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1.

2. H idèa thc geometrik c anapar�stashc shm�twn eÐnai na anaparast soume ena s ma x(t) san grammikì
sundiasmì apo n orjokanonik¸n shm�twn. Dhlad , dedomènou enoc sunìlou shm�twn s1(t), s2(t) . . . sn(t)
èqoume:

x(t) =
n∑

j=1

ajφj(t)

opou oi suntelestèc aj orÐzontai wc:

aj =
∫ ∞

−∞
x(t)φj(t)dt, j = 1, 2 . . . n

Oi sunart seic b�shc einai orjokanonikèc, dhlad ∫ ∞

−∞
φi(t)φj(t)dt =

{
1 , i = j
0 , i 6= j

T¸ra, mporoÔme na poÔme oti to x(t) mporeÐ na kajoristeÐ pl rwc apo to di�nusma twn suntelest¸n
tou

a =


a1

a2
...
an


To a eÐnai ena shmeÐo sto n-di�stato EukleÐdio q¸ro kai lègete di�nusma tou s matoc.

3. (aþ) ∫ T

0
cos(kωt) cos(lωt)dt =

1
2

∫ T

0
cos((k − l)ωt) + cos((k + l)ωt)dt =

1
2

∫ T

0
cos((k − l)ωt)dt+

1
2

∫ T

0
cos((k + l)ωt)dt ={

1
2

∫ T
0 1dt+ 1

2

∫ T
0 cos(2kωt)dt = T

2 , k = l

0 , k 6= l

(bþ) ∫ T

0
ejωtdt =

1
jω

[
ejωt

]T

0
=

1
jω

(ejωT − ej0) = 0

(gþ)

< ψk(t), ψl(t) > =∫ T

0
ejkωt(ejlωt)∗dt =∫ T

0
ejkωte−jlωtdt =∫ T

0
ej(k−l)ωtdt = 0

1



Gia k = l ∫ T

0
ej0dt =

∫ T

0
1dt = T

(dþ) Nai (Blèpe er¸thma 2)

4. (aþ)

T1 =
2π
ω1

=
2π
3ω

=
1
3
T

(bþ)

T2 =
2π
ω2

=
2π

4.5ω
=

2
9
T

(gþ)
x3(t) = cos(3ωt) cos(4.5ωt) = 1/2[cos(7.5ωt) + cos(1.5ωt)] =

H perÐodoc einai to EKP twn duo periìdwn, dhlad 

T3 =
2
3
T

2


