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Thanks to Ian Lee, Michael Gutmann, Frédéric Vrins, André Isidio de
Melo, Philippe Bonnet, and to the champion typo finder, Ron Aloysius.

p. 49: The summations in (2.42)-(2.43) should run from k£ =0 to n — 1,
not from k =1 to n as stated because the pmf is uniform on {0,1,...,n—1}
and not on {1,2,...,n}. As a result the sum in (2.42) should evaluate
to (n — 1)/2 and not (n + 1)/2 and the sum in (2.43) should evaluate to
(2n —1)(n —1)/6 and not (n+1)(2n +1)/6.

p. 51: Eq. (2.49) should be

> B 2 1

k=1
and not
> 2 1
k=1 p p
Eq. (2.50) should be
2 _ 1—p
o’ = o
and not
9 2
o = ]?

p. 61: In (2.68) m should be m®.
(2.74) is missing a 7, it should be

* 1 2 /92
—(z—m)?/20 —
/_ _ —27w26 dr =1

and not

]_ 2 2
—(z—m)? /20
—e de =1
/_oo V202



p. 62 As on the previous page 7s are missing. (2.75) should be

&0 1
/ pe~@m)?/20% g0
oo V2mo?

dx = o2

and not o 1
—(z—m)2 /202 _
ze dr =m
/—oo V 20'2
and (2.76) should be
e 1 2 2
(Qf . m)2€—(x—m) /20
0o V2mo?
and not o 1
(Zl’f . m)Qe—(x—m)2/202 dr = 0_2
oo V202

p. 63 Second line of (2.82):

(a—m)/o 1 )
—u?/2 d
(& xr
/_oo 21

(a—m)/o 1 )
—u?/2 d
€ U
/_oo V2T

should be

(the differential should be du)

p. 68 E(g9) = AY . cpg(@)p(z) + (1 —
A [rcq9(@) f(x) dx

E(g) = A pcq9(x)p(x) + (1 -

A) [oep 9(x) f(x) dz should be

p.- 75. In Problem 14 the comment “In words: if the probability of the
symmetric difference of two events is small, then the two events must have
approximately the same probability.” belongs with Problem 2.15, not with

2.13.

p. 94 In caption of Figure 3.1 Pr(f € F) = P{w:w € F}) = P(f~Y(F))

should be Pr(f € F) = P{w : f(w) € F}) =

p. 125:

P(f~H(F))

P(X~NF)NYY(FR) = P(XNF)) N Y Y(F)).

should be

P(X~H(F)NY ™ (Fy) = P(XTH(F)P(Y ™ (F)).
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p. 131 Eq. (3.55) should be
A — 0&— pPOx0Oy
pPOXTy o3 ’

not

A — |: 0'3( POXxOy :|

POXxOy oy
The second line of (3.58) should be

—1 6_%($—mx,y—mY)A_l(m—mX’y_mY)t
2myv/det A

and not
1

V2w det A

p. 132 Second line, the mean should be my|x 2 my +p(oy /ox)(x —mx)

eié(zimx »yimY)A_l(ximXélimY)t

and not my|x 2 y—my + ploy/ox)(x —mx)
The final line of (3.62) should be

n—1

on(x()) H sz|X0 ----- Xz—1(‘rl|I07 s 7xl—1)
=1

and not

on(x()) H sz|X0 ,,,,, lel(l'l‘ilfo, SR >:Cl*1)

=1

(The upper limit of the sum should be n not k)
p. 144 Eq. (3.99) should be

e (o) o)+ ()
e eo() o+ () (65)

(remove extra left paren and add minus sign).

and not



p. 145 Just above Section 3.12, fxv (z|y) = fyvix(y|z) fy (y)/ fx(x) should

be fxpy(xly) = frix(yle) fx(2)/fr(y)
p. 138, equation above (3.82):

exp (—%(a;m)Z) :

o (-4E52)

p. 149 In line equation following (3.115) should be Mx (ju) = F_,/2-(fx) =
L_;u(fx), that is, the subscript of £ needs a minus sign.
p. 150 Penultimate line of (3.120) should be

e 1 212 /9 12 ; 2,2
—(z—(m+juc?))?/20 um—u?c?/2
U e

o 1 L 2\\2 /o 2 . 2 2
= o —(z—=(m+juc?))?/20 um—y20?/2
T

(the y? should be u?
p. 162 Eq. (3.139)

