(a) w= 5:_.”’" mmples that f = % Let
o= GCD ol (E.N), 1e.
B=Fa,N=Nn
Then,
k' o
f= N which implies that
' _N
! —
(b)
N =T
k= 01234567
COD(EN) = T1111117
N, = 17777771
(c)
N = 16
b= 0D123456TE0101112 ... 14
CCDiENY = 16121422181214...16
NP = 168164 6816216=164 ...1

I:&] Fmau"{ = 10kHz = Fa E EFH'_[&:{ =20kH =.
(b} For Fy =8kH =z, Fy 14 = F./2 =4kH > = bkH =z will alias to 3kHz.
(o) I'—9kIlz will alias to 1kl



(c) A=

Number of Hits/sample =

log21024 = 10.
10,000 bits /sec]

Fa = .
[10 bits/sample]
= 1000 samples, sec.
Ffl:lld = SO0H =z,
1800
Fmax = o
900 H =
F:r.‘.' = EFmgu"{ = 1800MH =.
6007 1
o= 2w F_’I
= 0.3;
18007 1
o= ——(F)
] 8
= [.9;
But f, 0.0 > 05 = fo=01.

Hence, x(n)

FIMAX —F g 5—(=5) _
T — -

oy _
al e =

Yalt)

= 3eos[(2m)(0.3)n| + 2eos[(27)(01)n

10

2o (nT)

Seos 1007  vsin 200mn
N 200 T 200

= 3Jcos (?) — 2sin (?)

1 pp—
= 1000 = yglt) = z(t/T")

w1000t Sx1000¢
= 3{'@5( 5 )—Esm( 1 )

= Beos(5007t) — 2sin(TH0Tt)




1.11

R = (20

Fiala

Hesolutiom =

samples

bits

sec

bit=

= 160
sec

F.
= 5 = 10H =,
1volt
|
= [.004.

(a) for levels = 64, using truncation refer to fiz 1.16-1.

for levels = 128, using truncation refer to fig 1.16-2.
for levels = 256, using truncation refer to fig 1.16-3.
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Figure 1.15-2:



levels = 64, using truncation, SANR = 31.3341dB
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Figure 1.16-1:

levels = 12€, using truncation, SQNR = 37.359dB
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ion, SANR=43.7739dB

levels = 256, using truncat
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Figure 1.16-3:




(b for levels = 64, using rounding refer to fig 1.16-4.
for levels = 128, using rounding refer to fig 1.16-5.
for levels = 256, using rounding refer to fig 1.16-6.

levels = 64, using rounding, SGNR=32.754dB
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levels = 128, using rounding, SAQNR=39_2008dB
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levels = 256, using rounding, SQNR=44 0353dB
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Figure 1.16-6:



() The squr with rounding is greater than with truncation. But the sqnr improves as the number
of guantization levels are inereased.
(d)

levels 64 128 256

theoretical sqnr 43.9000 499200 559400

sqnr with truncation 31.3341  37.359  43.7739

sqnr with rounding  32.754 302008 44.0353

The theoretical sqnr is given in the table above. It can be seen that theoretical squr 1= much
higher than those obtained by simulations. The decreaze in the sqnr is because of the truncation
and rounding.



