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B 8-26:  Zvvapmnon mokvotnrag mbavotntag (onn) Po(X) Ko pi(X).

—o omua 9-26 eivat StypaplGEVES 01 TEPIOYES TOV KUTAVO LMY
£ omoieg epgaviletor opdipo amodoyng Kat cOAApA amdppyng,
B omcwonoleiton oplopévo Katdeh amdeacng A'.

 TavoTTo «oQAApe amodoyne» (oy. 9-26a) vroloyiletar amd

fpEo

e X dx (9.79)
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g 0-A 20" o (9.80)
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pPs(X) = _fm pree

e & Zeidx (9.83)
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re*f”gdy (9.84)

Qx) = —\/;=n s

oL Sivel T droypapUGHEVT) TTEPLOYT oTO OY. 9-27, 1 (9.83) yiveton pe
y=x/G

Bs: = r 1 e dy = Q[A/(20)] (9.85)
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Ani. n mBavoétnTe cpdipotos eEaptdtal amd Ty andcTacn A pe-
Ta&d Tov dVo katactdocewmv 0,1 dwwpepévn pe to gdpPoOg TG OMNT TOU

Bopvov.
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1-Q(x) Q(x)

X Y

Zympa 9-27:  Ileproyn Q(xX) oV ORT TNG KOVOVIKNG KUTAVOLTC.

Aoppavovtag véyn 6T 1 péon oG TOU [HOVOTOAIKOD TTHALLOD
sivau
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kot tov BopvPfov N (g€ 9.75), maipvope amd tnv (9.85) yue 10
HOVOTOAIKO TTOAUO TNV 16080VaUT OYEoT

e Q[ %J (9.86)
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Error Function

H diagpadveia auth €XEl
YPOQPEI £TOI WOTE VA
OUCOXETICETAI UE TO OXNMO
NG €TTOMEVNG DIAPAVEIAG,
yia TNV JETAdOoOoN TOU
Aoyikou 1 pe évav BeTIkO
TTAAUO Kal Tou Aoyikou O
ME Evav apvnTIKO TTAAUO.

Pr(x)

v(@2ro)

Area equal to
tail probability

= 0 v +

Figure 5.7 Gaussian PDF

The probability of an error is also known as bit error rate (BER) and, for
example, a BER of 106 simply means that on average one bit will occur in
every million transmitted. Where noise and symbol amplitudes are known.
error probability may not be found directly from Eqn (5.28) because the
integral is not in closed form. A number of methods may be used to perform
numerical calculations relating to BER, noise and symbol amplitude but we
shall confine ourselves here to use of the error function®, or erf(x):

2 [*
erf(x) = —J e du 5.29)
®===] (
where:
v
= 5.30
o2 ( )

The above expression for error function is equivalent to the probability that x
lies in the range 0 < x <+V. Error probability equals the area under the curve
for x > V. Now the area under the curve of the PDF for all x is of course |
Hence the area under the curve to the right of V' is given by:

Pe = 0.5]1 — erf(x)] (5.31)
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Figure 5.6 Effect of noise upona binary signal



Gaussian — Normal
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Error Functions (erf - erfc) and Q-Function

2 oe 42
erfcw:l—erfw:ﬁ/‘13 e dt :ZQ(\/§X)

Q((‘ik)é \/‘12? /;:C f?_%d;z: Q(—x) =1 : Q0) = é : Q(x) =0 : Q(—z)=1-0Q(x)
1 T
1 1 (X I
5 |

T — 1 = 0

Pr{X >z} =0Q ('1 . “) ) |
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