =

∫ ∞

0
e−2tdt =

1
2
⇒ ‖w1(t)‖ =

1√
2

'Ara
ψ1(t) =

√
2e−t

w2(t) = v2(t)−
〈

v2(t)ψ∗1(t)
〉

ψ1(t) = e−2t −
∫ ∞

0
e−2t

√
2e−tdt

√
2e−t = e−2t − 2

3
e−t

‖w2(t)‖2 =
∫ ∞

0
(e−2t − 2

3
e−t)2dt =

∫ ∞

0
(e−4t − 4

3
e−3t +

4
9
e−2t)dt =

1
36
⇒

‖w2(t)‖ =
1
6

'Ara

ψ2(t) =
w2(t)
‖w2(t)‖ ⇒ ψ2(t) = 6e−2t − 4e−t

w3(t) = v3(t)−
(〈

v3(t)ψ∗1(t)
〉

ψ1(t)+
〈

v3(t)ψ∗2(t)
〉

ψ2(t)
)

=

= e−3t

[ ∫ ∞

0
e−3t

√
2 e−tdt

√
2e−t +

∫ ∞

0
e−3t(6e−2t − 4e−t) dt (6e−2t − 4e−t)

]
=

= e−3t − 6
5
e−2t +

3
10

e−t

‖w3(t)‖2 =
∫ ∞

0
(e−3t − 6

5
e−2t +

3
10

e−t)2 dt =
1√
6

1
10

'Ara

ψ3(t) =
√

6
(

10e−3t − 12e−2t + 3e−t

)

5.

ak =
∫ T

0
x(t)ψ∗k(t)dt

'Ara

a1 =
∫ T/2

0
ψ∗1(t)dt −

∫ T

T/2
ψ∗1(t)dt =

√
2

[ ∫ T/2

0
e−t dt −

∫ T

T/2
e−t dt

]
=

=
√

2
(

1− e−
T
2 − e−T + e−

T
2

)
=
√

2 (1− e−T )

a2 =
∫ T/2

0
(6e−2t − 4e−t) dt−

∫ T

T/2
(6e−2t − 4e−t) dt = 4e−T − 3e−2T − 1

a3 =
√

6

[
10

∫ T/2

0
e−3tdt−12

∫ T/2

0
e−2tdt+3

∫ T/2

0
e−tdt−10

∫ T

T/2
e−3tdt+12

∫ T

T/2
e−2tdt−3

∫ T

T/2
e−tdt

]
=

=
√

6
(10

3
e−3T − 6e−2T + 15e−T − 20

3
e−3T

2 − 6e−
T
2 +

1
3
)

3



6. p.q. ∫ ∞

0
ψ1(t)ψ∗1(t)dt = 2

∫ ∞

0
e−2tdt = 1

∫ ∞

0
ψ1(t)ψ∗2(t)dt =

∫ ∞

0

√
2e−t(6e−2t − 4e−t) dt = 2

√
2

∫ ∞

0
(3e−3t − 2e−2t) dt =

2
√

2(3
1
3
− 2

1
2
) = 0

k.l.p

7. ∫ T

0
wk(t)w∗l (t) dt =

∫ T

0
sin(

2π

T
kt) sin(

2π

T
l t)dt =

=
∫ T

0

1
2

sin(
2π

T
(k − l)t) dt − 1

2

∫ T

0
sin(

2π

T
(k + l)t) dt

︸ ︷︷ ︸
0

=

=
1
2

∫ T

0
sin

(
2π

T
(k − l)t

)
dt =

{
0 k 6= l
T
2 k = l

‖wk(t)‖2 =
T

2
⇒ ‖wk(t)‖ =

√
T

2
'Ara to orjokanonikì sÔnolo eÐnai :

ψk(t) =

√
2
T

sin
(

2π

T
kt

)
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