should be

and not

DY, Y1, (yn|yn—1; e 7?J1)
= Pr(Yo=w|Yi=u;l=1,...,yn1)
= Pr(Xp=tn—tmalYi=usl=1,...,yn 1)
= PriXpo=vp—talXi=n.Xi=vi—yi1;1=2,3,...,n—1),

should read

Py, 1,11 (yn‘ynfla ces 7y1)
Pr(Y,=wlYi=ysl=1,...,yn1)
= Pr(Xpo =y —vnalYi=y;l=1,...,n—1)
Pr(X,=yn 1l Xi =1, Xi=yi —yi1;1=2,3,...,n— 1),
that is, the final index in the penultimate line is n — 1 and not y,,_.
p. 165 The sentence “The discrete time, continuous alphabet case of

summing iid random variables is handled in virtually the same manner as
the discrete time case, with conditional pdfs replacing conditional pmfs.”
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should read
“The discrete time, continuous alphabet case of summing iid random vari-
ables is handled in virtually the same manner as the discrete time, discrete

alphabet case, with conditional pdfs replacing conditional pmfs.”
Eq. (3.149)

k-1

should read

That is, the upper limit of the product should be n.
Eq. (3.152)

should read

that is, the final index on the left is n, not n — 1.
p- 168 Problem 1:
X (r) = |r|? should be X(r) = r?
Y (r) = r'/2? should be Y (r) = |r|'/?
p. 176, problem 43, last line. B; should be f;.
p. 184 Eighth line following (4.1), 7" should be r{".
p. 185 Eq. (4.4)
E(X)= Zapx(x)

€A
should be
E(X) = prx(x)

z€EA

p. 208 Note that if we take g(x) = = and h(z,y) = 1, this general form
reduces to the previous form.



should be
Note that if we take g(z) = 1 and h(z,y) = y, this general form reduces
to the previous form.

p. 210;
_ ol
frix(yle) = ()

exp (—(1/2>((x —mx)" (y —my) Ky ( ) )>
= \/(gﬁ)<k+m> det Ky

. (2m)F det Kx

exp (—(z — mx)'Ky' (z — mx)/2)
1

= \/(271—)m det KX/det Ky

X exp (—(1/2)«-73 —mx)" (y — mY)t)Kl;l ( Za; : :?Lj )

+ (2 —myx) K (v — mx))
should be
. fXY(xay)
frix(ylz) = Fx(@)

exp (—(1/2><<x = mx)' (y —my) ) Ky ( ) ))
= /@m0 det Iy

. (2m)k det K x

exp (—(x — mx)' Ky (z — mx)/2)
1

~ /@r)rdet Ky det Ky

X exp (_(1/2>((9€ —mx)" (y —my) ) Ky ( g; : zj )

12 = ma) Ko = )
Last line: N = k should be N = n.
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p.- 213 In the first displayed equation following “A direct proof of this
result,”
E[Y —g(X))’] = E[Y - E(Y|X)+ E(Y|X) - g(X))’]
= B[Y - BE(Y[X))’]
—2E[(Y — E(Y[X))(E(Y]X) — g(X))]
+E[(E(Y|X) = g(X))].
should be

E(Y —g(X))’] = EB[Y - E(Y|X)+ E(Y|X) - g(X))’]
= E[Y - E(Y|X))’]
+2E[(Y — E(Y[X))(E(Y]X) - g(X))]
+E[(E(Y]X) - g(X))?].
that is, the sign in front of the 2 on the penultimate line should be positive.
p. 215 Second line from the bottom of the page, K(xy) = E[((X",Y") —
(my — mb) (X1, V") — (mf — m§,))] should be Kxy) — E[((X",Y?) -
(mh, mi ) (X5 YY) — (mh,mi))], that is, the minus signs separating the
means should be commas.
p. 216 Top line, Kyx = E[(Y — my)(Y — my)!] should be Kyx =
E[(Y —my)(X —mx)']

p. 217
(n)
M = S (1)
det(Ky )
should read )
det(Ky'
MMSE = M (2)

det(K{)
p. 218, four lines above (2.64) and one line below (4.64) b = E(Y) +
AE(X) should be b = E(Y) — AE(X)
Eq. (4.64)

MSE(A, b)

Tr ((Y — AX = b)(Y — AX — b))
Z TI‘(KY — nyK)_(ley)

MSE(A,b) = E[Tr((Y — AX —b)(Y — AX —b)")]
> Tr(Ky — KyxKy'Kxy)
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p- 219 Top of the page.

