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The Theoretical Basis for Data
Communication

A Fourier Analysis
A Bandwidth -Limited Signals
A Maximum Data Rate of a Channel



Fourier Decomposition

7;Any reasonable behaved periodic
function g(t), with period T can be
constructed by summing a number of
sines and cosines

g(t) = %c+ 5 a_sin@onft) + § b, cosponfy

n=1 n=1




EQURE iilsc i SO sl

g(t) = %c+ a a, sin@2mft) + a b, cos@mft)
n=1

n=1

v, The coefficients can be computed by
multiplying both sides with sine and
cosine and performing the integral since

K,

r’j sin( 2ok ft) * sin( 2onft)dt = [

n
k=n




The coefficients ot the
Fourier Series

g(t) = EC + a a, sin@2onft) + a b, cosonft)
n=1 n=1

2




Bandwidth-Limited Signals




