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Abstract: Chaotic system model about point group symmetry in the phase space was constructed, and the an-
ti-synchronization problem of the chaotic system group was studied. Besides, a kind of chaotic system group an-
ti-synchronization controller was proposed, and the anti-synchronization of the chaos system group was realized. Through
experimental observation, the position of chaos system about the subsystem and the source system after the point symmetry
transform changed in phase space. The phase space power trajectory, space topology and other original system presented
symmetrical structure. By using the above research conclusions, a kind of carrier communication method of an-
ti-synchronization chaos system group was put forward. It solved the increasingly urgent communication security issues of
modern complex distributed and large scale communication system with many access signals and parallel transmission. In
addition, with permanent magnet synchronous motor chaos model, simulation and validation were conducted. The experi-
mental results show that the method has good application prospect, and is suitable for modern communication system.

Key words: secure communication, chaotic, anti-synchronization, carrier

Vol.38 No.7
July 2017

1 35l5

FERL 00 20 SR, S EZEHRAT T RRK TR
VARG SR N T TS, IR R A
JZ A ISR M7 U SR B AR 4
(R e N A ALATHEL P e AU AN RURE M A5 DAL
5 RGFHE, LSRR P I R I, iRk

Yts HER: 2016-09-30; &= HEF: 2017-05-26

ARG N R DU 58 o X TR ORI
&, B DR R AR N S AT . I H K
7 S A -G 5 5 A BULAN RS 5
AT R T SR B B H, TN I E S
W, SRl N TTBUR TEAR S R . AETTIR
R, o —2E BT R R SR O i
BN AAF T, A LR e

EE&UIR: BRITAARREIEESHIIINE (No.F201222); BRITHHAH TRHEEEHIINH (No.12511105)
Foundation Items: The Natural Science Foundation of Heilongjiang Province (No.F201222), The Science Foundation of Education-

al Department of Heilongjiang Province (No.12511105)

2017151-1



<116 » ST =S

38 %

FEILIE ST LASE K . S SRk e, —
BN A5 5 AR TP UE 8 57 H, 57 S 18R 1R
MEVR L SRR, DR A VR A (AN AT T 1 N
AN Tk DRI, BAESE TR RS0
B AT R T DAL, e A PO TRV R G
[ET AL

WAk, B = oh SR TN 9 4 A 1) Y.
M, A5 BRGNS R
ToRE T RAEE M. BREINE B 2 55 R i
W HHTEAT I KA DCS. PLC. RTU & 44 HA 4y
AR 245 5 AT At e e,
Bt 2R LS B P Emal, GRxse
Ju ., 2008 4, [ Hatch #% ) Hh SN
5 2010 4, “FER” PEEHIIL; 2012 4F 4 7 22
H B B bR L 2 i o w38 B e

TR RGNAME %4, TR viEa R a2
B A RO e A A R 4TSN
T {75 AT (AU AT ST AR . T DL i A
s, N ARG Rl A Y, mE s e
NG BRI T 1 LA AH R TR R G0 2
ANEAE AT I AR, BT IHARAE S BN AR
TISEA AR, 4 RN ik v Bk HR I — AN Kik
Uiy (P B IR , W)5E 4 n] DAHERE HoA AR (5 5, ik
AT RA KR, 2455 I E REZEAN
YA,

ARICHEFT T — PR VE R 40 5¢ T JoAH 2 | AT
B RRFR RGO, AR
GeAE AR A0 06 TR — RN FR I R G AR TR
MRS, AR BRI B AR T R RS
BT RS . N T8 AR (8] P9 OC T AN [R) s (P RR
R4, HACBEARRA A RS FIAME.. iR
MRS T M N LT R (0,0,,,0,}, 4
o, %0, #-#0, B, LU Z2ANAN [F] 1) BT TR R
G NI RGHE . ASCHEE T RG] 2 4l
a5, BRI I AT RV R G D T RV E R
4t o FIFNZIRFERGEHE, 9T T —FidE & T A=k
KIBEAS RGN IR E T 5 R R RN
T ik, AEREANME 5 80 N — AN B TR R
gt, e NTFRUEE R, e i F sR
WRGRID MR SEERE T AR R REANRE R
GEIAMIR], Vo 7850 Boehi— A 8O LA Kok i
FEIREONT B IR R ERF AR, Y T LAt ik AR
&, WARMESASIE BN, BRAEAKERAMEE

