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Abstract

In 2002, Taiwan joined the World Trade Organization in the name of
The Separate Customs Territory of Taiwan, Penghu, Kinmen, and Matsu
(TPKM) as an observer. In the same year, the Taiwan Tobacco and Liquor
Bureau was restructured into "Taiwan Tobacco and Liquor Co., Ltd." in
response to competition after market opening and to increase business
efficiency. For facing the double whammy from foreign market competition
and domestic declining demand, the revenue of Taiwan Tobacco and
Alcohol Company has declined year by year in recent years. Although it has
been restructured into a company, it still maintains the traditional logistics
management method in terms of goods distribution, resulting in high
transportation costs and low quality of distribution services. Therefore, the
Taiwan Tobacco and Alcohol Company began to review the reasonableness
of various transportation and distribution costs within the logistics

operation.

This study examines various logistics and transportation activities
based on the activity-based costing (ABC) approach, which operated in the
northern branch of the Taiwan Tobacco and Alcohol Company, for
calculating reasonable transportation costs and examining possible
influence of considering floating rates. Our research is carried out in an
experimental way and uses operations research method to construct a
mathematical model framework, lists the parameter settings and index
frameworks related to each goal, and analyzes its transportation and
distribution problems with measurement methods. Through optimal
simulation analysis, the freight cost is calculated, the freight related -item
parameters are adjusted, and the total daily transportation cost is found to be
minimized, thereby rationalizing the transportation cost, evenly distributing
the freight volume of the trucks, and ensuring that the driver receives the
appropriate payment. This study proposes feasible solutions to pursue cost
rationalization and operational efficiency and provide optimal suggestion
for tobacco and alcohol companies to proceed transportation operation and

modes selection.

Keyword: Activity-Based Costing method, Operation Research,
Floating rates, Optimal Simulation
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TERATH)(10) R F AL RA AT R 12082 044 Ll qe T
30202 23623 (1) % % &35 122 1~ 3-8 AER T f28(12) &% §
Asrd e A2 4220 24 m;/:ré LA L3028 21 60 A2 F(13)-

a=19.2%km-12); (8)
0<=a ;a<=345.6; )
b=27.56*((km*2)/7); (10)
94.4<=b ;b<=236.23 ; (11)
I=km*2; (12)
24<=1 ;1<=60 ; (13)

Fo kb 7 208 R 5T S1204(14) B AR R
ﬁﬁ%%fm%imWM#ﬁﬁb“&bﬂ%?’%§$&$§%§NMMS’
BE AT L AN R X FRL R R R P B ApER(T eR p
“@ﬁﬁ&x&ﬁaﬁlbﬁﬁﬁmQ IR S E el S wgaiﬁ%fﬁﬁ
BTy FHF AT RIERE T 10%215%2 F(18) K E T 455 p 18 2 i
3Bﬁﬁiﬁﬁ%&ﬁgﬁiﬁﬁfhﬁi%&éﬁﬁmmmmn

0<=q; q<=120; (14)
0.4<=p ;p<=1.0; (15)
q >= (4600/(xbar*mbar)); (16)
p >= ((q*5/6)/100); (17)

1/9*(afloor+bfloor+c+d+e+f+g+h+j+k+l)<=o0 ;0<=3/17*(afloor+bfloor+c+d+e+f+g

+h +j+k+); (18)
@gin(mbar); (19)
(@gin(xbar); (20)
@gin(q); 21

OB SR AT T SEDRINS IF S
&,E_@Tg’»ﬁ’fm%&":%éfr{@%% F 050 Aok AP R-REe P T
RIS ,?,—L‘Bxﬁ’r s R RREE R & % (22)(23)(24) °

afloor=@if(a-@floor(a)#ge#0.5,@floor(a)+1,@floor(a)); (22)
bfloor=@if(b-@floor(b)#ge#0.5,@floor(b)+1,@floor(b)); (23)
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end

pricefloor=@if(price-@floor(price)#ge#0.5,@floor(price)+1,@floor(price)); (24)

5.2.6 2 =~ %

+ 19 Bz = %

5L TE Beid
price EY A A 55,993.17
pricefloor > AT 55,993
xbar Tiak p gD fmik 13
mbar FpE B T8 bl 3
p fooEf 0.98
q S AERE.S 118
a P - 57.6
afloor P ET-Hr AT 58
b L % 118.11
bfloor R T 118
c wis y 95
d LR 71
e FER 508
f TEY 90
g 15 8
h AL B () 3
j i g R R (FTR) 2
k e P 12
1 % 30
0 34 110.56
km A 15
Total AINEEF P FARILE PR 4600
5.2.7 B ECYIE P fRlkcsr T09 Ak
LREWATT AR SRR AT E Y Ak B Y B D e T

ﬁ%&’ﬂﬁﬁiéﬂﬁmﬁgﬁﬁwéﬁ+@,lf
BT R P EILG4600 + FF R v E PRERE -
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HiF P el mbar=1 | mbar=2 mbar =3 mbar = 4
Lo xbar =10 = - - 56,863
L- o8 xbar = 11 . - - 60,473
FLt-o @ xbar =12 3 - - 63,933
Lz o xbar =13 A - 55,993 67,545
Flw od xbar = 14 : - 58,716 71,156
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FLAp 2 xbar = 18 - : 69,379 85,033
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model:

min=pricefloor;

price=(xbar*mbar) * (afloor* (p+0.6)+bfloor+c+dte* (p+0.6) +f+g+h+j+k+l+o);
xbar=10;

km=15;

mbar=1;

c=95;d=71;e=508;f =%0;g=8;h=3;]j=2;k=12;

total = 4600;

a = 19.2% (km-12) ;

0<=a ;a<=345.6 ;

b=27.56% ((km*2) /7);

94.4<=b ;b<=236.23 ;

1=km*2;

24<=1 ;1<=60 ;

0<=qg; g<=120;

0.4<=p ;p<=1.0 ;

g >= (4600/ (xbar*mbar)) ;

p >= ((g*5/6)/100);

