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Abstract; The sliding mode chaos synchronization problem of Genesio-Tesi systems using is studied
based on Lyapunov stability theory and fractional-order caculurs. The sufficient conditions for the master-

slave systems realized chaos synchronization are concluded. The study illustrated that emotion models are

sliding mode chaos synchronization under certain conditions choosing proper controller.

Key words: sliding mode; chaos synchronization ; Genesio-Tesi systems

TEARGER TSR BE 3 BB RS R
il A B D ARG UK, AR A BB G AR 485 5
PRARGAFAE—E R 22 . Mandelbrot 45 i 75 4 48 5t
R SR R R %, RS
KB B RE AT (1 48 78 X R B4 T A MIA iR . Ousta-
loup ™ $5Hy 15 43 BB 4 ) 75 T 3 8 R G iR
A, BEFEAI EE oA 2 B S0 B P ) e A B e PO 4
PRESEI AT BB, REAEAL LT
Pl R At 3R e R SR PRI TEREAIRT AL, R
BURIELE AR B M BRI TIL” " . Genesio-Te-
si RGUEY A HUURRTER S, RS HATR

« YRS BHEI: 2016 -09 -28

HWRGEMIRZ R, BAET AR A7 5,
FESCHR [17] ™ Genesio-Tesi V{1 R G452 1 140
fieid, SCER [18] BF9E T Genesio-Tesi R4 H
&N R, SCRk [19] 8158 T 4380 Genesio-
Tesi ZGEANTRIE R AR, HE T By U A 25 R IR
ANEWFIREIE . AT T — 28 B LRk JE Lt
TR LT 5 70 B B Genesio-Tesi 52 Gt 1Y ¥ B TR il
[FAP IR, T Lyapunov FgE R BIIR S 3 B0 B
BUres T EN RGBSR R 85 5500, B
TR, —ERMET, EPGE Y #E Genesio-
Tesi Z 401 EMIX R G &M BIRIE R 1

E&TE: HEANFFTFEES (NSFCIIS01525) ; RIHFHETHRIENH (142400411192) 5 T4 #2527 A
PR THORE BRI (2013GGJS - 142)
EEMA: BT (1976 4028) , 55 BRSTATML: SAKR% SR ; E-mail: bxmao329@ 163. com



%2 0 FALITEE . B Genesio-Tesi 224t MR i 5] 45 77
1 F2g Vi==mnls(1)[ <0
e . A o
EX 1T Caputo S1HH FHCE LK -
LT 4 AR K 0 3 2 b6 8 e P
Genesio-Tesi JE1E RSt Mg lost
96.1 = xz (l _ n- (x—lx(n) (’T)dT,
9&2 = x3 F(n - a)f
96.3: —blxl—bzxz—b3x3+b4x? (1) n-1<a<nelZ

Mh o =6,b, =2.29,b, =1.2,b, = - 1K}, BGH
BRI F, U ERRGE NS RGE, Bihmn;
RGN

Yi =%

Y2 = Vs

Vi = = by, = byy, —byyy + by +u (2)

EXRGRSE e,(1) =y, (1) —x(1),i =1,2.3,
(2) A (1) XA ?Um%%éfﬁ

X)) +u

(3)

e, = —bye, —bye, —byes + b, (y, -

EE 1 ABOHEEEE

s(t) = bye (1) + bye, (1) + ges(t),e >0,
u(t) = bie, +b,(x; —y)) —msgn(s(t)),n >0, N
E#EFRg (1) 5 (2) WEHRMEL .

IERR s(1) = bye (1) + bye, (1) + ges(t),

HRAEEGB N, TR IR &

s(t) = bye (1) +bye, (1) +gey(t) =0 (4)

FIRTTEEM T ce, + bye, + bye, = 0, XFIHY
FRETT RN -

A’ +bA + by, =0, Tig by BTEKT 4eb,, 4
HEAREAT 59536, AT L e, || = 0, 1 F

s(t) = bye, (1) + bye,(t) +ees(t) =0 (5)

R IR T

ge, + byé, +bye, =0, X RIFFE TR eA” +
bM+b—ﬁgﬁﬁmEnﬁT%%, AL B
o, BT lime,| = 0, 1 s() = bue(1) +
bie,(t) + ge;(t) =0, HF e, — 0,e, >0 =
lim|le || = 0.

