BIRBIW B O £ Vol. g, No. 2
19584 3 A FOURNAL OF SOFTWARE Mar, 1598

ETIERLTNERIERE Hoplield BEIHZE

R
CEFSEXEHENTRE LN 100870
g R

OREREFREEMRH W 100080}

BE BT~ EEY Heplled BHSChF oS 2 B kSr TS LAGRE, BRiH
g m DR, SR TS R GF

% iR Hoplield M. Blinl, £ 30k dv2Big, L 1&gk

PRFLHE TP

BE¥E Hoplield @ 2~ REHNWSMERA, T ERFERLE. B EXF P EEREHETHHEFTE
B Hopfield B F BT 8 6B B E B

{4 Hopfield P £ 8 L FEA LT LT &, (1) iR 68D 8e. 3 FH YL E, Hoplield MBI HAS# m
S 15mn WHE TR CHF ARBRNRH SR AR REE AR ST RN R R E AR
THEMBEAMTE. (2 FPHEFITESBEHNSRER. Hoptreld FAGEICILAE R EBO A, Aic LSk
ok

EEAMRIAZTESPTE K Hopfield MATEIZAR. D@ MEE T ~ 3 ¥ Hoplield M 8 Fik
R A R 2 K 8 Hooficld RATEE. CTLREEREEN RGO NG F K TRSHEE, % Hop-
field MY T2 M HIIT F 7T B8, BV @ TSI 04 m a0 v miE,

ANEN ERSK EET TETIESENHR 0 ERE Mophed MREILIZSET HY. TN -
NeEHA S (R, B C RANSERE A RRRERTE RRN NS MG EREE T Hoplidld MY
FRAREAEES R REAREERE HEMEST EPER ME TR EEE Hopfield FE
PRl duE SRR QiRg T EFsy k.

| B Hopfield X

E R Hoplield M » MHATATER W ¥ o0 BEHREN. 8P ETHRED 1 -1 F o BXBUIH

HA T 77 A Hopfield M, EW T
Y=gpn{WX @), XE {1, 1}*, YE{—1, I}I*, WER™, JER",

e HaZ>20;
-1, % <G,

EE I RS, FIFHRE O B ~EAE Wi B8 m T RRIRER SE AN (), ¥ ) THEA Honfield F
Ba=12,. .. om WRBET SHBT j 2EKNERN =12 o0 PR S 2 BEE.

[X GVl = [ s XaCe) e oo s Kafu )y Vaud  Yoludy, . . oY, (el
XGOE{—1, 13 Ve {—1,1

: ETEELRVRENEAE Hoptield FIBASTIZ ¥
SHHEMEHRIR -ARE W, =12, BT« YBEER.

sgn{e)— {

* FRERER 1906 T4, 8D BT X RWREVR WM, ik TiE. B, 1038 A FRR. i#-b%ﬂfﬁ EHARES Y
FERR B IR AT ERRARRE.
XRBEABREN R LR 1008Te, LARER AT VL UBE 135 &
F31897-01-27 4X B JFK, 1997-04-11 W B B 0

© HIEERES AT hip:/ www. jos. org. cn



-— 214 — ® % ¥ &£ oM

m A NS (X @)Y @) J=IX 1) s X2 () e o s XG0 Y2 0 o Tuld Dyue— 1200 o B R
HRERENTTTEEE
[ STw,X,w [Ya)>0, XG0 ¥ € {—1,1}

HRWE LR EHN W, Hoofield Mg 3 M B AT H L AKE « HEEFFAA
XY Wa + X )Y G )Wt XL ()Y W >0,

HEE o888 0. RPRAHER m T RS

FRI BH D HNEREE X, Y =Xl Xl e o 1 X (), Fa(ad s Yalud s o oY () ]sku=1
Zeosm) B PHERE EHG=1,200 . WEBEIFRE-TGEG=12, .0 o) 7 X DY = X2V =. ..
=X (m) Y (m) B (X )  Yiu ) € 1— 1,110, WX m T REAH R LK) B RS,

i 5 ; Hopfield R S MBI R M » AR P EXHM AT M FHEEE  AFERG=12,... )
BHE m A M ERBEE » TTER.

XD TF( LW+ X DY (0 Wet. . + X (DY (DHW >0
JXl(2)Y;(2)W.1+X;(E)Y;(z)“"zz+. XY (DWW 0

{x, (Y i dOWa+ X () Vilm)Wa+. ..+ X ()Y )W >0
HEE oM o.
Tt FAFRE joi=120... 2m: % X, (LY (1=K, (Y2 = =X Vi G 28 & W5 X (DY (DR
B W, XY (>0 BR Wa=0,5 k%],
BAAMFEE EHG=1,2,... FELFE—T JHEG= 12,00 BB XDV (=X )7(2)=... =
Xio)Yilm) B S THEEER aru=1.2.... v,y

l: Z": W,-gX;(H)]Y;(u)=0, W}}XJ(“)YI(R)}D] [i“ﬂjX;(H)]Y{(u)>0

k=T k7t § =1
HyERTFEE: BE.G=1.2.... ). I F » ARSI APNE-HASFAA . T ABRT.
BrEl, i m AT R R R TR 2 RE. O

ER2 Fom A TEWEER. XY @)= (X @) Xo s b Xa ), Yakudy Yoy o Yalwd 3 (u=1y
2, om) REER YRGB ZRE, S N EANES DR, TU R BEASERALNRERS.

FH, BEEE =120 o HAFE—T FE. =020 0o R UYL =X =... =k
)Y (m) BESL.
M F AR wou=1:21.. om F X ) =Y () B
K DY A1) =Koy (I¥ D) =... =X, (m)¥iCn ).

