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

/

wl 0.2
w2 0.3
w3 0.1
w4 0.2
ws 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

capD
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capS
dem

dem_N

*hkkkkhkkikkkhkkkikkikikkk

Free Variable
Z(w)
EB

Binary Variables

y(s)

x(d)

v(w)

Scalar bigM;
bigM=sum(c,dem_N(c));

Positive Variable
u(s,w)
QSD(s,d,w)
QDC(d,c,w)
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Equations
obj_RNSSP
obj_Scenario
consl

cons2

cons3

cons4

conss

cons6

consprobust

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

cons1(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) =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= dem(c,w);
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consé(c,w)..  sum(d,QDC(d,c,w)) =g= 0.5*dem(c,w) - (1-v(w))*bigM;

scalar pay /0.9/;

consprobust..  sum(w,Prob(w)*v(w))=g=pay;

Model SCND
/

obj_ RNSSP
obj_Scenario
consl

cons2

cons3

cons4

conss

cons6
consprobust

/

Options
mip = CPLEX
reslim =100

optcr =0
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Solve SCND us mip max EB,;

Display
EB.I
Zl

y.
x.1
v.l
QsD.l
QDC.I

OptimYar
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Sets

= O O

/s1*s10/

/d1*d20/
/c1*c30/
Iw1*w5/

Parameters

A(s)

(d)
b(s)

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

p

dem(c,w)

dem_N(c)

capD(d)

capS(s)
Prob(w)

/

wl
w2
w3
w4
w5

/

0.2
0.3
0.1
0.2
0.2

WWW.optimyar.com
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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
A

f

b

trSD
trDC
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capD
capS
dem

dem_N
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Free Variable
Z_Mulvey
Z(w)

EB

Binary Variables

y(s)

x(d)

v(w)

Scalar bigM;
bigM=sum(c,dem_N(c));

Positive Variable
Var

PCV "constraint violations"

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

Equations
obj_Mulvey
obj_RNSSP
obj_Scenario
consl
cons2
cons3
cons4
consS
cons6
consVar

consP

Scalar
lamda

Say

lamda=0.0001;
Say=1/10;

obj_Mulvey..

WWW.optimyar.com

Z_Mulvey=e= EB -lamda*Var - Say*PCV;
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obj_RNSSP..  EB =e= sum(w,Prob(w)*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))) ;

cons1(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) =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= dem(c,w);

cons6(c,w)..  sum(d,QDC(d,c,w)) =g= 0.5*dem(c,w) - phi(w);

consVar.. Var =g= sum(w,Prob(w)*(EB-Z(w))*(EB-Z(w)));
consP.. PCV =e= sum(w,Prob(w)*phi(w));
Model SCND

/
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obj_Mulvey
obj_ RNSSP
obj_Scenario
consl
cons2
cons3
cons4
conss
cons6
consVar
consP

/

Options

MIQCP = CPLEX
reslim =100

optcr =0

Solve SCND us MIQCP max Z_Mulvey;

Display
EB.I
Var.l
PCV.I
Zl

y.l
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Sets

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

= O O

wl*wb/

Parameters
As)
f(d)
b(s)
trSD(s,d)
trDC(d,c)
p
dem(c,w)
dem_N(c)
capD(d)
capS(s)
Prob(w)
/
wl 0.2
w2 03
w3 0.1
w4 0.2
ws 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
A

f

b

trSD
trDC
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capD
capS
dem

dem_N
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Free Variable
Z YulLe
Z(w)

EB

Binary Variables

y(s)

x(d)

v(w)

Scalar bigM;
bigM=sum(c,dem_N(c));

Positive Variable

SD

PCV "constraint violations"
phi(w)

teta(w)

u(s,w)

WWW.optimyar.com
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QSD(s,d,w)
QDC(d,c,w)

Equations
obj_YuLe
obj_RNSSP
obj_Scenario
consl
cons2
cons3
cons4
conss
cons6
consSD
consP

consteta

Scalar
lamda

Say

lamda=0.0001;
Say=1/10;

WWW.optimyar.com

obj_YulLe.. Z YulLe=e= EB -lamda*SD - Say*PCV;
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obj_RNSSP..  EB =e= sum(w,Prob(w)*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))) ;

cons1(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) =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= dem(c,w);

cons6(c,w)..  sum(d,QDC(d,c,w)) =g= 0.5*dem(c,w) - phi(w);

consSD.. SD =g= sum(w,Prob(w)*(2*teta(w)-(EB-Z(w))));

consP.. PCV =e= sum(w,Prob(w)*phi(w));

consteta(w).. teta(w) =g= EB-Z(w);

Model SCND
/


www.optimyar.com

WWW.optimyar.com

obj_YuLe
obj_RNSSP
obj_Scenario
consl
cons2
cons3
cons4
conss
cons6
consSD
consP
consteta

/

Options
MIP = CPLEX
reslim =100
optcr =0

Solve SCND us MIP max Z_Yule;

Display
EB.I
SD.I
PCV.I
Zl
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Sets

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

= O O

wl*wb/

Parameters
As)
f(d)
b(s)
trSD(s,d)
trDC(d,c)
p
dem(c,w)
dem_N(c)
capD(d)
capS(s)
Prob(w)
/
wl 0.2
w2 03
w3 0.1
w4 0.2
ws 0.2
/

WWW.optimyar.com
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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
A

f

b

trSD
trDC
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capD
capS
dem

dem_N
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Free Variable
Z SV

Z(w)

EB

Binary Variables

y(s)

x(d)

v(w)

Scalar bigM;
bigM=sum(c,dem_N(c));

Positive Variable
SV
Gama(w)

