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. Page 3, five lines from botton. Add D to G(s) expression: G(s) = C(sI — A)"'B + D. Thanks to

Jordan Jalving, Ranjeet Kumar, and Apoorva Sampat of UW for pointing out this erratum.

. Page 16, lines 12, 13, and 16. Put factor (1/2) in front of all terms on the right-hand sides of

these equations. Thanks to W. Kramer of T.H. Ingolstadt for pointing out this erratum.

. Page 18, line 14. Change x3_, to xJ. Page 19, line 7. Change x%_, to x%_,. Thanks to Ganzhou

Wang of U. Stuttgart for pointing out this erratum.

. Page 34, line 8. Remove C’'R~! factor in front of ()(0) — Cx(0)). On line 13, remove trailing

C’'R™* factor.

. Page 35, first equation. Change first A to A",

. Page 36, lines 12 and 13. Change the norm to norm squared on the right-hand sides of the V;

and Vj equations.

. Page 42, second and third displayed equations. Change sign from — to + in front of term

|y(T) —CX(T|T) \i,l. Thanks to Ganzhou Wang of U. Stuttgart for pointing out this erratum.

. Page 44, last line. Change “uniqueness of the estimator” to “existence of the estimator for all

measurements y.” Thanks to Steven Kuntz of UCSB for helpful discussion of this issue.

. Page 53, Example 1.11. Change Ur? to 1m+2 in the denominators of the first terms on the right-

hand sides of the three differential equations.

Page 69, second to last displayed equation. Change x (k) Prx (k) term to x(N)'Pyx(N). Thanks
to Travis Arnold of UW for pointing out this erratum.

Page 76, (1.64). Change Py to Po’l. Thanks to Megan Zagrobelny of UW for pointing out this
erratum.

Page 77, part (c). Change “e ~ (0,R)” to “e ~ N(O,R)”. Thanks to Cameron Cotten of UW for
pointing out this erratum.

Page 79, last line. Change px(0),y(0)(x(0)|)(0)) to px(0)y(0) (x(0)[y(0)). Thanks to Akhil Sun-
dararajan of UW for pointing out this erratum.

Page 82, Exercise 1.56. Change zsp to 7sp. Make the same change in Exercise 1.57, Lemma 1.14,
and Exercise 1.58 (four places: page 83, lines 2, 5, 9, and 10 from the top.). Thanks to W. Kramer
of T.H. Ingolstadt for pointing out this erratum.

Page 84, Figure 1.13. Change y; to Ysp.

Page 95. In the displayed equations, replace u®(N—1; (x,1)) and x°(N; (x,1)) with u®(i+ N -1; (x,
i)) and x°(i + N; (x, 1)), respectively. Thanks to Phillip Maree of NTNU for pointing out this
erratum.
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17. Page 97, 9 lines from top, change (2.8) to (2.6).

18. Page 97. For added clarity, change Assumption 2.2 to: “The functions f : Xx U — R"*, £: Xx U —
R-0 and Vy : X¢ — Rxo are continuous, f(0,0) = 0, £(0,0) = 0 and V¢(0) = 0.” Thanks to Rishi
Amrit and Brett Stewart of UW for pointing out this erratum.

19. Page 98, line 3. Change “continuity of £(-)” to “continuity of £(-) and V¢(-)”. Thanks to He Kong
of the University of Newcastle for pointing out this and several of the following errata.

20. Page 102, line 13. Change x > X, to x > x¢, = 3.

21. Page 105 and Page 106. Change (sin(0),cos(0)) to (cos(0),sin(0)) in the captions of Figures 2.3
and 2.4, and the last line of page 106 (three places). Thanks to Cuyler Bates of UW for pointing
out this erratum.

22. Page 107, four lines from bottom. Change
“For all j € lon-1, let Vj(x,u), U;(x), Pj(x), and VJ‘.)(x) be defined, respectively, by (2.4), (2.5),
(2.6), and (2.7), with N replaced by j.”
to:

“For all j € lon-1, let Vj(x,u), U;(x), Z;, P;j(x) (and VJQ(X)) be defined, respectively, by (2.4),
(2.6), (2.7), and (2.8), with N replaced by j.”

