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artificial intelligence A T fE
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autoregressive H [B]13
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Boltzmann machine 3{H-2%Z &4

back propagation 2 [6]{£3%

bounded , one-sided saturation R, BhEH
cross-validation 38 X HIA
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difference equation Z4FHE
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ordinary differential equation &4 &



& W %4 5 MATLAB {7 &

PCA principal component analysis F43r & 44T
PDF probability density function HEZR %% pG %
PM Parallel Model FEXH57Y

PMF probability mass function HEZR i & &%
RBF radial basis function 4% [w] 3 PR %X

RMLP recurrent multilayer perceptron j#13 P A=Y IS
RTRL real-time recurrent learning SZH 3 9% 3]

PRBS pseudo random binary sequence HEENL =R FF
SIMO single input-multiple output Bk A ZHiH
SISO single input-single output B4 A BA&
SNR signal-to-noise ratio {SMa Ll
SOM self-organizing map B 20 24 e
SPM series parallel model 53 FFERHEAY
SVD singular value decomposition &y F{EH %) it
SVM support vector machine 37 F[H &L
TDNN time-delay neural network fef ZE4#1 22 o) £
TLFN time lagged feedforward network s} [B] ¥ f5 Rl 15 X 4%
VLSI very-large-scale integration # KHUAREE A
XOR exclusive OR &k
BEENHS
a'b inner product of vectors @ and b [A] & a 1 b FNFR
ab” output product of vectorsa and b [W] & a 1 b BFIFMR
(fn) binomial coefficient —IH= & #~
AUB unions of A and B A 1 B )3f
A° complement of A A HJ%pEE
b, bias applied to neuron k& 2T k HIRE
cos (a,b) cosine of the angle between vectors a and b [a] & a 1 b AKX
D adjoint of operator D HE.-F D K{EFH
E energy function HE&E EE%K
E, energy of state i in statistical mechanics S5t 12 IRSHIRER
E statistical expectation operator St itHHEE T

F(X) fuzzy set of X X FHILAEHIE

exp exponential FEE

E, average squared error or sum of squared error Y FFIRZE S HIRERM
E(n) instantaneous value of the sum of squared error 5% 2= F1 ¢ B AHE

E total sum of error squares JE\iRZEJ7
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ker A

free energy HHEEE

Hessian matrix Hessian 4B[%

inverse of matrix H 45[& H By

identity matrix BA{HE[E

Jacobian matrix Jacobi %E[E

kernel of A A B#

square root of matrix K 5[ K f)F R

transpose of square root of matrix K [ K FSF R E
Boltzmann constant If H-2% & H

controllability matrix A #4456 [

observability matrix 7] WE 4R 4

discrete time B ELAT[E]

probability of state i in statistical mechanics it /722 R SHIER
transition probability from state i to j MRS i B]j HEBER
power set of X X HIFEEE :

correlation matrix of an input vector % A [n] & [ AH 46 BE

s-norm s-1&

support of A A FX4E

continuous time EZEAT[E]

t-norm t-}% '

trace of a matrix operator JH[EE T )i

variance operator JFEE T

Lyapunov function of state vector x RZ[8] & x B Lyapunov BR%Y
induced local field or activation potential of neuron j #ZJGj HIFEF R
SRR (4

synaptic weight of synapse j belonging to neuron k J& F# 2T k B2 fih j
H 2 il AU{EL

optimum weight vector EPUAUE [7] &

Euclidean norm (length) of vector x [a] & x BIERJLEETEE(KE)
transpose of vector x,signified by the superscript T [H|E x I E
unit delay operator B{yj iEIRE

local gradient of neuron j at time n  #14:5C j ZERY | n W) 23066
small change applied to weight w FU{H w /N

gradient operator EEFEHE T

Laplacian operator Laplace BT

gradient of J with respect to w J T w LR

divergence of vector F [a] & F BIHUF

learning-rate parameter %% R SH
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0, threshold applied to neuron £ (i. e. ,negative of bias b,) & T k K BI{E
(BIwE b, HtAME)
A regularization parameter 1F N|{LZ %
Ay k th eigenvalue of a square matrix J5FERIES k MEFE(E
o (x) nonlinear activation function of neuron & 225G k HIIELRPEELIE BREL
€ symbol for “belong to” “JF"FF5
U symbol for “union to” “FH"F5
n symbol for “intersection to” “38”fF 5
* symbol for convolution “FHF"FF5
+ superscript symbol for pseudoinverse of a matrix %5 [ {h¥ ) _EARAF S

