£ OO0 http://www.cqvip.com|

19954 2 A (@ WK EERERBER) Feb. 1995
®ash W1M Journal of Northwest University (Natural Science Edition Val. 25 Na.l

(g PESIREEN PLA B3k

weE gRE

(WK EREE.TI0059, W AEIEE 1 B M—fEH 58 3. 0.8%)

é W E AAFRECI &S T, MR E ML mFEPLAM), M X0 W T
Fokker Planck #H#F T AL, R F T AHOREIER P OAEKLI AR T R4
T AT THMERFA, TS ARG FRT, AT AR TAK . A FHFAR
LTy

X@E ERAN; _4}/&@”,&; st (71175

¥R 0414. 22

—ANBRARZZF A HAEINHRBMESE . E—ERARE T AUAESRE A,
T4 M O R AR E— E R T - RBRARE, TRR TR £ MWK
BOENL, XRFHFORKFIENRAR HENARIAKLAHFRRETHELELHPI—T R
IR H 5, E R F 1981 4F Benzi R 25 A RS HEIR SR B9 K R RA 1 W) K 848 7 04 B A 4E A i L R B9 T
TSR THEE—RE X ERXEBRFE T,

MR AR R —HRBAFREAR  ENHERTRAR, B AT B9 RT 0 E i B35 Pl
. EARAUT . FARAEEATRAERN T — RS RGSMBIR TR, .00 2 87 3E-#E
FRFE(TSRE) N ILIRAR HP- -8 358 Gt 6, 73847 THERME, U 3 WA FH-
Wk PAPTMTTHR REXFHUMNS RIE Y SNRE A2 30 4 R A ML E:-Floquet Hif
(PTFTOYMELERARAT TEN2ENTR . ERTESHPENEF .M SRAMSNRE#TTE
B, fEARIH,RTRY T — RSB RERE M R CUTR#Y (PEAM) 68 PLAM R T Z SR
AP ENESEE.

1 WERE Pz,
1.1 Pl{xr.)B—ER

Ziimfa SR AME IR A HLE £ 5 . K Fokker-Planck 5125,

(_%P(r 0 = LP(x.t) — in(e,:)P(r,n M
L=32G2v ) +D£;
Kt f(E., r)ﬂ]ﬂﬁﬂlﬁﬁﬁ%‘ EREE.D AMFEAERE . VO ESMYS . WNBRES
V(.r)=—%ar’+%&:r‘ (2)

« URESH M 1094 -01 -14


http://www.cqvip.com

£ OO0 http://www.cqvip.com|

—~ 12 — HEXEEREBHER %258

BARKE AV=V(0)—V(c),V(0) . V(c) B E V (=) i X 8 A LR 5691 .
L % Fokker Planck N F.H&{EFE%,
Lin>=-A |n> n==0,1,2+ 1)

HUTHE:
1,11 &fedk
DA=0, 4= 2 = 2(IV"(0) V")) }exp(—AV/D) 7, % Kramer Time.
2)% DKAV B, LKA i=2,3
LL2 XEkx
1} o> =N exp(V(z)/D).<0|=1,
2 [n>=NieFp(zr),<n|=N"ie"T8q(2),
 <min>=8e  m.n=0,1,2 N H—{L R,
1,1.3 4EHA
D<tel(n>  <mig [a>H 8 s >HFHREET mon FEAKSE R,
<0 x| 1>,
3)<1|%|0>=R,.=R,+R,.R,= 27D/ V*(0) [Ry, Re=—ci/D.
o .BSTUREXENAFIARNES.P(r. ) REHER, Y c < B, HKE4LLE, &
P(z.)=Py(z,6)E°+P,(z.0) €T,
4§ Polast)  Pi (2, ) Bl L IRER [n>H B RF, B

P(.r,r)=z;(C£°’(t)+GC1(t)) |n)=Z;C.(t)|ﬂ?. @)
HAWBRARWGT BRI —AEMESHTE

a
- = — C_ - - p) C.
{c @)= —ACult) 2<m|af(6 £) |n>C.e) -
C()=CO(+CP()

EXG)EAMZERESI PLAM B THRERER, AT REBGEE, TEH LR, FHEISE

L1191 2)/33A—A&rESa

CP () =e M 0CP te)~e 4| dsf()CEP ()R, 6
Rt pre=1— 8, <0 B} € (1) =0, R,=<j| a—"r 1> i, j=1,2, RIS,
Pz, )=C&Q) | 0>+ C® W | >+ ([CT W | 0>+C @) 1], (7
#ﬂﬂmﬁﬁ%# i t=t, B . P(x.+8y) =8(z-2,). ﬂiﬂ.’.ﬁlﬁ
C.(t.)=<ﬂgnl . (8)

FREH C.(t)=1, C® ) =1, C¥ () =0,

M), (DEAZRTE,F FOMAKIEAED . N R\ Pz . TRUA L RBEXDEE,
H Bt R H LRE.
1.2 BEASRFTHOREEERES

i 1, BHEN BHMES F(€ ;)= Ecos(B+6)N

CP ) =a'" (£)e V" 817 (2) i j=0,1, (9)
AF o ()=1, B® ()=0,
(B 0y
RPN L2l C YD WP I S VLY U 5 . C LY, W NI
@@+ @+

af’ (1) =C{¥ (t,)» ¥ @ =o,



http://www.cqvip.com

£ OO0 http://www.cqvip.com|

®im 34059 . IPLIL IR EL MBS PLA o7 i — 13 —
e (D) =C () +7{" (&), )= Ru rcos ({e+0—a),
P 4-a1):
» .=___£1°__ 48— =£
Biv(e) (ﬂ‘—b—A{):cm( t+8—a) tga=3".
B3 .
Plr,)={Q4+ €8 WI0>4+€ @) 1>} +e " @ {{C () + €7D 1>+ €ail () |0)}
=P (xY 4+ Pulz,t), (10)

