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Errata
Signals and Systems- M. J. Roberts

Chapter 1
Page 16

Last two lines. Replace “signal processing and analysis’ with “signal processing
and system analysis’.

Chapter 2
Page 23
After Eq. 2.7 initem “3.”. Delete “and Laplace transforms’.
Page 29

In the captions under Figures 2.14 and 2.15 change “unit area” to “unit-area’.
(Add hyphen).

Page 40

Fourth line. change “of titself” to “of t, itself”. (Add comma)
Page 65

In the line before item “b.”. Change T, =200 to T, =1/200.
Page 67

In the line after Eqg. 2.118. Change (2.108) to (2.118).

Page 73

Inal MATLAB functions on pages 73 and 74, the instruction sequence
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ss = find(round(n)~=n) ; % Fnd al noninteger
% n's.
y(ss) = NaN ; % Set the correspondi ng

% outputs all to NaN

does not work with MATLAB 6.5 athough it works fine with MATLAB 5.2.
Replace all occurrences of that instruction sequence with

| =find(round(n)=n) ; % FHnd al integer "n's"
NNs = NaN + C*y % Qeate an array of NaNs the sane
% size asy
NaNs(1) =0 % Replace NaN wth O where the
%  function result is defined
y=y + NaN\s ; % "Uh-define" the values of y

% conputed for non-integer
% argunents

Page 77

Replace the instruction sequence,

nonlnt = find(round(n)~=n) ; % Fnd al noninteger n's.
x(nonint) = NaN ; % Set the corresponding X's to NaN

with the instruction sequence,

I =find(round(n)=n) ; % FHnd al integer "n's"

NaNs = NaN + OFx ; % Qeate an array of NaNs the sane
% size as X

NaNs(1) =0 % Replace NaN wth O where the
% function result is defined

X =X + NaNs ; % "Uh-define" the values of X

% conputed for non-integer
% argunents

Page 79

Replace the instruction sequence,

ss = find(round(n)~=n) ; % Fnd al noninteger n's.
n(ss) = NaN ; % Set themall to NaN

with the instruction sequence,
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| =find(round(n)=n) ; % Hnd al integer "n's"
NaNs = NaN + OFn ; % Qeate an array of NaNs the sane
% size as n
NaNs(1) =0 % Replace NaN wth O where the
% function result is defined
n=n+ NaN\s ; % "Uh-define" the values of n

% conputed for non-integer
% argunents

Page 91

Eq. 2.166

The*x" in Y |Xn]” should be Roman instead of Italic, as below.

N=—oco

oo

U

N=—co

Page 92

Eq. 2.175

The lower limit, “T”, on the last integral, %“x(t)rdt, should be moved to the
T

right and up like this: %J.T|x(t)|2dt

Page 93

Eq. 2.178

The lower limit, “T”, on the first integral, %HAcos(Zﬂ:fot +6)[ dt, should be
T

. . . 1
moved to the right and up like this: ?fT‘Acos(Zﬂfot + 9)‘2dt

Page 100

Exercise 5

Third solution figure from the left, upper graph. Change g(-t) to -g(t). New
figure should look something like this:
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-9(t)

A

\
—t

Page 113

Exercise 30
Delete the words, “ combinations of”.
Should read “ Sketch these CT functions’.

Page 124

Exercise 72(f)

Change i sinc[n] to i sinc(n) .

N=—oc0 N=—co

Chapter 3

Page 153

Equation 3.115. Changeto y[n]=e " u[n]+e™yn-1]. (Addapair of
parentheses).

Page 174

In the line following Eg. 3.218. Change (3.318) to (3.218) and change (3.317) to
(3.217).

Page 181
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Change Eqg. 3.251 to

t _—[(t-t)/RC]

Vou (D)= jeR—CdT = [e’[“’”’RC]]; —1-e)  t50
0

(Remove aminus sign and reverse the order of two terms.)

