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Wrg The Parmeters qiveh in P3-3 akove,.
Flat-topped PAM
H{f) := r Ba(m 71 £)

Ws(t) := {m}ﬁzfyz W(f - n ts)
s

n
See next screen for plot
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3-7 Coat d.

Hi€Y =  Ts (t*tas w?‘%>

wle/y

A= ] f1 = 2500 f2 := 4000

Wi(x) = if{|x] < £1,7,0) :

i

£2 - £1
Wi{x) 3= Wi1(x) + W2(x) 2

W2(x) = { } (Ix] - £2) (o(ix] - £1) ~ #(|x] - £2))
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3-7 Coat .

ts 1= 10000

. T ts
3 1= J:.I-.
: / sin(x) -
n = -5,-4 ..5 Sa(x) = if|x ¢ 0, k1
®

£ = -50000,-48000 ,.50000

Ts Tsl
H(f) 1= j~‘m>sa{a~f w]»sin{z - £- w}
2 ;
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Ws({f) 1= —-—:vsfé W(f - n £
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3-12
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B (319) [\ o [t T
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it = () = 201
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— M =272 32 Jeuk
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3-20
dB 1w -30,-29 ..~5 M = 256 log (M)
n e
i 1= 285 nwg log{2)

SNRa :» 6.02 1 + 4.77 - 20 logl{in{i + u))
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3-24 For afﬁkxdm}z A ﬁ,};&. -]
Mn ”ﬂze woseform (g ; N
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From (2-1) the spectrum i,;r
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3- 2%, Gontlet
&) dsig (B For ML sy wilh 27,
Wil = 34|t str-r)
2 1T

I the dak are a eclmauéb“f [Z«» “fl' olbwd
‘é)/ fur 0", Fhe, waveform wild teve Yhe game
d‘éz{p*& exwy; o ww/a’ be ‘/‘?‘(ﬁaﬁ' & /¢yic
Ae. h=8%. (4Z) | y
-4 &gy/ i lRZ
=> wil- = & ] () L L i

3-25

U:m‘a @A) for 2 J‘/y:ﬁdaé with 3”"‘?;75/
Wi = 23”4

e ﬁ:’ﬁi@%
#

for RZ ith Soor "1"Y flhwed b Four D, Fhe
perzbdzg, Wayeform  would h%m— +% --—-—---w>~

AS Thown where

appeat
%=0T,. The mathemahiat 5 3 27 3& Loy
?szlgm are siplifed 1f L
2-1j2) Is used ’

4 ch= A Hih)

where h) & the basi waveform That Js repestef
4o creafe, the perndii waivehun @J Shwe 14 the Figure).

hi4) C)WM{I v +he J‘*{pbpwﬂ%n ?f 7&4!« )‘ca(a,@?q{q,e.
rhlses, Using the tme Adelsy thesrew of Eble2-
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325 (Gid.
and the rectugulor pdie spechus, of Table2-2,
Ht) = Afm {Hf'&) [I + il g i ngEJ
A '5}’? (%L’%;) =T % “{j% F i
/c:a%.gg (—g’z [He»fg-fﬂ’ te _}
A
For R2 wilh T 7T, 44is becoues
) S (31*77?)) GE | T
Cy= 32_ ((r"f’f) / + € + € +€ ‘

771»(: the Sp adﬂm 7@* tf/xm/ak RZ with Fou-
a/f@uw}‘a / anet "0"$ /g‘

[w (*f)f Z ‘gé‘%;ﬂ) l !Hé"g T, ?l‘fff’mﬂ)

3-29 (0) Substituting (43 into(3-36) fly M ;-e»E Ty

HePS)  for Polar RZ S}?"%ﬁ’lg /T& i t
» ixf ot b ! lo ,}—fé
Pl =2 | Fi)l
&
- where the pulre shape,flt)y iv shwn 15 Fhe

ﬁ?u}'ﬁ* T;H{Sj

¢)= 3 fw) ] = z salfz,
Fls)= #[Fte)] z%mz.