R IE TR ZR G0 45 KA 1) 22 A AR
2 IBipIEE

Zpen N R %
x=A4x+ f(x) (1
y=4,y+ f,(y) (2)
i, x=[x.x,.x1 y=[.y. ] ARG
IRELE, A A NREHE, f(o). f(x)H
RGARLMARAS ) == R 2L

EX 1 XTRERG() REQ), MR
FRN—r o =[0,,0,,,0,], WEy=20-x, I
PR REQ)K THA MM Ao MK,

B 1 4 Lorenz Rl I7ELE & HIUAIRZS (0.5,
0.5, 1), =T 1(0,0,0)F1(10,~3.2) Ik B2 GE AL 5 |
T ATLUAE W, Lorenz 7E X ARG J5, WL S 1
RGN E AR, 23 1508
X A) 40 40 S5 S R 8 S IR FR S 4

0
=50 -20 u
P41 Lorenz 45T £5(0,0,0)H1:5(10,~3.2)%F BRI 5] F

EX 2 XFIRMRGN(1), WERAELEAZS A N
— i, KT TN R AT ZRVE R F(2), WIFR
BILRAF()NIR ARG, RILARFGQ)MIEIERFQ)
(IR T R G
2.1 RERAZKSWHMRFRERES

ST ARG (DIE NI RS, HET MmN
— RO RRI RGN E AN R G, WA N

y=4y+f,(y)+u(x,y) 3)

MBKZh RS () MY, RGE(3) I Rl DR 2 R G0 nT LA
V3]

e=yp+x

=A,y+ fL(p)+ulx,y)+ 4x+ fi(x)

=A,(y+x)-A,x+ f,(¥)+ Ax+ f(x)+u(x,y)

=Ad,e+(A4 —A)x+ f,(»)+ fi(x)+u(x,y) (4

2017151-2



%73

PSR RIFIRIE RS S O, AR RS LAl - 117 -

H, u(x, y) ARG
EX 3 (AR u(x, y) , R RY4)i L
t1i>n010||j7+5c =0 5)
WIFR R RS () SXFR T RGQE R R, || A3
R L A6
EIE 1 TSI RG(DAMN RLEQ3), f71E
A & u(x,p)=—(4, + Ae— (4, - 4,)x~ f,(y) -
fi(x), AJseE, HA>O, HSREhRZRIN R
BAAEBHIGSAE T, SEIUR RGE ()M T fO
WERR IR IAID R Z RGL(4)RTE X3 4, 4
il % A u(x,y)=~(4, +Ae— (A, - A,)x~ f,(p) -
L), A R Ge4)y T LS
é=y+x=-Ae
BB EAE T B

e =y +x =—Ae

éz :.i’z +X‘2 :_Aez

6 =, +% =—Ae

. . 1
Fsit Lyapunoy BELY = (e +.3 +--+€2) > 0., T

dr e de, te de, te de,
R R Tode
=—(Ae] +Ae} +---+Ae’)

HTANSEH, HA=0, ALl
V=—(Ae12+Ae§+--~+Aej)<0

i Lyapunov fUE M #n[ 43, RIFDIRZEZR
guiittase, BIAEETES
u(x,y)=—(4, +Ae - (A4 —A)x - f,(») - /i(x)
Hop, AHSEEL HA>O0, MHRIERZ0) SN
REG)FHIFL, 13k,
22 RETRERGH
EX 4 WHZAAAE RS {0,,0,,,0,} » A
W ko, Eer o, I, R RS 7E A % )
W, ATRAX R Z AR SRS R 9,00 Vor s s
» MO RGFFRIRIE T HERSE, dE—Pn]
Vo1 =AY+ [,(¥,) = 420, —x) - (20, - x)
5 (6)
Fou = A+ :(3,) = A 20, ~X)~ £,20, )

LU ARG () IR R ST, HOA R T HE R S

(Fym Y. Z 8 0] LA TR — ik
Vo1 = A0 Vo + [,(Vo) +u(x,p,,)
: @)
Vou = A Vou + L(¥,,) +u(x,y,,)
Hd, u(x,y,,) HRIFDGIRTE R G R FD %
RGBS RGBT LR IR N
€, =X+y, =Ax+(X)+4,y,,+ L)+
u(x,y,,), n=123-- ®)

