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Determination of Weights of the Hopfield Neural Networks and
Its Evaluation

Suiceo ABef

In this paper, assuming that the output function of a neuron is piecewise linear, we
clarify the condition that a vertex or a hypercube becomes a local minimum of the Hopfield
neural networks. Based on this we derive a general algorithm to determine the weights
in the energy function in which all the feasible solutions become local minima. Finally
we show that for the traveling salesman problem valid solutions are almost always ob-
tained if we apply the above algorithm, and that the quality of the solutions is improved

Jan. 1993

by setting the initial values around the center of the hypercube.

LUt ®il

By P74 = ED =2 —FEy PiCXDKE
w—R < VU (TSP) OEN@BRERDS 5 &%
RUTHOHEEEBIEEC2 -5ty M E2H
I 2MENED SN TV B, (PTTR&ky S
T 4—=WFZ2—=5NVFy 2Ky P74 —VFEF
WEBERT LT 3.) dv 77 4=V FEFATIE
AR ER BB SO L DELA &
MTEHEINZ 2V F—2E/MET ZBEHRROWS
FRAEE MECEREINS, COMSHERELRE
BELEERCEY A NF-ERNES Lz v F—
DRRNE IS BIRDRE B0, zaF—EHHhOES
DEDFRE A D EHIRIGRG AR I STTORBKRE 2
AR S 5.

Fw 7T 4~ FEFNORMBEAIT T A VvE —BEK
EEDEHICEDICS KOS ARICHB. &
v F 74—V FOERACTIR I ELBELIBNENS

t HILBERT B LR gE R
Hitachi Research Laboratory, Hitachi Ltd.

21

Z&iph TSP K-> TdH0L 2h0z x v F—BK
BEZFRINTVS. Lo LUREBSHEGEL2IE-®
WERDOENILND BN IZROEIEN & &2 NA BT
FTEFEBHEILLTHIENC ELSRTHEBICEL X
2%ET, cOTEMNFy T4 —NVFEFNVOEH
LI LTHBY.
COESBa— ) AT 4 JBFECHLTHy 7
7 4 =V FEF VOB ES BEEEETICL DTS
BEBRINTNE® 2, IR0 ICB O TER 4 I1TB
MAEROEED Y 77 4 =V EEFNVORICIE 5%
HABESPIT U, CRICE D TNTOESEAE
TP REEL DX Iz A NF—EREbOEL A
RETHETNT Y XLAEBNY, $hDTFNTY
R LSIREMEICEA L OBSEEEI DB T
EMTEI®. R 22) TRy 74 FEEA KO
BB TENML, I5KERIKETI A vEF—DRK
SEERUCEBES XCEEHEN, b vEHET 2
CEIC KD HIREEAE I TR RD B HFRABREL
TW3. U LENS COFERIZHOEAERIEIC
WHT 2S5 LEFESBICEEME~N, b VvEEE



22 HRLBEF &R GE

VBT RENSH B DR EEEIDZE.

AR TRRA BT CLENELOREEA
= a2 — o ¥ O HAOBEEBSKSREBRROEAICIE
U, ROThy 77 4 = FEF vORGEEELHE
Ylal—va YTEFT 2. TEILFEROTESD
Ry 77 4= FEFVOBNICIEBEBERL,
I X DHIRERGEBRET 2BETNTEEILT S
EHDORELEERT.

XL RKE - R vREIC LEEFEEAERAL
10 #07, 20 #R7H, 30 HHOK[E £ — VA< VEIED
HEHEIC L0 FEERORYELRIET S E L biT
B~ ORI D W T 5.

2. Ry T 4= EEFW
(2)ROMIBAIRD S & T (1) XD BHIBEEERN

T BCEAEEZLD.
Ei=x'Px-+q'x (1)
rix=si  i=1,-,1 (2)

P12 x=(z1, ", Ta)t s BT b, 2:=1,0,

P: nxn X758

q:n RILNJ bws

ri=(r1, 0 Tas)' s BRI b,
NI FINVF-—EREFRDOLDIICERT 5.

E=AE;+BE; (8)
#e2 LA, BREAT E 3EEHIK(2) B L,
WED & Hi{2)ROF% 2 TH BFRHEZR W
HDTH 5.

E:=x'Rx-+s‘x (4)
VoA

R= é riri;

= (5)

l
8=— 2 siT:
i=1

T

T=AP+BR;

b=Aq+ Bs
ET 5, (3)RD E BROXHIIKIES.

E=xTx+b'x. (8)
z T, EREBNT

bi—bi+ T:i:/2 BXO Tiie0
EERLTS, z:=0,1 (=1, n) TBYAHEIIE
HERWHPTTRIOLIR(8)RBEZL SN T
0\5 &j—é!Q),ZO)‘

Licdo Tz 2 vF—EWRNTEHy 77 40—

FEFNVIZ, WPREN7 brvui2BAL, 35K

Jan. 1993

y—

-0.5 0.5

ui
B 1 XosuE

Fig. 1 Piecewise linear function.
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