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Abstract

This study intends to design a PC-based
software “ G-Optimizer” which can build the
globa optimum for general nonlinear and
integer programming problems. The first part
of this proposal will review current global
optimization methods then formulate a
piecewise linearization agorithm which
could be proven to converge to a global
optimum. The second part of this proposal is
to design “G-Optimizer” based on the above
algorithm. G-Optimizer is built following the
framework of LINGO (a most widely used
PC-based optimization tool). A LINGO user
could directly obtain the global optimum of
general nonlinear program by utilizing
G-Optimizer.
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Let f(x) bethe piecewiselinear function
of X, asdepicted in Figure 1, where a,,
i=12,...,n arethebreak pointsof f(X),
and s, i=12,...,n aretheslopesof line
segments between g and a,,. f(X) can
be expressed as the sum of absolute terms:

f(x)

(s,-8,)(x-a,)

s,(x-a,)
X
a, a, a, a,
f(M=a+5(x- al)+a - ’1(|X al+x- a)
Figure 1

This proposition can be examined as
follows:

()If x=a then f(x) = f(a).
(i) If x£a, then

F(X) = F(a)+ (@) (x.

= f(a)+s(x- a)
(i) If x£ a, then
f(¥)=f(a)+s(x- a)+s(x- a)

fa)- f
a-a a,)

= f(a)+s(x- a)- s(x- &)+s(x- &)

= f(a)+5(x- a)+=2——=(x- a|+x- a).

By referring to Figure 2, 3,and 4 below, a
posynomia term z= X" x52..X;" where Xx;
(1=212,...,n) are positive variables,

O0<a, £ x £ &, , can be approximately
expressed as z below

2=t +s(§ank-b)+
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where b,b,,...,b, arethe break points of

thefunction Inz, s, aretheslopesof line

b, ;and InXk

segments between b; and b,,,;

isthe linear approximation of Inx,

expressed as
Inkx =Ina, +t,(x.- a,)+
mot -t
Q Gl /,/-1
a —(‘X/ - a//""Xi - &)
= 2
inwhich a,,a,,...,a, arethebreak

points of the function, and ¢, are slopes of
line segments between a, and a,,, .
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Figure5 Fowchart of the process

Optinize

Mumber of teration |E|EE|

Best|P Objective found |-2n4_259?2951 4258

Primal Ohjective value |-2D4.2EE|?‘2E|E1 4258

Prirmal Infeasibilities |3_32?2491 3A702423E269

Transfer Time |I:|I:|h: 00m : 00
Calculation Time ||:||:|h: 00m : 01
(I | Intemupt |

Figure6 Display the calculating process



AN Global Optivadzation Program <H:\Delphd\ProjectiGOABPAE6] goa=
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[ Modet Chjective value of Crig
MIN=-Z*E1-1*¥Z4+X1*¥Z-H1%¥1-E2 ¥ ¥2+H2+¥1; 2llloBd=0

H14EZ<=5; <1=0

2FE1+EZ<=T; v'2=13

IFE14EZ <=6 =0

X1-2*X2<=1; %2=5

Y1+2 *¥2<=85; Z1=0
3TT1472<=14; z2-0

X1>=0; Z3=15.152162912114

Z4=0
1=-0.7963584210403
w2=1.0986122880244:2
_r3=0.5845867007811:2
_v4=1.5248824004094
EETATUSH=0
Calculating time is 00h

Hl<=6; -
= »

i~ Transformation Modet

Model: i’

DATAL:

Ep=ilon=0.05;

Delta=0.0001;

ENDDATA
[OBJIMIN=-2*E1-1*YV2+ Z1-1%_ Z2-1* Z3+ ZI4;
H1+H2<=5;

2FE14EZ <=7

I*EI+EE<=06;

Hl1-2#EZ«=1;

T1i+2*¥a<=8;

y ol

|§tat'us : Congratulation!! The process iz successfull|

Figure 7 Display the transformed model and the result
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