Change Eqg. 3.252 to

Vou (1) = (1) u(t)

out
(Reverse the order of two terms)

Chapter 4

Page 221

Replace bottom graphsin Figure 4.9. New figure should be

Calculation of harmonic amplitude #1
x(t) and cosine x(t) and sine

e ZI\\ /
. S et
l S -n 0.005 l \/_ - “0.005
-2 2

Product Product
2 1
0.005,
0.008! -
Integral of product Integral of product
2 0.31786
0.005¢ 0.005"

(Only significant change is the vertical scale number in the lower right graph.)

Page 222

Replace bottom graphsin Figure 4.10. New figure should be



Calculation of harmonic amplitude #2
x(t) and cosine x(t) and sine

2]\

- ,"\Aoost
NG

2

Product Product

2 1.5364
0.005
0.005t t
-2 -1.5364

Integral of product Integral of product
0.29978 0.84792

~
-0.29978 t

0.005
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(Bottom graphs have been re-drawn and re-scaled. Do not simply change the numbers)

Page 223

Replace bottom graphsin Figure 4.11. New figure should be

Calculation of harmonic amplitude #1
X(t) and cosine X(t) and sine

NN D\ S

\/-'\/‘”” ARAVARVAD

Product Product

Integral of product Integral of product

0.30003 0.087762 I~

2 2
A N ‘ 0.01
0.01t t

-2 -2

) t
001 \/\/ :
\/\/ t
-0.30003 -0.51229

(Bottom graphs have been re-drawn and re-scaled. Do not simply change the numbers)

Page 224

Replace bottom graphsin Figure 4.12. New figure should be
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Calculation of harmonic amplitude #2
X(t) and cosine X(t) and sine

NOA L DD f
NAVAAVA R AV AV

Product Product
2 1
0.01
001! -
Integral of product Integral of product
2 0.15893
o1 L-5:0807e-17 ooit

(Bottom graphs have been re-drawn and re-scaled. Do not simply change the numbers)
Page 226
Replace 8 bottom graphs in both figures (4.13 and 4.14). New figures should be

Calculation of harmonic amplitude #1 Calculation of harmonic amplitude #2

x(t) and cosine X(t) and sine x(t) and cosine x(t) and sine
175 1.75 175 175
01/ X" 7 5( 01/ \ mh -0.‘1‘/\'4‘\ 4 '7(\ /3
. N D A /‘\\/'xdlt GXVARE \;/\\/\' ¢
- -1 D ~=7-1 \~/:{ v ) h \-'l L0
Product Product Product
0.61496 0.77526
AR oww :
; .ﬁ" 01 - 01
01 0.1
-0.61496 “L.75 [1.75
Integral of product Integral of product Integral of product Integral of product
0.15913 t t 0.2228
T7ﬁ .o\ CX ' /\
01 51t -0.50452 -0.78626 N NV of !




Calculation of harmonic amplitude #3

X(t) and cosine

1.75
7/ '\
-0.1'1: DN
N (S
A 0.1

- (AT -
Product
1.1471
-0.1 ' 1 ' 0.1t
-1.1471

Integral of product
0.22273

WA

0.1 l \/ 0.1
-0.16976

1.75
,: AV ‘o 01

X(t) and sine

.

~ 1

Product
175

0.1 ' 0.1 t
-0.75

Integral of product

054815
LN\

A

-0.1 0.1

175
[ Vo 07 L
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Calculation of harmonic amplitude #4
X(t) and sine

X(t) and cosine

S 1 4

Product

175
-0.1 ‘ ‘
.1 t
-0.85911

Integral of product

019903
,&WC ot

.3332

Integral of product

(Bottom graphs have been re-drawn and re-scaled. Do not simply change the numbers)

Page 229

Replace 4 bottom graphs in Figure 4.16. New figure should be

Calculation of harmonic amplitude #1

X(t) and cosine

Integral of product
0.63661

X(t) and sine
1
’/, \\\ X
055, L 05 -
N
Product

Integral of product

1
-05 x / 05
-0.31

Calculation of harmonic amplitude #2

x(t) and cosine

Integral of product
0.15914

-05 \/l 05 -
-0.15914

x(t) and sine
I’ ~ 1
/ , /N
. t
05 v 05
\ AY ’
4 N’
Product
1
-05 ot

Integral of product
4

+
L

-05 0.5

-0.3182

(Bottom graphs have been re-drawn and re-scaled. Do not simply change the numbers)

