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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.
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I Ornek
| Counsider a binary communication system that receives equally likely signals s1(€) and s5(¢)
plus AWGN. Assume that the receiving filter is a MF, and the noise PSD Np is 10712 Watt/Hz.
Use the values of the received signal voltage and time shown in the figure below to compute
bit error probability.
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Tkili igaretlegmenin Hata olasili Performans:

Tek kutuplv igaretiegme (Unipolar cignaling)
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Cift kutuplo igaretlegme (Bipolar cignaling)
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Tkili icaretlegmede hata olasihgi ve MAP kriteri
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orijinal gizim, s. 5
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& Gekil-Basili sekil: tek kutuplu ve cift kutuplu isaretlesmenin bit
hata basarimi (P, — €,/Ng egrileri); dijitallestirilmedi. Sekil Uzerindeki
el yazisi notlar: “Tek kutuplu isaretlesme”, “Cift kutuplu”, “3 dB”.
(orijinal notta, s. 5)

2€, 3
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Tkili icaretlegmede hata olasihgi ve MAP kriteri

Gift kutuplu daha iyi performans saglar.

Var yok haberlesmesi, 1sik fiber haberlesmede kullanilir (tek kutuplu)

Ornek: Sklar, $163, Prob 3.5

Max bit rate?

7 Gekil-Basili soru (Sklar Prob. 3.5): =1 Vluk cift kutuplu
ikili isaret, iki tarafli gic spektral yogunlugu 107> W/Hz olan
toplamsal beyaz Gauss giriltlsy, eslesmis sizgegle algilama;
Pg = 1072 icin gdnderilebilecek maksimum bit hizi isteniyor.

(orijinal notta, s. 6)

1 bit
r =
T sn
2€
—>Pb:6)< Nb>s10—3 g, 3 ART = 12T]=T
Y 0,001
2€
Z=b > 3,08 (Tablodan)
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[2T 2T
— 2 3,08 — 29,4864
= No = No

N
= T2 70 .9,4864 = 9,4% - 1073 sn

1

R = 7 < 105,41 bit/sn

Ornek Sklar, Prob 314

P Sekil: Basili soru (Sklar Prob. 3.14): NRZ ikili darbeler, gig 2ayiflamas
3 dB olan kablo, koherent algilama, veri hizi 56 kbitfs, Ng = 106
W/Hz; Pg = 1072 icin vericide gereken minimum gig isteniyor.

(orijinal notta, s. 6)

NRZ-L, attenvation 3 dB

Coherent detection

R = 56 kbit/sec, Ng = 1076 Watt/Hz
min amount of power needed at Tx for P, = 1073

Bipolar signaling = P, = C\)(\/%Veob> = 10=3

- n2
& T AT \/2A2(1/56000) g3

= 56000 bit 106
=3,1 tablodan

1
R=—
-

2A42(1/56 000
\/ %_6 ) = 3,1 = A2 =0,265 Watt ~ 220 mW
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orijinal gizim, s. 7

10 logp Pr = 10 logg £ + 10 logg P

p
Ed =10 logm F;

Po = A? = 220 mW

Pr = Pp - 10La8/10
= 270 mw - 103/10
= 540 mW

Likelihood Ratio Tect and Maximom a Pocteriorit™o25ility
(MAP) Criterion

Muhtemellik orani testi ve maksimum sonsal olasilik kriteri
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= likelinood ratio test
fzs2) &7, P(s1)

A(2)

flafsr)
fzls2) &,

Eger Ps1) = P(52) = § = A) =

Maximum likelihood criterion
(En muhtemeli bulma kriteri)
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Tkili icaretlegmede hata olasihgi ve MAP kriteri
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orijinal ¢gizim, s. 9
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orijinal gizim, s. 9
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