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Sets

S /s1*s10/
/d1*d20/
/c1*c30/

= O O

wl*wb/

Parameters
A(S)

f(d)

b(s)
trSD(s,d)
trDC(d,c)
p
dem(c,w)
dem_N(c)
capD(d)
capS(s)
Prob(w)

/

wil 0.2
w2 0.3
w3 0.1
w4 0.2
w5 0.2
/
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A(s) = uniform(1000,1500);
f(d) = uniform(2000,3000);
b(s) =uniform(5,10);
trSD(s,d)= uniform(1,2);
trDC(d,c)= uniform(0.5,0.7);

p =15

capD(d) = uniform(500,1000);
capS(s) = uniform(1000,2000);

dem(c,'wl") = uniform(50,100);

dem(c,'w2) = (1+0.8)*dem(c,'wl");
dem(c,'w3) = (1+0.2)*dem(c,'wl’);
dem(c,'w4") = (1-0.2)*dem(c,'wl") ;
dem(c,'w5") = (1-0.3)*dem(c,'wl") ;

dem_N(c)= sum(w,prob(w)*dem(c,w));

Display

trSD
trDC
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capD
capS
dem

dem_N

*hkkkhkhkkkkkkhkiikkk

Free Variable
Z(w)
EB

Binary Variables

y(s)
x(d)

Positive Variable
u(s,w)
QSD(s,d,w)
QDC(d,c,w)

Equations
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obj_RNSSP
consl
cons2
cons3
cons4
conss
cons6

cons?7

obj_RNSSP..  EB =e= sum(w,Prob(w)*

[ p*sum({d,c},QDC(d,c,w)) - sum({s,d},trSD(s,d)*QSD(s,d,w))
- sum({d,c},trDC(d,c)*QDC(d,c,w)) - sum(s,b(s)*u(s,w)) ]

)

(sum(d,f(d)*x(d)) + sum(s,A(s)*y(s)))

consl(s,w)..  u(s,w) =L=capS(s)*y(s);

cons2(d,w)..  sum(S,QSD(s,d,w))=L= capD(d)*x(d);

cons3(s,w)..  u(s,w) - sum(d,QSD(s,d,w))=g=0 ;

cons4(d,w)..  sum(s,QSD(s,d,w)) - sum(c,QDC(d,c,w)) =g=0;
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cons5(c,w)..  sum(d,QDC(d,c,w)) =I= dem(c,w);

consé(c,w)..  sum(d,QDC(d,c,w)) =g= 3/10*dem(c,w);

cons’.. sum(d,x(d)) == card(d)/2;

Model SCND
/

obj_RNSSP
consl

cons2

cons3

cons4

consS

cons6

cons7

/

Options

mip = CPLEX
reslim =100
optcr =0
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Solve SCND us mip max EB,;

Display
EB.I
y.

x.1
QSD.|
QDC.I

OptimYar
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*hkkkhkhkkkkkk BD for SCND *hkkkhkhkkhkkhkhhhkhkkhkhhhhhkhkhkhhikhkhhkhhhkhkhkhhrihkhhkhhiihkhhiiiikkhikx

*hkkkhkhhkkkhkkkhkhhkhkhhkkhhhkhkhkhhkkhhhkhkhhhhkhkhkkhrhrirhkhkhhhhkirhkhkhhhhkhkhhhrixhkhihhhhkhkhhihrhkhkhhihkikikkiix

*hkkkhkhhkkkkkhkhikhkhkhkhihkkkkkhikx Data kkhkkkkkhkhhkhkhkkkhkhkhhkhkhkhhhkhkhkkhhhikhkhkhkhhhkhkhkhkhkhihhkhhiiiixdx

Sets

S /s1*s10/
D /d1*d20/
C /c1*c30/
w Iw1*w5/

Parameters
A(s)

f(d)

b(s)
trSD(s,d)
trDC(d,c)
p
dem(c,w)
dem_N(c)
capD(d)
capS(s)
Prob(w)