RAFMRN

5 arg minf(w) RN RS (w) KT AETCHEE w i HR/IME
S arg maxf(w) FoRRES(w) KTFAETCHEE w HRAE
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1.1 HARMENLE

HAKEE T ARG TAEDLER B 44 T, (a3 A\ T8 68 RGO A%
IHRERIEHE , R T AL ZE ML (—BRIR A “HEML”) BWBFR TERTHET .

Ni— A RA BRI S, 3F BEaxt A EAR R AN  AFELEBCM
WERE S , FEE R EIER R, BHTE R T — B B E R FEER MBI T I E R E
REAL, 55 AL R S, B REMBH A B WAL BT, BRI & T, LS R EH BB R E
PR ZHRVF 245 1 3 B AT € RO THER , IR =R B Az sh i 4l .

A X B IR A A 2 W28 1 Xk A 58 AT A8 AT 55 BUB SR T RE I J Bk AT AR 1Y
PLAS , P& A B E B ERFIHHEN L., XTHERNENEERKE LR
a1 (Haykin,2004 ) ;

— P HZ MR — i A E BT R U R KT b Bds , RARA
FEAE AT AR A Z 7T IRt . M MKTER AN 77 T 5 ABRiAEL :

@ 22 2% FR B A AR AP RIS i 2 D1 18R 9 5

@ HEMEICZIE B EESRE , BN R AAUE , F T RBUG AR,

ATLAE 2 M2 B LUT BB B RRFE

(1) ZMFHE — T8 N 5 5T

AT MR B KERNE B ETTHE SRR S EF THIELERS, B
ARIBSH T EAFIE . BRE LI RITTHI TN RE 53 A1 2, (H KB (] 4L BT RY
HATENEM L2 FEREE, HEFRRWEE ., G ERIHITHEEMERNER
F EFELARRAD T, MG EARFREMNENEAN R, MRS HEMEHRE
HEEAL . MEMENERIFITHE S RERIERF ENFHESABERESE L
3 BHE_EIFATHY, XA AR E MM B ER A T ERAL RIFHEENE:. —
T B FA5 BB 10 S, 2 P48 385 P T SR AR 20 2R Ge i B A BB 1 U i,
X— R AR XA HEHMIEE LT A SE KR EE—H; B —
M R BREETE (5 B, 22 0 45 AR 8 if 1 BX R UK &t SE B 9T, AT SE B XT
AREEAGE BN IEFHIR, X — AT L AN 0 F 5 F#H 47 1EF IR —F

(2) BENFHE — B%¥ 3 . BHAM BEN M

HENMHRIE - REEBIUE B SHHELLENAEEMEES, EREMEME
H— 1 EHEFE. BENHESE¥ISEHEMEE L, MERNEN B ¥R 450
FIE R AT, 20t — BBt [ I 2R A, BB IE T B SR MRS S8, M4



<2 o2 W 4= % § MATLAB {5 &

ERARE AR . WIGRHENKET @R, B, 2% %% S5
R, &R RRETEINTRIFL T — EMN AR LT B R iE S, ZEHEEENE
M4 X — B RRFR I M4 1 B A8 . MENER BAL NS BEMNMMEX, BEN
PSR B AL

1.1.1  AY#heic

1. £YME TSN

22 A PR AE R 2R U T M TR NI B B A BT, At & R G4
10" ~ 10" MZITTH 6 IR R s R, B — AR R 0E BTN LA EE R4, T
B, N R R—RA BB, R MR RSP B M REL 107° ], M4 KT A&
RN E RSB E MREL107°), F—HHE, Tt RBMHEDHETT, AMEiE.
IIERRAESE, ENBEAMRNSEH, B 1150 T —FEEHLH K ELE
A, BB PR E W, AR M A TT—R, B i TOER A AR, 7 A R A AR5
2 02 fih o

W (@)

