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Sets

S /s1*s10/

/d1*d20/
/c1*c30/

= O O

wl*wb/

Parameters
Als)

f(d)

b(s)
trSD(s,d)
trDC(d,c)

p_1
P2
p_3
P 4

*P=priceisa TFN

capS(s)
dem(c,w)
dem_N(c)
capD(d)
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Prob(w)

/

wl 0.2
w2 0.3
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_1 =8

p_2 =13;
p_3 = 15;
p_4 =25;

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) ;
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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));

*dem_N is presented as a TFN

Parameters

dem_N_1(c)
dem_N_2(c)
dem_N_3(c)
dem_N_4(c)

dem_N_1(c)= 0.7*dem_N(c);
dem_N_2(c)= 0.9*dem_N(c);
dem_N_3(c)=1.2*dem_N(c);
dem_N_4(c)= 1.5*dem_N(c);

*HRxxA** LR representation
Parameters

P L

PR

dem_N_L(c)

dem_N_R(c)
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PL=P2-P_1;
PR=P 4-P_3;
dem_N_L(c)=dem_N_2(c)-dem_N_1(c);
dem_N_R(c) =dem_N_4(c)-dem_N_3(c);

*hkkhkhkkkhkhkhkiihikikkx

Free Variable

2

Binary Variables

y(s)
x(d)

Positive Variable
u(s)

QSD(s,d)
QDC(d,c)

Equations

obj
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consl
cons2
cons3
cons4

consb

Scalars

alfa /.8/

obj.. z=e= ((P_2+P_3)/2 + (P_R-P_L)/6 )*sum({d,c},QDC(d,c)) - (sum(d,f(d)*x(d)) +
sum(s,A(s)*y(s)) + sum({s,d},trSD(s,d)*QSD(s,d))

+ sum({d,c},trDC(d,c)*QDC(d,c)) + sum(s,b(s)*u(s))) ;

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

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

cons3(s).. u(s) =e= sum(d,QSD(s,d));

cons4(d)..  sum(s,QSD(s,d)) =e= sum(c,QDC(d,c));

*cons5(c).. Nec {sum(d,QDC(d,c)) =I= dem_N(c)} >= alfa;
*counterpar:

cons5(c)..  sum(d,QDC(d,c)) =I=dem_N_2(c) - alfa*dem_N_L(c);
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Model SCND
/

obj

consl

cons2

cons3

cons4

cons5

Options

mip = CPLEX
reslim =100
optcr =0

Solve SCND us mip max Z;

Display
Zl

y.

X.|
QSD.I
QDC.I
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Prob(w)

/

wl 0.2
w2 0.3
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_1 =8

p_2 =13;
p_3 = 15;
p_4 =25;

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) ;
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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));

*dem_N is presented as a TFN

Parameters

dem_N_1(c)
dem_N_2(c)
dem_N_3(c)
dem_N_4(c)

dem_N_1(c)= 0.7*dem_N(c);
dem_N_2(c)= 0.9*dem_N(c);
dem_N_3(c)=1.2*dem_N(c);
dem_N_4(c)= 1.5*dem_N(c);

*HRxxA** LR representation
Parameters

P L

PR

dem_N_L(c)

dem_N_R(c)
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PL=P2-P_1;
PR=P 4-P_3;
dem_N_L(c)=dem_N_2(c)-dem_N_1(c);
dem_N_R(c) =dem_N_4(c)-dem_N_3(c);

*hkkhkhkkkhkhkhkiihikikkx

Free Variable

2

Binary Variables

y(s)
x(d)

Positive Variable
u(s)

QSD(s,d)
QDC(d,c)

Equations

obj
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consl
cons2
cons3
cons4

consb

Positive Variable
alfa(c)
alfa.lo(c)=0.5;

alfa.up(c)=1;

Scalar

Say /1000/
Say=Say/2;
Say=Say/2;
Say=Say/2;
Say=Say/2;
Say=Say/2;
Say=Say/2;
Say=Say/2;
Display
Say;
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obj.. z=e= ((P_2+P_3)/2 + (P_R-P_L)/6 )*sum({d,c},QDC(d,c)) - (sum(d,f(d)*x(d)) +
sum(s,A(s)*y(s)) + sum({s,d},trSD(s,d)*QSD(s,d))

+ sum({d,c},trDC(d,c)*QDC(d,c)) + sum(s,b(s)*u(s)))

- Say*sum(c, (1-alfa(c))*dem_N_L(c));

cons1(s)..  u(s) =L=capS(s)*y(s);

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

cons3(s)..  u(s) =e=sum(d,QSD(s,d));

cons4(d)..  sum(s,QSD(s,d)) =e= sum(c,QDC(d,c));

*consh(c).. Nec {sum(d,QDC(d,c)) =I= dem_N(c)} >= alfa;
*counterpar:

cons5(c)..  sum(d,QDC(d,c)) =I=dem_N_2(c) - alfa(c)*dem_N_L(c);

Model SCND
/

obj

consl

cons2

cons3

cons4

consb
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Options

mip = CPLEX
reslim =100
optcr =0

for (say =0to 7 by 0.5,

Solve SCND us mip max Z;

Display
"for say"
say
alfa.l

Zl

y.l

x|
QSD.I
QDC.I
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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
deml(c,w)
dem2(c,w)
dem3(c,w)
dem4(c,w)
dem_N(c)
capD(d)
capS_1(s)
capS_2(s)
capS_3(s)
capS_4(s)
Prob(w)