BB Y n=n+ 1,8 bk (0. EH ERUR ERTEE H.5F
XADY(D=X{D7(=... =X;(m)V;(m)} j=L12s...0n

AR SR T 1L X e B B A R A A B AR AR B (O DS T RUE R AR T R MR R
. O

TE 3. BEREEE SN fCT SR RTTE R,

W BT H RS N Wy—0.ir =120 .. o, W R E—EFHR A G HRFN—RGHR),
BE LT AF%R . WSS - &SR f

T 3 EE S MNEREG AR G EIREMY, A GE RS EE, RN NHR LT

BT B P R Y T Hoplield MERBIRZE I H A,

) B AS SRS D, P R F A, =1,

() HFE @FERC— 1,2, ), HFRASEL RN jEG=12,... ) ## XY (D =X(D:
(D=... =X, GOV BRI, EHEEXRY E. 4 W 5 X OV (ORFES. 0w, X700 >0.3F &=1,
2y om, B A Wa=0,H B{E 6 925 0. §(5),

€3) MR- DR . 4 X () =Y i), Ve (=Y () u=1.2.... sms

Uy n=n+1,51);

GB)i=i+ 1, in ERHFRULFEQL

© HIEERES AT hip:/ www. jos. org. cn



3 M ZHEF A TS UI4E S8R Hopficld B 5 8 & — 215 —

BB B R IR, B — IR R %, R AR X B, H AT RERE
BARMGTHERE, R — LRkt M .

BB E BRI ERE E A RIE W =W, B R L PRV AER. KR L, 9 LBLAT AR P R RRT
i, 90

1 KRR

S EV HBOER), W 8 Hopfield M.
(1) XOR [q&.

—Wn—Wyi=l0

—Wn+Wip=0
11 1 1 HAHEERSERAE.

Wn—Wi2 220
I -1 1 1

Win+Wi<l0

1 1 -1 —1
BhE 1 ARBEALEE LM RERNFIE, L A, B4 X RALTh. B in e gy # i 4B
Eal s a3 dl ¥z ¥z
—loxgl & —1 —-R —1 ¢ 0 2
-1 1 1 1 1 i WeIEEMRAER. [0 0 2:]
1 —1 1 1 1 1 o 0 2
i\ 1 -1 —1 —1 —1
F IR
(2) ﬁ%@ﬁ;mﬁ 1 {Euﬁ#ﬁﬁﬂi Izﬁrs-
LS| Tz X3 X Mz ¥3
-1 -1 -1 —1 —1 —1
-1 -1 1 1 1 1
—1 1 -1 -1 -1 -1
—1 1 1 1 1 1
1 -1 -1 -1 -1 -1
1 -t 1 -1 -1 —1
1 1 -1 1 1 1
1 1 1 1 1 1

00 0

BRIBLL E#E A, Lo e M A R A, B %2 IR R Tl S AR AT AR M (0 B L D R oA R R A B 2 2 g 2 »

0 0 0 ZJ
&3 h.
4 HYR

EXRET - MEHAEHA Hoptield MRS IHE W TFEHE TG EEIE. M2 ITR, X
R MY SRR SR By RSN EAER. RN IA R e TE . AT R TR INERRY
#OEEETMENE R THERUEE T ERENHRE.

£ TR
1 Hopfield ] ]. Newytal networks and physical systems with emergent collective ccmputational abilities. In: Proceedings of the Na-
tional Acedemy of Science. USA, 1982,76,2554~2558
2 Psaltis D, Farhat N, Oprical information processing based on an associative-memory model of neural nets with threshelding and
feedback., Optics Letters, 1985,10(2):98~100
3 Farhat N e af. Optical implementation of the Hopfield model. Applied Optics, 1985,24(10):1469--1475
4 MceElLece R J ¢ al. The capacity of the Hopfield associative memory. TEEE Transactions on Information Theory, 1087,33(4),

461482
5 Amasni S, Maginu K. Statistical nevrodynamics of associative memory. Neural Networks, 1988,3(1):63~~73

© HIEERES AT hip:/ www. jos. org. cn



— 216 — s # % 3 9%

6 Wang ] H ¢t af. Determination of the Hopfield associative memory characteristics using a single parameter. Neural Networks,

1990,3({37:319~331
7 Chang Jiu Chen et o/ High capocity for the Hopfizld neural networks, IEEE Internationsl Conference on Neural Networks,

1884, 1175~11R0

§ XBEM SRt % BV Hapfield M0 —f oy . B S{L¥ A, 1006,22(3):301 - 307
(Liu Xia'o—h:mg. Dai Ru-wei, General methods of construction of Hopfield neural networks., Acta Automatica Sinica, 1886.22
(33:301~307)

9 HEBS LHELCIZHSMEMANLN S B IRNE A THHR.1990.3(1):14~21

. (Zbang Cheng-tu ¢f ¢/, The analysis of some associative memory neural network models. Pattern Resgnition and Artificial Intel-

ligence, 1990.3(12:14~21)
10 Xu Z B et of. Asymmetric Hoplield-1ype networks; theory and app‘liualions. Neural Networks, 1696,8(3) 483~ 501

A Learning Algorithm of Discrete-time Hopfield with any Given Training Set
MENCG Xiang-wu
{Department of Computer Engincering Beijing University of Posts and Telecommanications  Beijing 1008763
CHENG Hu
{Fustitnte of Software The Chinese Acadesny of Sciences Beipng  108U801
Abstract This paper presents a learning algorithm of Hopficld’ s discrete-time associative memory. The algorithm

adds the dimensions of training patterns, so it cas store any given training patterns set. Experimental results also

demonstrate the effectiveness of the approach.
Key words Hopfield neural networks, assosiative memory, learning algorithm. neusal nerworks, artificial inelli-

gence.
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