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Review: Energy and Power
* Consider a signal g(t).

* Total (normalized) energy: Parseval’s Theorem

{Eg = T\g(t)\zdt} lim jTT ()| dti T\G(f)\zdf.

* Average (normalized) power:
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Review: Time average vs. Inner Product

Inner Product:
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two arguments

Time Average:

. 1 T/2 | 1 T
<9(t)>=}1ig? j g(t)dtZ%l_I)IolOE o g(t)dt

\ —T/2
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Power Calculation
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Power Calculation: Special Cases
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Summary (1)

(Total) Energy:E, = [__|g@®)|>dt = [__|G(f)|? df

* Average Power: P, = = (|lg(®)|?) = llm —f |g(t)|2 dt ,\
_______ ener er unit time”
T-ed2l gy P

For periodic signal: _ od
_1 , ;. _ energy in one perio
Fy = T, fTolg(t)l dt = period

Other special cases:
P B, = (Ig(O))
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e Time Average: (g(t)) = Tlirrolo%f_TTg (t) dt

For perlodlc 51gnal

(g()) = —f g dt




Summary (2)

* (Total) Energy: E, = f_oo|g(t)|2 dt = f_OO|G(f)|2 df
A signal g(t) isan energy signal if 0 < Eg < 00,
Any energy signal g (t) has P = 0. /— energy per unit time”

e Average Power: P, = (|g(t)|?) = hm'llf |g(t)|2dt.

A signal g(t) is a power signal if 0 < By < oo
Any power signal g(t) has E; = .

For periodic signal: _ 0d
1 , ;. _ energy in one perio
By = T, fTolg(t)l dt = period
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Summary (3)

e (Total) Energy:E, = [__|g@®)|>dt = [__|G(f)|? df
A signal g(t) is an energy signal if 0 < E, < co.
Any energy signal g (t) has B, =0.
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A signal g(t)isa power signal if 0 < B, < oo, I Time Average: 1 (T ]
i (g(®) = lim —— | g(t)dt
Any power signal g(t) has E; = co. g T 2T )_r \
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For periodic signal:
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