ENSC-327 Formula sheet for Final Test

/Triqonometric Identities:
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G(f)= j"; g(t)e 1¥"dt,

Fourier Series Expansion for p

ﬂourier Transform and Inverse Fourier Transform:
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/ Properties of Fourier Transform: \
Time-domain operation Frequency-domain operation
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Time reversal
Duality

Frequency translation
Modulation
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Multiplication
Differentiation

Integration
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Parseval’s theorem:
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O Conjugation rule:
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Hilbert Transform: Single Sideband Modulation:
o 1 —
W= — 5., () = % (M(t) cos(24f 1) M(t)sin(27f))
A . LSB
X(1)==1sgn(1)X (1) )

PM
s(£) = A, cos(2af.t + k,m(£))

FM )
s(f)= A, cos2af.t+ 27k, jo m(r)dr)

/" Single Tone FM:

S(t) = A, cos@Af.t + Bsin(A, 1)) = A 'Y J,(B)cos2(f, +nf )t

Where:
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(Bessel Function)

ﬂ:ka'n/fm

/" Carson’s rule for BW of FM:

e Single Tone | Carson’s Rule: B = 2 Af +2 £, = 2 Af (1 +%)

Where: B =Af [ f_

e General message, m(t): B=2({D + 1)W

Where Deviation Ratio: D =Af /W =k max|m(¢t)| /W
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ﬂ]"lx 0.5 1 2 3 4 i} 8 10
0 | 0.9385 0.7652 0.2239 —0.2601 —0.3971 0.1506 0.1717 —0.245
1| 0.2423 0.4401 0.5767 0.3391 —0.0660 —0.2767 0.2346 0.043
2 | 0.0306 0.1149 0.3528 0.4861 0.3641 —0.2429 —0.1130 0.254
3| 0.0026 0.0195 0.1289 0.3091 0.4302 0.1148 —0.2911 0.058
4 | 0.0002 0.0025 0.0340 0.1320 0.2811 0.3576 —0.1054 —0.219
5 — 0.0002 0.0070 0.0430 0.1321 0.3621 0.1858 —0.234
i} — 0.0012 0.0114 0.0491 0.2458 0.3376 —0.014
7 0.0002 0.0025 0.0152 0.12946 0.3206 0.216




Value of / for which J/,(f)=01for 0< f<09.

" Pro P P
O 1 J,(S)=0 2.4 5.5 8.7
L1 J(A)=0 0 3.8 7.0
2 1 J,(p)=0 0 5.1 8.4
1 J,(A=0 0 7.6

I TABLE A6.2 Fourier-Transform Pairs
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Energy Signals:

Ajtocorrelation and power spectral density deterministic signals

~

R)= [ xOK -0t |y, (=[x (1)

E={" [x®dt=[" |X()'df = [ y,(f)df

Transform pairs.

Power signals (Aperiodic):

Theorem: For energy signals, the auto correlation function and power spectral density function are Fourier

S (f)—llm—lx (H)f
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Power signals(Periodic):
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Conditional probability and Baye’s Rule:

P(4B)= P(A|B)P(B)= P(B| A)P(A)
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Autocorrelation of a R.P.:

/

5)= E{X ()X (1,)}

If X ~ N(0,1). then Q-function: (Table values will be given if
needed):

ooexp y*/ Z)dy
Jor
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Narrow band noise:

n(t)=n, (t) cos(2Af t)—

Where:

Sy, ()=3S,, (f)={
L

N (t)sin(2A t)

Sy(f-f.)+Sy(f+f,),

-B<f <B.
0, otherwise.

PCA 14) P(AIR) P(3) Theorem: For WSS random processes,
the autocorrelation function and the
— rcA) —_ power spectral density, Sy(f), are
[Distribution of a Gaussian (Normal) R.V. : Fourier transform pairs.
) (x=u) y,
X ~N(u,o°). f, (X)= 267 N
2707 } | }
x(t) —— h(t) [—— y(1)

i = [ h(s)ds,

\R/ (r) =Ry (r) *h(z) *h(=7),)

Ryy (7) =Ry (7) *h(-7).
Ryx (7) =Ry () *h(z).
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Various formulas for SNR and BER

(digital baseband) will either be given

to you as needed, or you may be

asked to derive them or prove them.
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