/

wl 02
w2 03


http://www.optimyar.com/

WWW.optimyar.com

w3 0.1
w4 0.2
w5 0.2
/

A(s) =uniform(1000,1500);
f(d) = uniform(2000,3000);
b(s) =uniform(5,10);
trSD(s,d)= uniform(1,2);
trDC(d,c)= uniform(0.5,0.7);

p =15

capD(d) = uniform(500,1000);
capS(s) = uniform(1000,2000);

dem(c,'wl") = uniform(50,100);

dem(c,'w2) = (1+0.8)*dem(c,'wl’);
dem(c,'w3) = (1+0.2)*dem(c,'wl") ;
dem(c,'w4") =(1-0.2)*dem(c,'wl") ;
dem(c,'w5") =(1-0.3)*dem(c,'wl") ;

dem_N(c)= sum(w,prob(w)*dem(c,w));

Display
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trSD
trDC

capD
capS
dem

dem_N

*hkkkhkhhkkhkkkhkhhkhkhkhkkhkhhkhkhkhhkkhkhhkhkhkhhhkikhkkhhhikhhkhkhhhkikhkhkhkhhhhkhhhhihhhhrhhkhhhhihhhkhkhihikhkhiikx

*hkkkhkhkkkkkhkiikkkkk End Of Data kkhkkkkkhkhhkhkhkkkhkhhkhkhkhkkhkhhhkhkkhkhkhhhhkkhhhhhkhkhkhkhiiihkhiiikikikik

*hkkkhkkhkhkkkkhkkhkhkhkhkhhkkhkhkhkhkhhhkkhkhhhkhkhhhkhhkkhihiirhkhkhkhhhkhhkhkhhkhhkhkhkhihikhkkhhhhhhkhhihihhkhhiiikikkiix
*hkkkhkhkkhkkkkhkiihkkkkkik DSP *khkkkkhkhkkhkhkhkkhkhkhkhkhkkhkhhkhkhkhkkhkhhhkhkkhkhkhikhkkhhkihhkhkkhhhihhkhiihkhkhiix

FERKEAIAIAKAKRAIAAIRKAKXEIAAAXAAKREAXAAAAAKRAAIARAXAIAIAAAAAAAAAXAARAAArhAdhhhrrhdhkhhrhhhkhkhirihhiiiiiihiix

Free Variable

Z DSP

Parameters

yL(s)
xL(d)
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Positive Variables
L1 w(s)
L2_w(d)
L5 w(c)

Negative Variables
L3 _w(s)
L4 _w(d)
L6_w(c)

’

Parameter
dem_w(c)

Prob_w

Equation
objDSP

Eq_u DSP
Eq_QSD_DSP
Eq_QDC_DSP

WWW.optimyar.com
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objDSP.. Z DSP =e=

sum(s,capS(s)*yL(s)*L1_w(s))
+
sum(d,capD(d)*xL(d)*L2_w(d))
+

sum(c,dem_w(c)*L5_w(c))

+

sum(c,3/10*dem_w(c)*L6_w(c))

Eqg_u_DSP(s).. L1 w(s) + L3_w(s) =g= - Prob_w*b(s) ;

Eg_QSD_DSP(s,d).. L2 w(d) - L3 w(s) + L4 w(d) =g= -Prob_w*trSD(s,d);

Eqg_QDC _DSP(d,c).. -L4 w(d)+ L5 w(c)+ L6 w(c) =g= Prob_w*p -Prob_w*trDC(d,c);

Model DSP

/

objDSP
Eq_u_DSP
Eq_QSD_DSP
Eq_QDC_DSP
/
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*hkkkhkhhkkkkkhkhkhkhkhhkhhhkhkhkhhkkhhhkhkhhhhkikhkkhhrirhkhkhhhhkikhkhkhhrhkhkhhhrikhkhhhhhkhkhhikhhhhkhhihikikkiix

*hkkkkhkkikhkkhkkkikkikikkikk End Of DSP AEKEAIAAARAAIAAAAKRARAXAAKAIAAAAAKRAAAAAARAAAAAXAKAAAAdhkhhiik

*hkkkhkkhhkkhkkkhhhkhkhhkhhhkhkhhhkhhhkhkhhhhkikhkhrhrirhkhkhhrhkirhkhkhhrhkhkhhhrirhhhhrhkhkhkhhhrikhkhhrikikikkhiix
*hkkkkhkkikkhkkhkkkhkkikikkhkhkkkik MSP B R R R T T e e R e R e R e S R R S S e R R R S S R R R S S R R R R S S e e e

