
Chapter 3 


A :- 1 fl := 2500 f2 ;- 4000 

t :- o,aoo •• 5000 
Wl(x) :;;;; If( Ix' <11,A.,0) 

Wl(x)1- [f2-: fjJ (jxl - fl)' (+(lxl - tl) - tOxl - fl» 

W(f) 

o 
o 5000 

-6 1 
T := 50 10 'rS· ;- ­

·f$ 

Naturally-sampled PAM 


n f" -5,-4 ••S Sa(x) : .. 
if[lit " 0,Si:CX),1] 
f l*' -50000,-48000 ...5;0000 

Ws(t) f" d-L (sac!!' n tt») -wet - n' flO) 

n 

)SAGNITUOI SPJ:c:RtII {Natural).'1 Sa1lDle4CJtUl} 

"\ 
-50000 

r 
, 

~ 

"';.." 

J , 

i 
, 

t"'t­

..,i,..., 

J I 

~ ~ r \ Iio 
f 50000 
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If(f):- f' Sa(7f'" f) 

watt) : .. [;].H(f) ·L Wff - n flil) 

n 
S.. next ~far plot 

tWO(!)I 

o 

JQQIfITDDI .. SPEf:TRDK (Flat .... ..J .C8se) 

,..~ 

~ " I 
" 

"\ A. A f:r\1\A l \ i \AA!\ 
-50000 

A ~ f 
50000 

1 3-7 IU~iV\"a C~-I1)) 

Ws«)= ~ff\i 
~ 

W(~~,)
\ s K.=-~ 

whet'e. Itlf) \s*~specrf~W' of ~~ 
Md.v\e ~~.,.J.u etAt'. ode d ~<.A Ise } ("'1:1:. \ . 

32 


STUDENT SOLUTIONS MANUAL 
(United States Edition)

 
Digital & Analog Comm. Systems 
8th Edition, L. W. Couch, II



Htf\ ~ -~ Ts ([ - f"s wT~ .1 
wTy~ 

W.l(.x) %-i.f(lxl ,< f1,1.,,0) 

-1\ ]$42 (X) :-
[
.... u. ... . . .... .,. (Ixl - f2) (.,(Ixl -fl)- .( Ixl: -t.2) 
.f2 ... fl 

W(x) ~. WI(X) + W2lx) 2 

W(f) ~.J-~. 

o"'~~ 
o f 
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fs := 10000 


fa 


_~Wa(t) 1- [~l B(t')· > : If(f - n ta) o ___~-.t 

n o f 

0.8 

tWs(f) I 

O ............-.LiiII!~~~~--'"-..........~~.t...W~~...........~...;......J 


-'50000 50000 

0...~ ~ re.t"", th 1i~ i.... ~b. '"$-8. 

VI > ). ~21~,i s;) ~ ~:~>2 1<lJ." ( ~) 
::; ~t~b 

(Jt') Fer t..M"~ /><'. M. £) "- ~ 

8';. ('3.-7if-) t:>::. "IS ).f'c t" g. .-A ,'J\
Ii- f'" 

==';> g.::;. J} :::. ~oo He­
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-1213 1 

(G\~ t;? 1 ~ l(PUi):: 'f.b (~ 
fi ... f'" 1)~--"; If ;'4... .. 1'GJ.{ SJt~J 
~ -10 ~~ ''I..1trl ~It '-IF ~i1s) 
~ f"~ :::. g,:: :Ill'> /".ttuyll!J~ 

11'1(" ~J! :: Jl fb. =~ti'" ,J.(1lo~1 ::.=_5,='211=...·...~-:::::::.~ 
OJ till.; 9)

{fJ}~ :. 'blJrlli7JJ8 ': (..tIL{JS}Wlfl=,'1'f.. 77JP,. 

A 
13016 I(a.) Pe.""lo ~asoJ€ 

~. (~-IG.) (S).. _/() Jd~ [.. ~M ~ 
fJ J& - to I t-l/-{r,VI~-/) Pe 

VV\::. 2. ~ ievel$ 

~. \1\'" 4- = (i;)IlYT ::. 2S.1./ J g 

.f.o r .A:: ~... : f!=.).. :: <:''5.4 J /$
~=-i ,tv <I••~:'"..... 

