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PROBLEM:
The input to the C-to-D converter in the figure below is
X(t) = 10 + 6 cos(2000xrt + 7v/8) + 4 cos(6000rt — 7r/3)
The system function of the LTI system is
H(iz)=1-272
X(t) Ideal X[n] LTI yn] Ideal y(t)
—> C-to-D > System > D-to-C —
Converter H(2) Converter
TT =1/fs TT =1/fs

(@) If fg = 10000 samples/second, determine an expression for y(t), the output of the D-to-C converter.

(b) If fs = 5000 samples/second, determine an expression for y(t), the output of the D-to-C converter.
Note that even when aliasing distortion occurs, we can still determine the effect of the system on the
input x[n] and therefore we can determine y(t) from y[n].
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T= s H(z)= 4-2°2  T=4/fs
X(4) = 10+ 6 cos (2000t + W/8) + 4 cos( 6000wt -T/3)

(a) §s =10000H2) 2fmgy = 23000 = 6000 Hz (no aliasing expeckd)

- _ + 6 cos [ 2000 T\+ 4cos 6°°°Tm—“>
< = xel = 0+ Gcosl iR+ ) v bens(iigm- TS

= {0 + G cos(Q2mn+"/g) + 4 cos (0.6Tn-T/3)

. M
Frequ.anué rexponse H(QH = 1- eJ2w

H(Q=0) = 4 -es2? = -1 =0

H(Gzozm) = 4-e ¥ o 4 - e 2 0690983 +j0,951056
= Lasst e o (38190

H(B=0cw) = (-ed206T _ oI _ o HO8T _
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{ - (~0.80901699 +j 0.58%38525) =

= 1,80301699 - 0.58%18525 =
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{,902113 ¢4 — 1.902413 e

ymn) = @10 + [ 1755%{-6-cos( 0 2Trn+ g +0.37 ) +

(202113 -4.cos(0.6Tn-T/3 ~0.117) =
= ¥.0534.-cos{(0.2Trn + 0.4251) + F.6085 cos{0.€Tn - 0.43331)

Yk = yln) ] = +.0534 cos (0.2 0000t +0.425TT ) +
n= ‘*-'Fs
T 6085 cos (0. 617 LOoooot - 0.43337) =
= F.0534cos (2000Trt+ 0.425T ) +

T. 6085 cos (6000t -©0.423337)
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(b) fs =ScoocHz < 2fmax = 2-3000 = Goocole (al\'asing expected) .

X(n) = 10 + 6 cos Zooown+_)+4cos(§9_9_ﬂn_"_‘:) —
5000 S ooo 3

- {0+ 6cos (04N +T/g) + 4 cos (1.2Trn ~T/3)

f

10+ 6 cos(0.4tm+T/g) + 4 cos ((L.2n-2m)n-~-T/3) =

= 10 + 6 cos(0.4mn+T8) + 4 cos( ogm+ Ta)

H(b=zo ) = 0O

20, i1ge o
H(B=04n) = 1—eJ2 al - (.9021 e~ = t.so2le
~ —120.87 -j54° - ~jo.3T
H(bS=08w) = | -e3°° = 14356e3 = {(.1356e™
(n) = .10+ L9021.6 cos(o0.4mrn+Tsdo.Lr) +
Y

{1156 4. s (0.81n + W3 ~0.31T) =

"

(1.4126 ¢ps (04T + 0.225T) + 4.1024 cos (0 8 +0.0331T)

Y &) L1.4126 cos (0.4 Sooot +0.225T) + 4 7024 cos(0.8n Scoot+0.033W)

|

(1.4126 cos (2000Tt + 0.2251 ) + 4.7024 cos(4000mTt +0, 033T)
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