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Apant seic

1. Na eurejeÐ o metasqhmatismìc Fourier tou s matoc diakritoÔ qrìnou

g(n) = a−nu(−n)− anu(n), |a| < 1.

Na eurejeÐ to mètro kai h f�sh tou metasqhmatismoÔ. Gia poièc suqnìthtec to mètro eÐnai
mègisto;
Ap�nthsh:

G(ω) =
1

1− aeiω
− 1

1− ae−iω
=

aeiω − ae−iω

1 + a2 − 2a cos ω
=

2ai sinω

1 + a2 − 2a cos ω

To mètro eÐnai

|G(ω)| = 2|a sinω|
1 + a2 − 2a cos ω

H f�sh eÐnai

ϕ(ω) =

{
π
2 a sinω > 0
−π

2 a sinω < 0

Epeid  to mètro eÐnai �rtia kai periodik  sun�rthsh thc suqnìthtac arkeÐ na eurejoÔn oi
jèseic megÐstou gia 0 ≤ ω ≤ π. H parag¸gish tou mètrou dÐdei gia ton arijmht 

2|a| cos ω(1 + a2 − 2a cos ω)− 4a|a| sin2 ω = 2|a|(1 + a2) cos ω − 4a|a|.

Epeid  |G(0)| = |G(π)| = 0 kai |a| < 1, a 6= 0, up�rqei mègisto gia ±ω tètoio ¸ste

cos ω =
2a

1 + a2

2. Gia èna diakritì s ma x(n) dÐdontai oi akìloujec sqèseic gia to metasqhmatismì Fourier.

(a) X(0) = 1

(b) X(π) = 0

(c) ϕ(ω) = 0,∀ω
(d)

∫ π
−π X(ω)dω = π

Na eurejeÐ to mikrìterhc èktashc s ma diakritoÔ qrìnou pou ikanopoieÐ tic anwtèrw sunj kec.
Ap�nthsh:
AfoÔ ϕ(ω) = 0,∀ω, ja eÐnai X(ω) �rtia, pragmatik  kai mh arnhtik . Epomènwc kai to
s ma ja eÐnai �rtio. Apì

∫ π
−π X(ω)dω = π prokÔptei ìti x(0) = 1

2 . Apì tic dÔo pr¸tec
sqèseic, se sunduasmì me to gegonìc ìti to s ma eÐnai �rtio, sun�getai ìti

x(0) + 2
∞∑

n=1

x(2n− 1) + 2
∞∑

n=1

x(2n) = 1



x(0)− 2
∞∑

n=1

x(2n− 1) + 2
∞∑

n=1

x(2n) = 0

'Ara
∞∑

n=1

x(2n− 1) +
∞∑

n=1

x(2n) =
1
4
, −

∞∑
n=1

x(2n− 1) +
∞∑

n=1

x(2n) = −1
4
.

Telik� ∞∑
n=1

x(2n− 1) =
1
4
,

∞∑
n=1

x(2n) = 0.

Gia mikrìterh èktash ja eÐnai x(1) = 1
4 kai x(n) = 0, n > 1. Lìgw tou �rtiou s matoc ja

eÐnai telik�

x(n) =


1
2 n = 0
1
4 |n| = 1
0 |n| > 1