_~ M::' 2~=- ~2. It.uer~ 

tb.) (~: Z{c.7frJr):; 'S.lj k~~~ 
stc­

"The. ~ f"-r.t H...(o -c 1'D~i.j;\o of 'f4Ae. ~I)\ x 
~()e. Spe.~~WI ts : x 

B::. %:: IA -t-r.:= !:l~ltJl:.):o 2/ ~H~ ~ IS 
~ 
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1 
3-20 


O~-~-'-"'"--"--_-a.--_........., 


-30 dB -5 
~{tI at input. in em unIts --> 
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1 
3 -2 5 1 

t4l~D ® -hr~:e riHtt/J.,j uil1r r:: ~7j, ) 

/l¥{f) I:: t fA\7j!1Tf jr{{-~K) (':i:;~~ 
., 
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3-2:5 CPrI'cl t 


aHa( +4e. redlUt,...l(d-. ~s~ If ?:tbk1--z.. 


fI(f):;: AL" r':!:-z.) [J .., e-j w~ t eJwl.l" ej ~~J 

~Ch:3i 1~~t) [Ii e-J'I-Ie1i'f: -Itt
Ji "1J 

.• .:liE .:;. !L... l:!.­
To 1;87;. 

FOI- R2 	 ,..,/-/4 1;;.:" til .f~i.s /toet::bHfes 

'1 .. (.... Si~ (Ii ~") .~....-j'f . ..,jlf[. -.j~1r1l'.1.·
c/t:rr A f.33 rJ LI-f e +e +e J 

\JIJ;11/ 
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D 

· 

3~2'l ... c.o~tJrJ. 
f'br H.e. (CLSe l>f: t..: t 7i" f~iJ be())Jl1-e.s 

ffl): 	1I~14 [·~/"(!f~~.) .........7~ 
1- .. (Pif,) j 

iii I 
.. ..,..... 	 j"' l 

The n;"sr-nM.1( ha.4tlwielfh IS 1?""II::: t ;: 21( 

A~ 	-lAG ktuJ"';4:f~ effi~~1tcy it 1= t {f,,!/ldj /k. 

(h) £,It~V\ (3-36) CQ.h ~,"i> 
be. 'fled· ·ib6voi.t«lhe PSI) 


~ R-t. ""4.Ifd. ~ 1';-'; 

WherL 1Lc j4u.II'- sh&jJL if 

94l1"'l1 I" tJ.e -Niver 


. ..... .. ... .... Wl1 


rff)= z(t:r~f1l eJ~{ ~e-v % J 

:} rtf)"& Jl 1: (f;}!f7.,) J'i~(~) 

M.n11j (3-lJ.O) and @-~,-lheP~ (..... ~erfe I- .n.,~~ ;11 

PIf).: 1- ;~l''' [1':r'ff]2. f!,;, UrP:lJ~ 

..r.f 7:	~ -:9: t) -N,N kf)llfiU 


dll;j= *4).4 [·~~~"')1~ [:I;,~rr)]l. 

. 

14e. (,j,.st -"u." ~,.,ldfl, II- ~11:;t: 1fR. 
4Itetf .fire, .r.Pdr41 e:ffit.U4CY it '!=, ~~keo//Ik • 
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1
3-31 A := 1 R := 1 f := 0,0.05 •. 5 1 

Tb :- ­

The PSD for unipolar HRZ is given by (3-39b) And consists of both 
tl. continuous spec:t.rua .and. a discrete $pectt'Uiit .. 11le. c~ter cannot 
plot: inf.inite values for the delta funot1c:>n$1 so .. plot: the ",ei,ghts
oltbe deltaf'unetiollS :instead•. -mus. (3-39b) w11l. be broken i,nto 
two functions, one for the continuous spectra.l plot and one forth.. 
discrete spectral. plot:. 

