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Part I

Introduction

1) Page 10, change the top equation to:

_x
_y

� _h

0@ 1A¼
cosψ sinψ 0

�sinψ cosψ 0

0 0 1

0@ 1A cosθ 0 �sinθ
0 1 0

sinθ 0 cosθ

0@ 1A 1 0 0

0 cosφ sinφ
0 �sinφ cosφ

0@ 1A u
v
w

0@ 1A

Chapter 1

1) Page 21, remove boxes from around the equations

E. Lavretsky and K.A. Wise, Robust and Adaptive Control, Advanced Textbooks

in Control and Signal Processing, DOI 10.1007/978-1-4471-4396-3_15,

© Springer-Verlag London 2013
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Chapter 2

1) Page 34, change

to

H� x,∇xJ
�, tð Þ ¼ x41 þ

1

4

∂J�

∂x2

� �2
þ ∂J�

∂x1
x2 � 2

∂J�

∂x2
x1 � 3

∂J�

∂x2
x2 � 1

2

∂J�

∂x2

� �2

2) Page 34, change

to

�∂J�

∂t
¼ H� x,∇xJ

� x; tð Þ, tð Þ

¼ x41 �
1

4

∂J�

∂x2

0@ 1A2

þ ∂J�

∂x1
x2 � ∂J�

∂x2
2x1 � 3x2ð Þ

3) Page 36, change

to

�∂J�

∂t
¼ xTQx� 1

4

∂J�

∂x
BR�1BT∇xJ

� þ ∂J�

∂x
Ax
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4) Page 36, change

to

u� x; tð Þ ¼ �1

2
R�1BT∇xJ

� ¼ �R�1BTP tð Þ|fflfflfflfflfflfflffl{zfflfflfflfflfflfflffl}
K tð Þ

x ¼ �K tð Þx

5) Page 46, change

to

�Q(sI � A)�1

Chapter 3

1) Page 57, change

to (need comma and space)

_z ¼ eAzþ eBμ, z ¼ e
_x

� �
, μ ¼ _u

eA ¼ 0 Cc

0 A

� �
, eB ¼ Dc

B

� �
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2) Page 57, change

to

_z ¼ eAzþ eBμ, z ¼
e

ξ

" #
, ξ ¼ €x� ω2x, μ ¼ €u� ω2u,

eA ¼
0 1 0

�ω2 0 Cc

0 0 A

2664
3775, eB ¼

0

Dc

B

2664
3775

3) Page 59, change

to

nu � (pnr + nx)

4) Page 60, change

to

u ¼ �Kxxþ
Xp
i¼1

s�i ai uþ Kxxð Þ � Kieð Þ
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5) Page 60, change

to

_xe ¼ eA � eBKc

� �
xe þ Fr

where the extended state xe is (3.18) integrated p-times, and

F ¼ �Inu�nu 0nu�nx½ �T :

6) Page 63, change the following figure

to the same figure as in Figure 1.3, page 8.

Body
z–axis 

Body
x–axis 

Body
y–axis 

CG 

VT

α

b
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7) Page 63, Change

to

Az ¼ �V _γ ¼ Zααþ Zδδ

8) Page 63, change

to

_Az ¼ Zα

V
Az þ Zαqþ Zδ

_δe

_q ¼ Mα

Zα
Az þMqqþ Mδ �MαZδ

Zα

0@ 1Aδe

9) Page 64, change

to

_Az

_q
_δe
€δe

2664
3775 ¼

Zα

V
Zα 0 Zδ

Mα=Zα Mq Mδ � MαZδ
Zα

� �
0

0 0 0 1

0 0 �ωa
2 �2ζaωa

26666664

37777775
Az

q
δe
_δe

2664
3775þ

0

0

0

ωa
2

2664
3775δc
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10) Page 64, change

