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SHMATA KAI SUSTHMATA

Ta sămata eÐnai ènac trìpoc epikoinwnÐac metaxÔ anjrÿpwn, metaxÔ
anjrÿpwn kai mhqanÿn kai metaxÔ mhqanÿn

’Ena săma ekfrĹzei th metabolă enìc fusikoÔ megèjouc (exarthmènh
metablhtă) sunartăsei enìc Ĺllou fusikoÔ megèjouc (anaxĹrhth
metablhtă). Ta sămata metafèroun plhroforÐa.

• t → x(t)

• n → x(n)

To sÔsthma ekfrĹzei metasqhmatismoÔc metaxÔ shmĹtwn. Ta su-
stămata qrhsimopoioÔntai gia thn epexergasÐa, metĹdosh ă apojă-
keush plhroforÐac.

• y(t) → St(x(t), η(t))

• y(n) → Sn(x(n), η(n))

TO JEWRHMA THS DEIGMATOLHYIAS:- jewrhtikă jemelÐw-
sh thc metatropăc analogikÿn shmĹtwn se sămata diakritoÔ qrìnou
kai antÐstrofa.
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ANALOGIKA/YHFIAKA SHMATA

Analogikì săma

t → x(t)
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Yhfiakì săma

n → x(n)
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SHMATA DIAKRITOU QRONOU

QronikĹ sămata: metabolă plĹtouc sunartăsei tou qrìnou

n → x(n)

to săma thc fwnăc, to mousikì săma

PolukanalikĹ qronikĹ sămata

n → x(n), x(n) =

[
x1(n)

...
xk(n)

]

seismikĹ sămata, biologikĹ sămata (ECG, EKG)
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QwrikĹ sămata: metabolă plĹtouc sto qÿro (plĹtoc, măkoc)

(i, j) → x(i, j)

to săma thc eikìnac, magnhtikă apojăkeush

PolukanalikĹ qwrikĹ sămata

(i, j) → x(i, j), x(i, j) =

[
x1(i, j)...
xk(i, j)

]

ègqrwmh eikìna
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QwroqronikĹ sămata: metabolă plĹtouc sto qÿro kai to qrìno

(i, j, n) → x(i, j, n)

to săma kinoÔmenhc eikìnac

PolukanalikĹ qwroqronikĹ sămata

(i, j, n) → x(i, j, n), x(i, j, n) =

[
x1(i, j, n)

...
xk(i, j, n)

]

to săma ègqrwmhc kinoÔmenhc eikìnac

.
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EIDIKES KATHGORIES SHMATWN

• Periodikì săma x(n) = x(n + N), N akèraioc

• ’Artio săma x(n) = x(−n)

• Perittì săma x(n) = x(−n)

• Pragmatikì săma x(n) ∈ <
• Migadikì săma x(n) ∈ C

x(n) = x<(n) + x=(n)

x(n) = r(n)eθ(n)
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BASIKA SHMATA

• To monadiaÐo deÐgma

δ(n) =

{
1, n = 0,
0, n 6= 0
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• To monadiaÐo băma

us(n) =

{
1, n ≥ 0,
0, n < 0
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• To ekjetikì săma diakritoÔ qrìnou

x(n) = an, a ∈ C
AnĹlush: a = raeθa

x(n) = rn
aeθan

−1 −0.8 −0.6 −0.4 −0.2 0 0.2 0.4 0.6 0.8 1
−0.8

−0.6

−0.4

−0.2

0

0.2

0.4

0.6

0.8

1

|a| < 1

−500 −400 −300 −200 −100 0 100 200 300 400
−400

−300

−200

−100

0

100

200

300

400

|a| > 1

9



BASIKES PRAXEIS SHMATWN

• Qronikă metatìpish

y(n) = x(n−D)

• Prìsjesh

y(n) = x1(n) + x2(n)

• KlimĹkwsh (enÐsqush, apìsbesh)

y(n) = cx(n)

• Pollaplasiasmìc

y(n) = x1(n)x2(n)
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SUSTHMATA DIAKRITOU QRONOU

x(n) → y(n) = Fn(x(n))

• EÐsodoc: Săma x(n), k × 1

• ’Exodoc: Săma y(n), `× 1

ParadeÐmata:

• y(n) = x(n)− x(n− 1) + 0.5x(n− 2)

• y(n) = cos(1000n)x(n)

• y(n) = ax1(n) + bx2(n)
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IDIOTHTES SUSTHMATWN

• SÔsthma qwrÐc mnămh

y(n) = F(x(n))

y(n) = 2x(n), y(n) = cos(2n)x2(n)

• SÔsthma me mnămh

y(n) = F(x(n), . . . x(n− q))

y(n) = x(n)− 3x(n− 1)

y(n) = 2nx(n− 5)

• SÔsthma aitiatì

y(n) = F(x(n), . . . x(n− q))

y(n) = x(n) + cos(n)x(n− 1)

• SÔsthma mă aitiatì

y(n) = F(x(n + p), . . . x(n), . . . x(n− q))

y(n) = x(n + 1)− x(n− 1)

y(n) = cos(n)x(n + 1)
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• Dunamikì sÔsthma

y(n) = Fn(x(n))

y(n) = 2nx(n)

y(n) = cos(3n)x(n) + 2nx(n− 3)

• Statikì sÔsthma

y(n) = F(x(n))

y(n) = 2x(n)

y(n) = −x(n) + 2x(n− 3)

• To grammikì sÔsthma (arqă thc upèrjeshc)

F(ax1(n) + bx2(n)) = aF(x1(n)) + bF(x2(n))

• Qronikì analloÐwto sÔsthma

F(x(n−D)) = y(n−D)

• SÔsthma (BIBO) eustajèc (bounded input bounded output)

|x(n)| ≤ A < ∞→ |y(n)| ≤ B < ∞
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SHMA FWNHS STO MATLAB

clear

load speech.mat

figure(1)

plot(x)

figure(2)

hist(x,64)
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EIKONES STO MATLAB

clear

[lenna,m]=imread(’lenna.tif’,’tiff’);

figure(1), clf

colormap(m)

image(lenna), axis(’square’)

figure(2)

mapr=kron([ 1 0 0],[0:255]’)/255;

lennar=lenna(:,:,1);

image(lennar)

colormap(mapr),axis(’square’)

figure(3)

mapg=kron([ 0 1 0],[0:255]’)/255;

lennag=lenna(:,:,2);

image(lennag)

colormap(mapg),axis(’square’)

figure(4)

mapb=kron([ 0 0 1],[0:255]’)/255;

lennab=lenna(:,:,3);

image(lennab)

colormap(mapb),axis(’square’)
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’Egqrwmh eikìna RGB
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clear

[lenna,m]=imread(’lenna.tif’,’tiff’);

figure(1), clf

y=rgb2gray(lenna);

image(y)

map=kron([ 1 1 1],[0:255]’)/255;

colormap(map),axis(’square’)
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