MMSE(A,b) = Tr((Y — AX —b)(Y — AX —b)")
= Tr (Y —my + A(X —mx) —b+my + Amx)
x (Y —my + A(X —mx) — b+ my + Amx)")
= T (Ky — AKyy — KyxA' + AKy AY)
+(b—my — Amx)" (b — my — Amy)

should be

MMSE(A,b) = E[Tr((Y — AX —b)(Y — AX —b)")]
= E[Tr((Y —my — AX —myx) — b+ my — Amy)
x (Y =my — A(X —my) —b+my — Amy)")]
= Tr (Ky — AKyy — KyxA' + AKy A
+ (b —my + Amx)"(b — my + Amy)

(4.65)
b= my + Amx.
should be
b= my — Amx.
In Theorem 4.6, Kyx = E[(Y —my)(Y —my)!] should be Ky x = E[(Y —
my)(X — mx)t].
p. 220, first line, b = E(Y) + AE(X) should be b = E(Y) — AE(X)
p. 242. In proof of Lemma 4.4, final equation on page:

Fy,(y) — Fy(y +¢)



p. 261, Problem 19. This problem considers some useful properties of
autocorrelation or covariance function.

should be

This problem considers some useful properties of autocorrelation or co-
variance functions for real-valued random processes.

E(X? = Rx(t,t) = Rx(0,0) should be F(X?) = Rx(t,t) = Rx(0,0) (a
right paren is missing)

p- 262, problem21:

Given two random processes {X;; t € 7} and {X;; t € T}

should read

Given two random processes {X;; t € 7} and {Y;; t € T}

p. 267, Problem 4.37, the upper case Gy should be lower case gy.

p- 270, Problem 47. “Two other random processes” should be “Two
other random processes”

p. 273, Problem 4.57(c), E[X™] should be E[X™].

p. 289, the Ky (k, j)E should read

0_2r|k—j| 1 — T2(m1n(k,j)+1)

1 —1r?

p- 300 In several formulas the index k should be n:

N-1

Rx(k) =< X, X |, >= ]\}1_1,20 N X X 4
k=0
should be
| V-1
Rx(k) =< X, X, >= lim N;an;;_k
| N1
Rx(k) = lim — > Xo(w)X; p(w),
k=0
should be
L V-l
RX(k) = ]\}IE)I;O _;Xn(w)Xn—k(w)7



should be

N-1

1
Px =Rx(0) = II_I&NZ‘XHQ,

n=0

p. 303, the last line in the top equation should read

N-1

. |k| —i2n fk
Jm 3T (1= D Rx (ke
=—(N-1)
and not
1« k] 2nf
by 3 0-Bhno

that is, the extra 1/N should be removed.
p. 308 In Lemma 5.1, item 3, Eq. (5.6.2),

E(X]) < X

should be
|E(X)] < || X]].

p- 309 Continuing the corrections of p. 308: in the proof of item 3 of the
lemma,
E(X]) = E(IX > 1) < [ X[ (11 = 1.
should be
[E(X)] = |EX x 1) < [[X]| x |11 = [|X]].

A related error in the proof of item 5 is the presence of a superfluous line in
the sequence of inequalities. In particular,

|B[X,Y: — XY*|| = |E[X,Y) - XY} + XV}~ XY

|E[(Xn — X)Y] + E[X (Y = Y)]

[El(Xn — X) Yol + [EX (Y = V)]

El|(Xn = X)Yo [l + B[ X (Y = V)]

[ X0 = X< Yol + XX (1Yo = Y]

[ Xn = X[ X Yo =Y + Y|+ [ X [V = Y]

[ X = X[ < (1Yo = Y+ YD + X [[Y = Y]

INIAIA

IN
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should be

IE[X,Y: — XY*)| = |E[X,Y) — XY+ XY*— XY
|E[(X, — X)Y: ]+ E[X(Y,, — Y)"]|

< [E[(Xn = XYl + [EX (Yo = V)]

< X = XYl + [1XT < Yo = Y]

