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1. Lincong Chen and Jiangiao Sun (2016), Communications of Nonlinear Science and
Numerical Simulation, 41, 1-10: In the last decade, Er proposed the method of exponential
polynomial closure (EPC) to solve the reduced FPK equation [3, 4, 5]. In this method, the
steady state PDF 1s approximated as an exponential function of a polynomial in state
variables with undetermined coefficients. The assumed solution satisfies the reduced FPK
equation 1n the weak sense. The undetermined coefficients of the polynomial are
determined by solving simultaneous quadratic algebraic equations derived from the method
of weighted residue. Recently, the EPC method has been extended to the nonlinear systems
excited by a Poisson white noise or by a combined Gaussian and Poisson white noises.
They have studied the system with multiple peaks in the PDF, and a nonlinear impact
oscillator. In conjunction with the method of subspace, the EPC method has been used to
predict the steady-state PDF of multi-degree-of-freedom nonlinear systems [7]. Paola and
Sofi generalized Er's EPC method with the help of a proper choice of the weighting
functions, and suggested a simple and effective iterative procedure to improve the accuracy
of the approximate solution.

2. Wen-An Jiang, Peng Sun and Zhao-Wang Xia (2018), International Journal of
Dynamics and Control, Online March 21, 2018, 1-12: (1) Recently, Er [1] first proposed
the SSS method as a scheme to reduce the high-dimensional FPK equation and
demonstrated that it is an effective method for Gaussian white noise and Poisson white
nosie [2]. From the above analysis, the PDF solution of coupled electromechanical
nonlinear systems under stochastic excitation 1s less investigated. To address the lack of
research in the aspect, the present work applies the SSS method to compute and study the
statistical characteristics of vibratory energy harvesters. (2) Er [1] first pioneered the SSS
method as a scheme to reduce the high-dimensional FPK equation. The SSS method has
been applied to the solution of the high-dimensional FPK equation of the nonlinear system
under Gaussian white noise and Poisson pulse excitations [2].

3. Jir1 Naprstek and Radomil Kral (2014), Advances in Engineering Software, 72,
28-38: Stationary PDF solution on the basis of the exponential function of polynomial in
state variables has been proposed in [3] having no limitation by multiplicative excitations
and the level of system non-linearity. Extension of this method to high degree of freedom
stochastic systems can be found in [1]. In this article, the large-scale system 1s reduced to
low-dimensional state spaces using statespace split method which 1s then solved with

exponential polynomial method.



4. Jianbing Chen and Peihui Lin (2014), Theoretical and Applied Mechanics Letters,
4, 013002: The Fokker-Planck-Kolmogorov (FPK) equation plays an essential role in
many disciplines of science and engineering when white noise 1s involved in a dynamical
system. The solution of a FPK equation provides the transition or instantaneous joint
probability density function of a state vector. Unfortunately, the analytical solution to FPK
equations 1s only available for linear systems and some special nonlinear systems with
natural boundary conditions. Moreover, the dimension of FPK equation 1s identical to the
dimension of the related Ito's stochastic differential equation, which is usually very large in
practice. Despite great endeavors, the solution of FPK equation for generic
high-dimensional nonlinear stochastic systems, no matter by analytical approaches or by
numerical methods, 1s still a great challenge. An alternative 1s to reduce the dimension of
the FPK equation so that the problem will become much easier to solve. For instance, the
state-space-split method was proposed by Er [1].

5. Serkan Gunel and F. Acar Savaci (2006), International Journal of Engineering
Science, 44, 1432{1447: This approach has been extended to Multi-Gaussian case in which
the solution 1s assumed to be the sum of Gaussian pdfs [Er 1998]. Another variant of this
method called Exponential Closure 1s to use the exponential functions of polynomials of
the state variables, instead of Gaussian assumption [4, 5]. In these methods, solution of the
FPK equation in the weak sense is reduced to a solution of nonlinear algebraic equations.

6. M. D1 Paola and A. Sofi (2002), Probabilistic Engineering Mechanics, 17, 369-384:
Following Er [4, 5], the approximate solution of this equation 1s then expanded into a
polynomial series, whose unknown coeffcients are found by imposing the projection of the
residual error into a suitably selected basis to be zero. It has to be emphasized that, in spite
of the nonlinearity of the FPK equation in terms of log-PDF, the previously described

approach enables to achieve some 1mportant goals.