B o o R R R R R R R S R R S R R R S R R R R S R R R R S R S R S S R S R e

Free Variable

Z_MSP

Equation

objMSP

Eq_u MSP

Eq_ QSD_MSP

Eq_ QDC_MSP
Eg_Normalized_MSP_1
Eg_Normalized_MSP_2

ObjMSP.. Z_MSP =e=

sum(s,capS(s)*yL(s)*L1_w(s))
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+
sum(d,capD(d)*xL(d)*L2_w(d))
+

sum(c,dem_w(c)*L5_w(c))

+

sum(c,3/10*dem_w(c)*L6_w(c))

Eg_u_MSP(s).. L1 w(s) + L3_w(s)=g= 0;

Eq_QSD_MSP(s,d).. L2 w(d) - L3 w(s) + L4 w(d) =g=0;

Eg QDC_MSP(d,c).. -L4 w(d)+ L5 w(c)+L6 w(c)=g= 0;

Eq_Normalized_MSP_1.. sum(s,L1_w(s) ) + sum(d,L2_w(d) ) + sum(c, L5_w(c))
Eg_Normalized_MSP_2.. sum(s,L3_w(s) ) + sum(d,L4_w(d) ) + sum(c,L6_w(c))

Model MSP

/

0bjMSP

Eq_u MSP
Eq_QSD_MSP
Eq_QDC_MSP
Eq_Normalized_MSP_1
Eg_Normalized_MSP_2
/

:e:]_;

=e=-1;
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*hkkkhkhkkhkkkhkhhkhkhhkhhhkhkhkhhkhhhkhkhhhhkhkhkkhihrirhkhkhhhhkikhkhkhhhhkhkhkhirikhkhhhhhkhkhhihhrhkhkhhihikikkiix

*hkkkhkkhkkkkkhkiikkkkk End Of MSP *hhkkkkhhhkhkhkhkkhhhkhkhkkhkhhhkhkhkhhhhkhkkhihihhhkhkhkhhhhhkkhhrhhkhihiix

*hkkkhkhhkkkhkkkhkhkhkhkkhkhkkhhhkhkhkhhkhhhkhkhhhhkikhkkhhrirhkhkhhhhkikhkhkhhhhkhkhhhrikhkhhhhhkhkhhhhrhkhkhhiikikikkiix
*hkkkhkhkkkkkhkiikkkkkkikx RMP *khkkkkkhkkhkhkhkkhkkhkhhhkkhhkkhkkhhhkhkkhihhkhhkkhkhhhkhkhkhiihkhkhhkkhiihhkhikiiikkihikx

*hkkkhkhkkkhkkkhhkhkhkkhhkkhkhhkhkkhkhhkkhhhkhkhkkhhhkhhkhrrhirhkhkhhhhkhkhkhkhkhhhkhkhkhiikhhkhhkhhhkhkhkhkikhhhkhkhkhihikhkkhiix

Binary Variables

y(s)
x(d)

Free Variable
Z_RMP

say

say.up=1e7,;

Equations
obj_RMP
cons7_RMP
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OptimalityCut
FeasibilityCut

Set iter /iter1*iter50/;

Set

OC(iter)
FC(iter,w)
OC(Iter) =NO;
FC(iter,w)=NO ;

Parameters

L1(s,iter,w)
L2(d,iter,w)
L5(c,iter,w)
L3(s,iter,w)
L4(d,iter,w)
L6(c,iter,w)

Parameters

demm(c,iter,w)

demm(c,iter,w)=dem(c,w) ;

WWW.optimyar.com
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Equations
obj_RMP
cons7_RMP
OptimalityCut
FeasibilityCut

obj_RMP .. Z RMP =e=- (sum(d,f(d)*x(d)) + sum(s,A(s)*y(s)) ) + say;

cons7_RMP.. sum(d,x(d)) =l= card(d)/2;

OptimalityCut(OC).. say =I=

sum(w,

sum(s,capS(s)*y(s)*L1(s,oc,w))

+
sum(d,capD(d)*x(d)*L2(d,oc,w))
+

sum(c,dem(c,w)*L5(c,oc,w))

+
sum(c,3/10*dem(c,w)*L6(c,oc,w))
)

FeasibilityCut(FC)..
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sum(s,capS(s)*y(s)*L1(s,fc))
+
sum(d,capD(d)*x(d)*L2(d,fc))
+

sum(c,demm(c,fc)*L5(c,fc))