2 

,- [A2 ~lPIJNRZc (1') - (Sa (n f "I'bH 

POmtZ(f) :- PUNaZC(f). PUNR2d (f) 

0.5 

PUNRZ(f) 

\o 
() 

Use (3-41) for Polar URI spectrum: 
2 

PPNRZ(f) :_ [A Tb]CSa(1t f- Tb» a 

1 

Rkr~~ \
PPNRZ(f) 

0 
\ ..-. 

--­ f S'R0 

The PSt) for unipolar RZ is 9~iven by {l~4J} and consists ot both a 
cont1m.lous. &.-ctrum and .at discrete spectrum. '1be cCJt1'Plt:er cannot 
plot infinite valuesf'·orthe <lelta functions. SO plot theweigbts 
of the deltafWlCtionsinste.ad" ThUs (3-43) will be broken tnt.a two 
fUl1Ct.101lS1 one lor tbeconti..:nuo\ls spectral plot and one for the 

d1:::(::}2~'[sa[. :]ff 

l1ClRI'4W :- if[tIIOdlt .R) " 0.0,::. [Sa[" f :'](] 
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r-----,----,r-----,.-----r----, 
3"-:3\ PURZ(f) :- Ptllt'C(t) + PUR.Zd.(f) 

Colft'J 0 .. 2 

PURZ(f) 

Using (3-45) thePSD for Bipolar RZ is: 
2 

PBIIZ(t) (sin!" f TbHi- A~ [~l {Ba[" t:~]] 2 

0 ... 3 

... 

/\ 
V \ ~ -

PBR! (f) 

o 
o f 

A :- '1 

o K­______~__~__~__~__~~--------__~ 

o f 
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3 391 - 1 4se ~ rl!,pc/f ~ Ifr" 3-'. 
(4.) »Z ].31/",,~ (1-):: i.11."~,,~).:S.~'f ~ Urq.It:::t./;,il'l~ 

1;::1'6.:: S:1Jt.N; ~ flltv;f lft,=-t(s.'Mi,) l; !2.ifA"~s/~~ 
1M L::B= l"=t j:3&tlbltJ 1J.1_l1..tiJiI/#1:,t! - 'D," B'" ,LJ.( ~ 3ldhZi-'ol - I j. " y 

lC.I1J:;~ ""1W..~b£.IIf#~&W ~ '8:~ ~ S,IfUII:. 
• f'~ 

13-40 IJ..: B=2f .. .L:j 

WJ):L.;j .. :: ;. 1. 21.r,,,,'J,&,t:. 
~ :.. 

13-43 ~.) 
f :- 0,10 ... 1000 fs := 1000 

o.. 008 
tJineT" fa." Ct... 0.004» -:a)"if It 

8ft) :.. ' " , ' e dt 
• 'I fa {t - O,,'OG4}J.0 

o~--~--~--~----~--~ 
o flOOO 

(I..) ..fkc. ~rf, .~, ..u,~ ~4 C., +~t. 
CAWAi pt,r'df-i,.ql~ iT :I.: SI/-b IIf 

1k 1»"J.,tlf4 ~ 4AtJ h."t:AIll.1 frJlerir ~1.. -Ii :.fi?f!ffc 
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/3-50 I M'=- ,,, -= l'" .. h=4 
~) 11~'c.., ~,/.:= I I ~:: J1.J; ':Ilo 4{ ~J> 

]:. . :;. ,'J.('1-* . -:. 5 .33 A · 
Ii-,. II- l>.$ · 

(~) rn.~ {etJ £-- f:. .~" '::. /.33 ut}­

'D.... ~ {; - 1433~ ~. / 1.'),r-. .... 2'C qiJ f --"- - ..; - V f(J n~ 
~:~ 1.. 