23. Page 110, Proposition 2.11 (a), first line. Change “V/;(-) is continuous in Z;,” to “V;(-) is continuous
inz;”

24. Page 111, line 10. Change Xny-1 2 Xy to Xn-1 € XN.

25. Page 111, line 12. Change (x,u) to (x,u) € Z.

26. Page 114, 2 lines from top. Change UV to Uy (x). Thanks to Doug Allan of UW for pointing out
this erratum.

27. Page 114. Change the sentence after (2.19) to: “A continuous positive definite function V¢ (-)
satisfying inequality (2.19) for all x € R" with a positive definite £(-) is a global control Lyapunov
function (CLF).”

28. Page 121, sixth line above the first displayed equation. Change “A~*X & (-A"1B)” to “A™'X @
(—A~1BU)”. Thanks to Cuyler Bates of UW for pointing out this and several of the following errata.

29. Page 128, last line of the first paragraph in Definition 2.27. Change “x* = f(x,u,i) € X(i +1).”
to“x* = f(x,i) € X(i+1)."

30. Page 129, Lemma 2.33. Change i + N to i (two places) in the displayed statement.

31. Page 130, second displayed equation in Assumption 2.34. Change V¢(x) to V¢(x,1).

32. Page 130. Change V3 (f (x, kn(x,1),1)) to VO (f(x,kn(x,1),i + 1)) in last displayed equation in
Proposition 2.35 and (2.32).

33. Page 135, line 8 from the bottom. Change R™ x R" to R" x R™.

34. Page 135, line 5 from the bottom. Change V¢ to V,%. Thanks to Ganzhou Wang of U. Stuttgart for

pointing out this erratum.
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Page 139, the indented paragraph above the section 2.5.2.2 header. Change “x* = Ax + BKkn(x)”
to “x* = Ax + Bkn(x)".

Page 140, fourth displayed equation. Change K := —kB'PA to K := —kPB’A.
Page 144, second displayed equation. Change the sum limit from j—1to N —1 and x(j) to x(N).

Page 147, eigth line under section 2.6.1. In the statement involving Xy, change strict subset C to
subset <.

Page 149, third line. Change “has an interior” to “contains the origin in its interior.” Fourth line.
Change U (x) to U (x).

Page 149, line after third displayed equation and line after fourth displayed equation. Change
X € Xy to x € X§ (two places).

Page 150, 13 lines from top. Replace i € [;n-1 with j € l;x-1. Thanks to Danylo Malyuta of U.
Washington for pointing out this erratum.

Page 151, first displayed equation. In the last inequality, Nd + B should be changed to Nd + Ba.
Page 151, second to last line of text. Change Uy (x)s to Uy (x).
Page 152, third displayed equation. Change Ky (x) to K§ (x).

Page 152, second line below the fourth displayed equation. Change “x®(N;x ™) = 0 € X§; so that
x* e X§"to “x®(N;x*) = 0 € Xy so that x* € X"

Page 153, the displayed equation, u and y should be bolded, u, y.
Page 155, second line below the displayed equation. Add the word “that” after “such”.
Page 158, first line after displayed equation. Change “or” to “for”.

Page 160, last line before section 2.9.2. Change “Xy := {x | Un(x) = @}” to “Xn(r) = {x |
Un(x,7) + D},

Page 160, last line. Change to A+ = d+L(y —h(x) —d), i.e., move the closing parenthesis. Thanks
to Ganzhou Wang of U. Stuttgart for pointing out this and several of the following errata.

Page 161, fourth line. Change +Lv to —Lv.

Page 165. Add following state space realization in addition to G(s) transfer function

0.857252 0.884179 8.56490
A= [—0.014736 —0.015139} N [0.88418} ¢ - [-00043717 0]
Page 168, seventh line. Change “Because quadratic programs ...” to “Because efficient programs
exist for solving QPs ...”. Thanks to Florian Brunner of U. Stuttgart for pointing out this erratum.
Page 172, Exercise 2.4. Change p = [é] top = [é]

Page 177, Exercise 2.12. Change the text “...the fact that x°(N; x) lies in X§” to “...the fact that
X€(N;x) lies in X¢”.