/

wl 02
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w2 03
w3 0.1
w4 0.2
ws 0.2
/

A(s) = uniform(1000,1500);
f(d)
b(s)
trSD(s,d)= uniform(1,2);

uniform(2000,3000);

uniform(5,10);

trDC(d,c)= uniform(0.5,0.7);

p =15

capD(d) = uniform(500,1000);
capS_1(s) = 0.7*uniform(1000,2000);
capS_2(s) = 0.9*uniform(1000,2000);
capS_3(s) = 0.95*uniform(1000,2000);
capS_4(s) = 1.3*uniform(1000,2000);

deml(c,'wl’) =0.8*uniform(50,100);
dem2(c,'wl") = 1*uniform(50,100);
dem3(c,'wl") = 1*uniform(50,100);
dem4(c,'wl’) = 1.3*uniform(50,100);
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deml(c,'w2")
dem2(c,'w2")
dem3(c,'w2")
dem4(c,'w2")

deml(c,'w3")
dem2(c,'w3")
dem3(c,'w3")
dem4(c,'w3")

demi1(c,'w4’)
dem2(c,'w4")
dem3(c,'w4’)
demd4(c,'w4')

dem1(c,'w5")
dem2(c,'w5")
dem3(c,'w5")
dem4(c,'w5')

Parameters
demL(c,w)
demR(c,w)
capS_L(s)
capS_R(s)

= (1+0.8)*dem1(c,'wl’) ;
= (1+0.8)*dem2(c,'w1’) ;
= (1+0.8)*dem3(c,'wl’) ;
= (1+0.8)*dem4(c,'wl’) ;

= (1+0.2)*dem1(c,'wl’) ;
= (1+0.2)*dem2(c,'wl’) ;
= (1+0.2)*dem3(c,'wl’) ;
= (1+0.2)*dem4(c,'wl’) ;

= (1-0.2)*dem1(c,wl) ;
= (1-0.2)*dem2(c,'w1") ;
= (1-0.2)*dem3(c,' w1") ;
= (1-0.2)*dem4(c,'wl) ;

= (1-0.3)*dem1(c, w1') ;
= (1-0.3)*dem2(c,'w1") ;
= (1-0.3)*dem3(c,'w1’) ;
= (1-0.3)*demé4(c,'w1l") ;
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demL(c,w) =dem2(c,w) - deml(c,w) ;

demR(c,w) =dem4(c,w) - dem3(c,w) ;

capS_L(s) = capS_2(s)-capS_1(s);
capS_R(s) = capS_4(s)-capS_3(s);

Display
A

f

b

trSD
trDC

capD
capS_1
capS_2
capS_3
capS 4
deml
dem2
dem3
dem4
demL
demR

nnnnnn
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Free Variable
Z(w)

EB

WB

HO

Binary Variables

y(s)
x(d)

Positive Variable

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

Equations
obj_Hybrid
obj_RNSSP
obj_RASSP
obj_Scenario
consl

cons2

cons3
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cons4

consb5

Parameter
Lamda /0.7/
Say /3/
Say2 /.2/

Positive Variable
alfa2

alfa(c)
alfa.lo(c)=0.5;
alfa.up(c)=1,
alfa2.10=0.5;

alfa2.up=1;

obj_Hybrid.. HO =e= Lamda*WB + (1-Lamda)*EB;

obj RNSSP.. EB =e= sum(w,Prob(w)*Z(w));

obj_RASSP(w)..  WB =I=Z(w);

obj_Scenario(w) .. z(w) =e= p*sum({d,c},QDC(d,c,w)) - (sum(d,f(d)*x(d)) + sum(s,A(s)*y(s)) +
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)))
- Say*sum(c, (1-alfa(c))*demL(c,w))
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- Say2*sum(s,(1-alfa2)*capS_L(s));
Positive Variable CapF(s);

Equations
Consaddl
Consadd?2

consl(s,w)..  u(s,w)=L= CapF(s);

Consaddi1(s).. CapF(s) =I=capS_2(s)*y(s) ;

Consadd2(s).. CapF(s) =I= capS_2(s)-alfa2*capS_L(s) ;

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

cons3(s,w)..  u(s,w) =e=sum(d,QSD(s,d,w));

cons4(d,w)..  sum(s,QSD(s,d,w)) =e= sum(c,QDC(d,c,w));

cons5(c,w)..  sum(d,QDC(d,c,w)) =I= dem2(c,w) - alfa(c)*demL(c,w);

Model SCND

/
obj_Hybrid
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obj_RNSSP
obj_RASSP
obj_Scenario
consl
cons2
cons3
cons4
conss
Consadd1
Consadd?2

/

Options

mip = CPLEX
reslim =100
optcr =0

*Parameters
*WorstCaseBenefit(iter)
*ExpectefBenefit (iter)

*Result(iter,*)

*Loop(iter,

*Lamda=L(iter);

WWW.optimyar.com
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Solve SCND us mip max HO;

$ontext
WorstCaseBenefit(iter)=WB.l;
ExpectefBenefit (iter)=EB.I;
Result(iter,'Lamda’) = Lamda;
Result(iter, WB") = WB.I;
Result(iter,'EB") = EB.I;
$offtext

Display
HO.I
WB.I
EB.I
Zl

y.l

X.|
QSD.I
QDC.I
alfa.l
alfa2.l
CapF.l
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