1/9* (afloor+bfloor+c+d+e+f+g+h+j+k+l) <=0 ;0<=3/17* (afloor+bfloor+c+d+e+f+g+h +j+k+1);
@gin (mbar) ;

Bgin (xbar) ;

€gin(q);

afloor=@if (a-@floor (a)#ge#0.5,@floor(a)+1,@floor(a));

bfloor=@if (b-@floor (b)#ge#0.5,8floor(b)+1,@floor (b))

pricefloor=@if (price-@floor (price) #ge#0.5,@floor (price)+1,@floor (price));
end

Lingo 18.0 Solver Status [Lingo1] X
— Solver Status —Wariables
Model Class: MILP Total 13
Nonlinear: 1]
State: Infea=sible Integers: 7
Objective: 0 ~ Constraints
Infeasibility: L Total: 35
Nonlinear: 1]
Iterations: 0
—MNonzeras
Extended Solver Status Tolal: 54
Solver Type: B-and-B e !
Best Obj: L Generator Memony Used (K]
Obj Bound ~1e+030 2
Steps: o Elapsed Runtime [hh:mm:ss)
Active: 0 00:00:04

Update Interval: |2
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LINGO Error Message X
—Eror Code: ——————————————— -
81 Copy Explain I 0K I
— Ermor Test:

Ho fea=sible solution found.

LINGO Error Message X
~EmorCode: ——————————————— -
193 Copy Explain | aK I
— Emor Text:

A solution is not available for this model.

o 223 - 4(A))

model:
min=pricefloor;
price=(xbar*mbar) * (afloor* (p+0.6)+bfloor+c+d+e* (p+0.6) +f+g+h+j+k+1l+o) ;
xbar=22;
km=15;
mbar=1;
c=85;d=71;e=508;f =90;g=68;h=3;9=2;k=12;
total = 4600:
a = 19.2*% (km-12) ;
0<=a ;a<=345.6 ;
=27.56%( (km*2) /7) ;
94.4<=b ;b<=236.23 ;
1=km*2;
24<=1 ;1<=60 ;
0<=qg; g<=120;
0.4<=p ;p<=1.0 ;
g >= (4600/ (xbar*mbar)) ;
p >= ((g*5/6)/100);
1/9*% (afloor+bfloor+c+d+e+f+g+h+ij+k+l) <=0 ;0<=3/17* (afloor+bfloor+c+d+e+f+g+h +j+k+l);
@gin (mbar) ;
Bgin (xbar) ;
Bgin(q):
afloor=@if (a—-@floor(a) #ge#0.5,@floor(a)+1,@floor(a)):
bfloor=@if (b-@floor (b) #ge#0.5,@floor (b)+1,8floor (b))
pricefloor=@if (price-@floor (price) #ge#0.5, @floor (price)+1, @floor (price));
end
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Lingo 18.0 Solver Status [Lingo1] b4
— Solver Status —ariables
Model Class: MILP Total 13
MNonlinear: 0
State: Infea=sible Integers: 7
Obiective: o — Constraints
Infeasibility: S Total: 35
MNonlinear: 0
Iterations: 0
— Nonzeras
Extended Solver Status Tolal: 54
Solver Type: B-and-B e i
Best Obj: L. — Generator Memony Used (K)——
Obi Bound ~1e+030 o2
Steps: o — Elapsed Runtime (hh:mm:ss]
Active: 0 00:00:02
Update Interval: |2 Interupt Solver | |
LINGO Error Message X
[EnorCodei— Copy Ewplan || ok |
— Eror Text:

No feasible =olution found.

LINGO Error Message X
~EmorCode: —————————————— -
193 Copy Explain | 0K I
— Eror Text:

A =s=olution is not available for this model.
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model:

min=pricefloor;

price=(xbar*mbar) * (afloor* (p+0.6) +bfloor+c+d+e* (p+0.6) +f+g+h+j+k+1+0);
xbar=10;

km=15;

mbar=2;

c=95;d=71;e=508;f =90;0=8;h=3;3=2;k=12;

total = 4600;

a = 19.2* (km-12);

O<=a ;a<=345.6 ;

b=27.56* ((km*2)/7):

94.4<=b ;b<=236.23 ;

1=km*2;

24<=1 ;1<=60 ;

0<=q; g<=120;

0.4<=p ;p<=1.0 ;

q >= (4600/ (xbar*mbar)):;

P >= ((g*5/6)/100);

1/9* (afloor+bfloor+c+d+e+f+g+h+i+k+l) <=0 ;0<=3/17* (afloor+bfloor+c+d+e+f+g+h +3+k+l);
@gin (mbar) ;

fgin (xbar);

@gin(q);

afloor=@if (a-@floor (a) #ge#0.5,@8floor (a)+1l,@floor(a)):

bfloor=@if (b-@floor (b) #ge#0.5,@floor (b)+1,@8floozr (b)) :

pricefloor=@if (price-@floor (price)#ge#0.5,@floor (price)+1,@floor (price));
end

Lingo 19.0 Solver Status [Linge1] ped
Solver Status Variables
Model Class: MILP Tota: 13
Nonlinear: 0
State: Infeasible Integers: 7
D e 0 Constairts
Infeasibility: L Total: 35
Nonlinear: 0
Ikerations: 0
Monzeros
[ Extended Solver Status ————————————— Total: 54
Solver Type: B-and-B Noriinear v
Best Obj: L ~ Generator Memory Used (K] ——
Obj Bound: —1e+030 29
Steps: 0 Elapsed Runtime (hhcmm:ss)
Active: 0 00:00:01

Updalelntewal'.IZ Interrupt S olves HTI

LINGO Error Message X

Emor Code: ,
o1 Copy Eplan || 0K |
— Emor Text:

Ho feasible solution found.
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model:

min=pricefloor;
price=(xbar*mbar)* (afloor* (p+0.6)+bfloor+c+d+e* (p+0.6) +f+g+h+j+k+l+0) ;
xbar=19;

km=15;

mbar=2;

c=95;d=71;e=508;f =90;g=8;h=3;3=2;k=12;

total = 4600;

a = 19.2* (km-12) ;

O<=a ;a<=345.6 ;

b=27.56* ( (km*2) /7);

