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1) N=19, Q =27/19
x[n] = 2sin(14nz /19) + cos(10nz /19) +1

_ _jejl4nzz/19 + je—j14n7r/19 +0 5(ej10nzz/19 + e—lenﬁ/19)+ej(0)2nzz/19

By inspection

0.5 k=-5

i k=-7

1 k=0
X[kl= y k=7

0.5 k=5

0 ow.onke{-9~9}

2) x[n]= i [(—1)m(5[n—2m]+6[n+2m])}

N=12, Q =27/6

6

X[Kk] = é > x[nle ¥

n=-5

N =19, Q, =27/19
X [k]=2]sin(4kz /19)+cos(10k 7z /19)

_ _e—j4k7r/19 + ej4k7r/19 +0 5(ej10k;z/19 n e—lek;r/lQ)

By inspection

19/2 n=4+5
19 n=2
1=y 19 n=-2

0 ow.onne{-9~9}



1)

A n=- 4 1_§e—19
4
&)
X ()= : ;X (Q)=-4Q+tan™ (43;"]—(%}
)
X(@= 3 Hnle ™ =—e
1
X (@) =5:4%(@)=-0

(1)
1 o 0
x[n]=—|" eedQ
=1

by orthogonality
=o[n+1]

(2) Since X(Q) doesn’t periodic in Q with period 27, the DTFT is not exist.

However, if you still evaluate it, you should get the following formula.
.Q Q
el _at2 gpiegmie |
x[n]:i e .e Ler e iong ()
2 I-7 2] 2

cos(nz)  cos(nrx)
27 j(n+0.5) 27j(0.5-n)

1 1
=—o[n+1]+=0[n-1]+
5 oln+11+>0ln-1]

iij-;z eJQ/ZeJQndQ:ii ej(n+]/2)Q z :ii jejnﬁ_"_je—jnﬁ _ 1 COS(I’];[)
2zr 2 27 2j j(n+05)| 27 2j j(n+05) 2zj n+05

/4



Doeboet
線段


5.
(1)

Since x[n] is real and odd, X (Q) is purely imaginary, thus y[n]=0.

)
) ., 3 Inl
y[n]=—jnx[n]=—]n (Zj
©)
ARANNES
y[n] = 2zx [n]X[n] = 27N’ (Z] e ?

(4)

(n-

| —i%(n-4) 2 (n-4)
y[n]=—jle ¢ x[n-4]+e 4 ‘x[n—4]

sin(117n/20) _sin((2x5+1)7n/(2x10))
sin(zn/20) ~ sin(zn/(2x10))
Q=== N=2z/ =20
10 10
L] Lnjss5 ¢ 1 sin(1lzk/20)
10, 5<|n|<10° 20 sin(xk/20)
.-.i-S'r_](llﬂn/Zo)\ : >x[k]=i L =8 = X [k + 20i]
20 sin(zn/20) 20 |0, 5<|k|<10
sur_m(ll;m/zo)< © X K] 1 |k|<5 _ X [k+20i]
sin(zn/20) 0, 5<|k|<10

where k and i are integers.



7.
(1)
y[n]=x[n]® h[n] = x[n]1®(S[n]+ 26[n—1]+ 5[n—2])
h[n] = o[n]+26[n-1]+ d[n—2]
H(Q)=1+2e +e /** = 2¢7?(0.5e" +1+0.5e %) = 2 (1+cos(Q))

(2)

1 s on
hl[n]zg 7”H1(Q)e’Q dQ
_ 1y
2

S (Q)e’ dQ

H(Q+7)e!dQ

=-1"h[n]
=9[n]-20[n-1]+o[n—-2]

8.
(1)

ufn+4]-u[n-5]«2" sin(9Q2/2)

" sin(Q/2)

. d
ns[n]«~—— j—S(Q
[]<—>JO|Q ()

_.d sin(9Q/2)_25in(9Q/2)

RIS, sin(Q/2) sin(Q/2)

s[n+ 2]« 5 el?5(Q)
9el*
1_18_1-9
3

L X(Q)=



®3)
Let the first part be A(Q), and the second be B(Q).

a[n]z{l In-2|<7

0 0.W.
_J1 |n|<3
b[n]_{o 0.W.
- X[n] = 2za[n]b[n] = {2” In|<3
0 0.W.

sin(3€2/2)
sin(€/2)

(4) This problem should be X () = cos(4€2)

All of you will get full points in this problem.

_sin(8R/2) | oy )a[n]:{l In[<1

AQ) sin(0.5Q) 0 ow.

X (Q) = cos(4Q2) A(Q) «==— x[n] = 0.5a[n + 4] + 0.5a[n — 4]
05 |n+4/<l|n-4/<1
S X[n]=
0 0.W.



