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UYARL Bu belge, el yazisi ders notlarindan Claude (Anthropic) yardimiyla dijitale aktarilmistir.
Yardimcl kaynak olarak hazirlanmistir; hata veya eksik igerebilir. LUtfen orijinal notlar ve ders
kaynaklarini esas alin.

NOTICE This document was transcribed from handwritten lecture notes with the help of
Claude (Anthropic). It is meant as a supplementary resource and may contain errors or
omissions. Always check against the original notes and official course material.

Sayical f;’aret fg/emem‘n Temelleri

(Discrete-Time Signal Processing) (Kitap adi)

« 2 tane kisa sinav 20 dk

« Kisa sinav %10

. Odevler %5 Her ddev 1 puan
o Ara sinav %3S

« Final sinavi %50
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orijinal gizim, s. 1

Kuantalarsak dijital sinyal olur.
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Biz ayrik 2amanla galisacagiz.

X&) | :3(_‘.-}

PN }5‘2"3

orijinal gizim, s. 1
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T: period (sec)

1
7 fs : sampling frequency [Hz2]

x(n]=[ 1 19 1 12 00 0]0 O
n=37

Onemfi isaretler

5@}:{1 n="0

0O ow.

0O ow.

u[m]:{1 n=z0

x[(n]=a" = x[n]=r""
Genlik: |x[n]l = [r"
Zx[n] = Bn radyan

1l
a complex olsun  a = ref

x[n] = re® = ¢ cos On +j r" sin On

reel imajiner
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orijinal gizim, s. 2
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orijinal gizim, s. 2

x(n) =+ x[-118[n+ 1]+ x[0]d[n] + x[1]d[n - 1]+
+x[218[n =21+ - + x[k]8[n — k]

o0

x(n] = Z x(k] 8[n — k]

k=—00

— LUTT bir sistemin gjirisini bu sekilde bilirsek, bir girisin digerini bilirsek, her giris igin gikisi biliriz.
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orijinal gizim, s. 2
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orijinal ¢gizim, s. 3
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x[n] = AalWon = pgiwon (ej27r)n — Aej(wo+27r)n
T 1

Bu isaret 27 de periyodik
periyodiktir.
e
24 yn

orijinal gizim, s. 3

x[n] = Acos(won) = Acos(won + 27k)
= Acos(wp(n + N)) = Acos(wgn + woN)

x(n+ N] =x[n] for all n = isaret periyodiktir 271k = wolN
T
xi(n] = cos ( 3 n)
~—
Wo
tamsay bu da tamsay)
(0 harig) olmak 2orunda
wp = g sartimiz 2n k= g N
Bk =N
k=TicinN= 8 c¢ikar
(sample)
Her 8 drnekte bir kendini tekrarlar.
2 tam periyot igin n = O'dan n = 15% kadar gizdirilir.
3
x2[n] = cos (j n)
3
37 37
Wo = ? 21k = ? N
16k
1 = N
3
k= 3igin M: 16 sample
x3[n] = cos(3n)
27 . o
wp =3 2k = 3N = k=N periyodik degil
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k ve N aynl zamanda tamsayl olamiyor.

xiln) Ny
xa[n) N
x3[n] = x1(n] + x2[n] periyodik ekok(Ny, N3) ile

*  xi(n]-x2[n] periyodik mi??  Sdev

x[(n] = Eneriisi i Ix[k]12

k=—00

1 K
Ortal ic  lim —— k|2
olpna dle it sy Al

Eger bir isaretin enerijisi Ex < co ise ona eneriji isareti denir ve ortalama gics sifirdir.

GUg isaretlerinin guct O'dan farkli, enerjisi sonsuz.

xa(t) = cos(Qpt) = cos(2mFpt)

Frekansi normalize olur

Q
xa(t)‘ = x[n] = cos(QonT) = cos ( —© m)
t=nT FS
F 1
= cos (27T,0 n) ==
Fs Fs
Ornekleme frekansina gére normalize edilen hali:
= cos(won) = cos(2nfon)
I ‘m;i ?1.\nd-t'\' | Q
6“'4\"4;;*‘ Foekant) ‘\T
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L (1 A > F' ! | |
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" — 1 " ,\ ! ! ! | ! ! I !
0 | e ST tctenn hau o,
. 4 \ ) e (od [sec ! ] e Crfiye
9 1w 4 Fthang
+ T + ;_g - Hz 4 ‘ . .
o s
orijinal gizim, s. 4
cos( wg n) = cos(x) ? Ornek = radyan
~—~—

radyan

cos(\27f't/ fl/’r!)

rad

— cos(0,17tn) isaretini gizdirin
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cos(0,27n)
cos(0,9mn)
cos(Tn)
cos(1,17tn)
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