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Types of Signals

Continuous Time Signal

If the iIndependent variable (t) is continuous, then the
corresponding signal is continuous time signal.
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Types of Signals
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xifi=xi+nl . n=1,23, ..

x[&z +mN] = I[.-‘*E]., for al mteger n and m
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x(6) = 7,(8) + x,(6)

- %{x[ﬁ] + x(—£) ]+ %{I[ﬂ - x(—£)}

where 5,0 = 5{xO+x(-0), 7,0) = 5 {x6) - 2(-0)
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Energy of Signals

If we assume for definiteness a unit load (a 1 [ resistor), then if Flt) is the voltage across the resistar or the current through the resistor, then the

Ej =[:f2(t)ﬂ

If thiz quantity is finite, then F{t) is said to be an energy signal . Not every signal that we consider analytically is an energy signal: for example,

energy dissipated is

f(t) = cos{w,t) s not an energy signal.

Substituting in for the F(t) in terms of the inverse F.T.,

E; = f f(t[ f F(m)ej‘“"dm] it= f F(uf F(t)e™tdtdw

Ef = i mF(m)F(—u)du

So we can write
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Forareal f(t) ,the F.T. satisfies Flw) =F*{-uw) (they are conjugates), so that
1 [™ 2
Ef=——| |Flw)dw
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This is Parseval's theorem for Fourier Transforms. It can be written using inner product notation as

(F(8), £} = m— (F(w), Fle).

om

It can also be generalized for products of different functions as

(7t 0(8) = £ (Fle), (o)

We can think of an increment of energy lying in an increment of bandwidth:

1
AE; = 5 |Flu)A

To get the total energy, add up all of the pieces. The function [F'(w)[? is therefore referred to as the energy spectral density of the function: it
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tells where the energy is distributed in frequency.



Power of Signals

Power is a time average of energy (energy per unit time). This is useful when the energy of the signal goes to infinity.
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Figure :We compute the energy per a specific unit of time, then allow that time to go to infinity.
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Pf is often called the mean-square value of f yfpf is then called the root mean squared (RMS) value of f
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