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FINGE A TR 7 305 T AR S T 141 o 2 0 i 55 A5 1) R ) 0% R 221, TR G5 A A A
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FoRXATCN Y172, 9 WX AR, C2I(R™ x Ry, Ry) RoniE X R x Ry |E
A ERRBIES V(xt), i Vixt) LT x Z&ESEAH, Tt —MiEga
s CY (-7, 0], R") FoR i@ XAEX ] [—7,0] LA FATUERE: (Q,F, {F}iso0, P) TR
HMER ], w(t) = (Wi(t), ..., wn(t)T R XAEMER 28] L1 n 4E45 RIS 3.

FRUIT n 4ERENLGS 7R

dx(t) = £(t,x(t),x(t — 7))dt + o(t,x(t),x(t — 7))dw(t). (2.1)

i, ¢ > 0, WG R 29 € Cl ([-7,0],R?), f : Ry x R* xR - R, ¢ : Ry x R xR — R®
XA IV IR & xo, J7HE (2.1) WIfEE SN x(t;to, m0). 24 £(2,0,0) = ¢(£,0,0) = 0,
FFE (2.1) A= P x(to) = 0. XH, (QF, {Fi}is0,P) RRTEHMEZN, w(t) =
(Wi (t), oo, Wi (8)T J2 8 XAEMEZ 0] B 1) n 4EAT BIZ 5).
WFAEEM V(x,t) € C21(S, xR, Ry), HHF 0<h <00,S, ={zcR": |z| <h}. &
i1 LHETIF

LV = Vi(x, £) + Vo (x, 1) f(x, 1) + %trace[ng(x, Vo (%, )0 (%, 1)),

It
HE

/\EP V;(X t) 8V(x t) V. ( t) _ (Bgixlt o 8‘2&:1&))7 wa(x,t) _ (as)zgij))nxn
313 1 [31]
(1) WRFERBEV ¢ CP'(R* xRy, Ry), v € L'(R,R,), w € C(R™,R,), {3
lim infocicoo VI(X,t) = 00, I H LV (x,1) < y(t) — w(x), (x,t) € R* X Ry;

llx[|—o0

(i) XM TAERERIVIMEFE zo € R, fFE—NEH p > 2 113 sup E|x(t;20)]|P < oo.

0<t<©

AAXTTFHA I 20 € RY, limy o V(x(t;20),t) A7 H LA A S, FH

lim w(x(t;z9)) =0 a.s..

t—o0o

5138 2 (Schur Complement[32]) £&MH:HiFFEA
A(z), B(x)
<6T<x>,c<x>> =
Hrr AT (2) = A(z),CT(x) = C(x), & 1}|?U~TEE~/\ <A
(a) A(z) <0 H C(z) - BT (2)A(2) "' B(x) <
(b) C(x) <0 H A(z) — BT (x)C(z)~'B(z) < 0.

SI3E 3 [33] B P X MM, kA (k=1,2,--- 1) XATERRE p, HRTENO,
Hrp >0 B2 Fit, G-P <0%MHT G, <O0.
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RS T A 0 AR R (3.1):

dx;(t) = )+ mz: Z Ck a( Tkx (6 —m))dt + Z go(k)(t x;(t))dw;(t), (3.1)

k=0 j=1



No.1 ARG 7 A 5 DR 7 1A 22 SR A X 4% PR S5 4 A 87

Hrfi=1,2,-- N %%A%EMEA — (@) nen(k = 1,2, m) RAATLIHERE, I Hil
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m—1 N & m—1 &
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(3.3)
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T
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k=0 i=1 k=0 i=1
% e(t) = (llex(®) [l lle2(t)l, - .., llex(t) )", D = diag{d,d,--- ,d,0,--- ,0}, x = (e"(t), e (t—
———— ——
I N—l
Tl)?"'aeT(t_Tmfl)) T ﬁj{/tjj
1 m—1
LV §eT(t)[(a +p+ §T)IN + CO%A(O) — Dle(t) + ckvkeT(t)A(k)e(t — 1)
k=1
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— 57"(1 —9) e’ (t —mp)e(t — 1)
k=1
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y\j )\max([(CO/VOA(O) + Z;nz_ll Kk(A(k))2Jl1) < 7(04 + H + %7"), EE%I}E 37 %l d E%kﬁﬂ‘, ?‘z,ﬂ‘]
A
-1

A(z) — BT (2)C(x)'B(z) = (a + pu + %’I“)IN + co0AY + kr(A®)2 D < 0.
1

3

=~
Il

NN —ir(1—6) <0 ATLARE] C(z) < 0. H5IHE 2, FATATLASRE] = <
4 A= Amax(5), B LV < AXT% 2 —0(%). K lim mfo<t<ooV oo JFH o A

[|x||— o0
FEHY, H5IE 1 AT thm w(x) =0 a.s..