Page 230

Replace bottom graphsin Figure 4.17. New figure should be
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Calculation of harmonic amplitude #3 Calculation of harmonic amplitude #4
x(t) and cosine x(t) and sine X(t) and cosine X(t) and sine
1 1 1 1
= \ b ”»n Al 4 \ ’ \ ™ £y t
"l \‘I ) \\ ! \‘ "'I‘\ / “ ', \‘ * I‘ ': \‘ ,' “‘ " |\l ‘: ) :' P “ ! ) i \‘ 05,
Al \} Al ¥ X T T L T L
05 v RV \95 ' -0.5: S ;o5 05, /’ ¥ ' ; . ,"05 05 4 HRY ' ; A
’ 1 - ” ] o A} 214 N \ v 2 \ Y
Product
1
0.5 05t
-1
Integral of product Integral of product Integral of product Integral of product
4

¢ 0.10609 0.079555 0.15911
05 05 - (( § /\ /\
t t

05 \l/ 0.5 05 \A \/ 0.5
-0.10609 J t

-0.21217 -0.079555 -05 05

(Bottom graphs have been re-drawn and re-scaled. Do not simply change the numbers

Page 231

Replace bottom graphsin Figure 4.19. New figure should be

Calculation of harmonic amplitude #1 Calculation of harmonic amplitude #2
X(t) and cosine x(t) and sine x(t) and cosine x(t) and sine

2 2 2 2

a LeX" T~ 0.0078 . s IRAN A t

o \ooord N 3 —_ Xooord v *\ 00075
2 2 -2 -2
Product Product Product Product
2 0.70853 2 1.9025
00073 00074 90072
-1.9938 -1.8153 -1.9881 -0.38268 00074
Integral of product Integral of product Integral of product Integral of product
0.76379 0.152074 0.672 1.4547
00078 /S
0.007 L1709 o007 - 0.007"

(Bottom graphs have been re-drawn and re-scaled. Do not simply change the numbers

Page 232

Replace bottom graphsin Figure 4.20. New figure should be
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Calculation of harmonic amplitude #3
x(t) and cosine x(t) and sine

21\ 2
N\ A ,” ’ ,"/1\\04007
OPTNE NN
2 2

Product Product
2 15364
0.0075

t 0.0074

2 -15364

Integral of product Integral of product
0.19986 0.56528
00074

-0.19986 Soond

(Bottom graphs have been re-drawn and re-scaled. Do not simply change the numbers

Page 263

Last sentence in the paragraph following Eq 4.237. Change “x[k] and X[K]” to
“x[n] and X[K]”. (Replace one, and only one, k by an n.)

Page 266

Figure 4.43. Add dllipses(...) to both sides of the graphs as below. (Graphs
themselves do not change.)

NO =8
XK
0.7

N0 =32
IX[KI|

Page 270

Last line. Change“ N,,.= N,” to“ N, =N," . (Deletethe period “.”.)

10
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Page 272
7" Linefrom thetop. Makethe“1/2N,” the same size asin previous lines.
Page 283

Figure 4.55. Change x(n) to x[n] in upper right hand graph. New figure should

First DT Signal DT Sig[r;]?\l, x[n]
x[n]
1

05 0.5
I I 1 o -
'32 Partial Sum, N = 1 %2 Partidl Sum, N = 1

x ] x ]

: M.l

08 HMWL ﬂﬂﬂ mﬂhf. i m mﬁhf. ol
-32 2 " -32 Bl 1

n=8 n=7 n=8

(Graphs themselves do not change.)

Page 286

Eq. 4.331. Lower the® N,” after the “rect” as shown below

s 2N +1 k
rect, [n]=comby, [n]«=— KIVJF drcI(N—,ZNW+1]

0 0

Page 290

Exercise 6.

The answer, Xs[k]:jzcos(nkT/Z)—l is wrong. Change it to
xs[k]:_zc"s(”kT’z)‘l.

Page 291

11
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Exercise 13(a). Change“T. =T,=1"to"“ T, =1". Should then read
Find the time functions associated with these harmonic functions assuming T = 1.
Page 296
Exercise 28(a). Change e /™ to e 1™® _ Everything else on that lineis ok.
Chapter 5

Page 313

Second line after Eq. 5.58. Change* Acos(27f.t + 6)” to * Acog2xf,t—6)”.