+

sum(c,3/10*demm(c,fc)*L6(c,fc))

=g= O,

Model RMP

/

obj_RMP
cons7_RMP
OptimalityCut
FeasibilityCut
/

*hkhkkhkkhhkhkhkkhkkhhrkhkhhkkhhhkhkhkkhhkkhrhhkhkhhrhkrhkkhrrrrkrhhrhkrhkhhhrhkkhhhirhhihhrhhhkhihrikikhhriikixihiix

*hkkkkhkhkkkhkkhkiikikkkk End Of RMP B R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R S S

*hkhkkhkhhkhkhkkhkkhhrkhkhhkhhhkhkhkhhkkhrhkhkhhrhkrhkkhihrrhkhkhhrhkrhkhkhhrhkhkhkhiirhkhihhrhhkhkhihihrhhkhhriikiihiix

*hkkkhkhhkkhkkkhkiikhkhkkhikx Maln Loop Of BD kkhkkhkhkkhhhkhkhkkkhkhhhkkhkhkhhhkhhkhihihhhihirhiihkhiiiixihhikx
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*hkkkhkhhkkkkkhkhkhkhkhhkhhhkhkhkhhkkhhhkhkhhhhkikhkkhhrirhkhkhhhhkikhkhkhhrhkhkhhhrikhkhhhhhkhkhhikhhhhkhhihikikkiix

Options

MIP = CPLEX
LP = CPLEX
RESLIM =100
OPTCR=0

**Initial Valug********
yL('s1)=1;
xL('d1)=1;

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

Scalar RE;

Scalar Convergency ;

Convergency =NO;

*hkkkhkkhkhkkhkkkhkhkikkhkkkhkihhkkkkk

*khkkkhkhkkkk

Scalar
UB
LB

UB =inf;
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LB = -inf;

Parameter Result(iter,*);

Scalar Bounded;

Loop(iter$(NOT(Convergency)),

Bounded = YES;

Loop(w,

Prob_w=Prob(w);

dem_w(c)=dem(c,w);

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

if(DSP.ModelStat <> 3,


http://www.optimyar.com/

L1(s,iter,w) = L1 w.l(s) ;
L2(d,iter,w) = L2_w.I(d) ;
L5(c,iter,w) = L5_w.I(c) ;
L3(s,iter,w) = L3 _w.I(s) ;
L4(d,iter,w) = L4_w.I(d) ;
L6(c,iter,w) = L6_w.I(c) ;

else

Bounded = NO;

Solve MSP us LP min Z_MSP;

L1(s,iter,w) =L1 w.l(s) ;
L2(d,iter,w) = L2_w.l(d) ;
L5(c,iter,w) = L5_w.l(c) ;
L3(s,iter,w) = L3_w.I(s) ;
L4(d,iter,w) = L4_w.I(d) ;
L6(c,iter,w) = L6_w.I(c) ;

FC(lter,w) = YES;
Result(iter,'FC")= YES;

WWW.optimyar.com
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);

*End of Loop for the Scenarios

if(Bounded =1,
OC(Iter) = YES;

LB=

sum(w,

sum(s,capS(s)*yL(s)*L1(s,iter,w))
+
sum(d,capD(d)*xL(d)*L2(d,iter,w))
+

sum(c,dem(c,w)*L5(c,iter,w))

+
sum(c,3/10*dem(c,w)*L6(c,iter,w))
)

- (sum(d,f(d)*xL(d)) + sum(s,A(s)*yL(s)) )

Result(iter,'LB")= LB;
Result(iter,'OC")= YES;
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*hkkkhkhkkkkik

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

yL(s) = y.1(s);
xL(d) = x.I(d);

UB=Z_RMP.I;

Result(iter, UB")= Z_RMP.;

*khkkhkhkkhhkkhkhkiikikk

*kkkkkik Stop Criterion *khkhkkkkhkikikk

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

if( RE <= Max_RE,
Convergency = YES;
)

Result(iter,RE")= RE;


http://www.optimyar.com/

WWW.optimyar.com

*hkhkhkhkhkhkhhkhkhkhkhkhkhkhkkikkhkhkhkiikiik

)i
*End of Loop

OptimYar
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