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P1]  Given the following random processes: 
 
a) 𝑋   𝑡   =   𝑎𝑐  𝒄𝒐𝒔 𝜔𝑐  𝑡  + 𝜃   ,𝒘𝒉𝒆𝒓𝒆    Θ →   𝑈  [𝟎,𝟐𝜋  ]  .  

  
b) 𝑋   𝑡   =   𝑎𝑐  𝒄𝒐𝒔 𝜔𝑐  𝑡  + 𝜃   ,𝒘𝒉𝒆𝒓𝒆    Θ →   𝑈   𝟎,𝟐𝜋   ,A!   → U   −1,1 .  

are  independent  random  variables.  
 

Perform the following: 
I. Check if the random process is Wide Sense Stationary (WSS). 

II. If the random process is WSS, determine the Power Spectral Density (PSD). 
III. Evaluate the DC power, the RMS value and the AC power. 
IV. Check if the random process is Ergodic. 

 

P2]  If A & B are two independent random variables with zero means and equal standard 
deviations,	
  check the WSS and Ergodicity of the random process  
𝑋  (𝑡)   =   𝐴  𝑠𝑖𝑛𝑡  +   𝐵  𝑐𝑜𝑠𝑡 . 
 
 

P3]  For the PSD’s in figures, evaluate each of the DC & AC powers using both 𝑅!(𝜏) & 𝑆!(𝑓). 
 
 

 
 


