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Orijinal not: Isaret-ve-Sistemler-ders-11.pdf

UYARL Bu belge, el yazisi ders notlarindan Claude (Anthropic) yardimiyla dijitale aktarilmistir.
Yardimcl kaynak olarak hazirlanmistiv; hata veya eksik igerebilir. Litfen orijinal notlari 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.

Ayrik Zamanis Fourier Transformo (Déniigiimii)

(Discrete-time Fourier Transform)

FT, periyodik olmayan isaretler igin tanmblidir.
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= Ayrik 2zamanli FT, X(eJ®) 27 ile periyodiktir.
X(ejw) L X(ej(w+27t))

Ornek
rx[n] = a"u[n], lal < 1ise X(e/?) =7

£ 00
, ) ] ' 1
X(?) = Z x[(n]e*" ? Z ale o = Z(ae‘iw)" ? T
r = = —ae
n=-o00 u[n]=1, n20 n=0 n=0 ¥, ock=ﬁ, o<
1
a"u[n] I L
1—ae®
X(&®) = |X(©)| XE)
= —
1—ae ® 7 T—acosw +jasinw
ed®=cos w—jsinw
IX(€*)l = =
\/(T—alcosw)2 ta2<in2w V1+aZ-2acosw
AX(e}w) = atam(ﬂ)
T—acosw

Claude ile dijitallestirildi + hata igerebilir / Digitised with Claude + may contain errors

1/6



f§AFet/er ve Sictemler Ders 11 — Ayrik Zomant Fourier Déniigimii (DTFT)

X&)

+ + + + w
2 =7t 7 2m
Ornek
x[m] = all, |al < 1ise X(e/) =7
. w . m .
X(®) = Z x[n]e " = Z allg=jon = Z a e VN 4 Za g PN
n=—oo n=—0oo n=—oo
-1 | 00 1 o} — 1 aej‘”
ad®)™" = ae/® = ad?)” 1= 1= .
= AT (ad®)P0=1""
jow L2 X(e®) = |X(elv
X(e®) = Ae— L — = =0 : Reel (e ) ()
—ae® 1-—ged?® 1+a2-2acosw AX(&®) = 0
IX(e/®)|

TTH WZI“?“-” s e,

2

In[ F T1—a
1+a2 —2acosw

Ornek

, =N
x[n] = {O :n: /\IT seklinde verilen ayrik zamanli dikddrtgen darbe isaretinin FT bulunuz.
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1Claude notu: etiketler yer dedistirmis gdriniyor; muhtemelen tepe degeri (w = 0) 1* %, en kiglk deger (w = =)

ﬁ olmali.
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2Clavde notu: sad taraf 1—e%ya esittir; muhtemelen sol taraf 1— e olmal.
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Periyodik igaretferin Fourier Transformo
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o0
x[n] = Z d[n—kN] periyodik dirtd treninin FT bulunuz.
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Ayrik Zamant Fourier Transformomun Ozellikleri

xn] <2 X(v)
X(®) = F{x(nl3
x{n] = F X&)}

1) Periyodiklik: x(®) = x((@*2M) 27 ile periyodiktir.
2) Lineerlik: cwxi[n]+ Pxa[n] <o oXq(e®) + pX5(?)

3) 2amanda Steleme: x[1 —ng] AN e JWno x(af®)

Genlik spektrumu degismez, faz spektrumu —wngp kadar Stelenir.
4) Frekonsta dteleme: ¢/Y0"x{n] < X (ellw-wo))
S) 2amanda katlama: x[—n] i X(e™Iv)
6) Eslenik alma: x*[n] P X*(e W)
7) Fark alma (differencing): x[n]—x[n—1] e (1 — e T9)X(e©)
8) Birikim (Accumulation):
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10) Parseval teoremi: €, = Z Ix[n]l? = LJ IX(e/“)|? dw
n=-—00 21 Jom

1) Garpma: xi[n]-x2[n] s LJ X—’(ej(x>X2(ej(w—(x)) o
27 o7

3Claude notu: n toplam indisidiy, toplamin disina gikamaz; muhtemelen = —j 3, nx[nJe 7" olmal.
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12) Konvolisyon: xi[n]* x5[n] PN X1(e/)X5 (e©)

x{n) —— hln] [—— yln)

y[nl = x[nl+  Aln] Lo (@) = x(@®)  H(®)

DUrtU cevabi Frekans cevabi

H(efw)—M Fl hin

X(eW)
Ornek
Tx[n] = u[n] ise X(ef®) =7
Reminder: u[n] = Z d[k] = Zé[ﬂ—k]

k=—00

i x[m] L o X(e®) + mx() Z §(w — 27k)
m=—00 k=—00

s[n] L 1
uln] «— St Z d(w — 27k)

k=—00

Ornek
H(elw) {1 0 = |w| = w¢

ayrik 2amanli algak gegiren filtrenin dirtd cevabini bulunuz.
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