' L ,47'1:?- RyY W@) P
and  PlF) "= [ (gfz}.}
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3-29 Cont'y. R
for the case mf Z’“J‘E y  Fhir becowes

; : y 2.
pg) = AT [ S»@f)
| Ly d
The first-ndl bardwickth ss Bout = 5 = 2R
and the iw&dmd% &'fﬁ;;{{i@y s 7::% {éﬁ%-(éy iz,

be used o evekate the PSP ‘ *““ =
fom R2 Mandiester .S'/gmﬁv?
where the pulse shape Is
ghown 1 the figures

S Fly=g2 %;1-—«;;;,4} tin (42)

Using (3-40) and (-36), $heSp  for Menchecter signalig is

> o) T2 |
P17+ 4"?” e [ ?:%z'} [ss tnee]] ™
e L ‘

H = # Fhis é&ame:{
(;.-),,. L4y [ Z’}g ; “)J [rtgrp)]”

Te fiist ~vull  bandwidthy s ‘m’! "/2,‘ = 4R
and +he spectral efficieny i 7-—»# lbkslres)/ He |
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3-31 A= ) R =1 f i= 0,0.05 5 1
TH = ;

[ sin(x) :l

The PSD for Unipolar NRZ is given by (3~39b) and consists of both

a continuous spectrum and a discrete stram. The computer cannot
plot infinite values for the delta functions, so plot the weights
of the delta functions instead. Thus (3-39b} will be broken into
two functions, one for the continuous spectral plot and one for the
discrete spectral plot.

2
27T 2 A

POHRZe (L) 1= {1 ..__.] (Saf{n £ Tb}) PUNRZA{L) 1= if{t # Q.O,m}
4 4

PUNRZ(L) := PUNRZc(f} + PUNRZA(I)
0.5 |

Uinpylay NR2

PUNRZ (£)

o . -
Y £ 5-R

Use (3-41) for Pn%m: HRZ spectrum:
PPRR2(L} = {A mb} {Sai{n £-Th))

1
RBly- MRZ
PPNRZ (£}
o IS S N
o 5 R

The PSD for Unipolar RZ is given by (3-43) and consists of both a
continuous gpectrum and a discrete gpectryum. The computer cannot
plot infinite values for the delta functions, so gzot the weights
of the delta functions instead. Thus (3-43) will be broken into two
functions, ope for the continuous ¢ tral plot and one for the
discrete gpectyal plot

2 Th] | ™1
enzet) o [a” | [safs ¢ ]
16 2

A )
PORZA(E) e ifjwod(f,R) o 0,0,1;' Bajnr £ ;“ .
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3~3| rurz(r) := PURZC(r) + PURZA()

Contld 4.,

Unglar 32

PURZ(f) 1

o f 5 R

Using (3-45) the PSD for Bipolar RZ isg:
2
2 bl Y 2
PBRZ{f) 1= A {:—-} [&[t £ ;—-}} {sin{x £ Tb))

0.3 |

Ripq!ﬂ" 7%2 &

PBRZ(E) | /\
0

£ 5 R

A 1= R =1 f := 0,0.05 ..5 - 1
Th 1= =
sin{x) ] R
Ba{x) = iflx g 0, )
x |
Use (3~46¢) for the Manchester NRZ spectrum:
2 2
2 o i)
PHMNRZ{E) = A -Tb [Sa ﬂ'f*;w -jainig £
~ 2111 2] ]
0.6
PHNRZ (L)
Y £ 5 R
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3-39 | U He reseft fow, Hob 3-8,

) 12 331 by, (7)= 3T2hg60) =6-6% 3 lre b G b fumal
ﬁ:zﬁg Skt = waﬂ{;:é(ﬁf}m; )= 2;5%6';}‘5/&5;

) 829 Loy 0=Fs b MM < JoBhomme,

(¢/$:-§-§~—a wheve p2b £, s B/ 2 g:% - ggMy

f = G,10 ..)000 fs = 1DOO

at

0.008
gin{r-£5 (¢t ~ 0.004)} 23w L ¢
* f5 (¢t - 0.004)
o

—~J_ N
[H(E)| e \
\

o~

o £ 1000
(6) Frthe Figure abone, Fhe beudmettt, He The
caual approxindion it g Suollz | |
The horduidith %+ Hhe, ncessel Filfer i Bf = 500 He
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3-47 het) = mg‘cﬂ e

or 600, 3 )= [Felg e *“““af f
Rveak inks mu {\‘o ¢ :diegmls eack with a == wide IWlerva),

'ﬁ
TNSIES- A el el
Let f=f-%& m‘bﬁ? |
ef £f! |
% e nk (§+ E
Then fo T)e S | ,qe(ﬁé )el ™ 64 5)
Gz 3-75
br L &
T < Py vlﬂf:z'ﬁ
‘gt(”se} --Nf g‘-&”ﬂ(l 73-)8 ]
2%
Assume de {ﬁ‘t“& )= T, i< i%
L
Then 21?&7'4" %
m{&f eV
ﬁbﬁ‘] / df Zﬁ?’h}/ '”J‘
27
ﬁ € ,ﬁaﬁw Iy azp
ﬁ(ﬂ}) Jl?iz Lt i%pﬁg
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B0 ] mele=2t P h=t
Q) g;m.,., Pem 3 4=1 ’ 'ﬁ:ﬁ{; %&{:@D

