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You can show that the period T0 of   x(t)  is  (1/3)  as follows
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Phasor Signal and Spectra

From Circuit Theory

o( ) 10cos(10   30 )v t tπ= + o3010 ∠=Vphasor

In General
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We note also that if x(t) rotate with positive frequency

rotate with negative frequency*x (t)then

Note in reality there is no such thing as negative frequency.

It is only mathematical abstraction needed to get the real quantity



)x(tFrequency domain representation of  

0(I)  ( ) cos( ) x t A tω θ= + 0( )]Re[ j tAe θω += = Re[x(t)]
0( )x(t) = j tAe θω + is completely specified by    0 0 and for a given o rA fωθ

Since we have  a single frequency f0 , then we have the following plot
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Note the plot consist of single points

This plot is referred to as single-sided spectrum because it involves only positive
frequencies , no negative frequencies

Since we have two representations of x(t) , then we will have two representations 
for the frequency representations as follows:



0(II)  ( ) cos( ) x t A tω θ= +

Since we have  two frequency f0 and −f0 , then we have the following plot
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This plot is referred to as double-sided spectrum because it involves only positive
and frequencies .
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If x(t) is given as sin we write it as cosine using   
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Pulse Function 
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Chang of Scale 

Consider the pulse function  Π(t)
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In general
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Which will result in horizontal line segment

However what we need is a downward ramp
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We want to express or decompose this function to singularities functions



t
2 40

2

t

2
( )r t

( 2)r t− −

( 2)r t− −

( ) 2 ( 2) r t r t− −

However the downward ramp will continue indefinitely

Therefore we need to cancel this part of downward ramp

To  cancel this part of downward ramp
We add an upward ramp at  t = 4( 4)r t −
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Impulse or Dirac Delta Function
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Properties of Delta Function

( I )
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Exercise
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This property is known as  “convolution” which will be useful in chapter 2

   ( ) ( )  "Eve  n Function"t tδ δ− =Note


