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Abstract: To the anticontrol problems of the fuzzy hyperbolic model (FHM ), a nev method combining nonlinear
feedback and impulsive control isproposed The chaosproducedw ith themethod can be proved satisfying D evaney’
s definition Furthemore, the problem of chaotification of systemsw ith unknow nmodel is studied The smulation

show s the correction of the theoritical analysis
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[tanhi(x1), tanh2(x2), , tanha(xna) ],
2 A :
D evaney FHM FHM
: [15],
104 S ®s . s 3
1) P , X S x = Af (x) + Bu, (3)
X S N, 0> 0 :x  R“f(x) & tanh(kx) R" u-=
y N m>0 IPNx)- Pyl > u(x () R™' n A R™ B
10} P @ m ., P = Qoo oPm R™M .
). 1 (A,B)
2@ u,v C 1 (3, u
S, m> 0 PU)nVv D
3 ¢ S ] u(x(t)) = L tanh(Kx (1)), (4)
2 n x = (x1(1), L R™" , (A + BL)
X (D)7 X Humw itz 6] . (3
f(x)
1) : x =0 f(x) = 0,
R If x1iSFy and xzisFx,, , and X. is Fx,, Jm )% =+ o L yapunov
then'x =% o, % tc,l=1 ,2, V (x) = ZJ- :f (£)dE. (5)
Foi= 1, ,n) Xi , -
P (positive) N (negative) , o (= 1, f) 0 v ()
,n) Fx, , . then ’ x# 0V {x)> 0
. P, then I xI 50 |, V(Xx) o+ 0.V (x) (3)
o ; , G, : )
2) then o I Fy, vV (x) = fT() @Af(x)+ Bu). (6)
, If F., then (4) (6), (A + BL)
Gy Fx, then Humw itz ,
O V(x)=fT(x)(A +BL)f(x)< 0 x# 0,
3) 74 o (7)
P N , then (3) - H
1 1 (3)
100 . Py D CR’
N _ ' 2 A=A+ BL, ©)
e, x) = € _;.[xl- ka Z,IJNXi ) = @ -;-[x." ka 2’ o x = AT (x). o (8
(1) x,y D,
ke, > Q hf(y)- fx)I < My- xI, (9)
x = A tanh(Kx). (2) f(x) D L ipschitz
, (4) : (o,
K = diag[ks,, ,kx,], xo), (3) At, to, Xo),
Xt

tanh (x) =
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, P:V -V,Pp= Wog ot (13)
x = Af(x),t# T, v = YY),
Ax = L(x (1), t= T, V(x) = o+ T,T%,x) = Ao+ T,T,x).
x (to+ ) = Xo,t0= 0, k= 1,2, (10) (14)
A 2 Ce(x (D) (k= 1,2, ) P , €
D CR" ,to= To< T< < T, T >0 XoXo V,

N > 0,

T 1= T,k[i;nw’ﬁ(:+ o, Ax = x(’m+)_ X('U( Il PN(XO)' PN(X_O)" > € (15)
- )ox (T ) x(T+) x() t= &

(10), pY =W og o * ;3{ oy °g oY t= Y OgN oy t
2 (16)
le(x (1) = ye- x(t+ ), t= w k= 1,2 (15) :
(11) I ¥ (vo) - V(@GN > € (17)
“Yew1= g(yw,0:Y - Y, Y CD. g(*) vo= ¥ i(xa),yo= ¥ (x0).
D evaney (10) (17) n> 0,
D evaney &> 0
(10) ’ I Yo" (ya) - Y@ G < &  (18)
M >0 Y(x) &, &
(10) Rt to,xo) ‘ I g"(yo) - "GN < & Vn=0Q (19)
I Ht, to, xo)ll < M.
g Devaney P
~ t (T, 70, (10) D evaney 1 .
AT (x) 1, At, tot+ , Xo) , p , E,
- t=ET AT (x) FCv, N > 0,
1 (x (1) (10. (10 B N Er @ (20)
Ht , to+ , Xo) X3 11 (x (1)) W 1(E)'L/j 1(|:) cv,
, X5 ot (T, N > 0,
%), 11(x (%)) AT (x) FIVIHE) N ViIF) 2 @ (21)
(10), (T+ , x0), (11) (22) v
- UMY E)]} N Fz O (22)
Ht, T+, x0). (%, T 1) (k= 2,3, (16), (20)
) (1, ), T(k= 23, , P v : f
) T L Per (f ). Per(g) = Y v
xs(k= 0,1, ), X0= Xa , , Per(P) = V. O
wk= 1,2 ) :
. 2 :
(10) D evaney x=Af (x)+ Bu,t# T
Ax = Ik(x (1)), t= w
Poincaré : x(to+ ) = xo, 0= O,k= 1,2, (23)
A4, to+ , Xo) (8) , u (4) e(x (k) (11)
x (tot ) = Xo, 2, PL(t, to+ , Xo) . , (23) D evaney .
Poincaré 3 le(x (t)) = h °g (y«
sc= {(tx) |[x D,t= ® k= 1,2 - X, hiY - Y 2
(12) h
Poincaré

A= diag[A, ,A],
A> 0,i=1, ,n,
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Ax, I xlI < 1;
X = ) (24)
Asign(x),ll xI = 1

(25) :
If X1is Py, and X2 is Px,, then xs = Cx, + Cy,;
If x1iSN x, and X2 iS Px,, then xs = - Cy, + Cx,
If x1isPx, and xz isN x,, then X3 = Cx, - Cx,
If x1iSN x, and x2 iSN x,, then X3 = - Cx, - Cxn
If x1iS Py, and X3 iS Py, then x2= Cy, + C;;
If X1 iSN +, and xs iS Py, then x2 = - Cy, + Cy;
If x1isPx, and xs isN x,, then X2 = Cx, - Cxy
If x1iSN x, and x3 iSN «,, then X2= - Cx, - Cxy
If X2 iS Py, and X3 iS Px,, then x1= Cy, + Cy;;
If X2 iSN «, and xs iS Py, then x1= - Cy, + Cy;

If x2isPx, and xs isN «,, then X1= Cx, = Cxy

If x2 1SN x, and x3 iSN x,, then x71 = - Cx,- Cyx
1 PXI N Xi
e, (x) = € 200 Vm, (x) = € 207,
(25)
(24)
x = Af (x) = A tanh(Kx). (26)

x= [x1 xz xs],

0 C, CJ [o 1 3
A=|Cy 0 Cy=1|2 0 3,
Cy Cx, O 2 1
K = diag[k: k. ks] = diag[1 1 1]
(26) : 2,

x= (A +BL)f (x),t# Tk= 1,2, ;

Ax = Ik(x (), t= ® k= 1,2, ;

x(to+ ) = Xa (27)

B=1[1 1 1]"L=1[- 2 -1 - 2],
xo= [5 2 - 1],

le(x) = Ag(yw) - x (28)
tg(ye) = [g1(ye) g2(y8) ga(yd) 17, gi(*)
L ogistic

yle1= gilyk) = ayk(l- yi),i= 1,2,3 (29)

A= diag[Q 8 Q2 1] a= 4 0 ,Logistic
, 1
1.0
0.8} /4(,/""
2eETT— See
0.4
0.2
053 3.0
a
1 Logistic
x= (A + BL)f (x) (30)
) , T=0 01,
2 3 , (27)
(24) 4
5 ) , (24) (27)
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