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

Equations
obj_SV
obj_RNSSP
obj_Scenario
consl
cons2
cons3
cons4
conss
cons6
consSV

consGama

Scalar
lamda

Say

lamda=0.0001;

obj_SV.. Z_SV=e= EB -lamda*SV

WWW.optimyar.com
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obj RNSSP.. EB =e=sum(w,Prob(w)*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))) ;

cons1(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) =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= dem(c,w);

consé(c,w)..  sum(d,QDC(d,c,w)) =g= 0.5*dem(c,w) ;

consSV.. SV =g= sum(w,Prob(w)*power(Gama(w),2));
consGama(w)..  Gama(w) =g= EB - z(w);

Model SCND

/

obj_SV
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obj_ RNSSP
obj_Scenario
consl

cons2

cons3

cons4

conss

cons6
consSV
consGama

/

Options

MIQCP = CPLEX
reslim =100

optcr =0

Solve SCND us MIQCP max Z_SV;

Display
EB.I
SV.I
Zl

y.

X.|

QSD.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_L
P U

*P=price is a unifoem RV

Lamda_capS(s)
*CapS = Capacity of suppliers is exponetial RV
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dem(c,w)
dem_N(c)
capD(d)
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);
pL =10

p_U = 20;

capD(d) = uniform(500,1000);

Lamda_capS(s) = 1/uniform(1000,2000);

WWW.optimyar.com
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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));

*hkkkhkhkkkkkkhkiikkk

Free Variable

Z

Binary Variables

y(s)
x(d)

Positive Variable
u(s)

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

Equations
obj

consl
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cons2
cons3
cons4

cons5

Scalars
alfal /0.8/
alfa2 /0.3/

obj.. z=I= (P_L + (1-alfal)*(P_U-P_L))*sum({d,c},QDC(d,c)) - (sum(d,f(d)*x(d)) + sum(s,A(s)*Yy(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))) ;

cons1(s).. u(s) =L=-Log(alfa2)/Lamda_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)..  sum(d,QDC(d,c)) =I=dem_N(c);


www.optimyar.com

Model SCND
/

obj

consl

cons2

cons3

cons4

consb

Options

mip = CPLEX
reslim =100
optcr =0

Solve SCND us mip max Z;

Display
Zl

y.

X.|
QsD.l
QDC.I

WWW.optimyar.com
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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

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

wl 0.2
w2 03
w3 0.1
w4 0.2
ws 0.2
/

WWW.optimyar.com



www.optimyar.com

WWW.optimyar.com

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
A

f

b

trSD
trDC
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capD
capS
dem

dem_N

*hkkkhkhkkkkkkhkiikkk

Free Variable
AR

RR

Z W

Z(w)

EB

WB

Binary Variables

y(s)
x(d)

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

u_w(s)
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QSD_w(s,d)
QDC_w(d,c)

Equations
obj_AR
obj_RNSSP
obj_ RASSP
obj_Scenario
obj_w
consl
cons2
cons3
cons4
conss
consl w
cons2_w
cons3 w
cons4d_w

consS_w

*khkkkhkhkkkk

obj_w ..

Zw =e=

WWW.optimyar.com

p*sum({d,c},QDC_w(d,c)) - (sum(d,f(d)*x(d)) + sum(s,A(S)*y(s)) +

sum({s,d},trSD(s,d)*QSD_w(s,d))

+ sum({d,c},trDC(d,c)*QDC_w(d,c)) + sum(s,b(s)*u_w(s))) ;
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consl w(s)..  u_w(s) =L=capS(s)*y(s);

cons2_w(d)..  sum(S,QSD_w(s,d))=L= capD(d)*x(d);

cons3_w(s).. u_w(s) =e= sum(d,QSD_w(s,d));

consd_w(d)..  sum(s,QSD_w(s,d)) =e= sum(c,QDC_w(d,c));

cons5_w(c)..  sum(d,QDC_w(d,c)) =I= dem_w(c);

*hkkhkkkkhkhkkhiikhkkx

Model SCND_W
/

obj_w

consl w
cons2_w
cons3_w
consd w
conss_w

/

Options
Optcr=0;
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Parameters

ZS(w);

Loop(w,

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

Solve SCND_w us mip max Z_w;

ZS(w)=Z w.l;

);

*end of loop

Display ZS;

Scalar PIV,EVPI;

PIV=' sum(w,prob(w)*ZS(w));

EVPI=PIV - 6763.496;

Display EVPI;
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Sets

= O O

/s1*s10/

/d1*d20/
/c1*c30/
Iw1*w5/

Parameters

A(s)

(d)
b(s)

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

p

dem(c,w)

dem_N(c)

capD(d)

capS(s)
Prob(w)

/

wl
w2
w3
w4
w5

/

0.2
0.3
0.1
0.2
0.2

WWW.optimyar.com
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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
A

f

b

trSD
trDC
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capD
capS
dem

dem_N

*hkkkkhkkikhkkhkkkikkikikk

Free Variable
Z(w)
EB

Binary Variables

y(s)
x(d)

*Nominal
y.fx(s)=0;
y.fx('s1)=1;
y.fx('s3")=1,;
x.fx(d)=0;
x.fx('d7")=1;
x.fx('d15"=1,;
x.fx('d17)=1;
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Positive Variable
u(s,w)
QSD(s,d,w)
QDC(d,c,w)

Equations
obj_ RNSSP
obj_Scenario
consl

cons2

cons3

cons4

consb

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

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);
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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= dem(c,w);

Model SCND
/

obj_ RNSSP
obj_Scenario
consl

cons2

cons3

cons4

conss

/

Options
mip = CPLEX
reslim =100

optcr =0

Solve SCND us mip max EB;
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Scalar VSS;

VSS= 6763.496-EB.I;

Display

EB.I

OptimYar
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