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INTRODUCTION

that “has seen explosive growth during the past three de-

“the main advantages of digital systems relative to analog
systems are high reliability, suitability for modifying the

is, the change of the characteristics of an input digital signal

the noise or interference, passing of certain frequency
components and rejection of others, shaping of the signal

attractive properties, such as linear phase, stability, and the

they involve a higher degree of computational complexity
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BACKGROUND

Digital Filters in Time and Transform
Domain

The operation in time domain which relates the input signal
x(n), impulse response h(n) and the output signal y(n), is
called the convolution

The output y(n) can also be computed recursively using
the following difference equation
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where x(n-k) and y(n-k) are input and output sequences x(n)
and y(n) delayed by k samples, and bk and ak ,

N and M nonrecursive, while the second
sum is a recursive -

-

is also known as a Direct form

domain is obtained using the Fourier transform and z-
transform

x(n

n

njj enxeX )()(

where is digital frequency in radians and e is an expo-

The convolution operation becomes multiplication in
the frequency domain,

)()()( jjj eHeXeY ,    (6)

where  )( jeY , )( jeX , and )( jeH
of y(n), x(n) and h(n )( jeH is
called the frequency response
a complex function of the frequency
can be expressed in terms of its real and imaginary parts,

)( j
R eH and )( j

I eH or in terms of its magnitude )( jeH

and phase ( ),
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The amplitude )( jeH is called the magnitude response
and the phase ( ) is called the phase response of the

magnitude response is an even function of , while the phase
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Equation 3.
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Figure 2. Direct form structure
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