EE3610 Signals and Systems Spring 2008

Homework No. 7_1 Solution
1.

(1) (15%)
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yIn] = x[n]*x[n] = 3 x[kIx,[n -]

Forn=1= yl]= 3 x[klx,[L-K]=1

Forn=2=y[2]= 3 x[K]g[2-k] =2

Forn=3=y3]= > x[K][3-k] =2

Forn=4= y[4]= 3 x[K]x[4—K]=3

=—w

Forn=5= y[5]= 3 x[K]x[5-k]=3

Forn=6= y[6]= > x[K],[6-k]=2

=—0©

Forn=7=y[7]= 3 x[Klg[7-k] =2

k=—00

Forn=8= y[g]= > x[K][8-k]=1

k=—w

Forn=0W = y[n]=0
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(2) (25%)
The §[n] isa periodic sequence of period 5, so we only considered one period.
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Forn=0= y[0] = &,[k]%[-k] =3
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For n=1= §[1]=> %, [kKI%[1-k] =3
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Forn=2= §2]= Y %, [k]%[2—k] = 4
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Forn=3= §[3]=)_%,[kI%[3-k]=3
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Forn=4= §[4]= 3 %Kk [4-K] =3
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(3) (25%)
The §[n] isa periodic sequence of period 5, so we only considered one period.
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For =0 §101= 3. ()1 = kI )1 =3
SIS OE RAACEER WAL ACEVRES
For =2 121~ Y kKI(2-K)):] = 3. KDL —k0),] =4
For =35> 5131 = S KKI(E- k1= 3 KB )] -
For =4 J41= Y KKI((4—K):] = 2 k(41 =3
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(4) (25%)
The §[n] isa periodic sequence of period 9, so we only considered one period.
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B RABACEDN

For =0 §101= 3. fI(-H)] = S KI(E-),] =0
For =15 910 = Y (- 1= Y kKO-, ] =2
For =2 §121= 3. K2~ K1~ Y K1), ] 2
For =3 81 = Y I3k = Y kK02 )] =2
For =4 J41= 3. (4 k1= Y1 K [(13- )] -
SEECEROE RAGACEIRES RABACEEIRES
For =6 161~ Y. KKk ] = Y[ k)] -2
For =7 71= 3. K7 -1~ Y. (16K, 1 -2

For n=8= §181= Y., KI4 (8- k)] = > x KK [(B-K),]=1

(4) (10%)
To compare the results of (1) and (4), it is obvious that the linear convolution y[n]
equals the 9-point circular convolution §[n]over one period.



