TABLE 3.1 THE Qfx) AND erfc (y) FUNCTIONS

Definition: Oc.vu,nh% e-14it gz
() PX>p;+yo,)= Qawuﬂhq—wqwnuuu; dz
2 O)=% Q(=»)=1-0Q(y), wheny=0

1
3 ey = YV e~v*i2 when y » | (approximation may be used for y > 4)

a2 .
@ in.cvnuﬂhn-. dz=20(v/3y), >0

(5) erfc (y)=1—erf(y)

Area = Q{y}

y Q(») y oy y a0 ey y

005 04801 105 01469 210 00179
010 04602 110 01357 220 00139
0.15 04405 115 01251 230  0.0107
020 04207 120  O.I1S1 240 00082 10 340
025 04013 125 00156 250 00062 '

030 03821 130 00968 260  0.0047
035 03632 135 00885 270 00035  10-3

040 03446 140 00808 280 00026 - 328
045 03264 145 00735 290 00019  —
0.50 0.3085 1.50 0.0668 3.00 0.0013

0.55 0.2912 1.55 0.0606 310 0.0010 -

0.60 0.2743 1.60 0.0548 3.20 0.00069 107 370
0.65 0.2578 1.65 0.0495 3.30 0.00048
0.70 0.2420 1.70 0.0446 3.40 0.00034
0.75 0.2266 1.75 0.0401 3.50 0.00023

10-¢
080 02119 180 0039 360 oooots 2. %0
085 01977 185 00322 370  0.00010
050 01841 190 00287 180 000007 10 4.7
095 01711 195 00256 390 000005 —————
100 0.1587 200 00228 400 000003 107t 4.78

* In some references the error function is somewhat differently defined.
Source: [Shanmugam, 1979), with permission from John Wiley & Sons, Inc.
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Figure 328 P, = f(S/N) of binary baseband signals. A, peak signal voltage; o,
rms noise voltage at threshold comparator input.
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Figure 3.26 Probability of error distribution—baseband systems. A more general
derivation of optimum receivers is given in Section 4.4 (see Figs. 4.9 and 4.10). Shaded
area represents P, surface for a transmitted —1 state. If there were no noise on the
line, the received signal sample would equal ~A volts. To make an error, the noise
has to be sufficiently large to change the polarity of the signal that is, it has to be
positive and larger than 4.
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