94.4<=b ;b<=236.23 ;

1=km*2;

24<=1 ;1<=60 ;

0<=q; q<=120;

0.4<=p ;p<=1.0 ;

q >= (4600/ (xbar*mbar)):

p >= ((g*5/6)/100);

1/9* (afloor+bfloor+c+d+e+f+g+h+j+k+l) <=0 ;0<=3/17* (afloor+bfloor+c+d+e+f+g+h +j+k+l);
@gin (mbar) ;

Bgin (xbar) ;

Bgin(q):

afloor=@if (a-@floor(a) #ge#0.5,@floor (a)+1,@floor (a))
bfloor=@if (b-@floor (b) #ge#0.5,@floor (b)+1,R@floor (b))

pricefloor=@if (price-@floor (price)#ge#0.5,@floor (price)+1, @floor (price));
end

Lingo 19.0 Solver Status [Lingo1] X
Solver Status Variables
Model Class: MILP Ui 13
Norlinear. 0
State: Infeasible Integers: 7
thesee 0 Constraints
Infeasibility: o Tatal: 35
Norlinear. 0
|terations: 0
Nonzeros
[~ Extended Solver Status——————————— Total: 54
Solver Type: B-and-B Wi v
Best Obi: L ~ Generator Memory Used K] ——
Obj Bound: —1e+030 C)
A 0 Elapsed Runtime (hhmm:ss)
Awlive: 0 00:00:01
Update lntewal‘.l? Interrupt Solver I Clase ‘
»
LINGO Error Message pet
Eror Code: .
Copy Elan || ok |
81
—Emor Test:

Ho feasible solution found.
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model:

min=pricefloor;

price=(xbar*mbar) * (afloor* (p+0.6) +bfloor+c+d+e* (p+0.6) +f+g+h+j+k+1+0) ;
xbar=20;

km=15;

mbar=2;

c=95;d=71;e=508;f =90;0=8;h=3;9=2;k=12;

total = 4600;

a = 19.2* (lm-12);

0<=a ;a<=345.6 ;

b=27.56* ( (km*2)/7);

94.4<=b :b<=236.23 :

1=km*2;

24<=1 ;1<=6€0 ;

0<=q; qQ<=120;

0.4<=p ;p<=1.0 ;

q >= (4600/ (xbar*mbar));

p >= ((g*5/6)/100);

1/9* (afloor+bfloor+c+d+e+f+g+h+j+k+l) <=0 ;0<=3/17* (afloor+bfloor+c+d+e+f+g+h +i+k+l);
fgin (mbar) ;

fgin (xbar) ;

@gin(q):

afloor=@if (a-@floor(a)#ge#0.5,8floor (a)+1,@floor (a));

bfloor=@if (b-@floor (b) #ge#0.5,@floor (b)+1,@floor (b))

pricefloor=@if (price-@floor (price) #ge#0.5,@floor (price)+1, @floor (price)) :
end

Lingo 19.0 Solver Status [Lingo1] x  Glotel optimal sohrion found,

Obpective value: 56863.00
Salver Status Variables Obgective bound: 5686300
Model Class: MILP Totat 13 Infeasibilities: 0,000000
Nonlinear: 0 Euttended solver steps: 1
State: Glaobal Opt Integers: 7 Total solver iterations: 15
Obijective: 56863 Conshaints Elapeed runfirae seconds: 0.04
Infeasibiity:  1.81899e-012 Totat 35 Modsl Class- MILP
MNonlinear; 0
Iterations: 15 )
Monzeros Total variahles: 13
~ Estended Solver Status——————————— Total: 54 gonﬂm \raslaésbles 70
inear: fEger Varlables:
Solver Type: B-and-B Nonlinear : a
Best Obj: 56863 Generator Memory Used (K] Total constraints: 35
. a0 Nonlingar constraints: 0
Obj Bound: 56863
Steps: 1 . i Total nonzercs: 54
‘ Elapsed Runtime [hh:mm:ss) Nogli : 0
Active: 0 00:00:00
Linearization components added:
Constraints: 18
Update Interval: |2 Interrupt Solve I Close I Variahles: 8
Integers: 6
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Variable Valve  Reducad Cost
PRICEFLOOR ~ 56863.00 0.000000
FRICE  56863.00 0.000000
ZBAR 2000000 0.000000
MBAR  2.000000 0,000000
AFLOOR 5800000 0000000
P 09583382 0,000000
BFLOOR 1180000 0.000000

C 9500000 0.000000
D 7100000 0000000
E 5080000 0.000000
F 9000000 0,000000
G 8.000000 0000000
H 3000000 0000000
I 2000000 0.000000
E 1200000 0.000000
L 3000000 0.000000
O 1105556 0000000
EM 1500000 0.000000

TOTAL 4600000 0.000000
A 5760000 0,000000
B 1181143 0.000000
Q 1150000 0.000000

o 21 o2 EA AR

model:

min=pricefloor;
price=(xbar*mbar)* (afloor* (p+0.6)+bfloor+c+d+e* (p+0.6) +f+g+h+j+k+1l+0);
xbar=21;

km=15;

mbar=2;

c=95;d=T71;e=508;f =90;g=8;h=3;]j=2;k=12;

total = 46€00;

a=19.2* (km-12);

O<=a ;a<=345.6 ;

b=27.56* ((km*2)/7):

94.4<=b ;b<=236.23 ;

1=km*2;

24<=1 ;1l<=60 ;

0<=q; g<=120;

0.4<=p ;p<=1.0 ;

g >= (4600/ (xbar*mbar));

p >= ((g*5/€)/100);

1/9* (afloor+bfloor+c+d+e+f+g+h+j+k+l) <=0 ;0<=3/17* (afloor+bfloor+c+d+e+f+g+h +i+k+l);
Bgin (mbar) ;

Bgin (xbar) ;

