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1. BreÐte th seir� Fourier gia thn sun�rthsh

f(x) =
{

0 −5 < x < 0
3 0 < x < 5

Pwc prepei na oristeÐ h sun�rthsh sto x = 0 ètsi ¸ste h seir� na sugklÐnei sto f(x) sto di�sthma (−5, 5)?
Ap�nthsh
L = 5. 'Eqoume ìti

an =
1
5

∫ 5

−5

f(x) cos
(nπx

5

)
dx =

3
5

∫ 5

0

cos
(nπx

5

)
dx =

3
5

(
5

nπ
sin

(nπx

5

))∣∣∣∣
5

0

= 0

gia n 6= 0.
'Omoia a0 = 3 kai

bn =
1
5

∫ 5

−5

f(x) sin
(nπx

5

)
dx =

3
5

∫ 5

0

sin
(nπx

5

)
dx =

3
5

(
− 5

nπ
cos

(nπx

5

))∣∣∣∣
5

0

=
3(1− cos(nπ))

nπ

Apo thn jewrÐa thc sÔgklishc twn seir¸n Fourier gia na èqoume thn sunèqeia sto x = 0 ja prèpei f(0) = 3
2

(to hmi�jroisma tou dexioÔ kai tou aristeroÔ orÐou).

2. DeÐxte thn tautìthta tou Parceval dhlad  ìti

1
L

∫ L

−L

f2(x) dx =
a2
0

2
+

∞∑
n=1

(a2
n + b2

n)

an upojèsoume ìti h seir� Fourier gia thn f(x) sugklÐnei omoiìmorfa.
Ap�nthsh
An

f(x) =
a0

2
+

∞∑
n=1

(
an cos

(nπx

L

)
+ bn sin

(nπx

L

))

tìte

f(x)2 =
a2
0

4
+

∞∑
n=1

an
a0

2
cos

(nπx

L

)
+ bn

a0

2
bn sin

(nπx

L

)
+

∞∑
n=1

∞∑
m=1

anam cos
(nπx

L

)
cos

(mπx

L

)
+ bnbm sin

(nπx

L

)
sin

(mπx

L

)
+ anbm cos

(nπx

L

)
sin

(mπx

L

)

Oloklhr¸noume apo −L wc L kai paÐrnoume to zhtoÔmeno.

3. Na apodeÐxete me thn qr sh dianusm�twn ton nìmo twn hmitìnwn.
Ap�nthsh
−→a + −→

β + −→γ = −→0 Pollapl�si�zoume (exwterikì ginìmeno ) me −→a kai apo ton orismì tou ex. ginomènou
paÐrnoume |a|

sin(A) = |β|
sin(B)
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4. Na apodeiqteÐ oti (a× b)2 = a2b2 − (ab)2

Ap�nthsh
(a× b)2 = a2b2cos2θ = a2b2 − a2b2sin2θ = a2b2 − (ab)2

5. Na exetasteÐ an ta dianÔsmata : ~u = (3, 2, 1), ~v = (5,−1, 2), ~w = (8, 1, 3) eÐnai grammik� anex�rthta.
Ap�nthsh
BrÐskoume to miktì ginìmeno touc, kai paÐrnoume oti (u × v) • w = det(u, v, w) = 0 , epomènwc eÐnai
sunepÐpeda, �ra grammik� exarthmèna.
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