AP Pulz, )=+ €ZEI0>+€ ZP @) 1>,
Pz ) =e H" 9 {(C,(t:)+ €Y 1>+ Eaf? (23 0>},
RREMNANRBRT EE P2 OMBETAHINRITH FOT —EEA.
- 1.2.1 Polz.OH : S AKIRE . AWE SHSHMRHFE.
i 1.2.2 Pu(x.O t WEMRE . REZPHESE TRELSHMASR B4 T LA MRESIA.
. 1.2.3 RMFEEEAERD NG REVLA,H P, BA R, ‘
1. 2.4 Polx,d)RA[4H P, (242) Py (ot )B4
P, (z,)=€BM () 0>
{P. (z,)=]|0>+ €/ {1>,
BR P, (. 5MBRGFE R MBEA <@ >1-=0,METK.
Pi () 5B FHIR, HBMEH <2()>, =€ 57 0)<0|x[1>. |
XL BHEAE long limit time T, EEMASPERE, THRUATROSTELX.

2 HEMLILR

PRI B I IR A ZE1E B4 A R B A FITh Rl S (w), f IR B P (2, ) ATRLBF,

(11)

€t Ricos({ir) : € R},
A= zc At +cexp(—ﬂ.r)[1——§—m—.]- 12)
_mE Rl _ 2ctA, _ §__' Rl
Sta) = TEL 7080 — D) + 8a + DI+ Ai_i_m,[l > __—A§+ﬂ’1° a3
A GAIFE 1.1. 3 8 3DFEED 2aD/V7(0) [ Le 7B Ruy=—c %.{t)\(m)‘?ﬁ]’ﬁﬂ*ﬂ
KEWARERMT
A, =<2, (14)
w=_1 B SRR
[ o E A]
R == 1D (153
| % D=2aV 1K RHHHE. SERGRLE ERERS TR & BRI,
F D FTRHI B 4 00T BES S, Mg S, 4.
ne? oAl
S, = Farar g’ @M (16)
2c*4, =N AL
S"=A§+w’[ _TD=(A;+0=)]° an
XH = a/b,a b HERSYE. B c FIRELSR. WA QDAL
2.1 S,.S. SWBARKNHXER
L w=0ft.a,D. € —EMRHET.S.MS.45%E
Co = —‘Zj '\j% ag)


http://www.cqvip.com

£ OO0 http://www.cqvip.com|

— 14 — ELAESREBHENR Hose
m
o= +BD*+ M — M
3D € — 2D%; 1 A) (19)
M=325 —2a
a €
S EE— .

2.2 S,S5.5REEAREANXER

Y o=00,c, Cc—EMFRHFT.S. M S. FRIEHRE

_ AV = D(X + &) (20)

1| D= (€ 4+ €'+ 2 €AV /AV (i) 21>
B, FE— R OCE .
23 5.5, 5HAESERCHXE

o=00.,D —BHFHET .- ARXA),ADIAT S,ce’,S. HEHMTTRS, BRELRE
O, R — D HN, S, EC AL PHEE LR, R T HECIEIRN FRE.

BlETRRY, U mES 5RERRABSIMERNBREMEX,2 1, 2.2, 2.39FR
FET.SLS.HBKREEKERS . RE. MEA R EEBRNHESR, XTRIESEREBRMAAIRHE.
ETFHPVE, EREH WK, BB 20 Irk, U BF R H S Bk T AR ILR
R HIEE.

£ ¥ X W
Benzi R,Sutera A,Vulplana A, The mechanism of stochastic resonance. J. Phys, A,1991,14,;453~460
McNamera B, Wiesenfeld K. Theory of stochastic resonance, Phys. Rev. A, 1989, 39,4854 ~ 4889
Fox R. Stochastic resonance in a double well. Phys. Rev. A ,1989,39,4148~4153
Hu G,Nicolis G ,Nicolis C. Periodically forced Fokker Planck equation. Phys. Rev. A.1990,42,2030~ 2041
Zhon T,Moss F,Jung P. Escape time distributions of a periodically modulated histable system with noise. Phys.
Rev. A,1990,42.3161~ 3169
Fauve S,Heslot F.Stochastic resonance in a bistable system, Phys. Lett. A,1983,97;5~10

n & W M e

~

McNamara B.Wiesenfeld K, Roy R. Observation of stochastic resonance in a ring laser. Phys. Rev. Lett. , 1988, 60,
2626~~2629

Zhou T,Moas F. Analog simulation of stochastic resonance. Phys. Rev. A,1990,41,:4255~ 4254

Hu G.Ditzinger T,Ning C Z,Haken H. Stochastic resonance without external priodic force. Phys. Rev. Lett. » 1993,
70.807~810

10 Hu G,Gong Id C,Qing G R,et al. Comparison of analog simulation and adiabatic theory on stochastic resonance.
Phys. Rev. A,1991,44,6415~6420

The PLA Method for Stochastic Resonance
Zhang Jiyue Zeng Guihua

(Department of Physics,Northwest University,71006%,Xi"an)
Abstract A new method for stochastic resonance is presented. Using it the general expression of the
probability density is obtained under the condition of &1. The theoretical conclusion of SR is in good
agreement with the experimental result. And the interactions of signal.noise and double system are
disscused for the first time.
Key words  stochastic rescnance; linear approximation method of probability; signal to noise

ratio; power spectum
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