Solution of Quiz 2
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Solution. Each sequence consists of four nonzero points. For the purposes of illustrating the
operations involved in circular convolution, itis desirable to graph each sequence as points on
a circle. Thus the sequences 1) (n) and xz(n) are graphed as illustrated in Fig 7.2 2{a). Wenote
that the sequences are graphed in a counterclockwise direction on a circle. This establishes
the reference direction in rotating one of the sequences relative to the other

MNow, ¥3(m) is obtained by circularly convolving xy(n) with xa(n} as specified by (7.239).
Beginning with m = 0 we have

5

3 (0) =Y xi(n)na((—m)N

n=I{l

x3{{—n))q issimply the sequence x,(n) folded and graphed on acircle asillustratedin Fig 7 22(b).
In other words, the folded sequence is simply x2(n) graphed in a clockwise direction
The product sequence is obtained by multiplying x; (1) with xa((—n))a, point by point.
This sequence is also illustrated in Fig. 7.22(b). Finally, we sum the values in the product
sequence to obtain
a3y = 14
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For m = 1 we have

3
1l = ZII (ryxz((1 —n)la
n=l
It is casily verified that xz((1—n))s is simply the sequence x2((—))s rotated counterclockwisy
by one unit in time as illustrated in Fig 7.2.2(c). This rotated sequence multiplies x;(n} 1g
yield the product sequence, also illustrated in Fig 7.2.2(c). Finally, we sum the values in the
product sequence to obtain xa(l). Thus

(1l =16

For m = 2 we have

3
x(2) = 3 w2 —n
=0}
Now r2((2 — n))s is the folded sequence in Fig 7.22(b) rotated two units of time in the
counterclockwise direction The resultant sequence ig illustrated in Fig 722(d) along with
the product sequence x;(n Jaa ((2 = n)}s. By summing the four terms in the product sequence,

we obtain |
For m = 3 we have :

3 :

1303 = Z xp (i (3 — fdg . M

Rl S

The folded sequence xz({—n))s is nOW rotated by three units in time to yield x2((3 — )}y and
the resultant sequence is multiplied by vi(n) to yield the product sequence as illustrated in
Fig 722(¢). The sum of the values in the product sequence is

(3 =16

We observe that if the computation above is continued beyond m = 3, we simply repeat
the sequence of four values obtained above Therefore, the circular convolution of the two
sequences x(n) and xa(n) yields the sequence

xaln) = {14, 16, 14, 16}

Q2)






