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T Homogeneous Electromagnetic Wave

single frequency

Ei) = Bye %7,

B(7) = Boe't—F7,

[Source: Wikipedia]

where
7= (ryz and K= (k. k. k) $0?
= jis the imaginary unit

m =27/ is the angular frequency, [rad/s]

f is the frequency [1/s]

B ot — cosfuwt] + jsinlet) i Euler's formula
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Boundary Conditions
= What is happening on electrical walls, magnetic walls?
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seconds apart

=) Fourier transform
[source: Shannon, 1948]
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= Shannon: If a function rit) contains no
frequencies higher than w [cycles/s], it is
completely determinded by giving its
ordinates at serires of points spaced — 5

m  band-limitation versus time-limitation
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Signal/Noise Ratio
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P-' it |
SNR(dB) = 10log, (r | )

where Pis average power
= why talking about noise?
m dB, dB,,. dB,
= near-far problem

[source: Wikipedia]
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»  The fundamental theorem of information theory, or just Shannon \s'- )
theorem, was first presented by Claude Shannon in 1948. :} (

= Given a noisy channel with channel capacity Cand information Transmrﬂ‘e
at a rate R, then if R « Cthere exist codes that allow the probability of ”
error at the receiver to be made arbitrarily small. This means that IE 1A,
theoretically, it is possible to transmit information nearly without error a‘l‘
any rate below a limiting rate, £

W = See File:LarsLundheim-Telektronikk2002.pdf: The channel capacity of a
band-limited information transmission channel with additive white, Gaussian
”/4,@ ffﬁnorse Thi capachy is given by an expression often known as Shannons
formula™. ¢ = I log,(1 + P/N) [bits/s]

_3/‘./
with Was syst ndwrd‘rﬁ d P/N = W in case of interference free environment,

otherwise VW + Noin, Wwhere N, = k:Ti with 1z as Boltzmann constant and 7 as
temperature in Kelvin.

\.‘

Exercises:

m Tf the SNR is 20 dB, and the bandwidth available is 4 kHz, what is the
capacity of the channel?
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