EX S5 XMNTRG), w7 F, WRAE—
AR RS u(x, p,,)» HETEVIMIRE T,
¥ty
lim|%+y,,[|=0, n=12,3- 9)

JRAL, || ARERE LA EEL, WIBRIR R ZE(1) 55
BIETRERL Y1y Vors 7 Vo BEIURIAID

EIB 2 6T IREN AR SR FR 7 BE Y R
G(7), AFEEEHLE ulx,y,)=—(4,+A,)e,, -
(A +A4,)x=f,(p,)=fi(x)» A, AHEH, H
A, >0, n=123-, MEUKEN RGN R GAEATE
BAYIGSAE R, SR R G (DRI T 2 o SRR
TRGREXFL

WERR 0T RIAS R ZE RGHE9), MR

2 t+etel )>0,

on2 onn

Lyapunov PR#: V,, :%(einl te
A, >0, n=1,23-, W
V., =e

on onl eo'nl

+---+e_ e

on2 onn" onn

+e,.e

2o+ A el )

on2 onn" onn

2
= _(Aanle + Ao’nZe

onl

M A, AE, HA,, >0, ik

V(m =_(A(m132 +A(mze2 +o+A el )<0

i Lyapunov fUEMEEH £, I IRZEZR
SRR TR E, WRMRZQ) SN RSE(T)5E
M A

EEE 3 YUV R G S A A ) A RERR IR R
THRGIE B FN, A MRk,

frdl(1): XHF RFEL 5 R RGN K [FL

(2): (TR 2 MR RG], ¥k F]IE
[FAARAS

WERR A BRI RGN(1), HARE ) A7 R
t: {o,,0,,,0,}, Ho #z0,#2#0,, HXNMH
MR T RERGE N v, sV, THRSGY

2017151-3



«118 w

¥ iR o538 &

JRAR G (DN R FPPIRES .

KFaBi(): A28, RARAE TR
HENRFARZER, AT RAEN S IR K5l
NI FIHPIRES o

KTEQ2): WRARG N x, ATk 2 DT RS
Vo s Voro HH, m#n.

1T 0 FR - R G il R 4 2 () 3438 3] I [R] 20
W&, fAEERIZS u(x,y,,) s u(x,y,,), flit — o I,
=)

lim|y,, + %] =0
lim|,, + %] =0

lim"j)an - yam "

t—w©

=lim|y,, + x|+lim|-x - y,,[=0

P, AERL 2 DXFR T RG], Bk F]IE
AR AT R)FFIE.
2.3 RESZRERFHGE

AKHE IR AL BLAE 5 1 Wl 8 1 A bR &b, T4
R Ayt IRy AERO

di, -Ri,+oLji +u,

dr L,

di: —Ri, +oLi, +u, — oy, (10)
de L,

do _nyi, +n,(L, —L)i,i, =T, — o

dt J

Forbs ay i Muy w2000 TR E TR
) 5 (R FLANAZ il ) s @ Je e AR v, A%
TG, R JEE TR o, mHONEL TR
TR poERVERLE RS T, 2 03, L, M
L, 73 5302 PR A Sl LR
w LHE— DRt
x, =5.46(x, —x,)
X, ==X, X, — X, + ¥X, 1D

X3 =—X; — XX,

b, v AEE, x v x, x, ARGEHIZE.
y =169, RGATRMERE. A2 1 %1, 7E
HAH 25 W) 9 2 B A 4= (0,0,0) « B =(5,-3,-5) -
C=(-2,4,10), A_ =1, Wz 1 F=(7)5H0,
FOXFR ARG S (A0 R 48 0] AR R N

V=546, =y ) +u,(xy,)
Vi =VaVs =Y +169p, +u,(x,p,)
Vs ="V~ V¥ Tis(xy,)
Vg =546(p 1, = p.4) +87.36 +uy (X, y;)
Vi, =(10=p, )(-10—y,.)— y,, +16.9y,, +
163 +u,,(x,y,) (12)
V3 = (10— p53) = (10— (6= y) + 5 (X, p)
Vor =5.46(Yc, = Yey) —131.04+ug (X, y.)
Ver =(4=ya)20=ye3) = Yo, +16.9yc, —
324 ue(x,pc)

j’c} =(20_yc3)+(4+y01)(8_yc2)+u33(xay3)

e X 5 FEH 2 &0, EHC R B 2%
u(x,y, ), RERERFLMWN KRG SR RGF L.

