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Randam ized Gradient Algorithms for Saturation Controller
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Abstract: Aiming at a class of linear svitched systemsw ith parameter uncertainties and actuators saturation, an
goproach of designing state feedback controllers is proposed based on common L ygpunov function technique A
random ized gradient algorithm w hich can converge to a feasible solution w ith probability is constructed to lve the
saturation control lav. A numerical exanple show s the effectiveness of the proposed algorithm.
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1 Y, X > 0,i M = X1, A A =
{12, N}, TATT, T ,A = diag{A, ,A}, A'=
XAT(A) + Ai(A)X + Bi(A)Yi+ YIBT(A) < 0, TA T, A = diag{A, ,M}, X = max{0,
YIYi- X< 0 (2 A}
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LM L S={(X y Y1, L, Yn): i iy
i M Vi(X,Y1, A1) < 0,
(5] CL E!®! WV (X, Y, Av) < 0},
L yapunov 7]
2 3, B:= {(x*,Yl*, ,YN?:II X,Y, ,Yn) -
. X, Y1, ,Ya)I < r},
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Bi(A)Yi+ YB{(A) < 0}, Ko ,
Ni={(X E"“Y)YYi- X< 0} , Ko _
E" nx n H" nxn Stepl XY, ,Y8), k=1
. Pr{x} X Step2 h(k), h (k)
MY M, X M M f ango Ak, (4) VE (.
Yi , NT N Aw Vo Kk
X > 0,Y1y, ,Yu, Step3 1)  viw > 0
X A MTaND, XU X mavie ]
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A HY, A= arxgr?nlnll A - YE L= Yoo au (K) ey v
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Vh(k)= 0 ,
X“h= XN vit= vl YW= v (Bb)
2) k= k+ 1 k= ko ,
Stepl
kmodN, (kmodN ) # 0
h ) = ( )
N, (kmodN) = O
1, h(k) = i;
ci(k) = ) )
0, h(k) # i
Ak = ATIVEDL + [VET"A- V]
Vi= vi '
AV = BI[VEl + 2Yi[V!|(2]+_
i Vi ’
M =

v + il (&nw, c1(k) &, Vhew,

I (&ne, ca(k) & Vi,

,ov (K) Oy Vi) Il
,av (K) 6, Vi) Il 2

vi(X K, Yk A vioV i (XK Y, AY
VI,V (XK YY) Vi
Vi, V2
v (X" Y% ,

vilX X+ AX, Y5+ AYy, AY) =
kq+

Vi + [vk] CAVE + ol AVED ). (6)
1

VE O vai(x K Yh, A ,
ANE=Vi(X"+ AX, Y5+ AYq, AS) -
V(XK Y, AY).

Vi1, AvE =

tr([Vi]" (AXAT(AY) + A(A)AX +
B1(A)AY:+ AYIBI(AY)) +

V5] (AYIYE+ YEAY:+
AYIAY:- AX)), (7)
tr([Vi]  A(ADAX + [V5]T AXAT(AY) =
ATADVET + [VEl AL(A), AX
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(7), (8) (6),
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a(vli: ZBT(Ak)[Vk]++ 2Yk[vk]+.

K
t Vi
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V2 = Vlé ’

X*, Y5 YE) =
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Viw > 0,
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€= p- n/ke> 0, - Q2741 0 Q 22
Pr{L*> n} > 1- & A= | Q2474 Q2710 0Q17],
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