Page 178, Exercise 2.15. Change N, > 0to N, > 1.

Errata First Printing
57. Page 197, second line above third displayed equation. Change “subsets of R™” to “subsets of R".”
58. Page 230, 14 lines from bottom. Replace “so that” with “so that, with |(x, z)| := [x|+|z]|,”. Thanks

to Florian Brunner of U. Stuttgart for pointing out this issue. See also Exercises A.47 and A.48 for
further discussion of the norm of an extended state.

59. Page 251, second displayed equation. Change term —kx; exp(—M/x7) to positive sign. Thanks
to Larry Ricker of U. Washington for pointing out this erratum.

60. Page 254, Figure 3.8. Change A = 12sand A =8 sto A = 12 and A = 8, respectively.

61. Page 258, Exercise 3.4. Change second S to {y} & S.

62. Page 269, Assumption 4.5. Delete “bounded” from the first sentence.

63. Page 274, equation (4.12). Change the final A to A’. Thanks to Travis Arnold of UW for pointing
out this erratum.

64. Page 277, second line from bottom. Change k < N to T < N. Thanks to Paola Falugi of Imperial
College for pointing out this erratum.

65. Page 279, 7th line from top. Change Exercise 4.11 to Exercise 4.10.

66. Page 279, second displayed equation. Change y (i) — X (i|T) to ¥ (i) — h(X(i|T)). Thanks to Paola
Falugi of Imperial College for pointing out this erratum.

67. Page 283. Change Assumption 4.19 to Definition 4.19.

68. Page 287, paragraph before Section 4.3.3. Change “less complex than satisfying the equality
(4.16) required in the MHE arrival cost recursion,” to “less complex than satisfying the equality in
the MHE arrival cost recursion (Definition 4.16),” Thanks to Paola Falugi of Imperial College for
pointing out this erratum.

69. Page 292. First displayed equation after Section 4.4. Change f(x(k),u(k)) to f(x(k),0); second
displayed equation; change h(k) to G (k). Thanks to Luo Ji of UW for pointing out this erratum.

70. Page 293. Second set of displayed equations; change f(x,u) to f(x,w) and add G (k) = %
Next line of text; change “and u(k), and h(k) = h(X(k),u(k)).” to “and w = 0.”

71. Page 294. Second to last displayed equation; replace with zi(k + 1) = f(z!(k),n'(k)).

72. Page 295. Fourth line after last displayed equation. Replace 0 f (x,u)/0x with 3f(x,w)/ox.

73. Pages 308, 309. Change (i) to (:) in (4.40) and in the second sentence on page 309 (two places).
Thanks to Megan Zagrobelny of UW for pointing out this erratum.

74. Pages 319, 323. Insert missing factor of (1/2) in the exponential terms in the following equations:
4th line from bottom and last line of page 319, first and second displayed equation on page 323.
Thanks to Ming Ge of Imperial College for pointing out this erratum.

75. Page 328, line 16. Change Exercise 4.33 to Example 4.33. Thanks to Ming Ge of Imperial College
for pointing out this erratum.

76. Page 331, line 3 in boxed recursion. It's numerically better to store and use the normalized

weights in the recursion. Therefore change w;(k) = w;(k — 1)p(y(k)|xi(k)) to w;(k) = w;(k —
1)p(y(k)|xi(k)). See also page 343.



Errata First Printing

7.

78.

79.

80.

81.

82.

83.
84.

85.

86.

87.

88.

89.
90.
91.
92.

Page 334, last line. Change dx;(k — 1) to dx;(k). Thanks to Ming Ge of Imperial College for
pointing out this erratum.

Page 337, fourth line. Change final Q to GQG’. Thanks to Ming Ge of Imperial College for pointing
out this erratum.