Bgin(q);

afloor=@if (a-@floor (a) #ge#0.5,@floor (a)+1,@floor(a)):

bfloor=@if (b—-@floor (b) #ge#0.5,8floor (b)+1,@floozr (b))

pricefloor=@if (price-@floor (price) #ge#0.5,@floor (price)+1, @floor (price)):
end
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Lingo 19.0 Solver Status [Lingo1] > Global optirnal solution found,
. Obpective value: 58716000
[ Solver Status varatles 4 | Obpctive bound 5871600
Model Class: MILP ot e Infeasibilities: 0.000000
onlinear; 0
State: Global Opt Integers: 7 | Dvtendedsolverstps: !
Total solver iterations: 15
Objective: 58716 — Constiaints Elapsed runtime seconds: 004
Infeasibiity,.  6.36646e—012 Total 35
! Monlinear: 0 Meodel Class: MILP
|terations: 15
MNonzeros Total variahles: 13
~ Extended Solver Status Total: 54 Monlinear variables: 0
Solver Type: B—and-B Noniinear: 0 beger varishles: 7
Best Obj: 58716 Generator Memory Used (K] Total constrints: 35
Obj Bound: 58716 30 Nenlinear constiaints: 0
Steps: 1 . ) Total nonzeros: 54
. Elapsed Runtime [hh:mm:ss) MNonlingar ; 0
Active: 0 00:00:00
Linearization components added:
Constraints: 13
Update Interval |2 Interrupt Solve: Close Variahles: g
Integers: 6
Variahle Value  Reduced Cost
PRICEFLOOER 5871600 0,000000
FRICE 5871600 0.000000
XBAR 2100000 0,000000
MBAR  2,000000 0000000
AFLOOR 5800000 0000000
P 09166863 0.000000
BFLOOR 1180000 0,000000
C 9500000 0,000000
D 7100000 0.000000
E 5080000 0.000000
F S0,00000 0,000000
G 8.000000 0.000000
H  3.000000 0.000000
I 2000000 0.000000
E 1200000 0.000000
L 3000000 0,000000
0 1105556 0,000000
EM 1500000 0.000000
TOTAL 4600,000 0000000
A 5760000 0.000000
B 118.1143 0,000000
Q 1100000 0.000000
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model:

min=pricefloor;

price=(xbar*mbar) * (afloor* (p+0.6) +bfloor+c+d+e* (p+0.6) +f+g+h+j+k+l+0);
xbar=22;

km=15;

mbar=2;

c=95;d=71;e=508;f =90;0=8;h=3;3=2;k=12;

total = 4600;

a = 19.2* (km-12);

O<=a ;a<=345.6 ;

b=27.56* ( (km*2) /7);

94.4<=b ;b<=236.23 ;

1=km*2;

24<=1 ;1<=60 ;

0<=q; q<=120;

0.4<=p ;p<=1.0 ;

q >= (4600/ (xbar*mbar)):

p >= ((g*5/6)/100);

1/9* (afloor+bfloor+c+d+e+f+g+h+j+k+l) <=0 ;0<=3/17* (afloor+bfloor+c+d+e+f+g+h +j+k+l);
fgin (mbar) ;

Bgin (xbar) ;

Bgin(q):

afloor=@if (a-@floor (a) #ge#0.5, @floor (a) +1, @floor (a) )

bfloor=@if (b-@floor (b) #ge#0.5,@floor (b)+1,@floor (b)) ;

pricefloor=@if (price-@floor (price) #ge#0.5,@floor (price)+1,@floor (price));
end

. ”_ L Glokal optimal solution found.
Lingo 19.0 Solver Status [Lingo1] Y Objective value: E0473.00
~ Solver Status Yariables Obpctl\rcbound 473,00
Model Class: MILP Total: 13 Infeasibilities: 09090031 E-06
Nonlinear: 0 BExtendad solver steps: 0
State: Global Opt Integers: 7 Total sclver iterations: 12
R Elapsed runtire seoonds: 0
Objective: 60473 (e
Infeasibiity,. ~ 9.99993=—-007 Total: 35 Meodel Class: MILP
Norlinear: 1]
Iterations: 12 .
NEre To*al_\namblcs_: 13
— Extended Solver Status——— Total 54 g‘zﬂm "3:129133 70
i ] ZEr Varlahles:
Salver Type: B-and-B L !
Best Obj 60473 ~ Generator Memory Used (K] Tofal constraints: 35
N Nenlingar constraints: 0
Obj Bound: 60473
Steps: i] . i Total nonzeros: 54
‘ Elapsed Runtime [hk:mm:ss) Nenli ‘ 0
— 0 00:00:00
Linearization corponents added:
Constralnts: 18
Update Interval: |2 Interrupt Solve; Close Variahles: ]
Integers: 6
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Wariable Valve  Reduced Cost
FPRICEFLOOR ~ 60473.00 0.000000
FRICE 647400 0.000000
XBAR 2200000 0.000000
MBAR  2.000000 0.000000
AFLOOR 5800000 0.000000
F 08750062 0.000000
EFLOOR  118.0000 0.000000
C 9500000 0.000000
D 71.00000 0000000
E  508.0000 0.000000
F 9000000 0.000000
G B000000 0.000000
H 3000000 0.000000
I 2000000 0000000
K 1200000 0000000
L 3000000 0.000000
0 1105556 0.000000
EM 1500000 0.000000
TOTAL 4600000 0.000000
A 5760000 0.000000
B 1181143 0.000000
Q 1050000 0.000000

o 108 {EzApEfE

model:

min=pricefloor;

price=(xbar*mbar) * (afloor* (p+0.6) +bfloor+c+d+e* (p+0.6)+f+g+h+j+k+l+0) ;
xbar=10;

km=15;

mbar=3;

c=95;d=71;e=508;f =9%0;g=8:;h=3;j=2;k=12;

total = 4600;

a = 19.2*% (km-12) ;

0<=a ;a<=345.6 ;

b=27.56* ((km*2) /7);

94.4<=b ;b<=236€.23 ;

1=km*2;

24<=1 ;1<=60 ;

0<=q; g<=120;

0.4<=p ;p<=1.0 ;

g >= (4600/ (xbar*mbar)) ;

p >= ((g*5/6)/100);

1/9% (afloor+bfloor+c+d+e+f+g+h+j+k+l) <=0 ;0<=3/17* (afloor+bfloor+c+d+e+f+g+h +j+k+1);
@gin (mbar) ;

@gin (xbar) ;

Bgin(q)

afloor=@if (a-@floor(a) #ge#0.5,@floor(a)+1,@floor(a)) s

bfloor=@if (b-@floor (b) #ge#0.5,@floor(b)+1,@8floor (b))

pricefloor=@if (price-@floor (price)#ge#0.5,@floor (price) +1, @floor (price));
end

LINGO Error Message X
Emor Code: .
a1 Copy Explain | ok |
—Emor Text:

No fea=sible =s=olution found.
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LINGO Error Message X
Emor Code:
193 Copy Exlain [ ok |
—Emor Text:

A solution is not awailable for this model.