E1.1 AYmEarEE

(1) ZHfafigk

4 HafA B ﬁﬂﬂﬂ&ﬁﬂﬂﬂ)ﬁ*ﬂéﬂiﬂﬂﬁiﬂﬁio Y MLACRA YIS K, B2 41 A
B #B 4T, R FEff N TALFR(E BTy . AWt & oo s B AL B A AN AE T 40 MR, 40
JERNANE AL 2 FROA BB AL, BRI R IE , R A 1L,

(2) WR(FPRER)

PR ZEE AR B ) S L BRI RSN A 4 53 32, BRCR 0 A, IR 28, B R A
P ITTRIE AT AT o PS8 AR B TF 1R R M AR 4 , B AL ER BB S5 HAth 1 22 T A 2 A 8
At #2870 1 S Al B 22, SEBAE B AR

(3) %

HhoE MR SME TR P ERR N —&, BN AP E T RE — R,
HKEMIA 1 m Db, BIRMAY TAYHETHE LB, B8 BHRF2H SR
o AR 1) 2 flh 1) At A 40 0 22 T 5 2 Bl

(4) Zfih

R BRI B, TE R AR BIE 45 7 — M &0, RALTE R Al AT L 28 filfa]



E1E HERNSRHENLEH LR .3

BRI MG =485, RAMBTRS — M HETRBIRARME D, R/ RIEE - HE
TR AR R A, TE S b B BR 2 I8, T R AR LS o 2% A AT o 2 ok 5 i, K £
B RS 2 RE, LML T2 EKE R EE. BIMERERS , EYHETTHR
i ] 2 B AT PE A P RORES . R AR AT R B A S BB 5% i B el (o2
o2 w3 B BIELE , X A TR AL T A RS 5 SR S8 kB el 3 A RE B AL 5 R A
2 BRE, R AT T M R

2. £YMEITTHITHEE

(1) 22 B

I AT I D RERIFEAE WM ST RSN R AR B AL, MZ T
257022 [R1BE LY PO 400 PO ER AR T 23, 1L 2%l AP ARY 5% 22 [ 14 3 e 5 B 01 ] LA B o 511 57
A5 BRI AR, ME T2 B A B X REEIC R T AN A BB L, R
WEITTAMREY Y, T ERE¥ S, "85 FELEURMETTERNIFE EZIFHAR
B —F“23" MG ERT , 2 MM AT Z B X RS EHHEE , 2K
SRHERE 1 R BRI, JFOR FE BBORFE, A T BT

(2) Mar 5]

A Y T BA TR E AL LAERES, BN RS HRE ., XERESHAEHE
TCAH A RS LA e, ELAR A S e L B BB , LB R 2 ST U, P AR M P B, 2 FLH
KR THRAERINANRL, 022 sh3h BRI 2 RS, RIS R AR ER 7 — M 2T R, 58
BAE B3 o 2P 22T i 40 R v Ao B 3 B 3 A e A B BRELERT , MR R ST AN 7
2 vhh , X FRISFR A M RIS . BT B 2 TRA A AR L, A&
B —MEIC. A" FUMET SEARENES SFENENKRESERERE
XK.

(3) ZErgrnT B4

R A% 1R B HRF R AT R, BEE M2 vhah 53 7 SIS, A5 AR A AR 55 AN
MR T A P 20 2 (B R R R, XA RR 0 A I 2T S i AT 884

(4) Br=BEH

A YR 2ot T AR e ELE S R — R A A BE B, B I 1] 5 TRk s X T ] — B
[BLE S A F R AR, BAZSEBEE . MAIRMESS , Y ETRA R
SEREHEAEBLEE.

(5) Bkh Srafifs S mEa

T2 A% 128 B R Bk b 2 S R Y RS B K e 5, T 00 AR Sy oL 228 1 A i S BT LA
55, XG5S RMAETTE#R

1.1.2 AT Fheposiny

AP TR BRI MR, TR A THETTRA, B L2 ZAT
WU AR TIER , ER AT WA MR ER, BA =1 EAERK,

(1) ZRfAUE

Tg—N 5 ful A by FOABUELAE R FFAESRAE , 11 2270 2 18] Y 3% 42 5 BE 2R Al ASL (LR 3R



