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Abstract

This paper discusses a new algorithm to locate the global maximum of a function
defined in a multi-dimensional rectangular domain. The number of dimensions is as large
as, or even more than, 5 or 10. There are two important elements in this algorithm.
One is the transformation of the object function in such a way that its global maximum
corresponds to infinity while other secondary maxima are reduced to zero. Actually
there is some departure from the ideal transformation because of possible overflows on
computer. This portion of the algorithm precedes the interactive (or conversational)
use of a graphic display system. This interactive part makes the other element of the
algorithm. A multi-dimensional point is represented as a curve on the display screen. By
projecting numerous points in the multi-dimensional space to similarly numerous curves
on the screen of the graphic display device, the human eye can make overall recognition
much more efficiently than computers. This fact is exploited to reduce the problem to
that of a set of uni-modal peaks. Once the supporting domain for each of these peaks is
separated by visual aid, one may leave the computer to handle the rest of the problem

for itself. A number of numerical experiments are done and discussed to evidence the
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feasibility of the proposed algorithm.
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4. B A X B&
ROBBUCODTHEET - .
F(zx1, 22, -+, x5)=F1(x) F2(x2)--- Fs(xs),
Fy(z1))=z1(21+13)(x1—15) X 0. 01,
Fa(x2)=(x2+15)(x2+1)(x2—8) x0.01,
Fiy(zs)=(x3+9)(x3—2)(xs—9) x0.01,
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Fuzd)=(z4+11)(z4+5)(xa—9)x0.01,

Fs(zs)=(xs+9)(zs—9)(xs—10) x 0. 01.
(1) BERRXM%EET,

~-1082: <10 (¢=1,2,--,5)

ELTHES. No=1000, N=5000, N.=10, f=1/2,
0.=0.01 L43. $5% Tablel {T;RT. TODEA,
Yoz D/D=V, ((13)) TH-T, bhbho
a7/ 5 ATRRERZREBRLLEVS, —Ba0k
», D §O 10 S%#RELT, Bl 7R y2—T
HireETAh. £h*%t Fig. 3 iTRT. Uit D,
REBRAKDARLE-TWAZENI NP bbb
3.

Table 1 Computed results for —10=z;=10 (§=1, 2, ---,5) with N,=1000, N=5000.

preprocessing

number of sample points
trial threshold D¢/D V.
N | Nt
1st 7696 10 0. 1505 x 10¢ 0.1299x10-2 0.4687 x10-% D¢/D>»V,
2nd 30266 10 0.1780 x 108 0.3304x 10— 0.6574 x10-% D¢ /D=V,
interval contraction
et B = = = 5| vae ot P
true solution / 8.7564 —9.3582 —4.5720 3.5921 —2.8400 l 24416.03
computed results } 7 l 8.7599 —9.3611 —4.5708 3.5929 —2.8430 ’ 24416.01
z .
3
s H
u') 7
@ '
10
v, t
B
3
°
8
a

Fig. 3 Plotter output for —10=x;=10 (§=1,

curves, form a single cluster.

