LE./EECS 4214 Digital Communications
Formula & Data Sheet... FINAL EXAM F14

1 Constant and Units

c=3x 10® m/s (in free space), ¢ = 2 x 10® m/s (in media)

1A=10"9m
1 pum=10"%m
1m=10"2 km

1s=10% ms

kbps = 103 bps

Mbps = 10° bps

KBps = 10% Bps (the simplifying relation we will use unless otherwise specified)
MBps = 10° Bps (the simplifying relation we will use unless otherwise specified)

2 Equations

2.1 Fourier Stuff

oo

x(t) _ /:X) X(f)ejzﬁftdf,X(f) :/ w(t)efj%rftdt

F{rect(t/T)} = Tsinc(fT) = Tsizl(wa)/wa
F{sinc(t/T)} = Trect(fT)
F{1—|7|/T} = Tsinc*(fT)

oo [e')

z(t)= cnejz“”fﬁ,cn:/ z(t) exp(—j2mnfot)dt

n=-—o00 -

2.2 Basic Signals and Systems Stuff

Szt Wdt = [T X (F)Pdf
bu () = X (NP Ga(f) = Xlenl?6(f = nfo), Go(f) = limr o0 | X7 ()
Ro(1) = [T a(t)a(t + 7)dt, Ro(7) = limp oo 7 [0 x(t)a(t + 7)dt
sinc(1.4/m) ~ 0.707, [~ _sinc(z)dz = 1

y(t) = z(t) * h(t) = ffooo x(t — 7)h(r)dr

1
HRC(f) = m,f&m = 1/271‘RC
n=N
z(mT) = Z enx(mT —nT)
n=—N

2.3 Trig.

sin(a 4+ b) = sinacosb + cosasinb, cos(a + b) = cosacosb — sinasin b
sin(a + b) = sinacosb + cosasinb, cos(a = b) = cosacosb F sinasin b
sin 2a = 2sina cos a, cos 2a = cos? a — sin? a = 2cos® a — 1, cos? a = 0.5 + 0.5 cos(2a)
cosa = (4% + e79%) /2, sina = (e/* — e77%)/j2,tana = sina/ cosa
cos(wt) - cos(wt + ¢) = 0.5[cos ¢ + cos(2wt + ¢)]



2.4 Analog-to-Digital

SNR [dB] = 10log(SNR)
SNR, =02/(¢*/12), SNRgap = 6.02b + 10.8 + 10log(02/V2), SNR; = 3/(0}? + f})

2.5 Probability

px(x) = dFx(z)/dz
exp{[—<w2— W29 (X > @) = Q((a = 1)/o)

E[X" = [7_a"p(z)dz,02 = E[(X —my)?] = E[X?] — m?

x

G.(f) = ffooo R, (1) exp[—j2n fr]dr, 02 = R.(0) — m2

pn(T) =

H
(2 —a1)2/20% + 10 P(s1) = —(2 — a)?/202 + In P(ss)
H.

2

Ps = P(Hy|s1)P(s1) + P(Hy|s2)P(s2), Ps = Q(“2—2) P = Q (A)

E
P =Q ( d) , Pg ~ (log, M)Pp

2N,
_ M/2 2F,
_ Ey/2N, ~
PB 0.5e ,PB M—1Q< NO>
© GO5|p. -1 oo
ol %] = [
2.6 And All the Rest
2 [T _ (a1 —az)?
SNRr = - [m|sf\ af. SN Ry =
k=00 k
Y p <f+T> =T, Prc =T for0 < |f| < (1 —r)/2T
k=—oc0
T T 1-—
Pre == {1 + cos [W (|f + rﬂ } for 1 —r)/2T <|f|<(1+7r)/2T
2 r 2T
B L cos(mrt/T)
Pre =0 for (14 7)/2T < |f|,prc(t) = smc(t/T)i1 — /T2
kP, (A/DIE 026y
e T A A

1.21 ~ /1[1 + cos(mx)][1 + (22)?]%5da
0

I
c=(X"X)"' X"z c= (SNR + XTX1> X"z

By(i,5) = |z, — s©|?

N Ty Ty
si(t) = Zaij%‘ (t),ai = / Si%dt,/ ith;dt = 65
j=1 T; T;

* sin? px
2

™
de = 2P
T

Qx) ~ x\}ﬂ exp(—z?/2) for z > 37/0 -



Q-Function Table

Q(2)

Q(2)

0.0

0.50000

2.0

0.02275

0.1

0.46017

2.1

0.01786

0.2

0.42074

2.2

0.01390

0.3

0.38209

2.3

0.01072

0.4

0.34458

2.4

0.00820

0.5

0.30854

2.5

0.00621

0.6

0.27425

2.6

0.00466

0.7

0.24196

2.7

0.00347

0.8

0.21186

2.8

0.00256

0.9

0.18406

2.9

0.00187

1.0

0.15866

3.0

0.00135

1.1

0.13567

3.1

0.00097

1.2

0.11507

3.2

0.00069

1.3

0.09680

3.3

0.00048

1.4

0.08076

3.4

0.00034

1.5

0.06681

3.5

0.00023

1.6

0.05480

3.6

0.00016

1.7

0.04457

3.7

0.00011

1.8

0.03593

3.8

0.00007

1.9

0.02872

3.9

0.00005