-
-

3-52 @J L,_ 2-@ s ,) ﬂ l

) B=L (14+r)D where ¥= %—; b :} B=C =Bropp

©

(H.;«]:D , {U-}D.S](lwa)*?(aas]

1)
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3-59

(&) From (3- 8‘#}

3 fazisih €A=L

We need +o determme  the T whch the
Chawnel Can Support. Asswming  That a
F=0  roll-off fackor 1 used | Thea

{xmzbzl@mlaqui) = ZXH) "—‘dﬁ

Sec

'JJ;('%‘H() )..)
> 8= AX |yt = Q.bob3¢

| b}ﬁ*&" The. chawe  has ‘;Q be qua\h%éc%
 owith ¢ Nngﬁ' friter. )

)

e o Gut)@) o
25 xI¥ = 0417

({\’Q*fﬁl No Chawvel equalization requved, )
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3-61 o .
T 1= 0.05 t i= 0,0.05 ..3

wl{t) 1= 3-gin(2'7 t) w2{t} = 1£{(]t] - 1) £ 1,1,0)
wi{t) = if(]t - 1} £ 1,]t -~ 1] - 1,0)

n =9 .62 £t i=nT k =0 ..20
n
X1fk) = 3k k2{k} 1= 3-k + 1 KI(R) t= 3k + 2

gy ile{k}]? "2y mV “xz {3:}} oo Fmtx}]

[ i IJIJ I;IL !l l | i - {

0 f"b t B 2:0 | 3

3-63 @-} Each ana /Dg, 8‘!931@} ﬁa{ q }ﬁgﬁeﬁ

frequency of  B= I4H;

PThe. mmimuy, mmﬁ/fa% frequency Ry eadl, anaioc}.
s';%ml? § L= AB =G

S S RENERT
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3-63,%) Contld

AN ~ W
! , O & e pr —1=
w\;g, e | W :;er n
‘ Top , ~ , ‘
Tom d}?mf oM - ,
Commytator Jecommytator

@;J )Qe{gg-nh? 7“& (3“‘ 5’} 3 ‘f/re J‘ﬁmﬁ&# Tp/’{ 1§ t;a/ IJ
®© AR
Wty = > WUAT)A #-4T) + D 4 () A, (b-4T;)
A= 40

Where ﬁ; ‘) and ‘gm&/ 1 IO A i

are Shwm 1 +*he et t—s :
figure, and 2*5% Lf...._73 | :li T .{;;é”y

::a»d‘ $z 25, : 11&} i
Folbwiig the, vame | *’”f“*ﬁ —
procedure ay descrbed ! _E, b Tt

1h (3-8) thru (3-13); +he
spectrusy of Fhe TOM iatestanesssly simpled ({lt~tpped)
Fam a‘;g‘md Is

& 00
o) = = MEIZWE4G) + MO W, (-4)

Z5-m
RS )= T o Wy e flte)]
e i (1£2) S r(f~4E) | 5p. [Thlifz) )
S Wile)= £ SRR 5 L +§’*(‘Hm

+2 Bz@%‘m 2> N5

(1F2) A=A
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2-63 (b) Contld

Thus, |
)=

For the, sketh, lel the parameters be the sawme
as those 5hown 1 Fig. 3-6, Led T/G=18, 5742,
Using o prag;mlmb/ﬂ Cﬁz*“jd"’“) the hl [WE"? sketeh 5
oktained, |

ﬁ”i’fg:___ PCH encoder
T2l _
£z (23)= booD
h=4-bifc/sample

Digitel  R= 2.4kl fee
Dol RE 24kbidshec
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3-70
@ for POM o N=8 dimensivnal System iv Ured
Since any of +he 156G Messages Can be represeiled

g
oS 2 s 00
JTH

where  Sip =3 for  binary PCM,
[

= 0. s¢/message

Baf () L&) = 2ot

u’) FW‘ PPM a M= 15@ dlm%ﬁw\ﬁ.l SYS“}'%M
I§ used:

Silt) = Z’ 'SM 1% ] Where &gj “&d
J= | |
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