u,(x,y,)=-546(x,+y,)

u,(x,y,)=xx-169x-y,y,-169y,

Uy (X,p,)==XX+ Y1V 0

Uy (x,y,)=-546(x, + yz,)—91.2

Uy, (x,y,)=xx,-169x, +
(lo_yBl)(10+yB})_16'9(10_yBl) (13)

Uy, (x,y,)=—x,%, +(10+ y, N6+ y,;)+10

u-(x,y.)=-546(x, + y.,)+76.44

Uu-,(x,y.)=xx,-169x, +
(=4=9c)20+yc;) +16.9(4+ )

U (x,y.)=—xx, —(4+ y,,)20-y.,)—20

I IEH 4 HATARAERT A RBEAT U F . R
RSN

[x1(0),x2(0),x3(0)]'=[5,3,2]"
[%.41(0),x42(0),x,43(0)]'=[12,-12,-3]"
[x51(0),x52(0),%52(0)]"=[~6,6,7]"
[xc1(0),x2(0),x¢3(0)]'=[9,~9,~6]"

NE 2 WTULE HY, M E R RN, WA
T AR A AR, RS () 1R
T, 5 s W, BT REWSEARZETIR FL,
FHHTFREZ AR IRA, H—SRiET
SEH 3,
3 MRRETEREHAZIHKERE
3.1 BEBIRFER

ST AT BB, 2155 R
AR S R G8, A ORI R R0 IRl 2R G0 BRI K G

2017151-4



557 3] PSR RIFIRIE RS S O, AR RS LAl

* 119 -

(@) R AR 31 F

10
5 ,(l) %, (0= (1)
E (0= (D)-x (1)
OoF
%-5
_10 By (0=x,,(0-x ()
15 5 1'(} s 20
ils
() MFREE RGN FH IR 22
5
\<Egz(t)=xm(t)—xz(t)
0.
=< i E ,(0)=x,,()=x,(1)
g

10ff O E 0= ,0-x,0)

-1s 5 1;(/) s 20
S
() XIFRFE RGN A B iR
6

-10 5 10 15 20

0 3 1'9 15
t/s
(d) XSFRIE 2R GEX A I belap T
15

x,.(0

x(1)

x(0)

X.(0)

5 10 15 20
tls

() XIFRIE R GEXAH I 1Y

4
2F B, (0=x,,(0)=x,(0)
0

E (=X ,(0)-x,(1)

E (O=x(0)-x,(0)

-8 "S

10 5 20

tls
() X FRBE RGN A IR
K2 WRRTE R SR S

[0 LR R G (11), il T —ME TR RS
PR I e il ik, HIEARIREE WK 3 Fros.
K 3 S A SR HH ) )0 TR R G A8 e 4
WEMRSZ, Hf, m@) s m@ -« m@)N
ZA5 RN, WIRMERZED) A B N AAE R4E
{0,,0,,,0,}, o #0,##0,, WRHA)KT
RN RGBT URIR N ¥y s ¥, 0 W
e [ 20 B P A g, (6, p,) s U, (%, y,,)
u,, (x,y,,) MIRTHRGEE b, by 3, RIFD

TIRARZ1]).
HHME S m, () &1t
B AR 5 m) (1)
1E R,
my (t) = f(¢)+ km, (1)

yanl +ym12’ yo’nl >yo‘n3
f(t) = ym13 ’ yo’nl = yo‘n3
yo‘nl _yo'nZ’ yo‘nl <yo'n3

2017151-5

PRAL f () B B,

(14)

(15)



©120 ¢ ST =S 38 4
VaOtu,(x, 5,) X(1) X +x, X >X
, * p(t): X3, X =X (17)
m)—w  f1) () —— —» (1)
X=X, X <X,
Y Otu(x.y,,) . - . .
Horp, kA S 5 L 24, k EREA G
N 1
mO— [ ) | D) NIRRT 51 1
I ,
| 32 (FE#MR
Y ARSI 2 B A S KA AT 50
( o o o BB N IE SRR ST T m, (1) = cost , B
m (t)—] [3 1, ({) ————» — /1L N " o
! HIRE A G S my(0)
K ik Helie