to

_e

€Az

€q

€δe
:::
δ e

26666664

37777775 ¼

0 1 0 0 0

0
Zα

V
Zα 0 Zδ

0 Mα=Zα Mq Mδ � MαZδ
Zα

� �
0

0 0 0 0 1

0 0 0 �ωa
2 �2ζaωa

266666666664

377777777775

e

_Az

_q

_δe
€δe

26666664

37777775þ

0

0

0

0

ωa
2

26666664

37777775 _δc

11) Page 65, change

to

zTQz ¼ zT

q11
0 0

�
0

0
�

0

0

2666664

3777775
e
_Az

_q
_δe
€δe

266664
377775
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12) Page 67, change

to

σ I þ Lð Þ

13) Page 67, change

to (keep together on same line)

σ I þ Lð Þ
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Chapter 4

1) Page 75, change

to

uk k1 ¼
ð1

�1
u tð Þj jdt

uk k2 ¼
ð1

�1
u tð Þj j2dt

0@ 1A1
2

uk k1 ¼ sup
t

u tð Þj j

2) Page 77, change

to
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3) Page 88, change

to

section 4.4

4) Page 94, change

to

K∞ ¼ [�0.927881 64.7534 �13.1623 �0.11795 �3.21046 0.151197]

Chapter 5

1) Page 101 change

to

1 � 2
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2) Page 102, change

to

u ¼ Ke
y ¼ GKeþ w
z ¼ GKeþ wþ v
e ¼ r � z ¼ r � GKe� w� v
E sð Þ ¼ S sð Þ R sð Þ �W sð Þ � V sð Þð Þ

3) Page 114, change

to

det[I + L(s,ε)] 6¼ 0

4) Page 115, add space between x and is
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5) Page 116, change

to

σ I þ L�1 sð Þ	 

> σ Δ sð Þð Þ

6) Page 119, change

to

σ I þ L�1
	 


7) Page 119,

to

az ¼ 2.0 and aq ¼ 2.0

8) Page 122, change

to

GMIþL�1 ¼ 0:2695 1:7305½ �; PMIþL�1 ¼ �42:84 deg

¼ �11:4 4:7½ � dB
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9) Page 122, change

to

GM ¼ [�11.4 7.28] dB; PM ¼ � 42.84 deg

10) Page 124, change

to

should be examined

11) Page 127, change

to

is

12) Page 130, change

to

add space in front and after M, and change 5.8 to 5.7
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13) Page 133, change

to

14) Page 136, change

to

A ¼
�0:0251 0:10453 �0:99452

574:7 0 0

16:2 0 0

264
375; B ¼

0:1228 �0:2763

195:5 �529:4

�53:61 33:25

264
375 (0.2)
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15) Page 138, change

to

Ap Bp

Cp Dp

� �
¼

�0:0251 0:10453 � 0:99452
574:70 0 0

16:2 0 0

24 35 0:1228 � 0:27630
�53:610 33:25
195:5 � 529:40

24 35
1 0 0

0 1 0

0 0 1

24 35 0 0

0 0

0 0

24 35

26666664

37777775

16) Page 158, change

to

σ
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Chapter 6

1) Page 164, change

to

N0 ¼ Xny2X
�1
ny1

2) Page 166, change

to: make bracket same size as other brackets.

3) Page 169, change

to
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Xny ¼

2:2295e� 001

�9:4676e� 001

�1:6075e� 002

�5:3104e� 002

2:2551e� 001

266664
377775

�1:0379e� 001� 9:1764e� 002j
9:1946e� 001

�1:4240e� 003� 1:0897e� 002j
�4:3324e� 002� 3:3555e� 002j
3:6293e� 001� 2:3622e� 002j

266664
377775

266664

�

�1:0379e� 001þ 9:1764e� 002j
9:1946e� 001

�1:4240e� 003þ 1:0897e� 002j
�4:3324e� 002þ 3:3555e� 002j
3:6293e� 001þ 2:3622e� 002j