= [ Xn = X[ [V =Y + Y|+ [ X] < Yo = Y|

< X = X[ (Yo = YYD + X > [V = Yl

p- 324: Replace

=1 n \ sin(w(t —nT)/T)
2. G? <2W> 7(t —nT)/T

n=—oo

> sin(m(t —nT)/T)
2, w(n) 7t —nT)/T

p. 325: Replace (5.101)

e}

n sin(m(t — nT)/T)
fx(t =7) = Z B (W a T) w(t —nT)/T

n=—0oo

sin(w(t —nT)/T)
w(t —nT)/T

Rx(t—7)= Y Rx(nT-7)

n=—oo

p. 326: Replace the first equation

= n sin(w(t —nT)/T)
Rx(0)= ) Bx (2W - t) m(t —nT)/T

n=—oo

sin(m(t — nT)/T)
m(t—nT)/T

Rx(O) = i RX (nT — t)

n=—oo
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Replace the penultimate equation in the proof

sin(m(t — nT)/T) sin(mw(t —mT)/T
Zznmnmk 7( )/T) sin(( )/T)

w(t —nT)/T w(t —mT)/T
_ i sin(n(t —nT)/T) sin(m (5 — (n — k))) _ sin(m(+ — k))
= w(t—nD)/T (% — (n—k)) (& —Fk)

by
sin(m(t — nT)/T) sin(mw(t — mT)/T)
Zznmn m=k 7(t —nT)/T w(t —mT)/T
i sin(rw(t —nT)/T) sin(n(t + kT —nT)/T) _ sin(mk)

n(t—nT)/T m(t+ kT —nT)/T k

n=—oo

Replace the final equation in the proof (just above section 5.8.7)

_ sin(w(t —nT)/T) sin(n(t —mT)/T)
o Z Z Bxclln = m) D) — T =t =)/ T

N—oo
—N m=—

=S R Ry)

by

, sin(w(t — nT)/T) sin(w(t — mT)/T)
i Z Z Rx((n =m)T) w(t —nT)/T w(t —mT)/T

N—o0
—Nm=—N

k
—ZRX Sln7r — Ry (0)

p. 327 In the equations for Ry, (t,s), the s several times is incorrectly
replaced by t and in the equation preceeding (5.107), the subscript n should
be m. These are fixed by replacing

N
Rxy(t,s) = E[Xn(t)X ZX n(t) ZX;¢;(t>
N N
= Y5 ElX.X6u(t) ZANcbn
n=1 m=1
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so that
Rx(t;s) = lim Ry (t,s) Z)\ngbn

Multiplying by a ¢-function and integrating then yields

| Bxtts)n()ds = 3 hoult) [ onls)si(s)ds

= Aon(t).

RXN<t,S) = E[XN

ZX Pt Z X (s )]

N N
= Y Y E[X.X;]u(D) an

n=1 m=1

so that

Rx(t,s) = lim Rx,(t,s) Z/\ngbn

N—oo

Multiplying by a ¢-function and integrating then yields

/thsgbm ZAngzbn /(bm

= m¢m( )
p- 328 In the middle of the page,

)\n/abgb;(t)qﬁn(t)dt = /b/b(b* t)Rx(t,s)pn(s)dsdt
_ / e (/ 90 s
_ / 09 / Ry, t)%(t))*ds

b
= % [ enltror o) a
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so that \
(e — A2) / but) 55 (t) dt = 0.
should be

w [ s = [ [ o0Rx 0,0 dsa
= [ o) ([ At o) as
= [ ot ([ rxto.tmt >dt>*ds
- X, / On()3(s) ds

so that replacing the dummy variable s by t yields

b
(e =A%) / ()% (1) dt = 0.

p- 329 In the first equation, first line, a complex conjugate is missing:

s = o[ svaa) ([ o)

should be

sl - ([ xmo) ([ xoono)

In the last equation on the page a A, is missing,

S 6n0) / Rx(t, $)6n(s) ds = 3 67, (1)65(1)
should read
S 6n0) / Rx(t, $)6n(s)ds = 3 Madi(0)5(2)
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p- 330: The missing A, of p. 329 carries to this page. The first equation