Page 340. Starting at line 7, change

in which we have used the identity (see Exercise 1.47)
paig(alb) = J'mm,c(ulb,C)nmc(b\C)dc

to

in which we have used the second identity in Exercise 1.47 and the Markov property,
which implies that

p(y(k+1)|x(k+1),y(k)) =p(yk+1)xk+1))

Thanks to Ming Ge of Imperial College for pointing out this erratum.

. B . _ . P (k+1)[xi(k+1))p(xi(k+1)[xi(k))
Page 343, line 4 in boxed recursion. Change w;(k + 1) = w;(k) A0 (kD) (K),y (k+1))

to wi(k + 1) = wy(k) BrEDtipa i) Thanks to Ming Ge of Imperial College for

pointing out this issue. See also page 331.

Page 343, last sentence before 4.7.6. Change “increases with sample size” to “increases with time”.

Page 346, second displayed equation. Change P to P. Thanks to Ming Ge of Imperial College for
pointing out this erratum.

Page 360, Exercise 4.12, seventh line from bottom. Drop the trailing C'R~* in formula for L(k).

Page 364, Exercise 4.25, third displayed equation. Change P to P (twice). Thanks to Ming Ge of
Imperial College for pointing out this erratum.

Page 373, last line. Change X to X. Thanks to Paola Falugi of Imperial College for pointing out
this erratum and several of the Chapter 5 errata that follow.

Page 380, line 6 of paragraph after Proposition 5.3. Change X(0) = X(0) — z(0) to X(0) = x(0) —
x(0).

Page 381, second line from bottom. Replace V3(-) with V3(-), and ky(-) with Ky (-). Last line.
Replace Vg (z) with Vi(z).

Page 382. Step 1 of robust control algorithm. Change K(x — z) to K(X — z). Thanks to He Kong
of the University of Newcastle for pointing out this erratum.

Page 384, first line after last displayed equation. Change ¢(0) € " to ¢(0) € ®.
Page 386 (middle) and Page 395 (top). Change A — BK to A + BK.
Page 386, second line from bottom. Change “€(0) lies Z(0)” to “X(0) lies in Z(0)".

Page 387, third line. Change ¢ (i) = (X(0),e(0)) to ¢ (i) = (X(i),e(i)).
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93. Page 389, line before third displayed equation. Change kn(-,k) to Ky(-,k). In third displayed
equation, change V9 (z, k) to Vn(z,k).
94. Page 389, lines 4, 5 and 6 from the bottom. Change AVY and V¥ to AV and Vg, respectively.
95. Page 390, third line before Section 5.4.5. Change ky(z,k) to ky(z,k).
96. Page 393, line 16. Change = Cp + vto 5 = Cp + v.
97. Page 393, line 11 from the bottom. Change @ = L(C + v) to & = w — Lv.
98. Page 393, lines 7 and 8 from the bottom. Change A to W (two places) and § to W (two places).
99. Page 394*3?+ displayed equation. Change AX to AX + Bad. Page 398, line 16, change AX to
AX + Bad. Thanks to John Jgrgensen of the Danish Technical University for pointing out this
erratum.
100. Page 394, z* displayed equation. Ehange Az to Az + Byd. Page 396, line 2, Page 398, lines 1, 9,
13, and 16, change Az to Az + Bud.
Bottom of Page 395, change AZ to AZ + Bad.
101. Page 395, line 19. Change X, to iZ,.
102. Page 395, line 2 of Target Calculation. Change ky (X, z) to kKy(z, k).
103. Page 396, line 7 of MPC algorithm. Change Vy(z,d,V) to Vy(z,d,7,V).
104. Page 396, line 8 of MPC algorithm. Change V(z,d) to V(z,d, 7).
105. Page 396. Change this sentence
where, for each i, z(i) = ¢(i;z,Vv), the solution of z+ = Az + Bv when the initial state
is z and the control sequence is v.
to _ R R
where, for each i, z(i) = ¢(i;z,d,v), the solution of z* = Az:r Bid + Bv when the
initial state is z, the control sequence is v, and the disturbance d is constant.
106. Page 396, line 8 from bottom. Change Py to Py. Page 397, line 1. Same change.
107. Page 396, line 3 from bottom. Change kn (R, z,d) to kn(R,z,d, 7).
108. Page 397, Step 4. Change z* = f(z,v) to z* = Az + Bad + Bv.
109. Page 398, line 1. Change Ky (z,d) to ky(z,d,7).
110. Page 398, line 4. Change Py(z,d) to Px(z,d, 7).
111. Page 398, last displayed equation. Change

