
Solution:

Given data:

Pass band attenuation 707.0=Pα ; Pass band frequency
2

π
ω =P ;

Stop band attenuation 2.0=Sα ; Stops band frequency
4

3π
ω =S ;

Step 1: Specifying the pass band and stop band attenuation in dB.
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Step2. Choose T and determine the analog frequencies (i.e) Prewarp band edge frequency
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With T=1 sec using Impulse invariant method. 
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Rounding the next higher value N=4 

Step 4: The normalized transfer function 
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Step 7:  Using partial fraction expansion, expand H(s) into 
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Solution:

Given data:

Pass band attenuation 8.0=Pα ; Pass band frequency πω 2.0=P
;

Stop band attenuation 2.0=Sα ; Stops band frequency πω 6.0=S ;

Step 1: Specifying the pass band and stop band attenuation in dB.
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Step2. Choose T and determine the analog frequencies (i.e) Prewarp band edge frequency
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













Ω

Ω

−

−

≥

−

−

p

sCosh

Cosh

N
P

S

1

1.0

1.0
1

110

110
α

α

Design a chebyshev filter for the following specification using bilinear transformation.
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Rounding the next higher integer value N=2 

Step4.  The poles of chebyshev filter can be determined by 
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Step.5  Find the denominator polynomial of the transfer function using above poles. 
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Step 6 : The numerator of the transfer function depends on the value of N. 

⮚ If N is Even substitute s=0 in the denominator polynomial and divide 

the result by 21 ε+  Find the value. This value is equal to numerator 

( )

0.28H(s)

0.35160.3516

=

+
=

+
=

22
75.011 ε  

Step 7:  The  Transfer  function is 

( )
NM

H s
DM

=

3516.05306.0 ++
=

ss

0.28
  H(s)

2
 

Step 8: Apply bilinear transformation with to obtain the digital filter 
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Solution: 

Given data: 

Pass band attenuation 8.0=Pα ; Pass band frequency πω 2.0=P
; 

Stop band attenuation 2.0=Sα ; Stops band frequency πω 6.0=S ; 

Step 1: Specifying the pass band and stop band attenuation in dB. 
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Step2. Choose T and determine the analog frequencies (i.e) Prewarp band edge frequency 
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Step3.  To find order of the filter 
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Design a chebyshev filter for the following specification using impulse invariance method. 
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Rounding the next higher integer value N=2 

Step4.  The poles of chebyshev filter can be determined by 

cos sin , 0,1, ,k k kS a jb k Nϕ ϕ= + =  
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Step.5  Find the denominator polynomial of the transfer function using above poles. 
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Step 6 : The numerator of the transfer function depends on the value of N. 

⮚ If N is Even substitute s=0 in the denominator polynomial and divide 

the result by 21 ε+  Find the value. This value is equal to numerator 
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Step 8: Using partial fraction expansion, expand H(s) into 
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Step 9: Now transform analog poles {Pk} into digital poles {epkT} to obtain the digital filter
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