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Verification of Carson’s Rule (for computing the FM Bandwidth)
The Casron’s rule says that the BW of any FM signal is given by
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where 


Bm = Bandwidth of the Message Signal m(t) in Hz,
and


(f = ((/2(  = kf (mp/2( .
We can verify the Carson’s rule using a simple message signal that is a sinusoid with frequency (m. That is
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where the magnitude of the message signal (  is a constant. The bandwidth of this signal Bm is clearly (m. The signal a(t), which is the integration of m(t), becomes
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So, the FM signal becomes 
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Let us define a function 
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 that is the complex–exponential form of 
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(1)
The second exponential above is a periodic signal with period Tm=2(/(m. So, it can be expanded using the exponential Fourier series as
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(2)
where according the exponential Fourier series expansion (page 53 in your text book)
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This integration can be simplified if we use the substitution  
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Let us define (  to be  
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. Substituting for ( and for 
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in the integration of  Dn, we get


[image: image18.wmf](

)

sin

1

.

2

jx

jnx

n

Deedx

p

b

p

p

-

-

=

ò


PAGE  
1

_1175872260.unknown

_1175872403.unknown

_1175879255.unknown

_1175977124.unknown

_1175873557.unknown

_1175876616.unknown

_1175873236.unknown

_1175872327.unknown

_1175872368.unknown

_1175872268.unknown

_1175871328.unknown

_1175871464.unknown

_1175872244.unknown

_1175871488.unknown

_1175798833.unknown

_1175798813.unknown

