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dB := -30,-29 ..=-5 M := 256 log (M)
n iw
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3-17 (Continued)
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A =1 R = 1 £f := 0,0.05 ..5
sin(x)
_1

x

=
¢
[

AR

Sa(x) := if[x # 0,

The PSD for Unipolar HRZ is given by (3-39b) and consists of both
a continuous spectrum and a discrete spectrum. The computer cannot
plot infinite wvalues for the delta functions, so plot the weights
of the delta functions instead. Thus (2-39b) will be broken into
two functions, one for the continuous spectral plot and one for the
discrete spectral plot.

2

2 Th 2 A
PUNRZc(f) = |A -—|- (Sa(m £ Tb)) PUNRZA(£) := if|f # 0,0,—
4

PUNRZ(f) := PUNRZc(f) + PUNRZA(f)

0.5

ulipulu.m

PUNRZ (£)

(4] o —

Q £ 5 R

Use (3-41) for FPolar NRZ spectrum:
2

PPNRZ(E) := [A Th] (Sa(m £-Th))
1

Rlar- MRZ

2

PFNRZ (£)

_“-,.-"‘—'—-1____‘__
0
o £ 5-R

The PSD for Unipolar REZ is given by (3-43) and comnsists of both a
contimious spectrum and a discrete spectrum. The ter canmot
plot infinite values for the delta functicns, so plot the weights
of the delta functions instead. Thus (3-43) will be broken into two

functions, one for the continuous s'pectral plot and one for the
discrete spectral plotc.

wonzetts oo |8 o s ¢ =]

2
A

PURZA(f) := if|mod(f,R) # 0,0, —[ [r £ ]]
16
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3-20 (Continued)

PURZ (f) := PURZc(f) + PURZA(f)
0.2

Unieloy B2

PURZ () —
[+] \
0 b 5 R
Using (3-45) the PSD for Bipolar RZ is:
2
2 2
FPBRZ (f) := A [ ] [Sa[:r £- —II (sin(m £ Tb))
0.3
Pl;bnfﬁl"’ki
PBRZ (£)
4] -/H\\ e ———
(¥} £ 5 R
A 1= ] R =1 £ := 0,0.05 ..5 1
Th = =
[ sin(x) ] R
Sa(x) := if|x # 0, F
'e
Use (3=-46c) for the Manchester NRZ spectrum:
2
PMNRZ(f) := A -Tb [Sa 1:r £— ] lsin[n £ — }
0.6
FMNRZ (£) \
0 £ 5 R
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d‘ Ih (ﬂﬁ
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For dhe, sketh, let the parameters be the same
as +hose, 5 hown 11 Fig. 3-6, let T/ =18, f5=48.
M‘lnﬁ e pm?ram};/{, cj u:/a)‘“lﬂ, The 'ﬂﬂbwm? J feﬂh I
phtained.

‘W o ;1

el

3-46

<hks (Unpk)= 24 k bids
O{M_k%__ DM encoder Rahd= (4 6k) ad 31:9/ 93

=2b0 H
B ;-:.mm) boaD L [ 12 Cofacly

h =4 bitc /samplc f M_'?‘ ded
Jigite|  R= 2.4 kbirs free I
. LR T4 Out
Diada)  RT 2-khidsfrec L4k,  ReI2X24
* >R=28.8kblp.

29



STUDENT SOLUTIONS MANUAL Digital & Analog Comm. Systems
(International Edition) 7th Edition, L.W. Couch,lI

Chapter 4

4-2
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4-3 (Continued)

) ) = ?{’a}rﬁ&)e?w"t]
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4-3 (Continued)
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A= 1 T := 1 W =2 77 u = 0,0.2 ..12
u
) sin(x)
8i(u) := t := =T,-T + 0.01 ..T
X
0.001
2 pae—
f \\\ 1 ‘-“""‘-\-._

7
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@) {Wy= Re {5\&. fyi“”:t } ¥ Ref'.i ﬂ*ﬁé] whm-h}m eﬁ"%-%}

[Wat et -
sz Re [5’ hﬁﬂ‘&w {FE {'e_. lﬁhe ) eiu’bf}
= Refsvo [pibot]] ey
L4 tt)
S glt)> 5004 200Imlwt) , M= 08 (Y

(o) Xt} Refath = 004200 miat ) | gett/=Tufgigh= 0

(€] Ri)=lgt= Sond2o00iuat) , oY= 2 z.‘?_:‘

. U
(o{.) P= ﬁ<; :&), Z = %- [ (500 iwo‘@{’w*-@w
=2 P 2 DO watts
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B := 100 £f = 10,20 ,.1000 rad = 1 rad
deg = — 180
1 w
H1({E) :=

IR

81(f) := arg(H1(f))

TAL(f) = 81 (f)
-2:nf
1 1
H2(f) :=
2 2
o[ e o [ e
1- |- + 0.765% -] |1 - [-] + 1.848% -
B B B B
8(f) := arg(H2(f))
B2(f) := if(f < 100,0(f),0(f) - 2-7)
1
Td2(f) := ‘82 (£)
-2-% f
1 \
|H1(£) |, [H2(1) | k
2% Ovdes
o
10 £ 190 1000
0 —
01(f)-deg,92(f) deg [
L lth| Ovdey
-v-_._“‘_‘_
=360 oo
10 £ 1000
0.006

—Kqﬂ‘ Ordey
A1 (£) ,TA2 (£)

22| Ovdey A

[/

1=

10 £ 1000
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t :=0,0.1 ..4 m =1 ..6
(ﬂ..}' 1 4 cos((2-m - 1)-¥ t)
vin(t) = — + — E
2 2 2
T m (2 m - 1)

Hote: win(t) is the Fourier series for a triangle waveform.
2 |
vout(t) 2= 5-wvin(t) + 1.5 (vin(t)) + 1.5 -(vin(t))
val(t) := 5 wvin(t) <=—==-==Linear part of the output.