R, % F (3.1) MOAT B, P RAVINEN SEEHIESE] Q = {(ezal))) €
RANVENENT e = 0}, B4b, SR E RS (3.3), BATAT LA H

m—1 N
0 =(F(yi(t)) - )+ YD edl)TWy(t— )
k=0 j=1
m—1 N m—1
- Z cha(k)F X;(t — 73) + uy(t))dt + Z o™ (t, e;(t))dw;(t)
k=0 j=1 k=1
m—1 N
> al®x;(t —n)(al) — af)).
k=0 j=1

s 4 i al) = o), MR TR D = 1,2, 0, = 1,2, 1,k = 0,2,...,m — 1,

7
Q= {e_mfﬁ_m &%mﬁmﬁaﬁﬁ¢%h%%cMJTHWQ%%Gm)ﬂ%%%%
(3.1) KB TR, I B ARFFEEHERE AN o] 3 iR
E O OBERE 1 AT A, ARSI AN S e, p, 0,y AR, B RS RS A SR EE

R SR L AR A FERE S A K.
4 BEME

e 1 AT, AESEMIERE L M e, HEREREGIIEE [ AN, BaT DL R 2 6E
IR I g b, JF B IREI R G (3.1) MmN R4 (3.2) kB4 FD. HESE
f 10 /> Rossler R4t =)Z M %%,

Fly:) = F(xi)

0o -1 -1 Yil 0 0 -1 -1 Ti1 0
=]|1 02 0 Yio | + 0 —11 02 0 Tio | + 0
0o 0 -7 Yi3 0.2 + ys1Ys3 0o 0 -7 Tis 0.2 + xi1253
0 -1 -1 el 0
=11 02 O e | + 0
0 o0 -7 €3 Yi1¥is — Ti1%i3

£Me; + gi(t).
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0 _J.__.[LLI Moot ot
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t
K 2: Rossler £4t (a =0.2,b=0.2,¢=717). 3 ] — AN s [E DR 2 L

P 2 Al %0 Rossler R4 2H A1 [34], 7 HAF/E M, = 10, My = 10, M3 = 35, {fi1§
||| < My, ||ys;|] < My,i=1,2,---,10,5 = 1,2,3.
ESp5]

lg:()]l = \/(yileis + wize41)? < \/]\412 + M3 ||e;]l,
FiLl
IF(y:) — F(x:)|| < [IM][]les]| + /M7 + M3 le;|| = 43.4730]e;]],

W R 1, o = 43.4730.

FR R, B )R NS, B )R BA TobR FE M 25, 4% (R 4] 4R T R
bo =2, FEIE b =1, BEENEMMLE, UE N ENFLT A 4 oM e(t) =
o )dlag{en( t), eia(t), ess(t)}, W trace((o(")To M) < 2(a(")2eT (t)ei(t) I H o Wi YL 2,
Eﬁi‘ﬂﬁ, p® = (oSN2. FEfE Fﬁﬁigﬁﬁ%ﬂﬁ“ﬁf [ (0,1) HBENLIEEL.

—EHIRE AR BN co = 5,0 = 0.8,co = 1, IR HEN 70 = 0,71 = 0.5, 75 =
uﬁéfﬂﬁrﬁhulﬁjﬂ oV = 01,60 = 05,60 =1, Fill p = 1.26. WEHE AN
r 0> —TW =T® = diag{1,1,1}. #r=2,0=0. T ¥ k=1,2,3 @E%ﬂﬁﬁ b e
e — ﬁﬁ[l% ﬁIJFF)ﬂa@JE’J%EWEE’JE&?(#%WHE%EAmax([cwoA<°)+Zk L k(A2 )) =
—46.9529 < — (@ + pu + 1) = —45.7330.

Bl 3 g5 T Al — N S R R 22 K, v DUE BIIKEN RS A B R Guik B T 54
GG, B4 B T R o k= 1,2,3 (RBIE, WE bR A, ik T E
B, P LA BB I 3 2 o1 42 1) (0 3R ) SR S A 2.
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B aul
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IDENTIFYING TOPOLOGY OF DELAYED HYPERNETWORK
WITH STOCHASTIC PERTURBATIONS VIA PINNING CONTROL

ZHAO Xue-yi! , ZHU Shuai-bing? , DENG Le-bin' , XIE Hong!
(14 School of Mathematics and Computer Science, Hangiang Normal University, Shiyan 442000, China)
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China)

Abstract: This manuscript proposes a pinning-control scheme to identify the topology of
delayed hypernetworks with stochastic perturbations. In virtue of the LaSalle-type Invariance
Principle for stochastic differential delay equations and the Lyapunov stability theory, the theory
on topology identification of hypernetwork via pinning control is established. In addition, a
numerical example is provided to demonstrate the theoretical results. Taking a three-layer
network for example, the unknown topology of the network can be identified successfully by
controlling only one node, and in the meanwhile, the drive network and the response network
reach synchronization.

Keywords: pinning control; delayed hypernetwork; stochastic perturbation; topology
identification

2010 MR Subject Classification: 54H20; 60H10; 74P15



