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Chapter 6 Input-to-State Stability for Stochastic Switched Systems.
6. 1 Problem Formulation
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6 . 2 Initial-State- Dependent Dwell-time
all stable modes

Switching at fixed times. Stub Y
Theorem 6 . 1 (aISS under the initial-state dependent on dwell-time condition)
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6
.3

.
Markovian Switching.

Markovian switching to control the mode switching.

(62)/dxces
= f(t . x(t) . Uct) . (t) de + g(t .

XIt)
.

Uses
. Ulta)dWIt)

x (ts) = Xo ·
TLED= ToEJ.

Vit . XIt)
.

is EC'2(IREXIRXJ ; /R+)
. iEJ .

1V(t
,
XI)

.
Ucts . i) = Velt , X(t)

.
i) + Uxlt ,

X(t)
, i) f(t ,

XI)
.

Uses
.
i) +trIgTC, XIt)

,
Wit)

.
i) Vex It , XItt . i)gH

+jV(t , x(t)
, j) .

Theorem 6 .3 leISS inth moment)

For any it J . EtEEti . tr).

(i) Ek >0
. xixo . pizo . To Sit.

(a. S)
.

1fit . X . 0 ,
is / < kIxIl

. 1x fit , X
. 0

.
ill-XiINIR

.

11g(t . X
.

0 . illPilxII . IXgHX.
0

.
is * /I? (a .

S))

(ii) Exx
.

G, 30
.

C2LD
.

Sit.

C , lIxlP = Vit . X . i) <CIP . (a . S. )

2Vct . X
. U . i) < - XIXIP

.

19 . S. )
.

Whenever lix1kPIUIo) . PER .

VE("([to
.
AXI*xT : 1R+).

(iii) f . & Locally Lipschitz in n
. uniformly in t . X .

I . e .
ECs. > Sit.

11 flt . X . r .
i) - f(t .

X . 0 . is /1 * Coll
.

(a . S.)

1lg(tiX .
U . i) - g(t. X

. 0 . i) ll < Clull
.

(a.
S

.)

=> 16
.
7) is pth moment elss . for o < p< mindz

.
(3C + 45)/(cx+ 25)3 .

Lyapunov exponent<NC2.
mode

Proof : it]
. Biso . define Ult

. XI) . i) = BilixitslP .

- Lyapunov function candidate of ith
=> 2V(t

. X, U
. i) = Pill*f(tXu , i) + ↓ PBi/IP-2 11ght. X. u .

is - Ep12-p)BilxIP-* /XTg(t . X. U./R

+ VijBjxP .

=> -

B* 11x11 * + 2 M (NX11) Klulle

1 -X*11X11P + 2M(11x1) llnl0
.

where PF = - [B : (pixi) + Epi+p(2-p() +jBj]
M(111) =max[BiTCs +PriCe] 1x1P+, CypBiT-10.56+5)p+ (15C+2 F)] 11x1p

-27.



To use * IP to dominate 2M(1X11) KullD.

[Vlt . X .
U

. i) < - (*- r) /IXIIP- VIXI*+ 2M/III)Mulle
.

ocr< **

- - (xX - V)((X ||P =
- XI1X1P .

provided that VIII > 2M(1X11) Kuly or

11 > 2Bil . [Cs + PP : (n] Mulle . if MIll1) = Bitc + PPiCe]IXIPt
11) [2Bip(x/r . [- 10.54+ ri <p + (15C+25T)] hullob

if M(lX11)= (PBiT-10 .5 (x+Fi)+ (1.5(4+>Fi] /IXIF2

#
exponential decay