266664
377775
377775

4) Page 173, change

to

Are

5) Page 173, change

to

N0 ¼ Xny2X
�1
ny1

¼ �1:6565e� 001� 5:8888e� 002 4:4744eþ 000

2:4157eþ 000 6:3925e� 001� 1:8175eþ 001

� �

6) Page 173, change

to

delete (6.46)
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7) Page 173, change

to

�6.6917e þ 003

8) Page 174, change

to

(6.46)

8) Page 177, change

to

(6.53)
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9) Page 177, change

to

(6.54)

10) Page 178, change

to

(6.53)

11) Page 179, change

to

(6.57)
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12) Page 179, change

to

(6.58)

13) Page 179, change

to

(6.59)

14) Page 179, change

to

LLQG sð Þ ¼ Kc sI � Aþ BKc þ KfC
	 
�1

KfC sI � Að Þ�1B

LLQG sð Þ � Kc sI � Að Þ�1B
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15) Page 179, change

to

σ Pf

	 
 ! 0

16) Page 179, change

to

u ¼ �Kc sI � eA þ eBKc þ KfC
� ��1

Kf Cxþ vð Þ
¼ �Kc sI � eA þ eBKc þ KfC

� ��1

KfCx� Kc sI � eA þ eBKc þ KfC
� ��1

Kf v

� �Kcx� Kc sI � eA þ eBKc þ KfC
� ��1

Kf v
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17) Page 180, change

to

(6.62) change to (6.51)

(6.55) change to (6.54)

(6.59) change to (6.58)

(6.62) change to (6.61)

18) Page 180, change the following text:

to

in which the first term approximately equals the state feedback control law, but the

second term amplifies the sensor noise. This feature limits the amount of recovery

possible. In the use of this design method for making the LQG system robust, the

sensor noise amplification in (6.62) must be examined.
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19) Page 181, change

to

(6.53)

20) Page 183, change

to

(6.64)

21) Page 183, change

to: need to add the “e” e-006, e-002 to these two numbers
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22) Page 185, change

to

(6.74)

23) Page 185, change

to

Ac

Cc

� �
¼

0 0 0 0 0

0 �1:0854eþ000 3:4041eþ002 0 �1:1289eþ001

0 6:8202e�003 �1:1116eþ000 �1:0925eþ000 0

0 �3:9887e�009 1:2264e�006 0 1:0

�3:3010eþ003 �1:1944eþ003 9:3804eþ004 �2:1408eþ004 �1:1005eþ002

26666664

37777775
�4:9477e�001 �1:7903e�001 1:4060eþ001 �2:2087eþ000 �1:8035e�003½ �

2666666664

3777777775

Bc1 Bc2

Dc1 Dc2

� �
¼

1:0 0

3:2707e�002 �6:0760eþ000

�9:7217e�005 7:8188e�002

3:9887e�009 �1:2264e�006

�9:0547e�007 1:3375e�004

2666664

3777775
�1

0

0

0

0

2666664

3777775
0 0½ � 0½ �

266666664

377777775
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24) Page 186, change

to

(6.73)

25) Page 189

to

σ
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26) Page 190, change

to: This text should not be italic

27) Page 191, change

to: (6.80), and the text in the boxes should not be italic.
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28) Page 192

to: Change (6.83) to (6.82). The text on this page should not be italic.
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29) Page 193, change

to: (6.88) to (6.87), (6.86) to (6.85), (6.92) to (6.91). This page should not be italic.
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30) Page 194, change

to: (6.94) to (6.93), (6.94) to (6.93), (6.88) to (6.87), (6.88) to (6.87). The text in the

box should not be italic.
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31) Page 196, change

to: ), (6.89) to (6.88), (6.88) to (6.87).

