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1.  The input of a linear time invariant system is an ergodic random process .  )(tx )(ωX  and 

)(ωH  are given.  Find (expected value of the output). }{YE
 

   
 
  depends only on  and ymYE =}{ xm )(ωH  at 0=ω .  That is 
 .  For the given LR circuit )0(}{ HmmYE xy == 1)0( =H .   equals to the DC value of 

 which is given as 1 in the 
xm

)(tx )(ωX  spectrum.  So, 111}{ =×=YE , 
 
 
 
 
2. On a differential binary, line binary zero (0) and one (1) are repesented by -0.85 and 0.85 

Volts respectively.  At the receiver-end the signal is sampled as shown.  The decision 
circuitry uses 0 V as threshold.  The line is under AWN whose pdf is shown.  The 
probability of transmitting a binary 0 is 0.7.  Calculate the probability of decision error at 
the receiver. 

  
 
 The probabilities of receiving 1 when 0 was sent and receiving 0 when 1 was sent are the 

areas shown.   

     

 



 Using similarity of triangles 
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2 =x .  The areas are then 
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 Summing the error probabilities )1|0()1()0|1()0( PPPPPe +=  
 0095.00284.03.00014.07.0 ≅×+×=eP  
 
 
 
3. An LPF with R=1kΩ is given.  White Gaussian noise at the input has the power spectral 

density of [ HzW
N

Sn /10
2

)( 120 −==ω ]
]

.  In order for the total output noise power  to 

be less than  find the minimum value of the capacitor . 
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 For this to be equal to the maximum allowed noise power C should be 
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 (minimum capacitance.) 
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