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Today in DSP

ĀFrequency response and transfer function, revisited

Ā Interpretation of zero-pole plot

ĀTypes of transfer functions

èFIR/IIR

èMagnitude response Ą LPF, HPF, BPF, BSF

Ā Ideal filters vs. realizable filters

ĀZero phase and linear phase filters

ĀPhase and group delay

ĀLinear Phase Concept

ĀLinear phase filters
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Frequency Response 

Ā Recall that the output of an LTI system in the frequency domain is:

è where H(Ƿ) is called the frequency response of the system, which relates the input and the 

output of an LTI system in the frequency domain. The frequency response can also be 

represented in terms of CCLDE coefficients:

Ā A generalization of the freq. response is the transfer func., computed in the z-domain

è The function H(z), which is the z-transform of the impulse response h[n] of the LTI system, 

is called the transfer functionor the system function

è Using the CCLDE coefficients
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Frequency Response ăĄ

Transfer Function

Ā If the ROC of the transfer function H(z) includes the unit circle, then 

the frequency response H(ɤ) of the LTI digital filter can be obtained 

simply as follows:

ĀAssuming that the DTFT exists, starting with the factored z-transform, 

we can write the frequency response of a typical LTI system as
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From which we can obtain the magnitude and phase response:
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Interpretation of the 

Frequency Response

Ā Take a close look at the magnitude and phase responses in terms of zeros and poles:

è The magnitude response |H(�¹)| at a specific value of �¹ is given by the product of 

the magnitudes of all zero vectors divided by the product of the magnitudes of all pole 

vectors

è The phase response at a specific value of �¹ is obtained by adding the phase of the 
term b0/a 0 and the linear-phase term  �¹(N -M) to the sum of the angles of the zero 

vectors minus the angles of the pole vectors 


