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Muc luc 1/37

Gigi thiéu
Giéi thiéu
Anh xa da tri

Ban kinh diéu khién cé cAu triic
Ban kinh diéu khién
Vi du
Da nhiéu
Ban kinh didu khién duéi da nhiéu
Vi du

Tai lieu tham khao



Hé didu khién dugc 2/37

o Hé diéu khién tuyén tinh:
x=Ax+Bu,x e K", Ac K™" Be K™, (1)
o Hé I3 didu khién duoc
rank [A | B] = n, (2)

Trong dé
[A|B]:[B AB - A”_lB]. (3)



Ban kinh didu khién dugc 3/37

¢ Chiu nhiéu
(A, B] ~ [2\, B} = [A, B] + [A1, Ay (4)

o Khoang cach dén trang thai khong didu khién duoc:

rk (A, B) =inf{[|A1, Ag|| : [A1, Ay] € K™ (+m)
[A, B] 4 [A1, As] 13 khéng didu khién dugc}. (5)



Muc luc 4/37

Gi6i thiéu

Anh xa da tri



Mot sb dinh nghta va ky hiéu

¢ Anh xa da tri
F:K"= K™ (6)
© D6 thi clia F
o7 = {(x,y) EK" x K™: y € F (x)} (7)



Mot sb dinh nghia va ky hiéu

© Mién xac dinh cia F
domF = {x e K": F (x) # 0} (8)

¢ Nhan cta &
kerF = {x €domF:0e F(x)} (9)

¢ Chuan ctia &

o =sup { vl x € dom ] = 1} (10)
yeEF(x)



Muc luc 7/37

Ban kinh didu khién cé cu tric
Ban kinh didu khién



Dinh nghia 8/37

Nhiéu cé ciu tric L
[A, B] ~ [A, B} = [A, B]+ DAE (11)

Ban kinh diéu khién

r2E (A B) = inf{||AH A e K9, [7\, E} khong digu khién duqc} (12)



Dinh nghia 9/37

¢ Anh xa don tri

Wy : K™t & K"
Wir(z)=[ A=Al Bz, XeC. (13)

¢ Anh xa da tri

EW'D: K = K9
(EW;'D) (u) = E (Wy " (Du)). (14)



Dinh ly 10/37

Néu K = C thi:

1

2F (A B) = :
e A = e [EWCTD




Nghich d3o Moore-penrose téng quat

¢ Cho G € C"™P, rank,ow(G) = n, Fs(z) = Gz
d(0,95" () =6y, llgl =] 6] (16)

¢ Cho G € C"™P, F; (z) = Gz

(17)

7t (y) = z st. Gz=y,l|z]|=d (0,9”51 (y)) y€imTg,
¢ 0 y ¢ im 5.



Muc luc 12/37

Ban kinh didu khién cé cu tric

Vi du
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Vi du

(18)

(t) + Bu(t),

(19)
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Vi du 14/37

[A, B] ~ [A, B] + DAE, (22)
D [ }], (23)
e-[181]



— E[A— A, B [ Z } (25)



16/37

- -:MALm[Z]._[zyvm%rec}

[]H} 29
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Vi du 18/37

ax1+x2=>b (28)
X1 =q+ v+ g\, (29)
xo=v—qg+A(v+qgl)). (30)

S g=qy,q=q1 = a=1—X\, b=2v.

(1 =X x; +x2 =2v, (31)
X1 = q+V+Q>\a (32)
xo=v—qg+A(v+qgl\). (33)



S A=-1
X1 =V, (34)
x9 =0, (35)
d (0, (E [A— X, B D) (v)> = |v|. (36)

o A# =1 (C )

2 vl =1 =) x1 + x2
<1 Al + e
< (11— A+ D max (] bol)
=A% ] 37)

‘ o0



Vi du 20/37

o A# =1 (C )

2|V| X1
— < . 38
e ”
¢ DAu bing:
X1 = eiL‘OXQ7 (39)
2v
e 40
AR Y (40)

—(A=1)e?=|Nx-1] (41)



Vi du 21/37

HE [A— X, B DH = sup d (0, E[A—X,B"'D (v))

v|=1
_ ) supy= {inf [ 2 ] } A #£ -1,
swpp (i} A=-1,
_ {Sup|v|:1 {%} A# -1,
supyy|=1 {|v[} A=-—1,

2 —
— ) =1+D A# -1 (42)
1 A= —1.



Vi du 22/37

sup HE [A— A, B DH —9, (43)
AeC

1
et (AB) =3 (44)



Muc luc 23/37

Da nhiéu
Ban kinh didu khién duéi da nhidu



Dinh nghia 24/37

¢ Hé chiu da nhiéu

N
(A, B] ~ [2\, B} = [A,B]+ Y DAE. (45)
i=1
o Nhiéu
A=(A,...,Ay) € TN, Ca (46)

N
Al =3 A (47)



Dinh nghia 25/37

© Béan kinh diéu khién

N
P (A, B) = inf{||AH A= (A))jen, A Bl + Y DiAE; khéng didu khién duqc} .
i=1
(48)



Dinh Iy 26/37

o Ky hiéu
P<Q < ||Px|]| <||Qx|, ¥xeCT™ (49)
o He Ckxrtm) E. < HYie N
_1 -1
mugesup [ W'D <2 (A8) < [magsup [Ew 0| (50)
o Ei = ajE;, aj € CVie N,

-1
/P (A, B) = [r%aﬁ{igg HE,-W/\_lD,-M | (51)



Muc luc 27/37

Da nhiéu

Vi du



e 2 28/37

x =Ax (t) + Bu(t), (52)
::—02 (1)] (53)
=-[1]. e
[—02 (1) (1)}%:—264163 1;52 14?54 ' (55)
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Vi du 2 —

El[A—)\LB]_lDl[;]:El[A_)\I’B]_l[S]

p
= x+Ap | :peCh, (59)
([50] »<c}
E

ElA-LE0n| | = la- e | ] ]

p
y+(A2+2)p



Vi du 2 31/37

1
1+ A
1
1+ [A2+2|

H51 [A— M, B D1H -

H52 [A— A, B! DQH -



Vi du 2 32/37

H[A—)\I,B]_lDl[;]:[A—A/,B]_l[g]

—{|: x—f)\p ]:pEC}, (63)
)\x+()\2+2)p

H[A—A/,B]—loz[;]:[A—A/,B]—l[ﬂ

{{ )\pp ]:pE(C}. (64)
y+(A+2)p



Vi du 2 33/37

© Chonp=0vap=—-3,VAeC:

d(o,H[A—A/,B]101[;D<mm{ ‘}<f|x|
(65)
— HH[A—)\I,B]_l 01H <V2 WreC. (66)
o DAu bang véi \ = /2i:
supHH[A—)\/, B]_lDlH ~ V2. (67)

AeC



Vi du 2 34/37

o Tuong tu, véi p = 0:

d(O,H[A—)\I,B]_ng[;D§|y|, (68)
HH[A—A/,B]*DQ[;H'Q VAeC. (69)

¢ DAu bang khi A\ = /2i:
supHH[A—/\l, B~ DQH =1 (70)

AeC



Vi du 2 35/37

o Uéc lugng ban kinh didu khién

1 1 1
- <™ (A,B) < =1. (71)
\/5 max {1 \/—} max {Sup 1+1|)\| , Sup 1+|)\12+2| }




Tai lieu tham khao
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Cam on moi ngudi da chii y 13ng nghe!
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