Page 315

Figure 5.12. The graphs were changed from my originals and are now inaccurate.
Replace with the figure below.

x(t) = e

Im(x(t)) Im(x(t - 1/8)

Page 316

Eq. 5.76. Changethe* X(w- )" to X(j(0-,))".

Page 355

Figure 5.31. Change the bottom two phase graphs. The two “pulse pairs’ on the
ends should be flipped vertically asillustrated below. Otherwise the graphs are
ok. Thelocations of the changes are indicate by carets (*).

12
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| |
Phase of X[K] Phase of X( F)

N No ™

Page 356

Figure5.32. The“f ” inthe lower right-hand corner at the extreme right edge
seems to be cut off slightly. This can probably be cured by placing a space after
the“f " inthefigure.

Page 378
Exercise 22c. Change third answer graph to

X(f
x(t) |0.1( I

- ) 15
.05 05 Phase of X(f)
T
S I £
-0. 15 —T 15"

Page 381

Exercise 26. Change third answer graph to

X(F)I X(t)

A

Phase of X(f)
2 | |n 2
- . -2 2

—h

-2

—h
—

Page 385

Exercise 39. Change the answer graph to

13
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X)) XTI

-16 ' 16 -16 ' 16

Phase of X l( f) Phase of TSX 2(Tsf )

EI RN
-16 \ 16 f -16 \ 16 f
-n -T

(On the two right-hand graphs the abscissa label is changed from “ T_f ” to “f ”.)

Chapter 6

Page 423

Figure 6.43. There are four occurrences of a“p” with asubscript, “1”. Those
subscripts should al be“k”, not “1”. New figure should be

1

1
_ 12nf jo
- 17

oalp | [Pl 10p]

2n 2n 2n 0-‘1|pk| [Pl 19|pk|

-3dB

Asymptotes

Slope of -6 dB/octave
or -20 dB/decade —

1

Asymptotes

Slope of -6 dB/octave
or -20 dB/decade —

1- j2nf l-m
s e
odp | Pl 10l
2n 2n 2n ¢ 0--;|-|pk| Py | 19|pk|
b4 T
s F
T Asymptot 7[ Asymptot
-3 -

(Graphs themselves do not change.)

Page 465

14
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Figure 6.114. The capital X, along with its subscript, p, inthelower graph
should be simply replaced by a capital Y (with no subscript). New figure should

be
[X(f)l
VAR f
'fm fm
[Y(f)
Sinc Function

AN

£,
(Graphs themselves do not change.)

Page 467

Figure 6.116. In the bottom graph only, the c[n] should be ay[n]. New figure
should be

(Graphs themselves do not change.)

15
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Page 477

Exercise 12. Right hand pair of graphsiswrong. Replace with

s 50N

Phase of H(jw)

10° 10" 10° 10°
(0]

10° 10* 10° 10"
(o)

Left-hand pair of graphsisok asis.

Chapter 7

Page 501
In Figure 7.15. Changentot (twice) and change F to f (once). New figure
should be

X5(1) X5(t)

A

i 1| -I-S: V7V
" III l\] " _
it
w
IXs( I
2A
f

f
-2 2f -2Af 0 f 2
4 8
(Graphs themselves do not change.)

Page 538

In Eqg. 7.141. Change nto k (in two places). New equation should be

16
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Page 539

Second line after Eq. 7.149. Delete “, and compare with the CFT of the signal”.

Page 547

Change Figure 7.75 to add (@) (b) and (c). New figure should be

d ”II . i || u\ll H \H l \l “ l n
GZUW'HW‘ "r|um [ur Muutlvlp U‘I'[W"“MMI I Vb

(Graphs have not changed. Just add the letters.)

