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The time domain representation of a second order ARMA filter is given by the 

difference equation 

𝑌[𝑛]  =  𝑎0𝑥[𝑛]  + 𝑎1𝑥[𝑛 − 1] + 𝑎2𝑥[𝑛 − 2] + 𝑏1𝑦[𝑛 − 1] + 𝑏2𝑦[𝑛 − 2] 

This equation expresses the output sequence 𝑦[𝑛] in terms of the input sequence, 

𝑥[𝑛], and a set of real coefficients {𝑎𝑚}, and {𝑏𝑚}. Suppose the input is given by a 

signal 𝑠(𝑡) corrupted by an additive sinusoidal disturbance, that is  

𝑥(𝑡) = 𝑠(𝑡)  + 𝑐𝑜𝑠(2𝜋𝐹0𝑡) 

Assume the input is sampled at 𝐹𝑠 = 44 𝑘𝐻𝑧 and that the disturbance frequency is 

𝐹0 =  𝐹𝑠/4.  

 

Your task is to design a second order ARMA filter which stops the disturbance and 

whose output is a close as possible to the original signal. In order to do this:  

1. First, write down the transfer function of such filter, 𝐻(𝑧).  

2. Derive the correspondent time domain representation, that is find the values of  

the coefficients {𝑎𝑚}, {𝑏𝑚}. 

3. Sketch the block diagram representation of the filter. 