REEELTEHFR

gﬁ‘ N N
W
FBI | gk | @il " SCL| fb | B4
Wt B | fE fis | 51| HAL
2 2 W
PRI 4 (xx | F | (F BB 2R
=
&l . Ol fE# i N
W XX 4 H I N wo| k| BE
&
w0 [ B || W | s | ES
)
LA
[
Methodology for the solutions of 2011 4 | 2011 G Gu
uo -
some reduced Fokker-Planck 5233)& | 401 o-
1 o Kang WEE (19 |27 | &
equations in high imensions/Annalen | 247-258 | 7 10 £ Kan
r
der Physik/Guo-Kang Er 7 H g Er
State-space-split method for some
i 2012 4F | 2012 Gu
generalized y Guo - Tk
, 85(6)% | 4 06 o-
2 | Fokker-PlanckKolmogorov equations Kang B ki | 5 7 i
o ) ) ) : 067701 H 20 Kan |
in high dimensions /Physical Review Er W
. 7 H g Er
E/GuoKang Er, Vai Pan Iu
An improved closure method for 1998 4 | 1998 Guo - Gu
3 analysis of nonlinear stochastic 17(3)% | 408 Kang O lmmm |19 13 =
systems/Nonlinear 279-291 | A 01 Er Kan
Dynamics/Guo-Kang Er 7 H g Er
A consistent method for the solutions | 1999 4 | 1999 G Gu
uo -
to reduced FPK equations in 262 %% 01 o-
4 - : , Kang WEE (18 |31 | &
statistical mechanics/Physica 118-128 | A 01 £ Kan
r
A/Guo-Kang Er il H g Er
Exponential closure method for 2000 Gu
] ] 2000 4 Guo -
randomly excited nonlinear . 01 o-
5 ) 35(1)% Kang BREE |27 |46 | B
systems/International Journal of H o1 Kan
. ) 69- 78 71 Er
Non-Linear Mechanics/Guo-Kang Er H gEr
. . 2000 Gu
Stochastic response of base-excited 2000 4 4 05 Guo - il
o -
6 | Coulomb oscillator/Journal of Sound | 233(1)% H ol Kang < B Wk | 7 14 %
an
and Vibration/Guo-Kang Er 81-92 1L T Er c i
g Er




Probabilistic solutions of some

multi-degree-offreedom nonlinear 2014 4 | 2013 G Gu
uo -
stochastic dynamical systems excited | 1854)% | 4 12 o-
7 Y ] y. @ Kang SRERE | 4 5 =
by filtered Gaussian white 1217- H 27 E Kan
r
noise/Computer Physics 1222 71 H g Er
Communications/GuoKang Er
A method for multiparameter PDF 1998 4 | 1998 Gu
. . A i€ Guo - Jaix]
estimation of random 20 | 4F 03 o- | FBHEE
8 . Kang 17 |33 &
variables/Structural Safety 25-36 51 | H 01 c Kan
r
/Guo-Kang Er H g Er
& 116 196




EX- SNy AR

#4 S B |1 R | Rl
TIRSEAr | RITAE
SERGARAT | TR

XA H SR IS DTk

(1) R THELZ I EE - 25182 T
HEAPRAERS KRS - HRVER
IS~ R - SdEfE - SRS I8
o WHEERFEIAD-(1HT ~ AEEMEIR
[3-6] HI "SERAGIERABRILER" THY]

13 TILAE - (2) $@t TARESZER R AFH-ReE R
TR LS KRR - 2 5IREZE R 3
EIPRCAEHES: > BR DKL AT - TR
BFRE ~ TR -~ 8T - Bl - 5ok
WSS EIE T - IEEREMNFERZIHQ.D-2.7)
O~ REEMEIRS1,2,7] R "SER A S TERAE R
EEFE" R 4-15 BULAERIBRIGES