Page 551

Eq. 7.161. Change N,to N. and change Nto N.. New equation should be

Ng -1

X[k]= D x[n]e12mn:

n=0

17



Page 566

Exercise 25. Change“CT function using” t

Also change the answer figuresto

X

a o
"“

@, X
=

Page 567

Exercise 26. Change “a CT impulse function using” t

S

3,
=

o

X(HI

Phase of X(f)

S
@
o
@

\T X[k]l

%

XCEI

IS
|
IS

Phaseof)((f)

i

g XMl

-

4 Phase of T X[K] 4

é%

S
o
-
&
o
&,

/
s

kf/N

SINF
05 Phaseof TXIK °°
p
Kf /N,

.5 05 s F

Ne

KAf using”. Also change the answer figuresto

18
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0 “continuous function of kKAf using”.

XK
2.

KN,
® Phaseof TX[Y °
b

3 0 KN

t
125 X( )
N 1]
-32 32 f
Phase of X(f)
x
2 2 f Tt
%
T XIKI
25 x[n]
5-
KN,
# Phaseof TXH *
"
KN
32 @ s F B nT
o s
() |X1(f)|
-16 16 f
b 2t Phasenofx( f)
2 '1€mf
Im; X[k1|
x[n]
2 KN,
16 PhaseofTX[k] 1
2

0 “an impulse function of
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Y
=
X

L;
I
3
i

-400
Phase of X(f)| R ol Phaseofx(f)
x

|X7[TIK<]IN | |X[k]lN |

15
¢ _LI. KN, * KN,
® Phaseof XN, ° 40 PhaseofX[k]/N 40

X,
=
I N

nT,
004 S
| T, Rl I Y
Answers, 2 E + A
)
X(t) X(F)I
: @L_#, JLL
-8 8 f 32 f
Phaseufx(f)l Phaseufx(f)l
5t 3 5 5 =
IXTKI/N IX[k]/N |
X[n] ><["]
6
KN, _[U_I]_
S Phaseof XN, © ° ¢ 2 Phase of X[KIN, 2 KN
. = KN, _4__32‘”@1;
LnT, - . -
Chapter 8
Page 591

Change x, to x, in the second line only. New equation should be

x,(t) = A cod2af .t +6,) and
X,(t) = Ajcos(2nf ,t +0,) o, # fo,

Page 615
Exercise 1. First line. Change “pair” to “pairs’.

Chapter 9

Page 630

Example 9.2. Eqg. 9.30. Add aminussign. New equation should be

Page 630

19
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Example 9.2. Eqg. 9.31. Change“+” to“-“. New equation should be

L1 1

e u(t) +e” u(-t) -~ ~1<o0<?2
s+1 s-2
Page 654
Equation 9.176. New equation should be
e sin(Bt)u(t) «— p a o>—o
(s+o)” + B2

(Add aminus sign on the left side and changea“-" to a“+“ on the right side.)

Page 661

Eq. 9.224. New equation should be

S+a
(s+ o)’ + w?

e cog{ w,t) u(t) «— o>a

(Add a minus sign on the left side and change two, and only two, “-” signsto
“+“ dgignson theright side.)

Chapter 10

Page 676

In Table 10.1 under “Marginal Stability”. Change “multiple”’ to “repeated’. New
table should be

Stability Marginally Stability Instability

All polesinthe open LHP | Oneor moresimple poleson | One or more polesin the open
the @ axis but no repeated RHP or one or more multiple

poles on the w axis and no poles on the w axis
polesin the open RHP

20
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Page 690

Change Figure to be identical to Figure 10.9.

X 4@@ Hy(9 Y

[_________ I"Iz(s)

Under the heading “ The Root-Locus Method”. In the third line. Delete “without
loss of generadlity”.

Page 695

Page 700
In Figure 10.33 change the “H” to a “T” in the two graphs. The new figure
should be
Gain margin
10 T i
oF

210 L
20 |
30 |

TG )l

50 -
-60

T

Phase of T(j w)

Phase margin

o g s~ W N P O

L
10° 10t
[0)

(Graphs themselves do not change.)
Pages 716-760

Pages 716-760 have the wrong heading at the top of the page. Should be
“Laplace

21
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Transform Analysis of Signals and Systems” instead of “Sampling and the
Discrete
Fourier Transform”.