Lingo 18.0 Solver Status [Lingo1] w
— Solver Status —Warables
Model Class: MILP Total 13
Monlinear: 1]
State: Infeasible Integers: 7
Objective: 0 — Constraints
Infeasibility: S Totat 35
Monlinear: 1]
Iterations: 0
—MNonzeros
Extended Solver Status '!'otal: 54
Solver Type: B-and-E e !
Best Obj; L Generator Memory Used [K]
Obj Bound —1e+030 =
Steps: 0 Elapsed Runtime (hh:mm:ss)
Actve: 0 00:00:02
Update Interval: |2 ntermupt Solver | | Close I
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model:

min=pricefloor;
price=(xbar*mbar)* (afloor* (p+0.6) +bfloor+c+d+e* (p+0.6) +f+g+th+j+k+l+o);
xbar=11;

km=15;

mbar=3;

c=95;d=71;e=508;f =90;g=8;h=3;3=2;k=12;

total = 4600;

a = 19.2* (km-12) ;

0<=a ;a<=345.6 ;

0=27.56% ((km*2)/7):

84 .4<=b ;b<=236.23 ;

1=km*2;

24<=1 ;1<=60 ;

0<=qgq; qg<=120:

0.4<=p ;p<=1.0 ;

g >= (4600/ (xbar*mbar));

p >= ((g*5/6)/100);

1/9*% (afloor+bfloor+c+d+e+f+g+h+j+k+l) <=0 ;0<=3/17*(afloor+bfloor+c+d+e+f+g+h +j+k+1);
Bgin (mbar) ;

@gin (xbar) ;

Bgin(q):

afloor=@if (a-@floor (a) #ge#0.5,@floor (a)+1,@floor (a))

bfloor=@if (b-@floor (b) #ge#0.5,@floor (b)+1,@floor (b)) ;

pricefloor=@if (price-@floor (price) #ge#0.5,@floor (price) +1,@floor (price));
end

LINGC Error Message X
Eror Code: .
01 Copy Explan [0k ]
—Ermor Text:

Ho feasible =olution found.

LINGO Error Message X
Eror Code: .
193 Copy Ewplin  [[ ok ]
—Ermor Text:

A solution is not available for this model.

67 #? A FHEA 44 ePaper(2022 £)



FEFE P mpeE et 4

Lingo 18.0 Solver Status [Lingo1] b4
— Solver Status —Wariables
Model Class: MILP Total 13
MNonlinear: 0
State: Infeasible Integers: 7
Obiective: 0 — Constraints
Infeasibility: S Total 35
MNonlinear: 0
Iterations: 0
— Nonzeros
Extended Solver Status '!'olal: 54
Solver Type: B-and-B e !
Best Obj; L Generator Memory Used K]
Obj Bound: —1e+030 =
Steps: o Elapsed Runtime [hk:mm:ss)
Active: 0 00:00:01
Update Interval: |2 nterupt Solver | | Close I

o 12:3 Tz 4pa i

model:

min=pricefloor;

price=(xbar*mbar) * (afloor* (p+0.6) +bfloor+c+d+e* (p+0.6) +f+g+h+j+k+1l+0);
xbar=12;

km=15;

mbar=3;

c=95;d=71;e=508;f =90;9g=8;h=3;]j=2;k=12;

total = 4600;

a = 19.2* (km-12) ;

0<=a ;a<=345.6 ;

b=27.56*((km*2) /7);

94 .4<=b ;b<=236.23 ;

1=km*2;

24<=1 ;1<=60 ;

0<=q; g<=120;

0.4<=p ;p<=1.0 ;

g >= (4600/ (xbar*mbar)) ;

p >= ((g*5/6)/100);

1/9* (afloor+bfloor+c+d+e+f+g+h+j+k+l)<=o0 ;0<=3/17* (afloor+bfloor+c+dte+f+g+h +j+k+1l);
@gin (mbar) ;

@gin (xbar) ;

@gin(q) ;

afloor=@if (a-@floor (a)#ge#0.5,@floor (a)+1,@floor(a));

bfloor=@if (b-@floor(b)#ge#0.5,@floor(b)+1,@flooxr (b)) ;

pricefloor=@if (price-@flcor (price) #ge#0.5,@floor (price)+1,@floor(price));
end
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LINGO Error Message p4
Eror Code: .

a1 Copy Ewlan [ 0k |
—Emor Text:

Ho feasible =olution found.

LINGO Error Message X
Eror Code: .

193 Copy o
—Emor Text:

A solution is not available for this model.

