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Decision-Making under Uncertainty (Robust Optimization - Stochastic Programming - Fuzzy Programming)
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Sets

j x /j1*j100/
iy /il*i20/
n consl /n1*n50/

m cons2 /m1*m20/

Parameters
c()

f(i)

a(n,j)
d(n,i)

b(n)

k(m,i)

e(m)

c(j) = uniform(10,20);

f(i) = uniform(-1000,-700);
a(n,j) =uniform(2,8);

d(n,i) =uniform(-500,-300);
b(n) = uniform(-1500,0);
k(m,i) =uniform(2,3);

e(m) = uniform(20,30);

WWW.optimyar.com

MP Benders



http://www.optimyar.com/

WWW.optimyar.com

Positive Variables

x()

Binary Variables

y(i)

Free Variables

Z

Equations
obj
consl

cons2

obyj.. z =e=sum(j,c(j)*x(@)) + sum(i,f(i)*y(i)) ;

consl(n).. sum(j,a(n,j)*x(@)) + sum(i,d(n,i)*y(i)) =l=b(n) ;

cons2(m)..  sum(i,k(m,i)*y(i)) =l=e(m) ;

Model MP
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obj
consl

cons2

Options

MIP = CPLEX
OPTCR =0
RESLIM =100

Solve MP us MIP max Z ;

Display
zl
x.

y.
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DATA BD

Sets

j x /j1*j100/

iy /il*i20/

n consl /n1*n50/

m cons2 /m1*m20/

Parameters
c()

(i)

a(n.j)
d(n,i)

b(n)

k(m,i)
e(m)

c(j) = uniform(10,20);

f(i) = uniform(-1000,-700);
a(n,j) =uniform(2,8);

d(n,i) =uniform(-500,-300);
b(n) = uniform(-1500,0);
k(m,i) =uniform(2,3);

e(m) = uniform(20,30);
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DSP_BD

*$include DATA_BD.gms

*hkkkhkhkhkkkhkhhkhkhhkhkhhkhkhkhkhkhhhkhkhkhhhkhhkhhhrhhkhkhhhrhhkhkhhrhhkhhiihkhkhhhiikhihhix

FxFAxAxF**%* Dual Sub Problem (DSP) of Benders Decompostion ****x**x%

*hkkkhkhkkkkkhkhhkhkhkkkhhhkhkhkhkhkhhhkhkhkhhhrhkhhrrhhkhkhhrrrhkhkhhrhkhkhhiiikhhhhriikhihhikx

Positive Variables
u(n)

Parameters
yL(i)

Free Variable

Z DSP

Equations
obj_DSP
consl_DSP

obj_DSP.. Z_DSP =e=sum(n,[b(n) - sum(i,d(n,i)*yL(i))]*u(n)) + sum(i,f(i)*yL(i)) ;
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consl DSP(j)..

Model DSP
/

obj_DSP
consl DSP
/

Options

LP = CPLEX
OPTCR =0
RESLIM =100

WWW.optimyar.com

sum(n,a(n.j)*u(n)) =g=c( ;
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MSP BD

*$include DATA_BD.gms
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FxFAxAxEIxE* Modified Sub Problem (MSP) of Benders Decompostion *****
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Positive Variables
u(n)

Parameters
yL(i)

Free Variable

Z_MSP

Equations
obj MSP
consl_MSP
cons2_MSP

obj_MSP.. Z_MSP =e= sum(n,[b(n) - sum(i,d(n,i)*yL(i))]*u(n));


http://www.optimyar.com/

consl_MSP(j)..

cons2_MSP.. sum(n,u(n)) =e=1;

Model MSP
/

obj_MSP
consl MSP
cons2_MSP
/

Options

LP = CPLEX
OPTCR =0
RESLIM =100

WWW.optimyar.com

sum(n,a(n,j)*u(n)) =g=0;
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RMP BD

*$include DATA_BD.gms

*hkkkhkhkhkkkhkhhkhkhhkhkhhkhkhkhkhkhhhkhkhkhhhkhhkhhhrhhkhkhhhrhhkhkhhrhhkhhiihkhkhhhiikhihhix

