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The fundamental concept in DSP. Any
signal, such as x[n], can be decomposed into
a group of additive components, shown here
by the signals: x,[n], x,[n], and x,[»]. Passing
these comglonents through a linear system
produces the signals. y,[n]. y,[#], and y,[»].
The synthesis (addition) of these output
signals forms y[n], the same signal produced
when x[»] is passed through the system.

The output m‘%‘wa\ o btziwed bd Tu's mettod s idevhical o
oo ont produced by diseatfly pussing 4t mpuF %‘amwl
Hinou gh +Hue éaé{'@m,



Desompasihion

impulse,

x[n]

Impulse
Decomposition

Xo[n]

x0]

x[n]

X[n]

FIGURE 5-12

Example of i.m%ulse decomposition. An N
point signal is broken into N components,
each consisting of a single nonzero point.
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Example of step decomposition. An N point
signal is broken info N'signals, each consisting
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of a step function

x[x]
Step
Decomposition
x[n]
xfm] g
x,[0]
X2 ’T
FIGURE 5-13

|

Itevloced

x[@n]

Even/Odd
Decomposition

x5[n]

FIGURE 5-14
Example of even/odd decomposition. An N

point signal is broken into two N point signals,
one with even symmetry, and the other with
odd symmetry.
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FIGURE 5-15

Example of interlaced decomposition. An N
point signal is broken into fwo N point signals,
one with the odd samples set to zero, the other
with the even samples set to zero.
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Tlustration of Fourier decomposition. An N point signal is decomposed into N+2 signals, each
having N points. Half of these signals are cosine waves, and half are sine waves. The frequencies
of the sinusoids are fixed; only the amplitudes can change.
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to the output signal. These nine scaled and shifted impufe responses are shown in Fig. 6-6.
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Example convolution problem. A nine point input signal, convolved with a four point impulse response, results

in a twelve point output signal. Each point in the input si

Output signal components for the convolution in Fig. 6-5. In these signals, each point that results from a scaled
and shifted impulse response is represented by a square marker. The remaining data points, represented by

diamonds. are zeros that have been added as place holders.

FIGURE 6-6
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A second examg_le of convolution. The waveforms for the input signal and impulse response
are exchanged from the example of Fig. 6-3. Since convolution is commutative, the output
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in a twelve point output signal. Each point in the input si%nal contributes a scaled and shifted impulse response
s

Example convolution problem. A nine point input signal, convolved with a four point impulse response, results
to the output signal. These nine scaled and shifted impulse responses are shown in Fig. 6-6.

Next = Griaphical Comiolufrn.

FIGURE 6-5

Convoludion is  Commutadive = a[v] * b[n]



