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𝑠(𝑛) = 𝑠(𝑛 − 1) + 𝑖(𝑛) 

𝑠(𝑛) = (𝑠(𝑛) + 𝑖(𝑛))𝑍−1 

𝑠(𝑛) − 𝑠(𝑛)𝑍−1 = 𝑖(𝑛)𝑍−1 

𝑠(𝑛)(1 − 𝑍−1) = 𝑖(𝑛)𝑍−1 

𝑠(𝑛)

𝑖(𝑛)
=

𝑍−1

(1 − 𝑍−1)
 

𝑍−1 = 𝑒−𝑗𝑤 

𝑠(𝑛)

𝑖(𝑛)
=

𝑒−𝑗𝑤

(1 − 𝑒−𝑗𝑤)
= 𝐻 

Frequency response 

𝐺 = |𝐻| 

 

√
𝑒−𝑗𝑤

(1 − 𝑒−𝑗𝑤)
∗

𝑒𝑗𝑤

(1 − 𝑒𝑗𝑤)
 

 

𝑒−𝑗𝑤

(1 − 𝑒−𝑗𝑤)
∗

𝑒𝑗𝑤

(1 − 𝑒𝑗𝑤)
=

𝑒−𝑗𝑤𝑒𝑗𝑤

(1 − 𝑒𝑗𝑤 − 𝑒−𝑗𝑤 + 𝑒−𝑗𝑤𝑒𝑗𝑤)
 

=
1

(1 − 𝑒𝑗𝑤 − 𝑒−𝑗𝑤 + 1)
 

=
1

(2 − (𝑒𝑗𝑤 + 𝑒−𝑗𝑤))
 

𝑒𝑗𝑤 + 𝑒−𝑗𝑤 = 2cos𝑤 



=>
1

2(1 − cos𝑤)
 

                                                                              

√
1

2(1 − cos𝑤)
 

 

S Z-1in

sn

sn-1

 

𝑠(𝑛) = 𝑠(𝑛 − 1) + 𝑖(𝑛) 

𝑠(𝑛) = 𝑠(𝑛)𝑍−1 + 𝑖(𝑛) 

𝑠(𝑛) − 𝑠(𝑛)𝑍−1 = 𝑖(𝑛) 

𝑠(𝑛)(1 − 𝑍−1) = 𝑖(𝑛) 

𝑠(𝑛)

𝑖(𝑛)
=

1

(1 − 𝑍−1)
 

𝑍−1 = 𝑒−𝑗𝑤 

𝑠(𝑛)

𝑖(𝑛)
=

1

(1 − 𝑒−𝑗𝑤)
= 𝐻 

Frequency response 

𝐺 = |𝐻| 

 

√
1

(1 − 𝑒−𝑗𝑤)
∗

1

(1 − 𝑒𝑗𝑤)
 

 

1

(1 − 𝑒−𝑗𝑤)
∗

1

(1 − 𝑒𝑗𝑤)
=

1

(1 − 𝑒𝑗𝑤 − 𝑒−𝑗𝑤 + 𝑒−𝑗𝑤𝑒𝑗𝑤)
 

=
1

(1 − 𝑒𝑗𝑤 − 𝑒−𝑗𝑤 + 1)
 



=
1

(2 − (𝑒𝑗𝑤 + 𝑒−𝑗𝑤))
 

𝑒𝑗𝑤 + 𝑒−𝑗𝑤 = 2cos𝑤 

=>
1

2(1 − cos𝑤)
 

                                                                              

√
1

2(1 − cos𝑤)
 

 

 

 

 

tan−1 (
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Non-linear 

 

 