FhFAxAxFI*A* Ralaxed Master Problem (RMP) of Benders Decompostion ***

*hkkkhkhkkkkkhkhhkhkhkkkhhhkhkhkhkhkhhhkhkhkhhhrhkhhrrhhkhkhhrrrhkhkhhrhkhkhhiiikhhhhriikhihhikx

Binary Variable
y(i)

Free Variable
Z RMP

say

say.up=1e6;

Equations
obj_RMP
cons2_RMP
OptimalityCut
FeasibilityCut

Set
OC(iter)
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FC(iter)
OC(lter) =NO;
FC(Iter) = NO ;

Parameter

uL(n,lter)

obj_RMP ..

cons2_RMP(m)..

WWW.optimyar.com

z_ RMP =e=sum(i,f(i)*y(i)) + say ;
sum(i,k(m,i)*y(i)) =l=e(m) ;

OptimalityCut(OC).. say =I= sum(n,[b(n) - sum(i,d(n,i)*y(i))]*uL(n,oc) );

FeasibilityCut(FC).. sum(n,[b(n) - sum(i,d(n,i)*y(i))]*uL(n,fc) ) =g=0;

Model RMP

/

obj_RMP
cons2_RMP
OptimalityCut
FeasibilityCut
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Options
MIP = CPLEX

OPTCR =0
RESLIM =100

OptimYar
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BD Implementation

*hkkhkkhkkikhkhkhkkkikikkkhkkhkkiikkkik Implementalon Of Benders DecompositiOn******************

*hkkkhkhkhkkhkkkhkhhkhkhhkkhhhkhkhkhhhhhkhkhhhhkhkhkkhhrirhkhkhhhhkikhkhkhhhhkhkhkhkhiikhkhhhhhkhkhhihhrhkhkhhiikikikkiix

$include DATA _BD.gms
$include DSP_BD.gms
$include MSP_BD.gms
Set iter /iter1*iter20/;
$include RMP_BD.gms

*hkhkhkhkhkhkhhrhhkhkhkhikiiihhikik

**|nitial Valug********

yL(i)=0;

** Max of Relative Error
Scalar Max_RE;
Max_RE =0.001;

Scalar RE;

Scalar Convergency ;

Convergency =NO;

*khkkkhkhhkkhkkkhkihhkkhkkhihikhkkikk

*kkkkhkkikhkkkk

Scalar
uB
LB
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UB =inf;
LB = -inf;

Parameter Result(iter,*);

Loop(iter$(NOT(Convergency)),

Solve DSP us LP min Z_DSP;
abort$(DSP.ModelStat=2) "Your MP Model is not fasible" ;

if(DSP.ModelStat <> 3,

LB=Z DSP.I;
uL(n,lIter) = u.l(n);
OC(lter) = YES;
Result(iter,'LB")= LB;
Result(iter,'OC")= YES;

else


http://www.optimyar.com/

WWW.optimyar.com

Solve MSP us LP min Z_MSP;

uL(n,lIter) = u.l(n);

FC(lter) = YES;
Result(iter,'FC")= YES;
Result(iter, MSP")= Z_MSP.I;

*khkhkkkkkhkkhkikhkkx

Solve RMP us MIP max Z_RMP;
abort$(RMP.ModelStat=2) "Your MP Model is not fasible" ;

yL(i) = y.1(1);
UB=Z_RMP.I;
Result(iter,’UB")= Z RMP.I;

nnnnn

*kkkkkk Stop Crlterion *khkkkkkhkikikk

RE = abs((UB-LB)/UB) ;

if( RE <= Max_RE,
Convergency = YES;
)
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Result(iter,’RE")= RE;

*hkkkkhkkikkhkhkkkikkikikhkhkhkkhkkiikkkikkikx

);
*End of Loop

Parameter
xL(j)

XL(j) = consl_DSP.m(j)

Display
Result
xL

y.l
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