EE3610 Signals and Systems Spring 2005
Homework No. 6 Solution

1. (Textbook 3.48(b) and (c))
(1) x[n]= Zsin(%nj + cos(lf—gﬂnj +1 (7%)

N =19, Qozi—g,

in(5e) o)
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2. (Textbook 3.49(a) and (c))
87 0
(1) X[k]=a :cos(zkj (7%)

N=21 Q=2
21
0 el
21°) 2

By inspection,

X[n]:{Zl/Z, n=x+4

0, otherwise onne{-10,-9,...,10}

@ X[k]=a =Y (-1)"(5[k-2m]-25[k+3m]) (8%)

N=12, Q, =2,
6
6 jkZn
X[n]=2,_ X[k]e"®
R N (N By C L BN OB C

= Zcos(z—ﬂnj + 4cos(£nj - 2COS(£) -1-3(-1)’
3 2 3

3. (Textbook 3.52(a) and (c))

(1) x[n]= [%)n u[n-4] (7%)
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é—ﬁcos(Q) 4—-3cos(Q)
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l-i-lCOS(an |n|<N
@ x[n]={2 2 N ) U7 (o)
0 , otherwise
N 1 1 T _ion
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4. (Textbook 3.53(a) and (b))

(1)  X(Q)=cos(2Q)+ jsin(2Q) (7%)

>
—_—

>
[S—

_ij.” ejZerQ”dQ =LJ-” ejQ(Z”‘)dQ
T 27w

1 ej;z'(2+n) _ e—jﬂ'(2+n) 1 ej;zn _ e—j;rn

1 ejQ(2+n)”
“2r j(2+n) 2z j(2+n)

1 sin(zn) 1 asm(nn)/a(2+n)'n:_ | »
- . =7 on on (L'Hospital's rule)
7 (2+n) 0 n+-2
1 moos(zn) 5 (1n=-2
= =17 =6[n+2
7 01 N2 {O,n:&—z [n+2]

(2) X(Q):sin(Q)+cos(%j (8%)
L (el@ i@ Li02 | o-i02)
x[n]=i {e .e L& *E je‘Q”dQ
2702 2j 2

=—5[n+1] 15[n 1]+ 1 cos(zrn)_ 1 cos(;m)
2] 2] 27 n+05 27 n-05

.[ 1926104 ) _i 1 e(n+l/2)
27[ 2 2r 2 (n+05)

27 2 j(n+0.5) 2w

5. (Textbook 3.63(a), (b), (c), (d), and (f))
You are given x[n]= n(3/4) 15 X (Q). Without evaluating X (€2), find
y[n] if
(1) Y(Q)=e X (Q) (4%)

vl =x[n-4]=(n-4)(3/4)"
2 Y(Q)=Re{X(Q)} (4%)
Since x[n] isreal and odd, X (€) is pure imaginary, thus y[n]=0.

@ Y(©Q) :%x (Q) (4%)
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(4)

(5)

1)

()

y[n]=—jinx[n]=—jn?(3/4)"

Y(Q)=X(Q)® X (Q-7/2) (4%)
y[n]= Z”X[”][GJZHX[n]J = 27m? (3/4)™" ol2"

Y(Q)=X(Q)+X(-Q) (4%)

y[n]=x[n]+x[-n]=n(3/4)" =n(3/4)" =0

(Textbook 3.61(c))Use the tables of transforms and properties to find the
inverse DTFTs of the following signals: (10%)

X(Q)= cos(4Q)Sin(ZQJ

=0

A(Q)—Sin@Qj Y ]_{1’ nf<1

sin (szj 0, otherwise

(See Problem 3(2) or lecture note of Chapter 4, pp.10)

X (€2) = cos(40) A(Q)«=>x(n] =2 a[n +4] + ~a[n 4]

[n] - 1Y2,n+4<1 |n-4/<1 [12,3<|n[<5
o, otherwise | 0, otherwise

(Textbook 3.68(c)) Determine the frequency response and the impulse
response for the system described by the following difference equations:
(10%)

1 1 8
- in-11-3y{n-2]=l- 2o
(¥ 400 3P  +F 435 %4 % 0 difference equation & 3
1 1 3
vn]=gyIn=1=gyln-2]=3xn]-7x[n-1]

APl ied A Y SR 0L o )
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1 o 1 i _ 3 o
(1—29 —ge jY(Q)_(l—Ze jX(Q)
1-Sge
H(Q):Y(Q): 4 _ -13 n 4/3
X(Q) 1—1e“'9—1e‘jZQ 1—1e‘jQ 1+Ee‘jQ
4 8 4
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or