Lingo 18.0 Solver Status [Lingo1] %
— Solver Status —ariables
Model Class: MILP Total 13
Monlinear: 0
State: Infeasible Integers: 7
Objective: 0 — Constraints
Infeasibility: S Total 35
Monlinear: 0
Iterations: 0
—MNonzeras
Extended Solver Status '!'olal: 54
Solver Type: B-and-B i !
Best Obj; L Generator Memory Used K]
Obj Bound: —1e+030 =
Steps: o Elapsed Runtime [hk:mm:ss)
Ativer 0 00:00:02
UDdawlﬂewd:h nterupt Solver || Close I
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model:

min=pricefloor:;
price=(xbar*mbar)* (afloor* (p+0.6)+bfloor+c+d+e* (p+0.6) +f+g+h+j+k+1l+0) ;
xbar=13;

km=15;

mbar=3;

c=95;d=71;e=508;f =%0;g=8;h=3;j=2;k=12;

total = 4600;

a = 19.2* (km-12) ;

0<=a ;a<=345.6€ ;

b=27.56*( (km*2) /7);

94.4<=b ;b<=236.23 ;

1=km*2;

24<=1 ;1<=6€0 ;

0<=q; g<=120;

0.4<=p ;p<=1.0 ;

g >= (4600/ (xbar*mbar));

p >= ((g*5/6)/100);

1/9* (afloor+bfloor+c+d+e+f+g+h+j+k+l) <=0 ;0<=3/17* (afloor+bfloor+c+d+e+f+g+h +j+k+1);
@gin (mbar) ;

Bgin (xbar) ;

@gin(q) ;

afloor=@if (a-@floor (a) #ge#0.5,@floor (a)+1,@floor (a));

bfloor=@if (b-@flcor (b) #ge#0.5,@floor(b)+1,R@flocor (b)) s

pricefloor=@if (price-@floor (price) #ge#0.5,@floor (price)+1,@floor (price));
end

Lingo 18.0 Solver Status [Lingo1] w
— Solver Status ~Wariables
Model Class: MILP Total 13
MNonlinear: 1]
State: Global Opt Integers: 7
Objective: 95993 ~ Constraints
Infeasibilty: 2 .72848e—-012 Totat 35
MNonlinear: 1]
Iterations: 7
—MNonzeros
Extended Solver Status '!'otal: 54
Solver Type: B-and-E o] !
Best Obj: £5g993 Generator Memory Used [K)
Obj Bound 55993 al
Steps: 0 Elapsed Runtime (hh:mm:ss)
Actve: 0 00:00:00
Update Interval: |2 ntermupt Solver | | Close
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Glokal optirmal solution found. Variable  Value  Reduced Cost
Objective value: 5599300  PRICEFLOOR  55993.00 0,000000
El;ﬁcp;imbovndr . oggc%m PRICE 5599317 0,000000
£451 : ,
¥BAR  13.00000 0,000000
Exxtended solver stegs: 0 MBAR 3000000 0000000
Total solver iterations: 7 ' y
. _ AFLOOR 5800000 0,000000
Elapsed rontime seconds: 009 P 09833333 0000000
Mode] Class. MILP BFLOOR 1180000 0,000000
¢ 85,0000 0,000000
Totl variahies: 3 D 7100000 0,000000
Nonlinear variakles: 0 E 5080000 0,000000
Integer variables: 2 F Q000000 0,000000
G 2,000000 0,000000
Total constraints: 35 H 3000000 0,000000
Monlinear constraints: 0 ] 2,000000 0.000000
K 1200000 0,000000
Total nonzeros: 54 L 3000000 0,000000
Monlinear nonzercs: 0 0 1105556 0,000000
- EM 1500000 0,000000
Linearization ?ompomu added: TOTAL 4600000 0.000000
\?m_stﬁm? ;3 A 5760000 0000000
hmabbm_ - ; B 1181143 0,000000
' 0 1180000 0,000000
o 1470 fiFz4p

model:

min=pricefloor;
price=(xbar*mbar)* (afloor* (p+0.6)+bfloor+ct+d+e* (p+0.6) +f+g+h+j+k+l+o) ;
xbar=14;

km=15;

mbar=3;

c=95;d=71;e=508;f =%0;g=8;h=3;]j=2;k=12;

total = 4600;

a = 19.2% (km-12) ;

0<=a ;a<=345.6 ;

b=27.56*((km*2)/7);

94 .4<=b ;b<=236.23 ;

1=km*2;

24<=1 ;1<=60 ;

0<=g; g<=120;

0.4<=p ;p<=1.0 ;

g >= (4600/ (xbar*mbar));

p >= ((g*5/6)/100):

1/9* (afloor+bfloor+c+d+e+f+g+h+j+k+l) <=0 ;0<=3/17* (afloor+bfloor+c+d+e+f+g+h +j+k+1);
@gin (mbar) ;

Bgin (xbar) ;

@gin(q);

afloor=@if (a-@floor (a) #ge#0.5,@floor (a) +1, @floor(a));

bfloor=@if (b-@flcor (b) #ge#0.5,@floor (b)+1,@floor (b)) :

pricefloor=@if (price-@floor (price) #ge#0.5,@floor (price)+1, @floor (price));
end
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Lingo 18.0 Solver Status [Lingo1] X
— Solver Status —Warniables
Model Class: HILP Total 13
Nanlinear: 1]
State: Global Opt Integers: 7
Obiective: 58716 Conshiaints
Infeasibilty. 6. 36646e-012 Total 35
Nanlinear: 1]
[terations: 15
—MNaonzeros
Extended Solver Status Total ~4
Solver Type: B-and-B Noniinear ’
Best Oby 8716 Generator Memony Used (K)
Obj Bound: 58716 2
Steps: 1 Elapsed Runtime [hh:rm: ss)
Active: 0 00:00:00
Update Intervat [2 Interpt Soiver | [ Cose
Glokal optirmal solution found. Variable Value  Reduced Cost
Obp:ﬂ_\re value: 5871600  PRICEFLOOR 5871600 0,000000
Obpective bound: 5871600 PRICE 35871600 0,000000
Infeasibilities: 0.000000 ¥BAR  14.00000 0,000000
Extended solver steps: 1 MBAR  3.000000 0,000000
Total solver terstions: - P o AFLOOR  SBOOXO 0000000
Blapsed runtime seoonds: P 09166363 0000000