B3 IR R G B 2 i A

FER N, T A IR R S BRI W S T
&, P

ST RGN, TEHARA ] LR 4 = (0,0,0)
B=(5,-3,-5). It ARG ZHy =169, RLENIIH
=9

[x1(0).x2(0).x3(0)] '=[5.3.2]"

m, (1) =—p(t) = km, (¢) (16) [x41(0).x.42(0).x43(0)] '=[12,-12,-3]"
40
30 )11;([)
e e /Al a |
s 20
10
0
m, (1)
-10 20 40 60 80 100 10 20 30 20
t/s /s
(@) m (D)5 (O EE Y (b) (1) mi(O) %
8
=6
23
£ S ORI
2 m' (DAY R I T g 2
g 2 <10
g
T 0 5
m() ) ) m.(f)
- 20 20 60 80 0 10 20 30 70
t/s t/s
(c) m (05 m(OffFEWTE (d) my(0)5 m(OfFE W
10
5\<5]([)—m;(t)—ml(f)
0
1
-3 E(=m(t)-m.(1)
-10
-15

5 10 15
t/s

20 25 30

(e) W IR ZEWIE
Pl 4 0 IRIT R SR P A S

2017151-6



%73

PSR RIFIRIE RS S O, AR RS LAl <121

[x51(0),x52(0),x52(0)] '=[6,6,7]"
{725 BN 5 i

5

4
< 3 my(f)
=
J’}I 2 m,(t)
g1

é t/s ].O 13
(@) m(0)5 m(OH5ETE

,()

my(t)5m

0 20 40 60 80 100
S
(b) m, ()55 m(O)It ST
Bl5 (g

ME S@FE So)yrT LA, A HES
m(¢)~ m)(t) Gk R FDPP IR R GBI G, wA
i T ARG S EE, Sl EiEes, Eaahom
SRR G AL IR, A S 5 - B 4(e)
F i, B 5 R ERIERGAE 10 s PPGE R [F]
o A MG SR EEAS R G Ak, JF HA
REMWE, WM TZEa 8. TR
SRR RA D AAAAEN T 22, AT s iR % R
gt, 434 10s Ja, FIHTRenEE RRE, CARIERE
(s B et . T2 M5 Sk4m, LR EMH
2[R N AR SO N 7 R G R se . BRIR
by BTRAYT R BT FE E A [ AR
33 EEHGEERK

DL F 3R S8 AR G2, A e Bt i i {7
WEPEER — B85 o R B 5 24, TR N
HTHE G, KBS A HER, LR
iR 5 PR

M Syl %, MBCh SR T BB AE S
RILRE e R, TR A TR IE S
M Sy T 5, Bk R 5 — B () S E R E R
NHTHE G S, HARIRIAEHGEER. BTR
T R G ST AN F] ) SO R BT 3R A5 TR R 4
JURZS R ML, (B3NS S A, 2 Mk

EAE S A R AIAN R &5 4, B BRI S
T MEENSEL WAREN ] HAEE .

4 ZHERIE

A SCE SEHIETE T IR AR GE A8 AH 223 18] Y R0 B
WS (AR, IR 1l S BRI R S K 7
V2, IR R AR S8 LAANR] R s AR AR 22 )X
WA, P RO FR T RS ASCHFIE T 5K
TR T RG-S ARG L, ORGP F AL
RYUNSEA L, AT T HR N IR, SR 4s
RSCFF T AT 18 BT AT TR,
et 7A@ & TR, 245 5 IAEME R4
RFAIE IR PR AR T3 58, X7 AT SO IE,
DI RARY], wINEE TR 2455 (101

HRG
S

[1] HUA C, YANG B, OUYANG G, et al. A new chaotic secure commu-
nication scheme[J]. Physics Letters A: General, Atomic and Solid State
Physics, 2005, 342(4): 305-308.

[2] AN XL, YUIJN,LIY Z, et al. Design of a new multistage chaos
synchronized system for secure communications and study on noise
perturbation[J]. Mathematical and Computer Modelling, 2011, 54(1-2):
7-18.

[3] HUANGY C, LIAO T L, YAN ] J. Adaptive variable structure control
for chaos suppression of unified chaotic systems[J]. Applied Mathe-
matics and Computation, 2009, 209(2): 391-398.

[4] YANG X, YANG Z, NIE X, Exponential synchronization of disconti-
nuous chaotic systems via delayed impulsive control and its applica-
tion to secure communication[J]. Communications in Nonlinear
Science and Numerical Simulation, 2014, 19(5): 1529-1543.