J 

2. ~'''.'': 

13-52 Ip.J L; 11. =- 'I-~ I. ': 2.. 
J)::..R/..€-=--~ 

tbJ 1-::'1 (I+r-)J wbeJ>e y.=~;. b 

9 

(c) 
8 ,---::./:.(J.l.t<):P"L t (f+().,}(n.ob)~{b.o~)

Q 

~ (E:£U ~~~ ()t> II~ 

'9: '8--\ -:.BGcI!i 

It'dB ~t {t+DXb ;.. i{J'1bfl) :::: ;~lJt) &: 
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3 591 ­

\0..) t Vt.l\t l~"-8t) 


..... _~Llt.rr.r:
\ '. ..·..·.·.,A • .r :l 11 t A·· IaT... .) 1'(\ ~ ~.rtkl'J~ . . ... '::. ­
~ ~ 

We, l1~d +0 d-et~!.."Vl~ .~~. f; wh,(hthe 

ck,,~\ CA~ qlAt'p't>rt-. AS'-3"JUflI~, -tkJ. '" 
r-:.~ rvU-ofr fAC..-ror .s u.ted ) +he4\ 

-::... lx ,I \).~ Sokt,f,r ':.. j) ::. J.~ '=- 1 (IIf ) 
~e(... 

~ ~. ~ .JJr (~.~) tt} 
1)(1~~ 

,b.) 
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\3-61 

W.l(t) :- 3· sln,(2·".-t) W2(t) l-if( (I tl -1)$ 1,1,0) 

W3(t) 1- IfClt - 11 $ lilt - 11 - 1,0) 

wl(t) 

l 

w2(t) 

o 

, J 

w3 (t) 

t J 

n:- 0 .. ,,62 t k :- 0 ... 20:- ,,-If 
n 

k3(k) t-3 k + aklEk) t- l'k 

8; :- Wl[t ] S : ••l[t J 
k3(k) : k3(k) ,kl(k) .. kl (kl: 

:I 

• ,0 .........~~~....~...............,..........,..........-~~~........ -...... ..........,.".,...~~~ 

n 

o t :5 
n 

13-63 1@l1~(,' antt/bi: I'/f~J ha..r '\ hl;4er+ 
frf1I(t.lfC.1 trf t ~ 3-"#6 

~7h~ MilfiiffUIn. ~aHffli..,-fl.~~(y {1y. e~c~ ~h4lo,.. 
S"lt~"l ;s. k:,.2:~ I~ 'f.*c 
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~J 1(efe;r/1I1 +0 (3-g) , Th~ J'4HJI'kJ TlJAr .r11~t11 is 

~HJ:. :2
fP 

WiU7S}l, ~-J.1i) +2. 
~ 

~ (JJ,)J~{t-'" r., J 
4,'=--o'bt I. :... cO 

where 1, (i;) tJLJu:1 1.,.W I /.0 Jt1W 
't,.~ .!tr.w~ Ii, -t~e. 1Jt.'t" 
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13 -66 

~" 'PC", ~ok... R.':11'%:' ~W: .mi £jh~ 
i=17hllJ. ~----

I;:UtI ~""I)
ft=4 ~,'e 


liii"\ 'R.; 2.If. A.m~ /S'eL. 


Ilt...dds 
JO'·~eJ 

t."eii 
T,III Okt). 
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[ 3-70 

tcij r~r PCt\\ " W:: Q dl~'~~ ~'S "" i; \A.red 
:S;;t\t.e 0.""1 u{ +ht l.S'G ",ess,,~e.S c.-.h ~ tertt,s~~ 

8 
b'l ~~ (:\:) '::. .L ~iJ ~. tL) 

\1::'1 .J 

W~tNe. ~i ~ -:;. ± \ .r~.... blVadr'1 p(JJ1, 

r. :. ' ... I, :::.0.. 1 S"QG/M~q, e 

o lO~..t·· .... '" . '. 

:B =. 1. L.. ..''" ):::. __,' LL ).. ::. l/- f) U,£1. \ "t: 2. l 0..1 · . , 

tt,) 	 For 'fl'PM tt 1.)::. 1S-~ Ji.,,~.rivn~1 Sf ~ 

f-s \.tS.eot :~, 


Sit,) ::.. ? S4J ~ {t] kI~ {~~i{; 
~"I 

~f{·:') =- i C;.~'1 ::. jJ,:-8b • 
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