A N\ Owhpuct
vout (t) ,vol(t) \\ //’ \ /
N\ 2 FONN y

8

Digital & Analog Comm. Systems
7th Edition, L.W. Couch,lI

Linear| partD
4]
L] t 4
(b.)
M =5 M
N = 2 N = 32 K:i=0 ..N-1 T := 2
T
at := - dt = 0.063 t = k-dt
N k
vo = wvout(k-d4dt) wvol == wol(k dt) n:=0..N~-1
k

k
Since the signal is periodic, the spectrum will consist of delta functions
(which can't be plotted directly since the delta function has an infinite

value) .

However the weights of the delta functions are finite and can be

plotted. The weights may be cbtained from the complex Fourier series

coefficients. Purthermore, the comp

lex Fourier series coefficients may be

calculated using the FFT by substituting (2-178) into (2-186). Thus,

1 1
cout = I:-—-—]~ic':fft{vo} col 1= |—| icfft(vol)
I {n
n 1
£fr = - f = 0.5 fs 1= — fs = 16
n T 1 dt
MAGNITUDE SPECTRUM of the output
4
cout = 3.375
0
cout |,0
n
o 11 —
0 £ B
n
MAGNITUDE SPECTRUM for linear part of the output.
4
col = 2.5
o col |,0
n
0 P
0 £ 8
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4-15
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A m 96 ) 7
7y, E,rﬂl SN % (Z }, /s e
ba=0  awd Ap= N, = -_IE_< v () cug{v‘ldgﬁjaf'{“
° '—Ta;'a

Sinee we ave omly, mierected in U, fornzl
we can ohitF 4he N Jeve ! of +he waoe-
Loon to wake Hhe .'m+e;clral fasier o

evaluate  awmd chf He V. will ewain

Het canne ‘(ar Af o . \ SA —
-T;II-F 4 ;
-T. T
Vo= %g A cas(-‘\%ﬂe{t i &
o /o,
°fy.
Tl
= 2 (24) sm(»w.ﬂ/ = A 5 o i‘?-:'—r)
Ta rw, =T opap

] | [TAN=S ¥ IYN

O ) % (O, n=Ls5Aa,
:> \J,Z g ) ﬁﬂvwz | , l"\:gl?,”..

an =

_%Y\ A arlé
Using ( 447 .
2 2 B 2
9 A
THD /s = g;u X Joo = ﬂé %‘}
N, (#A/#Y_
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4-15 (Continued)

-

THbdfa = ﬂ%-;:—-z X100 = qg_?;/,,
A=o

=add )
Aein pe famalble
Check @Q

THD. =) E‘*“”’*:ﬁf ;G%'YX -
(52)

2 _ (HA\T

= L
L.‘[P'i 2 K'GO
(55

= VTW 'gg' (fc)a\ = Jo.?_":?;? (Jachs = qg.?bdfo

4-18

s A My vt TRD sm W)
= Re{A [y, Aw] &Y

3 gt~ A [my g R ] = RR) /BN

C'H"ha;,d- of £Hve.fbpc, Detectn- 1§
Vot Y= KREY = KIgHl

F Mgz kA Wit A Ekmg)
The owlput 15 distorted .

37




STUDENT SOLUTIONS MANUAL Digital & Analog Comm. Systems
(International Edition) 7th Edition, L.W. Couch,lI

4-21

doel - iﬂz%-&i - Kok Bolt) ¥ £/
P SCW =56 - kak, QQLT}F@‘/

or _ _s6:/4
Ol = 54 kb, T

En.;(.zl tralue 1"4(’.@;@;‘4 .

lir @ .0
5 0= LhOs)] = b S

= I‘FF(#D e gfe&::.g

4-23
(a'J £=5KHz
Vaﬂ('l:'\l 'U,_L‘t}) )
=4 =M 47(?—4 LPF |
£, =SmH
* 2 \Jz({’i -'-N ey
ML = o000 <{
28 %o0& N£29 600 VIl L] SN £
() 4y mHe ¢ £, £ [Yamie
gf-{% AL LPF _ i
:. N
Assame =N V<o
S VIR IEN "
N, = 2maFf And e T > Mot
£ Ve Vi (1)
= 2m(5000) T=d,
Jolt.gec

38



STUDENT SOLUTIONS MANUAL Digital & Analog Comm. Systems
(International Edition) 7th Edition, L.W. Couch,ll

4-26

(QJ .2 9694 0.9= iu‘], (;Mﬂg

(b)RF: Flat handpass over 96.81 Hllg 4o 26.99K8y  ayy
ytj,:c:{- ;‘ma?e fre.queh.:.y of 118.3Mi(z

IF.‘_FIQ‘\' 'aa,holp:us over (0. 6/ Mﬂi to !U,'?‘m#{ ahl
reject adjacent chanwel signals on each side
Of ‘Hlfs bﬂhdpd;;

) ingge = fot Ui = 96.942009) = 118,3Ml5

4-30

O NF fher $ €23) 2 fter 3 1,20 where
T=I0ktly be since the AM Jemaftp spaciy i /DRHy.
PE: Jogodbidy L1

. - IF
I HSSihkN; A

s Pk

(0.) fage = f, + 2f, = 1990 kHz
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