[5] J1Y, WEN C, LI Z G, Chaotic communication systems in the presence
of parametric uncertainty and mismatch[J]. International Journal of
Communication Systems, 2008, 21(11): 1137-1154.

[6] JOVIC B, UNSWORTH C P, SANDHU G S, et al. A robust sequence
synchronization unit for multi-user DS-CDMA chaos-based commu-
nication systems[J].Signal Processing, 2007, 87(7): 1692-1708.

[7] CHENG C C, LIN Y S, WU S W, Design of adaptive sliding mode
tracking controllers for chaotic synchronization and application to se-
cure communications[J]. Journal of the Franklin Institute, 2012, 349(8):
2626-2649.

[8] HASSAN M F. Observer design for constrained nonlinear systems
with application to secure communication[J].Journal of the Franklin
Institute, 2014, 351(2): 1001-1026.

[91 PECORA L M, CARROLL T L. The synchronization in chaotic sys-
tems [J]. Physical Review Letters, 1990, 64(4): 821-830.

[10] BOCCALETTI S, KURTHSC J, OSIPOV D L, et al. The synchroniza-
tion of chaotic systems[R]. Physics, Reports. 2002, 366: 1-101.

[11] SARAH H, ABDESSELEM B. A generalized function projective
synchronization scheme for uncertain chaotic systems subject to input

nonlinearities[J]. International Journal of General Systems, 2016, 45(6):

2017151-7



<122+ WO 938 %%
689-710. B BTG R[], B RGO L, 2011,39(11):33-43.

[12] GAO X J, CHENG M F, HU H P. Adaptive impulsive synchronization WANG L, LI Y H, ZHU X H, et al. Chaos synchronization of perma-
of uncertain delayed chaotic system with full unknown parameters via nent magnet synchronous motor with disturbance using fuzzy adaptive
discrete-time drive signals[J]. Complexity, 2016, 21 (5):43-51. logic [J]. Power System Protection and Control, 2011, 39(11): 33-43.

[13] ADEL O, AL-SAWALHA M M. Synchronization between different di-
mensional chaotic systems using two scaling matrices[J]. Optik - Interna- TEEEN:

[14]

[15]

[16]

[17]

(18]

(19]

[20]

(21]

tional Journal for Light and Electron Optics, 2016, 127 (2): 959-963.
RICHTER H. Controlling chaotic system with multiple strange attrac-
tors[J]. Phys Lett A, 2002, 300: 182-188.

NGO H Q, LARSSON E G, MARZETTA T L. Energy and spectral
efficiency of very large multiuser MIMO systems[J]. IEEE Trans
Commun, 2012, 61(4): 1436-1449.

WL, Rt Wk, &, WL ) e pan s
FIEARTITI]. P E LR 2R, 2017,37(4):1137-1141.

CAO W B, YIN C Q, XIE Z Y, et al, Research on broadband MIMO
power line communications model[J]. Proceedings of the CSEE,
2017,37(4):1137-1141.

w e, 8, v, & A SN L IS MR ]
TR A], 2014, 54(10):1367-1372.

GAO H, WANG J, GAO Y T, et al. Reconnaissance analysis of MIMO
radars with widely separated antennas[J]. J Tsinghua Univ(Sci&
Technol), 2014, 54(10): 1367-1372.

JON R, LINDSAY. Stuxnet and the limits of cyber warfare[J]. Security
Studies, 2013, 22 (3): 365-404.

EifgoR, EERE, HKH], 55 KHMIBIMIMO 1475 M 48 R40H 1T
B JIA TR )], G AE AR, 2014,35(1):24-33.

WANG H R, WANG Y H, HUANG Y M, et al. Pilot contamination
reduction in very large MIMO cellular network[J]. Journal on Com-
munications, 2014,35(1):24-33.

LORENZ. Deterministic non-periodic flows[J]. J Atmos Sci, 1963, 20:
130-141.

£, R, e, S AETEE) K RS LIRS Bl A

2017151-8

FNCTRR (1981-), B, BIBVT@E A,
Wy RIEH TR A, FTFR N
e a. T BEEHRS. FELER
Lo,

BEAR (1967-), B, WHEEMHA,
WS ORI TR 2, LA, 3
W g N TR Re . AR RG %

XIFF (1980-), 4, Hipirgtb A,
i, A RVERE TR YR, FEHRTT
A Rl S TR,



	13-160575-SGM

