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The pages contain a mix of typeset and handwritten text. The handwritten
text is comprised of updates and solutions new to this edition.
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Chapter 1

Answers to Problems

The pages in Chapter 1 contain a mix of typeset and handwritten text. The
handwritten text is comprised of updates and solutions new to this edition.
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1.20 (d) The normalized spectrum, G.(f)/G,(10°%), appears as:

| 1

0.75
G,
— 05
G, (10°)

0.25

LOJ 0
9'105 9.2~105 9.4~105 9.6'105 9.8'105 1'106 1.02'106 1.04~106 1.06-106 1.08-106 1.l~106

9-10° f 1.1-10°

Applying numerical methods with Mathcad ®, the two-sided 99%
bandwidth can be found by numerical integration as:
J.1o6+f1

v SNY o

[, Gr)dr

where f; is found to be equal to 103 kHz. Thus, the two-sided 99%
bandwidth is equal to 206 kHz.

Since this bandwidth corresponds to the given spectrum (with
signaling rate = 10,000 symbols/s), normalizing it relative to

one symbol per second, yields the two-sided 99% bandwidth as
(206x10°/10%) = 20.6 Hz for one symbol per second, or in general
the 99% bandwidth in terms of the signaling rate, R, is 20.6xR Hz.

1.20 (e)
35-dB Bandwidth:

35-dB attenuation = 10>° =3.16 x 10™
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Chapter 2

Answers to Problems

The pages in Chapter 2 contain a mix of typeset and handwritten text. The
handwritten text is comprised of updates and solutions new to this edition.

Digital Communications 3rd edition Sklar Solutions Manual


https://ravanbooks.com/books/9780134588568-solutions

W%

2.0 (&) oppisor0. I111001] 1t1010l]

2,0, (&) 500 Chanfp % Fhulifehanrs = 6700 bl

L) G0 4L/ op i
2.3 (a) [00 Charss o ¥ SLFfihan - 400 4t o
%@/M&——— = XOW//J
5 pubs [yl |
(4) 16-Lorel PN soo bt | 100 aymbtl /2.
¢ dwd RM: Ao 4 for, /353 poymdeslyyla
e fumdd M Yoo 4o ja, 200 bipmbols /e,
2«MP[M: 400,51;?3/,@) 400/—74»«##&/4,

2-1

Digital Communications 3rd edition Sklar Solutions Manual


https://ravanbooks.com/books/9780134588568-solutions

- ~ jor%_,t
= ?C({') ZCM\@/ /}

M= -o00

= ’X(f)%co +zicm @a,o_ﬂ”mjgt}

Mhel

Y l) = X&) oo 2mm T

LPF
c, tea W L PE

= ¢
R G R XA e
SO

LPF

o) < ) 26 (144 5P

Digital Communications 3rd edition Sklar Solutions Manual


https://ravanbooks.com/books/9780134588568-solutions

~ T = t
W’[‘J/‘L W :’2.“_‘3: = 6250 /La-«a&/%
> £ = looo HS’

X®#)

0
— £

-lo\z';l{—} IO\Z?HB/
LIRS LA

D ﬂ@é@w’ﬂ.l/vt

§/w\ = (000 Hé’

Mimisassmn ponplong 72Tn 9, = 24,

2-3

Digital Communications 3rd edition Sklar Solutions Manual


https://ravanbooks.com/books/9780134588568-solutions

i =

(-l Ll = [ag ] < 5 48 foae
T 1 ‘ -

&) TL“ L 4f, 5 (ko) 25 da

,g - ’:.00%_1.(. = 3¢, 3 H}

= 3
A 2600
(b) L 306, ,ow-f&o/@ * A-é

2,29 %[0

o fploa—

2-4

Digital Communications 3rd edition Sklar Solutions Manual

——
—


https://ravanbooks.com/books/9780134588568-solutions

5 15 25

e

2-5

Digital Communications 3rd edition Sklar Solutions Manual


https://ravanbooks.com/books/9780134588568-solutions

- ° £
X, £ =35,
IR B R T
-2, - £, 0 {, 25
<)% X, &)

R IR

R R A A

212 (a) Uoiny Eguctiom (1.65)
I

N .
& ™ odn  Bullwwnth onnd The
bttty B o 1
10.{: : 12
)4<’§Aooo>

Theo ya = 26l0 H M%Wﬂ‘ﬂw
Le !ewrjcs'zzao J, A

/’4“' Z '
(&) Usng Euation (145) fo & 12 oo flln
e pocromant; £ 1616 W,
%} the mf&/,; Sy M@tw ¥
2232 M@M/A »

Digital Communications 3rd edition Sklar Solutions Manua


https://ravanbooks.com/books/9780134588568-solutions

COR (4) Yy

e —— — — o

v R e~
L L.
[N A ol

| .?_-4 l(D -g '.O

— — — - =

— — — —

2-7

Digital Communications 3rd edition Sklar Solutions Manual


https://ravanbooks.com/books/9780134588568-solutions

60,) = = 2. x4{po0 = E0OO AW/PQM/A—

/w R"‘ gOOOM@/ﬂxéMM
M = 4(0”0 /M/// /

© 16 fund pubeee: o= = 25

!7”‘/;’/( ;/,LMI{M _ oo A':L/i
Log, M T bilo fagmtbel

= /_?/ 4, /—W/A
.2,/5 s

= 5000 P“Mfzq/ éMW ;&000

W“‘:r: R = 48§ poo #Z“ ez

)

2-8

Digital Communications 3rd edition Sklar Solutions Manual


https://ravanbooks.com/books/9780134588568-solutions

2.16 (a) Assume that the L quantization levels are equally spaced
and symmetrical about zero. Then, the maximum possible quantiz-
ation noise voltage equals Y2 the g volt interval between any two

neighboring levels, Also, the peak quantization noise power, N,
can be expressed as (¢/2)".

The peak signal power, S, can be designated (Vpp/2)2, where
Vop =V, — (=V)) 1s the peak-to-peak signal voltage, and V), is the
peak voltage.

Since there are L quantization levels and (L — 1 ) intervals (each
interval corresponding to g volts), we can write:

(i} _(7/2) _[Q(L—l)/zJ

Nq peak (q/2)2 (q/z)z
- q2L2/4 R )
~ oy =L

Thus, we need to compute how many levels, L, will yield a
(8/Ny)peak = 96 dB. We therefore write:

N,

96 dB=10 log,, {iJ ~101log,, I
q peak

=20log,, L

L=10"" = 63,096 levels
(b) The number of bits that correspond to 63,096 levels is
¢ =|log, L|=|log,63,096|=16 bits/sample

(¢) R =16 bits/sample x 44.1 ksamples/s = 705,600 bits/s.
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