32) Page 197, change

to: (6.101) to (6.100)
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33) Page 198, change

to: (6.102) to (6.101), (6.103) to (6.102), (6.110) to (6.109), (6.107) to (6.106)

34) Page 199, change
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to: (6.110) to (6.109), (6.111) to (6.110), (6.111) to (6.110), (6.112) to (6.111)

35) Page 200, change

to: (6.102) to (6.101),

36) Page 201, change

to: (6.108) to (6.107)

37) Page 201, change

to: (6.112) to (6.111)
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38) Page 201, change

to: (6.108) to (6.107), (6.112) to (6.111)

39) Page 205, change

to: remove the “e”

40) Page 206, change

to

σ

Errata List E33



41) Page 206 change

to: (6.59) to (6.58)

42) Page 207

to

σ, (6.88) to (6.87)
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ERRATA LIST

Robust and Adaptive Control with Aerospace Applications –

1st Edition, Springer, 2013

Eugene Lavretsky

Revised on 27 Jul 2013

Part II

Chapter 7

1. Page 222: Exercise 7.3: Change “(7.13), (7.14), (7.15), (7.16), (7.17), (7.18),

(7.19), (7.20), (7.21), (7.22), and (7.23).” to “(7.13) through (7.23).”

2. Page 239: Example 8.9: Change 6 sin t� 6 t cos t� t2 	 6þ t� t2
	 
|fflfflfflffl{zfflfflfflffl}

	1
4

	 6:25 to

6 sin t� 6 t cos t� t2 	 6þ 6 t� t2
	 
|fflfflfflfflffl{zfflfflfflfflffl}

	9

	 15

3. Page 239: Example 8.9: Change

x tð Þj j 	 x t0ð Þj j exp 6:25� 6 sin t0 þ 6 t0 cos t0 þ t20
	 
|fflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflffl{zfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflffl}

c t0ð Þ

¼ x t0ð Þj jc t0ð Þ to

x tð Þj j 	 x t0ð Þj j exp 15� 6 sin t0 þ 6 t0 cos t0 þ t20
	 
|fflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflffl{zfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflffl}

c t0ð Þ

¼ x t0ð Þj jc t0ð Þ

Chapter 8

1. Page 261: Example 8.10: Change _xref ¼ Axref þ br to _xref ¼ Axref þ bKr r
2. Page 258: Change sentence

“regressor vector”, which is assumed to be uniformly bounded.

to

”regressor vector”, which is assumed to be uniformly bounded and Lipschitz-

continuous in t.



3. Page 258: ChangeV e;ΔKð Þ ¼ eT P eþ ΔKTΔK toV e;ΔKð Þ¼eTPeþ1
γΔK

TΔK:
4. Page 258: Change the next equation for _Ve;ΔK ¼ ::: to

_V e;ΔKð Þ ¼ _eT P eþ eT P _eþ 2
1

γ
ΔKT _̂K ¼ A eþ bΔKTΦ

	 
T
P eþ eTP A eþ bΔKTΦ

	 
� 2ΔKTΦeT P b ¼ �eTQ e 	 0

5. Page 261: Change equation _xref ¼ Axref þ b r to _xref ¼ Axref þ bKrr:

Chapter 9

1. Page 282: Eq. (9.47): Right-justify the equation number (i.e., move it to the

right).

Chapter 10

1. Page 311: Table 2.10: Change the third equation from the bottom to:

u ¼ Im�m � K̂T
u

	 

ubl � Θ̂

T
Φ xp
	 


:

This equation in the current book version has an incomplete sub-index in I.
2. Page 314: Exercise 10.1: In the problem statement, replace “have” with “has”.