EIREFFH S x

4 B |2 RORERFR | #%
TR | BRITRF

SERCERAL | BRI TR

XA H SR IS P DTk

(1) %R THEEZ I &7E I TR — 5




JIZHIERE FPK 512 © 25 BAR UK AR A2 HE
S~ TORIHTTRIEE SIS - 1 IR AL B
(153 ~ FEERMIESL61FT “SER A S TERARIF LT
EFRT TRY -3 TULAE - (2) &g 7TIREZE R 77
FEEIFRTREA— R - 25 7T X FPK
HieFE IS > FHEENELIHQ.6)-2.7)
GIRERIEIRS2] - 25 BAREUR AR A HE R
FURHFERIEEEIE S « 1F UL "B AGTER AR

SUCEFRT BRI 4-15 DI TAERIBRAE -

EIREFFH S

x




SERRANETER R UM

FIE NS0 E A G e SR NIRRT T A KIS E X R, H19984F
PIL R BT FEPCH LRI KN AR . 28 E BEFI Sk Mt B 4% B RS2 74 EPC
VAR T 23t Coulomb AR 4% 14 14 [ 72 45 M BB ALIR 3 7] BRUAD A AP 32 RO AE S e RE ML IR
e, HERREBE6IF “SERAGERRBHRICER” PEIMIT/E. FRIEE
SEtH NS T EPCYEY R A TSR AR B B 3ELR 1% R S BENLIR BN ) 3 Xt o2 ) Y
HEFPKH IR, M “SERNEIERRBRICERE” PO TIE.

H 2006 % 10 A 2009 4 12 A, STEBEMGEWILEAR T B#ETKERR

RETIREIIE “F BPC YEm i — ek EBENLEI I R AR 7. BT i%
RRf B BNFIRR 9T, JEEPK EPC vkt — BHET B T REZIEM AN S SR a8
LB T RG AT RLEI)™ S FPK HAERIRAR AT, VN “ RN EERXRRERIC
BR” FRIEE 3 T,

H 2011 % 6 HZ 2014 £ 5 B, SEBEAGEHEWILREAR T BRI TRERAER
RETERIRFIITE“ B SSS-EPC y& 4 — % 5 B AR MEFENLEN H ARG IR 7,
RIS Z R R BB 7T, SRR 7RI AR SR £ B RS s,
TRGFTST N R4 S FPK 52/ SSS 2, EAREAE(2]. £FENS SSS =R B
THRERS T Z B BEIELMESN I KRG R 4E FPK T RERISRAR M. ¥ “5¢
RANEGERRBERICER” FHE 4, 1070 11 BULAE.

H 2013 %F 5 A& 2016 5 4 A, SEERMGHEWILFRAET Bl TR %EE R K
REESFBMRIATE “ KREERIELEFENLIRSI 94T AR R 7. iR m )
BBIFIRRFT, FLENRE SSS VEHET R T SRR 52 TLAT AR L M TE AR BE LR Bh BT Xt B F v 4
I~ FPK 572, JLfTIELRMREENIIRSIFTIT R B 4E S FPK 742, 2R H JUA
A MR BEN LRSI TS N B B4 X FPK 572, WM “SEAE1EXRIBMICAR”
R 6, 7, 8 M 12 I TAE. Bl G RBREY BRI T A R ZE5 e
SMEFENEN RS, FN “SERAAERAZBHILER” RS 13 LR,

H 2017 % 8 HZ&S, FREEMPEWILEAME T BB TR 2R K EEE T
PRI E “ JUATAELR HEMT SR 5 MY BEH LIRS N MR R AEWT R 7. BRI IESLESUHF
¥ SSS-EPC E#E— B & T8 vk TAE SEBR o H B 1 58 25 3R 4% 14 45 # BE WL IR B O MR
R AT E REMNAT T HELR T BE TR 4R, 4 SSS-EPC £ BB i A
FRTIERTE U 2 B HE IR M FENLBh /1 R 4.

I RS E AR AL R RGN R, R REN, LFE TR EE R,
RHIFILF KR T SSS-EPC ¥EHWKH A FEk— AR5 1%+ B ORI ELL M FENL R )
A, —EREERRTHIEARSOE . 2018 FILFERIEFHHFE T iR
IR AT B X B #3527 1 B AR B 253 LS 19,

A RANEATEE—5EMAN, SHATHEERAGIERR L ERATRE

St s, LR,
W
FERAE gﬁ(%



