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Energy and power signals

ERTTSE]

« Definition of an energy signal

A signal is said to be an energy signal if its normalized energy is nonzero and finite. i.e.,

For an energy signal, 0 < £ < ca

« Definition of power signal

A signal is said to be power signal if its normalized power is non zero and finite. ie,,

For power signal, 0 < P < e
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Energy and power signals:

» Examples of Energy signal and Power signal

o~
1
-n
*(t) = sin wi xnj=e wuln)
1
E Y
/ \ JaRN E '“\vr ‘i
/ =L S p—
/ o 1T 2 3 466 78 |
Y
4
Power, P = % Energy, E = 1.156
L HEN
Fower signal EnR@érgy signal
b A

SIGNALS AND SYSTEMS/23ECT201/ Dr. A. Vaniprabha / Energy & Power signals



A

>

TUTIONS

Energy and power signals:

CT signal x(t):

Energy: E = j X° (t)dt

Power: P = |[Im~+ jX (Ddt

T >
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DT signal x[n]:

Energy:E= > x*[n]

) 1 N
Power: P= lIM ON +1 >, X[n]

N —o0 n=—N

Energy signal: if 0 < E <00

Power signal: if 0 <P < o0
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Comparison between Power and Energy Signal

Sr. No. Parameter Power signal Energy signal
1. Definition D=P <= =<E <=
1 Tf2 =
Equation .

2. E P= lim — f x5yt E= [ lxr)Pat

Tow 1 B

-Tj2 ==
) 1 2 — i | 2
lim e——rv [}l x|
H—}WIN"'I”;N [] H=—o=
3 Periodicity Most of pericdic signals are power signals Most of the non-periodic signals are energy
signals.
4. Energy and Energy of the power signal is infinite. Power of the energy signal is zero.
power
S Examples 4 x(t)
xt)
S
il )
| | | I ” x(n)
1
| T {990 0

SIGNALS AND SYSTEMS/23ECT201/ Dr. A. Vaniprabha / Energy & Power signals

TUTIONS




a

>

TUTIONS

Points to remember

Observe the signal carefully. If it is periodic and infinite duration then it can be
power signal. Hence calculate its power directly,

If the signal is periodic but of finite duration, then it can be energy signal. Hence
calculate its energy directly.

If the signal is not periodic, then it can be energy signal. Hence calculate its
energy directly.
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Example Problems N

Ex. 1.3.31 Find whether the following signals are power or energy signals. Determine power and energy of these

signals,
at) = 5:95(1Fm+g]+2 5in[19nt+£]

Sol. :

3

Al : May-16, Marks 4

at) = 5 ms(l?m - E]+ 2 sin[l‘:’i mt + ;]
Here f; = & Hzand f, = 5 Hz
2 2
Hence T, = 77 sec. and T, Tg sec
T 7
Since ﬁ = % = :—? is rational, the signal is periodic.

The period is T = 17 T} =197, = 2 sec. Since this is periodic signal, it must be a power signal. Let us

calculate the power, ie,
n a\]?
[5 cus[ 17 et + E]+ 2 sin[lg it +§]]

1+ 5 1
P = ?Jg (ht =5 }
il

o Moy, o3

-1
] l 3 3

o

[25 cos? [1?m+3}+zn m[l?mﬂ]mn(lgmﬂ}m sin’ (191::%]] dt
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Example Problems N

l+cos2x . 1-cos2x
Hereusecﬂ5.21'= — SI'I'IE_T:_.EIl'ld

2 2

2 cos x siny = cos(x—y)+cos(x+y) Then above equation will be,

Ej‘{ [1+m52[1?’m+4HHGims[2m+ﬁ]+ms(3ﬁm+f—zﬂ ;[1-;;951(191“:,;]”&;

2
.
In_g mh[aﬁnm—]dnz_[ df— :-_J‘ cusz[l? T+ — 4]:.!#}

s

2
di +1EI_[ m&[inh%]dH

-EI"—H'-I'

1
I cos2 (l?m‘+—
0 A

12

Here first and fifth integration terms will be non zero. Rest of the terms are evaluation of cosine waves
over a complete cycle. Hence they will be zero. Hence,

125 .= 2
P E{T[ﬂ” +2[1‘]”}

1(25 29
E{Tx{z—ﬂhzx{z —D}I} - TW

Since the power is finite and non-zero, this signal is a | power signal.
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