BFLOOR 1180000 0,000000

Meodel Class: MILP

C 9500000 0,000000
_ D 7100000 0,000000
Total variables: 13
Nonlinear Variakles: 0 E  508.0000 0,000000
Integer varials: 7 F 9000000 0,000000
G 8000000 0,000000
Total constaints: 35 H 300000 0000000
Nonlinear constraints: 0 I 2000000 0.000000
K 1200000 0,000000
Total nonzercs: 54 L 3000000 0,000000
Nonlingar nonzeros: 0 0 110555 0.000000
EM 1500000 0,000000
Linearization corponents added: TOTAL 4600000 0,000000
Constraints: 18 A 5760000 0.000000
Variables: 8 B 1181143 0.000000
Integers: 6 Q 1100000 0,000000
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o 1558 fEz4p

model:

min=pricefloor;

price=(xbar*mbar) * (afloor* (p+0.6)+bfloor+c+d+e* (p+0.6)+f+g+h+j+k+l+0);
xbar=15;

km=15;

mbar=3;

c=95;d=71;e=508;f =90;g=8;h=3;3=2;k=12;

total = 4600;

a = 19.2% (km-12) ;

O<=a ;a<=345.6 ;

b=27.56*((km*2) /7) ;

94.4<=b ;b<=236.23 ;

1=km*2;

24<=1 ;1<=60 :

0<=g; g<=120;

0.4<=p ;p<=1.0 ;

g >= (4600/ (xbar*mbar)) ;

p >= ((g*5/6)/100);

1/9* (afloor+bfloor+c+d+e+f+g+h+j+k+l) <=0 ;0<=3/17* (afloor+bfloor+c+d+e+f+g+h +j+k+1l);
@gin (mbar) ;

@gin (xbar) ;

Bgin(q)

afloor=@if (a-@floor (a)#ge#0.5,@8floor (a)+1,@floor(a));

bfloor=@if (b-@flcor(b) #ge#0.5,@flocor (b)+1,@floor (b)),

pricefloor=@if (price-@floor (price)#ge#0.5,@floor (price)+1, @floor (price));
end

Lingo 18.0 Solver Status [Lingo1] by
— Solver Status ~Wariables
Model Class: MILP Total 13
Monlinear: 1]
State: Global Opt Integers: 7
Objective: 61423 " Constraints
Infeasibility. ~ 9.99993e-007 Total 35
Monlinear: 1]
Iterations: 12
—Maonzeros
Extended Solver Status Total: 54
Solver Type: B-and-B o !
Best Obj 61423 Generator Memony Used (K)
Obj Bound 61423 e
Steps: 0 Elapsed Runtime (hh:mm:ss)
Actwe: 0 00:00:00

Update Interval: |2
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Glohal optiral solution found. Variahle Value  Reduced Cost
Objective value: 6142300  PRICEFLOOR 6142300  0,000000
Objective bound: 61423.00 PRICE  61424.00 0.000000
Infeasibilities: 099993106 YRAR 1500000 0000000
Enctended solver steps: 0 MBAR 3000000 0.000000
Total sover tieaticas: 12 AFLOOR 5300000 0000000
Elapsed runtime seconds: 005 P 08533431 0000000

Model Class: MILP BFLOOR 1180000 0.000000

C 9500000 0,000000
. D 7100000 0,000000
Nt 0 E 0000 0000000
Integer variables: 7 F 0000000 0,000000
G 8000000 0,000000
Total constraints: 35 H 3000000 0.000000
Nonlinear constraints: 0 ] 2000000 0,000000
K 1200000 0,000000
Total nonzercs: 34 L 3000000 0.000000
Nonlinear nonzeros: 0 0 110555 0,000000
KM 1500000 0,000000
Linearization components added: TOTAL 4600000 0,000000
Constraints: 18 A 5760000 0,000000
Variables: 8 B 1181143 0,000000
Integers: 6 Q 1030000 0,000000

® 165 ftiF=Ap
model:
min=pricefloor;
price=(xbar*mbar) * (afloor* (p+0.6) +bfloor+c+d+e* (p+0.6) +f+g+h+j+k+l+0) ;
xbar=16;
km=15;
mbar=3;
c=95;d=71;e=508;f =%90;g=8;h=3;3=2;k=12;
total = 4600;
a = 19.2% (km-12) ;
0<=a ;a<=345.¢€¢ ;
b=27.56* ((km*2) /7) ;
94.4<=b ;b<=236.23 ;
1=km*2;
24<=1 ;1<=60 ;
0<=q; g<=120;
0.4<=p ;p<=1.0 :
g >= (4600/ (xbar*mbar));
p >= ((g*5/6)/100);
1/9* (afloor+bfloor+c+d+e+f+g+h+j+k+l) <=0 ;0<=3/17* (afloor+bfloor+c+d+e+f+g+h +j+k+1);
@gin (mbar) ;
@gin (xbar) ;
@gin(q);
afloor=@if (a-@floor (a)#ge#0.5,@flooxr (a)+1,@floor(a)):
bfloor=@if (b-@floor (b) #ge#0.5,@floor (b)+1,@flooxr (b))
pricefloor=@if (price-@floor (price) #ge#0.5,@floor (price)+1, @floor (price))
end
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Lingo 18.0 Solver Status [Lingo1] X
— Solver Status —Wariables
Model Class: MILP Total 13
MNonlinear: 1]
State: Global Opt Integers: 7
Obiective: 63933 Constraints
Infeasibiity. ~ 9.99993e-007 Totak 35
MNonlinear: 1]
terations: 12
—MNonzeros
Extended Solver Status '!'otal: 54
Solver Type: B-and—F MNanlinear: 1]
Best Obj 639233 Generator Memory Used (K)
Obj Bound 63933 e
Steps: 0 Elapsed Runtime (hh:mm:ss)
Active: 0 00:00:00
Update Interval: |2
Glokal optiral solution found.
Obgpctive value: £3933.00 Variakle Value  Reduced Cost
Obpctive bound: 6393300  PRICEFLOOR  63933.00 0,000000
Infeasibilities: 09999931 E-06 PRICE  63934.00 0000000
Etended solver steps: 0 XBAR 1600000 0,000000
Total solver iterations: 12 MEBAR 3000000 0000000
Elapsed runtime seoonds: 0.05 AFLOOR 5800000 0,000000
P 03000049 0,000000
Model Class: MILP BFLOOE 1180000 0.000000
9500000 0.000000)
Total variables: 13 D 7100000 0.000000
Nonlingar mabl&s 0 E  508.0000 0,000000
Integer variables: 7 F 9000000 0,000000
G 8000000 0.000000
Total constraints: 35 H 3000000 0.000000
Nonlingar constraints: 0 T 2000000 0,000000
E 12.00000 0,000000
Tmallnomcrm: 54 L 3000000 0,000000)
Nonlinear nonzeros: 0 0 110.5556 0.000000
- EM 1500000 0,000000
Lmaa:rmuo:a components added; TOTAL 480000 0.000000
Coqstamﬁ: 18 A 5760000 0.000000
Wariahles: 8 B 118.1143 0,000000
Integers: 7 QG000 0,000000
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o 172 E=4p
model:
min=pricefloor;
price=(xbar*mbar) * (afloor* (p+0.6) +bfloor+c+d+e* (p+0.6)+f+g+h+j+k+l+o);
xbar=17;
km=15;
mbar=3;
c=95;d=71;e=508;f =%90;g=8;h=3;7=2;k=12;
total = 4600;
a = 19.2% (km-12) ;
0<=a ;a<=345.6 ;
b=27.56*((km*2)/7) ;
94.4<=b ;b<=236.23 ;
1=km*2;
24<=1 ;1<=60 ;
0<=q; g<=120;
0.4<=p ;p<=1.0 ;
g >= (4600/ (xbar*mbar));
p >= ((g*5/6)/100);
1/9% (afloor+bfloor+c+d+e+f+g+h+j+k+l) <=0 ;0<=3/17* (afloor+bfloor+c+d+e+f+g+h +j+k+l);
@gin (mbar) ;
@gin (xbar):
@gin(q);
afloor=@if (a-@floor (a) #ge#0.5,@floor (a)+1,@floor (a));
bfloor=@if (b-@floor (b) #ge#0.5,@floor (b)+1,@floor (b))
pricefloor=@if (price-@floor (price) #ge#0.5, @floor (price)+1,@floor (price));
end