Page 758

Exercise 44d. Add an s after 1.618 and an s after 0.618. New equation should be

1

" (er 15+ o18s+ [ + 06188+

Chapter 11

Page 776

In Example 11.7. Eg. 11.90. Change n to m (on the right side only, two
occurrences). Also change « to nontheright side.) New equation should be

n

nun]= Y um-1]

m=0

In equation 11.92, make similar changes. New equation should be

nun]= Y um- 12 (Zf) 1 __z

~ 1)z-1 (z-1°

Page 784

Egs. 11.140 and 11.141. In both equations, change the lower summation limit
from —e t0 0. The new equations should be

H(z)= S Hn]z"
and N

H, (9= S h[nle™ .

Page 794

22
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Exercise 15. The middle answer graph should be changed to

ylnl

1]7 IT It Te Te n
o b

l L IS U ¥
(The dot on the vertical line (at n =0) is moved from -1 to -1/2. Otherwise, no
graphical changes.)

Chapter 12

Page 802

Eq. 12.21. Delete one z on theright side. New equation should be

Y(2)= 2 Kz_K(z pz]

Tz-1z-p 1-plz-1 z-p

Page 815

After Eq. 12.83. Second line. Before K, add “positive”. Line should then end
with “stable for any finite positive K.”

Page 836
In Example 12.13. First line. Change “backward” to “forward”.

Appendix E
Page 944 Insert the additional transform pairs (below) in the fourth and fifth

positions in the table and shift all the others back by two thereby preserving all
the old table entries

IXTK]
x[n] ;
1 NF = No ] ] ] ] ]‘ ] ‘ l l K
n co{zilmn) Fs »%(comb,%[k— m] +comb, [k+ m]) Phase of X[K]
° T
a1 N, (man integer) - L K

23
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IXIKI|
x[n] 1

re Ne=N, L,

2nmn) Fs comb [k+ m]—combNU[k—m]) Phase of X[K]
: A O L

IR

1 (manmteger) Th

Page 956

Bottom of page. Last equation. Delete one in denominator on lower right

side. New eqguation should be

e—jm:(no‘”h)
un-ny]-un-n]t - (n,— ng)drcl(F,n, — n,)
—j%(no”‘l) Q
u[n_no]_u[n_ni] : 2 (m_no)drCI(Eml_no)
e 2
(n, and n, integersand n, > n,)
Page 957

Bottom of page. Next-to-bottom graph on right side. Change“1” on vertical
scaleto “w”. Figure should be

X(F)land [X(€)]

LI

W

| [«

Phase of X(

F)and X(JQ)

-2

=-F

Q)

4n

4n

(Graphs themselves do not change.)

Page 958

Upper right-hand graph. The “Nw/2" and its associated tick mark should both be
lowered so that the tick mark touches the peak of the plot. Figure should be

24
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IX(F)land [X (<)

Ny
NN
2 2
Aq 4

Phase of X( F) and X(jQ)

=
Q

-F

4w I 4n Q

Otherwise the graph is ok.

Page 959

Middle graph on left side. Add a dot next to the “1” on the vertical scale. New
figure should be

X[ n]
1

(Otherwise the graph stays the same.)
Appendix |
Page 1000
Eq. 1.87. Makethey’sroman instead of italic. The equation should be

ylp(t) = Klp and y2p(t) = K2p

Page 1012

Answer in Exercise 3. Make the y’sroman instead of italic. The equations should
be

y,(t) =—1.844e "% + 5,686e"**' — 0.8421

y,(t) =-1.347e "** — 4.864€*** +0.2105

Appendix J

25
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Page 1025

3 lines before equation J.37. It should say “the product of the element and the
determinant of its cofactor” not “the product of the element and its cofactor”.

Page 1027

Take the text in item 7 and place that text at the end of the paragraph which ends
just before Eqg. J.55. The end of that paragraph should then read (after Eq. J.54)
asfollows:

So a straightforward way of solving a matrix equation of the form, Ag=x, is to
premultiply both sides by the inverse of A. This directly yields the solution,q = A x, if
|A|# 0. The determinant of the inverse of a matrix is the reciprocal of the determinant of

the matrix.

1
A=
‘ ‘ |A|

(Thisremoves an equation and replaces it later. Renumber equations accordingly.)
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