AVY(z,d,7,wa) = VY(Az + Bad + Bikn(2,d,7),d + wa) — VY(z,d,7)
- 2 -
<-c1|z-z(d,7)| +klwal

where k is a Lipschitz constant for VS(-, d,7) for all (d,7) € Xq X Xy, and X, is the set
of permissible values for 7.
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to
AV (z,d, 7, wa) = VY (Az + Bad + Bicn (2,d, 7),d + 8a,7) — VY(2,d,7)
P 2 —
<-c1|z-2z(d,7)| +k|84]
where k is a Lipschitz constant for V().
Page 398, last paragraph. Change W, to A4 (two places).

Page 406, Exercise 5.5. Change dy(A e C,B® C) = dy(A,B) to dy(A & C,B & C) < dy(A,B).
Thanks to Dr. SaSa V. Rakovit for pointing out this erratum.

Page 406, Exercise 5.5. Delete the phrase, “satisfying B < A.”
Page 406, Exercise 5.6. Delete the phrase, “satisfying A < B.”
Page 406, Exercise 5.8. Replace + with & (two places).

Page 437, last two lines of last displayed equation. Include missing factors (1/2)p; and (1/2)p»
in front of x1(N) and x2(N) terms. Thanks to Ganzhou Wang for pointing out this erratum.

Page 447, Assumption 6.12. Change (a) to: The systems (A;, B;), i = 1, 2 are stabilizable, in which
A; = diag(A1;,Az;) and B; = [ﬁ;l ] Change (e) to: N > maxiei,, ny', in which n}" is the number of
unstable modes of A;

Page 447. Delete the following sentence.

Let 3;; denote the solution of the Lyapunov equation

A5 - Sy = =S} QuS]

Then change the first two sentences on Page 448 from:

We further define the matrices

3 =diag(Zi1, Zi2) 1€ l12

These matrices satisfy the Lyapunov equations
to the single sentence:

We further define the matrices X1, %, as the solutions to the Lyapunov equations
Thanks to Brett Stewart of UW for pointing out this erratum.

Page 448. Change uq € U1 uz € Uy to ug € Uy uz € Uy in the displayed equation before the last
paragraph.

Page 450, last two lines of last displayed equation. Include missing factors p; and p, in front
of x1(N) and x2(N) terms. Same change on first displayed equation on Page 451. Thanks to
Ganzhou Wang for pointing out this erratum.

Page 452, Figure 6.6. Change Q to U.

Page 457, optimization problem (6.28). Change min argument X1 t0 X115, X215.
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Page 460, Assumption 6.16. Change (a) to: The systems (A;,B;), i € 1.y are stabilizable, in
which A; = diag(A1i, Azi, - - - ,Ami). Change (b) to: (A;, Ci), i € l1. are detectable. Change (e) to:
N = maxjei,, (1), in which n} is the number of unstable modes of A;.

Page 477, Figure 6.9. Change Q to U.
Page 479, Exercise 6.30. Change argument X1 to X115, X215. Delete the hint.
Page 495. Line after (7.5). Change P2 to p2.

Page 499, Proposition 7.13. Change the last sentence to “Moreover, the value function and the
minimizer are Lipschitz continuous on bounded sets.”

Page 517. Exercise 7.7 (a). Change entry in perturbed D matrix from —(1 + €) to —1 + €. Thanks
to Brett Stewart of UW for pointing out this erratum.

Page 625. Exercise B.4. Add statement that f(-) is continuous.

Page 629. Missing 16 on leg on far right side, 3rd from bottom. Thanks to Travis Arnold of UW
for pointing out this erratum.



