Digital Signal Processing University of the Ryukyus
Undergraduate Course Student's Name: Faculty of Engineering
Last-Term Examination Sudent's No. Dept. of Information Eng.
2016.8.5 (Each problem scored equally) Prof. M.R. Asharif
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Yi(w)= X(w)eI®

Y2(w)= X(»-2e0)

Ya(0)= Y1(®-200)=X(®-200)e (22

Y (®) = Ya(0)+Y3(0) = X(®-2m0) +X(0-20)eT(© 290 = X(m-200)[1- €7¢2¢()]
Y((D - X((D-Z(Do) [ej((o-Z(oO)/2+ e-j(m-Z(no)IZ] e-j(c)-ZwO)/2

Y (0)=2 X(0-230) COS[(w-20)/2 ] e@209)/2)

Yi(0)= X(o) €] ©

Y2(w)=X(® - 200 |)

Ys(0)=Yi(®-| 200 |)=X(®-| 20 |)ed| (©2e)

Y(@=| 2 |[X(o-| 200 |)Cos[| (0-200)/2 | ]ed| (@22)/2

2- BEEERR L TLRE h(nD7—) ITE# Hw)ERO K, (T=1)

h(n):[%l,l]
o 5]
H(w)=4€ Cos? ( )
n=2
H(w)=X X(n) e¥oN = 1+ 2 g10 + gl20 = glo (glo/24 glol2)2
n=0

H(w)=4 €7° cos?(w/2)



3- BEEESRS AT LD T—YITER HW)IXTRO K515, BREESE h(n)x & A
TR &L {EL T=1 &5,

H(w) = 2 cos(w)

y/4
hn)= 122 J Hw) € 1" do=(1/2 2 S 2 cos(e)e 1" do
/4
h(n) = @2 2 S (e 1 +e 1) e I ge=
y/4 y/4
hn) = @22 S (e 10D dp+12 2 S (€ 1°0D) do
- /4
h(n) = J(n+1)+ J(n-1) h(n)= ¢ (n+1)+ ¢ (n-1)

4- DEDOAHBRESE x(n)®D DFT, X(Kk), #Re &, BL N=3,T=1¢9 %,

.27znk
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x(n)={ 1, -2, 1} Hintuse: X(K)= Zx(n)e
n=0
?

n= N-1 n=0
X(K)= 2 x(n) € ~i(2 mMkIN) =1 _2@"i(2 7/3) 4a-i(4 7Ki3)

n=0
X(K)= g2 TK/3) [ej(2 TI3) 94 @i(2 7tk/3)]
X(k)= g2 13) [gi( #3) _ il 7tk/3)]2
X(k)= 1@ 53) [2jsin( 71k/3)]? = - 4 €@ ™3) sin?( 7k/3)
X(k)=- 4 €1 753) sin?( 7k/3)

5- A0EERRIMEE>EERE xt)% fs= 5 KHZ cvoo7yo s L. Bssmomigx
ROMNLVDOBBRETRE,
, Xa(w)

. 4

-2kHz 0 2kHz

Ts=0.2msec /\ +w)

-5kHz -2kHz 0 2kHz 5kHz

-V
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7—N=256 (8 bits) m&L T, DFT & FFT R ERB## LB &, F1-. bit-reversal A7 T 99 =
(01100011)BEICEDA A YT ILHADB D,

DFT 256 X256
= =64 x (11000110) = 198
FFT 128log,256

E8-LTFITIRIR F4PHNLI4NEA—DESHABRERLTIND, TV AIREICEEHE A #
k&, (T=1)
y(n) =x(n) +ay (n-1)
Y (2)=X(Z)+azZ*Y(2Z)

-1<a <1
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X(2) 1-azt

Zp=a then for stability: |Zp<1or |al<1
9- ROESFER. HEIEHFEBERBEFIELRTAFIRTAOHIILI IE—)DA M HEFRERL
T,  y(n)=x(n) + 0.5x(n-1) + 0.25 y(n-2)

1- FASBN TNV E—DIEERESK H(z) 2R &K, 1-H(z) = 1/(1-0.5Z21)
2- VAT LDAUNLRIEE h(n) 2RéH &, -
3-H(2)! EFESRTF LDV LRIEE h(n) 1&ERD &L, 2- h(n)=0.5"u(n)
a-AH5X(N) =AQN) -0.5AN-1) dEsIzHA y(n) ZRDHE.,

Hint: Y(2)=X(2).H@)%kHThS y(n) &R &. 3- hi(n) = dn)-0.5 &n-1)
Y(Z)=X(2)+0.5Z"*X(2)+0.252°2Y (Z)
H(2)=Y(2)/X(Z)=(1+0.5Z"1)/(1-0.25Z"2) 4-y(n)= &n)

H(Z)=1/(1-0.5Z"!) and then: h(n)=0.5"u(n)
H1=1-0.5Z* and then: h*}(n)=&n)-0.5 &n-1)

For: x(n) =&n) -0.5 &n-1) we have: X(Z)=1-0.5Z"
Then: Y(2)=H(Z)X(2)= [1/(1-0.5ZH][ (1-0.5Z)]=1
Then: y(n)= &n)