3. Page 314: Exercise 10.2: Add the minus sign to the last equation in the problem

statement: K̂x 0ð Þ ¼ �Kx:
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Chapter 11

1. Page 325: Replace text and equations starting from Eq. 11.26 through Eq. 11.29

with:
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2. Page 327: Change section number from “11.3” to subsection # “11.2.3”

3. Page 328: Replace the first sentence and the second sentences with the sentence

shown below in yellow:

4. Page 329: Change Eq. (11.59) to:

rfj ¼
ð1þ εΘj Þ
εΘj ðΘmax

j Þ2 r jj bΘj ^jj2
h i

¼ 2ð1þ εΘj Þ
εΘj ðΘmax

j Þ2
bΘj:

Chapter 12

1. Page 364: Replace δ with δ R in Fig 12.5, as shown below:
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2. Page 372: Change “Example 12.3” to “Example 12.1”

3. Page 373: In the sentence “In addition, we impose a restriction on the runway

distance …” : Change τfl to 4τh.
4. Page 374: Change the second equation as shown below (change B(2,2) to

0.00044):

_V
_α
_q
_θ
_h

0BBBB@
1CCCCA

|fflfflffl{zfflfflffl}
_x

¼

�0:038 18:984 0 �32:174 0

�0:001 �0:632 1 0 0

0 �0:759 �0:518 0 0

0 0 1 0 0

0 �250 0 250 0

0BBBB@
1CCCCA

|fflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflffl{zfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflffl}
A

V
α
q
θ
h

0BBBB@
1CCCCA

|fflfflffl{zfflfflffl}
x

þ

10:1 0

0 0:00044
0:025 �0:011
0 0

0 0

0BBBB@
1CCCCA

|fflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflffl{zfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflffl}
B

δth
δe

� �
|fflfflffl{zfflfflffl}

u

, _x ¼ Axþ Bu

5. Page 375: Change equation at the top of the page as shown below (change B(2,2)

to 0.00044):

_V
_α
_q
_θ
_h

0BBBB@
1CCCCA

|fflfflffl{zfflfflffl}
_x

¼

�0:038 18:984 0 �32:174 0

�0:001 �0:632 1 0 0

0 �0:759 �0:518 0 0

0 0 1 0 0

0 �250 0 250 0

0BBBB@
1CCCCA

|fflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflffl{zfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflffl}
A

V
α
q
θ
h

0BBBB@
1CCCCA

|fflfflffl{zfflfflffl}
x

þ

10:1 0

0 0:00044
0:025 �0:011
0 0

0 0

0BBBB@
1CCCCA

|fflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflffl{zfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflffl}
B

δth
δe

� �
|fflfflffl{zfflfflffl}

u

þ

�18:984
0:632
0:759
0

0

0BBBB@
1CCCCA

|fflfflfflfflfflfflfflfflfflffl{zfflfflfflfflfflfflfflfflfflffl}
Bg

αg hð Þ

6. Page 376: Change 4th from the bottom equation as shown below:

Qlqr ¼ diag 0:2 0 0 0 1ð Þ, Rlqr ¼ diag 10 10ð Þ
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Chapter 13

1. Page 406: Insert space between “ycmd” and “y” in Eq. 13.87. There are two

equations there, not one, as shown below.

2. Page 409: Move superscript “T” in Eq. 13.99 to the right and outside of

parenthesis, as in:

3. Page 416: Exercise 13.4: Change “Example 13.3” to “Example 10.2”.

Chapter 14

1. Page 429: Eq. 14.46: Change to:

_V ex,ΔΘ
	 
 ¼ � 1þ 1

v

0@ 1AeTy R
�1
0 ey � eTx

ePvQ0
ePv ex

� 1þ 1

v

0@ 1A BTePv ex
�� ��2 � 2ηeTx ePv ex þ 2eTx

ePv BΛg

þ2 trace ΛΔΘ T Γ�1
Θ

_̂
Θ þΦ x̂ , ublð Þ eTx C

T
	 
|fflfflfflffl{zfflfflfflffl}

e T
y

R

� 1
2

0 WST

8>><>>:
9>>=>>;

0BB@
1CCA

þ2eTx O vð ÞΛΔΘ TΦ x̂ , ublð Þ
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2. Page 430: Eq. 14.48: Change to:

_V ex,ΔΘ
	 
 	 �2ηλmin

ePv

� �
exk k2 � λmin Q0ð Þλ2min

ePv

� �
exk k2

� 1þ 1

v

0@ 1Aλmin R�1
0

	 

ey

�� ��2 � 1þ 1

v

0@ 1A BTePv ex
�� ��2 þ 2Λmax kg BTePv ex

�� �� exk k

þ2v exk kkΛmaxΔΘ max Φ x̂ , ublð Þ�� ��
3. Page 430: Eq. 14.49: Change to:

_V ex,ΔΘ
	 
 	 � 2ηþ λmin Q0ð Þλmin

ePv

� �� �
λmin

ePv

� �
exk k2

� 1þ 1

v

0@ 1Aλmin R�1
0

	 

ey

�� ��2 � 1þ 1

v

0@ 1A w2 þ 2Λmax kgw exk k

þ2v exk kkΛmaxΔΘ max Φ x̂ , ublð Þ�� ��
4. Page 430: Eq. 14.50: Change to:

_V ex,ΔΘ
	 
 	 � 2ηþ λmin Q0ð Þλmin

eP0

� �� �
λmin

eP0

� �
exk k2

� 1þ 1

v

0@ 1Aλmin R�1
0

	 

ey

�� ��2 � 1þ 1

v

0@ 1A w2 þ 2Λmax kgw exk k

þ2v exk kkΛmaxΔΘ max Φ x̂ , ublð Þ�� ��
5. Page 431: Eq. 14.52: Change to:

_V ex,ΔΘ
	 
 	 � 1þ 1

v

0@ 1Aλmin R�1
0

	 

ey

�� ��2
� 2ηþ λmin Q0ð Þλmin

eP0

� �� �
λmin

eP0

� �
� 2vkΛmaxΔΘ max b2

h i
exk k2

� 1þ 1

v

0@ 1A w2 þ 2Λmax kgw exk k þ 2vΛmax kΔΘ max b1 exk k
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6. Page 431: Eq. 14.53: Change to:

c1 ¼ λmin Q0ð Þλ2min
eP0

� �
� 2vkΛmaxΔΘmax b2, c2 ¼ Λmax kg

c3 ¼ 1þ 1

v
, c4 ¼ vΛmax kΔΘmax b1

7. Page 431: Eq. 14.54: Change to:

_V ex,ΔΘ
	 
 	 �c3 λmin R�1

0

	 

ey

�� ��2 � 2ηλ2min
eP0

� �
exk k2

� c1 exk k2 � 2c2 exk kwþ c3w
2 � 2c4 exk k

h i
|fflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflffl{zfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflffl}

φ exk k;wð Þ

¼ �c3 λmin R�1
0

	 

ey

�� ��2 � 2ηλ2min
eP0

� �
exk k2 � φ exk k;wð Þ

8. Page 432: Eq. 14.61: Change to:

v1 ¼
λmin Q0ð Þλ2min

eP0

� �
2kΛmaxΔΘ max b2

9. Page 432: Eq. 14.62: Change to:

detC ¼ c1 c3 � c22

¼ 1þ 1

v

0@ 1A λmin Q0ð Þλ2min
eP0

� �
� 2vkΛmaxΔΘmax b2

h i
� Λ2

max k
2
g ¼ O

1

v

0@ 1A

10. Page 433: Eq. 14.66: Change to:

_V ex,ΔΘ
	 
 	 � 1þ 1

v

� �
λmin R�1

0

	 

ey

�� ��2 � 2ηλ2min
eP0

� �
exk k2 þ φmin vð Þj j
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11. Page 433: Eq. 14.67: Change to:

Ωex ¼ ex : exk k2 	 φmin vð Þj j
2ηλ2min

eP0

� � ¼ r2v,η ¼ O
v2

η

� �8<:
9=;

12. Page 435: Table 14.1: Change 11th and 12th equations in the table as shown

below:

Back cover

Second paragraph: Change “The text is a three-part treatment” to “The text is a

two-part treatment”."Errata List",6,1
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