UATETEI FIZ s, FiE Lyapunov PR

wozéﬁ

=V = ss = s[bye, (1) + bye, (1) +eey(t)] =
s[ = be, + b, (y] —x)) + ul
TS R MERT: s(¢) » sgn(s(t)) =

LA

[s(e) |,

VAR [EEU9T Genesio-Tesi {1 R4

Dix, = x,
Dix, = x,
Dix, = —bx, —byx, — bsx, + b,x] (6)

b, =2,b, =3.5,b, =0.3,b, 1,q =0.95 B &
FEIIREME, LBk %%ﬁﬁ%m%%,uﬁm

INVEX:WoR
Dly, =y,
Dly, = v,
Dly, = = by, = by, = byys + byyy +u (7)

%X%%ﬁ%% ei<l> = yi(t) _xi<t),i =1,2,3, LA
PR RIRE RGN

Die, = e,
Die, = e,
Die, = —be, —bye, —bsey + b,(y, —x)) +u
(8)

EE2 405 <q < LW, FHEIHHEBmE
s(1) = DI (byey (1) + byey (1) + ges(1)), & >0,
g u(t) = biey + by (x]
>0, W EAR RS
o

iEFA

s(t) = DI (bye, (1) + bye, (1) + ges(1))

MARG LA WELE B, TR A

s(1) = DI (bye, (1) + byey (1) + ge;(1)) =0
(9)
=D!"'D"" (bye, (1) + bye,(1) + ge;(1)) =0
=b,e, + b,D'e, + &D}e, = 0
e >0 W, xf BT R

esE, (s) — s e, (0) — es7%6,(0) +

s"byE, (s) = bys" e, (0) +b,E, (s) =0
KA E (s) = L(e (1)), LFRFENIET, )
AL T S B

= lime, (1) = limsE (s) =

-y1) —nsgn(s(1)),n
(6) 5 (7) RWHEIRMENEE

2, 2q-1
L (e +bs)e (0) L e e (0)
=0 g5 + bys” + b, =0 g5 + bys! + b,
s = ge, + Dle, + DIDle, = 0 (10)



78 HIlRA R AR (ASRBERR)

5 56 &5

Be >0 MW, xb bR AL A 4 S A E
i, A1 lime, =0,

M s = bye, + byDle, + eD!Die, = 0,14 :b,e,
+ bies + gDle; = 0, F e, —0 ,HTLL LB H] Dle,

b . .
= —;363,F)Tutf(ﬁﬁ%,=>[lgge3 =0,

¥4 1E Lyapunov L. V(i) = ;732

=V =ss =s[=b, +b,(y] —x)) +u]
H AT R -

s(t) +sgn(s(t)) = [s(2) [, FrLh:
Vi==nlst)[<0

2 HdEiE

B Genesio-Tesi IRTERS, 24 b, =6,b, =
2.29,b; = 1.2,b, =~ 1 i}, RGEHIRIEWR ST,
BT TERERRE s (1) = bye, (1) +bye, (1) +ges(1), 45
Wil & u(e) = bie, + by (x] —y7) —msgn(s(1)), & =
25, =3, WERGMIHEBEN: (,(0),
e,(0),e;(0)) = (-4, -8,10) , Hr =220 1 il
A 1 B, BT TR T > 0.246 s LU
G, REMZBEIET 0,

ST Genesio-Tesi JETE R4 -

Wb =2,b,=3.5,b, =0.3,b, =-1,¢=0.95
ARG EWIRMES, BIitEE R () =
DI (bye, (1) + byey (1) + ges (1)), FEMHil & u(t) =
bie, + by(x) —y7) —msgn(s(1)),e =3 ,n =4,1%
ZERGWIREBEE N : (e,(0) ,,(0) ,e5(0)) = (-
5, -4, =3), HpH G zm & e 2 fros, A
Brpral IBEWH T > 0.242 s LlJE, IREMAL E
T 0,

v Off

0 5 10 15 20 25 30 35 40 45 50

t
o OP,\_,_“

0 5 10 15 20 25 30 35 40 45 50
t

20

- o

-200 5 10 15 20 25 30 35 40 45 50

t

BT BB RGER iR

Fig. 1  Errors of integer systems
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Fig.2  Errors of fractional-order systems
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