2,---,5). All of 10 points of D;, shown as 10
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Table2 Computed results for —10=z,=8, —10=z,=11, —10=zx;=10 (§=3,4,5) with N,=500, N=>5000.
(a)
preprocessing
number of sample points ' “ﬁ - B B
trial threshold \ D:/D : V.
N Ne_| | |
1st 5000 36 0.7538x 10¢ 0.7200x10-2 0.9224x 105 D¢/D>» V.,
2nd 12030 10 0.1302x 108 0.8312x10-* 0. 6358 x 10~% Dt/D>V,
3rd 40219 10 0.1754x 10¢ 0.2486x 10~ 0.3424x10 D¢/DgV,
(b) Interactive search (step 6)
[Cluster 1]
pregx;;;ce:sing )
number of sample points
trial threshold D¢/D Ve
N IR
lst 10814 { 10 0.2539x10¢ 0. 9247 x 10-* l 0.1252x10-* Ds/D=V,
interval contraction
number of interval z z . value of F(z)
contraction o s s ‘ s u
true solution / 8.0 11.0 —4.5720 3.5921 —2.8400 27604. 21
computed results 7 7.9998 10,999 —4.5715 3.5914 —2.8456 27604 03+
[Cluster 2]
preprocessing
number of sample points
trial threshold D¢/D Ve
N |
1t 5000 16 0. 2225 x 108 0.3200x 10~ 0. 2687 x 10-4 Dt/D>» V.
2nd 17180 10 0.2317x 108 0.5820x10-* 0.3915x 10—+ D:/D»V,
3rd 46122 10 0.2335x10% 0.2168x10-* 0. 4599 10-¢ Dt/D=V,
interval contraction
umber of el |, - = = = el of A0
true solution 8.0 11.0 -4.5720 3.5921 —2. 8400 27604.21
computed results | 7 7.9999 ~9.35900  —4.5713 3.5014 —2.8419 24139, 81+

* Fuuex,=27604.03  %*Fiax ,=24139.81

(2) WicERRM%
—10S 71158, —1052:511, —1052,<10
(:=3,4,5)
ELTHES. No=500, N=5000, N,=10, 8=1/2,
0.=0.01 :35%. FEE 4% Table2 i RT 8, AR
(a)pobh3kdiC, DJDLV, OHENLEL 1=
DT TT 497 « F4RFSVv—ON—F V8RB
&h, EE.Lic 10 XofRsfEdrhs, Z0L &0
EmOEMk%E Fig. 4(a) (RE2R) iR, AR
(BB V120D clilgET ) v &L S
OEE®D (H2BHD) #FTH5. dhi#k{l,6,7,10}
My 72E—1%, #ii {2,3,4,5,8,9 7 7 24—
2EHRLCHBZ LR THETES. 2L TE
75 RE—IDVTHEETIE, £7 5724 —13H

&D& (DJ/D=V,) TdH-T, #FR2¢ Table 2(b)
DEI BONS. ZDEE, Fuux1>Fonar2 L139
TWBDT, 75R2— 1D bERNBOLNS.
(3) BRRE%
—10S11<8, —10= 22512, —10=2,<10
(i=3,4,5)
ELTH LS. No=1000, N=5000, N,=10, 5=1/2,
6,=0.01 L3 3. §5E% Table3 (RESR)ITRT.
DA, DJD=V, L3507, & KERIZEK
Hiz.

PIEDfl, WANWARHIC DT BIEEER £ T
. BAKE-TR, 3BAAI T RE—MNIBET
BEABRC BN, QLI LBATLRUEBROSIE

(819 Hico-3<)
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Table3 Computed results for —10=z,=8, —10=z,=12, ~10=zi=

Sept. 1976

10 (§=3,4,5) with N,=1000, N=5000

preprocessing
number of sample points
trial | ——— threshold D¢/D Ve
N Ne |

—~_1 st B .7/ 58751 19 0.2158 x 158 0.1702x10-3 0.5316x 10-¢ D¢/D» V.

2nd | 245623 10 0.2673x10% 0.4071 x10~¢ 0.5482x10~¢ D¢/D=V.
T 7 interval contraction

o ) | number 0{;newal z z = 1 £

contraction : 2 3 T Zs value of F(z)

true solution | / - 8.0 12.0 —4.5720 3.5921 ~2.8400 41406. 32

m’ca’mputed results 7 } 7 t 7.9996 11.999 —4.5701 3.5884 —2.8322 41405. 11

(a) 10 points of D; are seen
to form 2 clusters.

(b) Blinking the curve labeled
as 1 for identification. This
curve is specially shown as
a broken line with high
brightness.

Fig. 4 Graphic display for —10

=z,=8, —10=z,=11

~10=2;=10 (§=3,4,5).
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