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Overview: In chapter 6 the frequency response function for FIR filters is introduced.

When a pure sinusoid passes through a linear time-invariant filter, the output 
is a sinusoid at the same frequency, but its magnitude and phase might be 
changed.

In this chapter, we derive the frequency response formulas for several common FIR 
filters. Plots of the magnitude and phase versus frequency summarize how the filter 
treats sinusoidal inputs over the entire range of possible input frequencies.

Finally, the concept of filtering is introduced. Since all signals can be decomposed into 
sinusoidal components, the frequency response function characterizes frequency regions 
called stop bands and pass bands, where the FIR filter will reject signal components or 
pass them nearly undistorted. 
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https://courses.cs.washington.edu/courses/cse466/13au/pdfs/l
ectures/Intro%20to%20DSP.pdf
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NOT CAUSAL

https://courses.cs.washington.edu/courses/cse466/13au/pdfs/lectures/Intro%20to%20DSP.pdf


4



5



6



7



8



9



10

SOLVE THE PROBLEM BEFORE MATLAB – IF POSSIBLE!
AT LEAST KNOW THE RANGES INVOLVED 
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Range –pi to pi
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EACH POINT IS A  
TRANSFER VALUE 
SHOWING THE CHANGE 
IN  MAGNATUDE AND 
PHASE AT EACH 
FREQUENCY.



OUTPUT Bcos(2 (100)t +  )

INPUT Acos(2 (100)t ) TO A LINEAR SYSTEM

CHANGE IN AMPLITUDE AND PHASE  (TYPICALLY A TIME DELAY)

From the Frequency response, estimate    B =  0.6  and phase shift  - 1.3 radians
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ece2610_chap6

http://www.eas.uccs.edu/~mwickert/ece2610/lecture_notes/e

ce2610_chap6.pdf

Back to Analog

http://www.eas.uccs.edu/~mwickert/ece2610/lecture_notes/ece2610_chap6.pdf

