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Abstract

We propose an algorithm for seeking a global minimal value of 2-dimensional multirnodal
functions which have multiple isolated local minima in a rectangular domain. In this pa-
per, we newly define & strongly quasiconvex dornain of each local minimum, and derive the
condition such that 4-neighbour points bracket a local minimum. When we assume that a
function can approximate to a positive definite quadratic function and it’s main axes is par-
allel to coordinates in the neighbourhood of the local minimum of each strongly quasiconvex
domain, we derive the relationshipa between function values that holds in a grid point and
it's neighbour grid points as & condition for bracketing a local minimum. By using the re-
lationships we propose an algorithm that consist of following four steps: (1) genarating grid
points in search domain, (2) finding the grid point with having smaller value then values
of 8-neighbour grid points, (3) caluculating the approximate local minimum with heigher
degree of accuracy by applying a quadratic approximation function to the function values of
9 points that consist of the detecting grid point and it's 8-neighbour grid points, (4) checking
whether the approximate local minimurn is new founded local minimum.
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{z'* | 9% = &Y ¢ slhie! + sthye? (k= 0...8)}
{firk | flik = fikik ik =i s}, jhk=j+si, (k=0...8)}
where, s = {0,1,1,0,-1,-1,-1,0,1}, ¢* = {0,0,1,1,1,0,-1,-1,~1}.
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Algorithml : (&, A) — Quada2v{ F(9), hy, hy):

[Input] : FY9):{,j®HOWLRFALSHBRIATCOMNM ;

hla,hglzl,zz‘(bﬂ‘?'ﬂwmw-
[Output] : = : HHBAA ; A : EREiEo

Step.1 ( Calculate coefficient (a,b,c,d, €) by equation (25) )
Step.2 ( Calculate & = (%;,%;) from coefficient (a,b, e, d, &) by equation (26) )

Step.3 (Let A —ac-5?)
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Algorithm2 : (?,:) — Gopt2v( f, ay, by, ag, by, hy, h3);

[Input] : f : EAET B ; a,b o WOLBTR
g, by 1T MO LW TR ; hihy o, m OB RO,
[Output}] : f: mx# T TT

Step.0 (Initialize and Calculate the Number of Division )
X« Qi F=Q;
st —{1,1,0,-1,-1,-1,0,1}; s*«{0,1,1,1,0,-1,-1,-1};
Nye—(by—a1)/h1; N2 (by—a3)/ha;

Step.1 (Generate Grid Points and Evaluate it’s Function Value)
for i—0 to N; do ; for j—0 to N; do
2 —ar+ihy; 75 —ay+ jho; fi = 1=y, 23)
Step.2 (Detect and Check whether 8-Neighbour Points Brackting a Local Minimum)
bracket Imin — TRUE;
for k—1 to 8 do
ike—i+sh; jk—j+s}; Let fiok be fikik,
if f9 > fUk then bracket Imin — FALSE; break ; fi;
od;

Step.3 (OBta.'m the Approximate Local Minimum and A by Algorithm Quada2v )
if bracket_Imin = TRUE then
Let Fi(9) = { f4, [, f34Y);
(:v A)— QuadaZv(F‘](O) hy,ha);
8;

Step.4 (Check whether the Apprommaw Local Minimum with (A > 0) is Included
Rectangular Doma.m D*(z ;hy, hy) of one Local Minimum mh in the Set of
Local Minima X )
if bracketImin = TRUE and A > 0 then newImin —TRUE;
for k<1 to [).{|
if 2 e D’(:;:k;hl,hg) then newImin — FALSE; break ; fi
if newImin = FALSE_then
X = X +{zY}; F — F+{f7}; f
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1;
od; od;

(Take the Global Minimal Value .f. and the Global Mimimum )
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