EXn(O)X ()] =) o)1),

should be v
EXyOX(®)] = At (t)dh(1),

Near the middle of the page, change
If Rx has a Fourier series expansion

RX(T): Z bnej27mt/T

n=—oo

to
If Rx has a Fourier series expansion

RX(T) — Z bnejQWnT/T

and just below it change
then the integral equation to be solved for the Karhunen—Loeve expansion is
T ' 00 T
Ap(t) = / D b g(s)ds = > by / I2mE=)IT 45 ds.
0 n=—oc n=-—o00 0

to
then the integral equation (5.107) to be solved for the Karhunen-Loeve ex-
pansion is
T ‘ 0 T
Ao(t) = / D by T (s)ds = Y b, / eI2mt=)IT 4 5) dis.
0 0

n=—oo n=—oo

The subscripts in the text and equation at the bottom of the page need
repair, as do the related subscripts at the top of p. 331. Change Guessing a
solution ¢, (t) = ¢,e?>™™/T where ¢, is a normalizing constant, then

T t
/ Cn€J27mt/TCm % 67]27rmt/T dt = Cncj;b/ 6]27T(n7m)t/T dt
0 0

|Cn|2T(SN_M
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so that ¢, = 1/v/T. Then with

the integral equation becomes

i2nt /T e T i2mns /T
el / _ Z bn/ €j27rn(t—5)/Tu ds
() ej27rnt/T T j2m(m—n)s
_ p e T ds
P
6j27rm£/T
= b,T = bmT ¢, (t),

which we already knew
series.

to
Guessing a solution ¢, (t) = ¢,e/>™/T
then

T
/ cnejQWnt/TC:ne—]Qﬂmt/T dt
0

so that ¢, = l/ﬁ Then with

¢m(t> =

the integral equation becomes

VT

was a solution from the development for Fourier

where ¢,, is a normalizing constant,

t
CnC;/ ej27r(n—m)t/Tdt
0

|cn|2T5n_m

ej?ﬂ'mt/T

VT

ji2rmt /T j2mms /T
\ermmr 3 b / mn(e—syr €
VT B Y VT

o j2mnt/T () s
= Z bn—e T e s
n=-—00 0
€j27rmt/T
= b,T = by T (t),



which we already knew was a solution from the development for Fourier
series.
p-334 The last equation on the page,

E(&) > E(e) + Z (hi — 95) {E(Xnyn—i) - Z hjE(Yn—an—i} ;

irn—iell jin—jeK

is missing a right paren, it should be

E(éi) > E<€i) + Z (hz - gz’) {E(Xnyn—z) - Z hjE(Yn_an—i)} )

:n—iel jin—j€eK

p. 350 A new problem begins at the top of the page, it is missing a
number 5. The remaining problems should all be advanced by one.

p. 408, Problem 28 Find the power spectral densities Sx (f) and Sy (f)?
should be
Find the power spectral densities Sx(f) and Sy (f).

p. 435, Problem A.23 (b) has a typo and as a result the integral blows
up. It should be replaced by

/ d:re_x/ dye™Y.
0 0

p. 439 (B.7) should be
2q 1
k2qk_1 — +
2 (1-¢? (1-9¢)?

k=0
instead of
= 2 1
Z k2qk71 — 4
— )3 — )2
— (1-q¢? (1-g)
The second line of the next equation should be
1 — 1 1 1
- k,qu;—l - qu—l — k,qu’—l _
q ,; q kz:% q ,; (1—4q)%q

instead of

1 — 1 — 1 — 1
- qukfl = qufl — k2qk’fl o
DD D DI B Pk
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The final equation of the proof should be

[e.e]

_ 2q 1
quk 1 — + ’
2 (1-¢)*  (1—q)?

k=0

instead of

- 2 1
quk—l — + ’
,; (1-¢q? (1—-g)7

p. 442 (B.13) should be changed from

0 1 2 /9,2 1 o 2
—(z—m)?/20 d _ —r d
€ X € o ar
/oo V202 202 /oo

to

o0 1 2 2 1 & 2
—(z—m)* /20 _ —r?/2
/_oo V2mo? ‘ de = V21o? J oo ‘ odr

p. 446: Uniform pmf. Q= 2, ={0,1,...,n— 1} and p(k) = 1/n; k €
Zp.
mean: (n+1)/2
variance: (2n + 1)(n + 1)n/6 — ((n +1)/2)%
should be

Uniform pmf. Q= 2, ={0,1,...,n—1} and p(k) = 1/n; k € Z,.
mean: (n—1)/2
variance: (2n —1)(n —1)/6 — [(n —1)/2]? = (n* — 1)/12.

The variance of the geometric pmf should be (1 — p)/p?, not 2/p?.

p. 447, the mean of the Uniform pdf should be (b+a)/2 and not (b—a)/2.
The variance of the Gamma pdf is a?b and not ab.

18