Lingo 18.0 Solver Status [Lingo1] by
— Solver Status ~Wariables
Model Class: MILFP Total 13
MNonlinear: 1]
State: Global Opt Integers: 7
Objective: 66726 ~ Constraints
Infeasibilty: ~ 9.99999e—-007 Totak 35
MNonlinear: 1]
Iterations: 14
—MNonzeros
Extended Solver Status '!'otal: 54
Solver Type: B-and-E o] !
Best Obj: 66726 Generator Memory Used [K)
Obj Bound 66726 al
Steps: 0 Elapsed Runtime (hh:mm:ss)
Active: 0 00:00:00
Update Interval: |2 Irtemupt Solver | [T "Tose ]
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' Glokal optimal solution found. Variakle Value  Reducad Cost
Objective value: | 6672600 pRICEFLOOR 6672600 0,000000
E?mmibﬂmhowﬂl : ogggggﬁsmssgos PRICE 6672700 0.000000
Extended solver steps: 0 ABAR 17 o

MEBAE 3000000 0,000000)

Eﬁ:ﬁﬁm Ylos  AFLOOR  SB000I0 00000
' P 07583339 0,000000
Model Class: MILP BFLOOR  118,0000 0,000000
C 9500000 0,000000
Total variahles: 13 D 7100000 0.000000
Nonlinear variahles: 0 E 5080000 0,000000
Integer variables: 7 F 9000000 0,000000
G 8.000000 0.000000
Total constraints: 33 H 3000000 0.000000
Nonlinear constraints: 0 I 2000000 0.000000
K 1200000 0,000000
Toal nonzzros: 54 L 2000000 0,000000)
Monlinear nonzeres: 0 0 1105556 0.000000
EM 1500000 0,000000
Linearization oornponents adderd: TOTAL 4E00.000 0000000
Constralnts: 18 A 5760000 0,000000
Varables: 8 B 1181143 0.000000
Integers: 6 Q 9100000 0,000000

o I8P fF =4y

model:

min=pricefloor;
price=(xbar*mbar)* (afloor* (p+0.6) +bfloor+c+d+e* (p+0.6) +f+g+h+j+k+1l+0o);
xbar=18;

km=15;

mbar=3;

c=95;d=71;e=508;f =90;g=8;h=3;3=2;k=12;

total = 4600;

a = 19.2* (km-12) ;

0<=a ;a<=345.¢6 ;

b=27.56% ((km*2)/7);

94 .4<=b ;b<=236.23 ;

1=km*2;

24<=1 ;1<=60 ;

0<=qg; g<=120;

0.4<=p ;p<=1.0 ;

g >= (4600/ (xbar*mbar)) ;

p >= ((g*5/6)/100);

1/9* (afloor+bfloor+c+d+e+f+g+h+j+k+l) <=0 ;0<=3/17* (afloor+bfloor+c+d+e+f+g+h +j+k+1):
@gin (mbar) ;

@gin (xbar);

@gin(qg);

afloor=@if (a-@floor(a) #ge#0.5,@floor (a)+1l,@floor(a));

bfloor=@if (b-@floor (b) #ge#0.5,@floor(b)+1,@floor (b))

pricefloor=@if (price-@floor (price)#ge#0.5,@floor (price)+1,@floor (price)):
end
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Lingo 18.0 Solver Status [Lingo1] X
— Solver Status —Wariables
Model Class: MILP LG B
MNonlinear: 1]
State: Global Opt Integers: 7
Objective: 69379 _ Constraints
Infeasbilty: ~ 9.09495e-012 Tota 35
MNonlinear: 1]
Iterations: 15
— Nonzeros
Extended Solver Status '!'olal: 54
Salver Type: B-and-B Noniinear: 0
Best Obj; 69379 Generator Memory Used (K]
Obj Bound: 69379 21
Steps: 1 Elapzed Runtime [hk:rn:ss)
Aciive: 0 00:00:00
pdste vt 7 inemp Solver_| ([ e ]
Glokal optiraal sclution found.
Ohgective value: 6937900 Vardable Valve  Reduced Cost
Obpctive bound: 6937900 PRICEFLOOR  &9370.00 0,000000)
Infeasibilities: 0000000 PRICE 6937000 0000000
Extended solver steps: 1 XBAR 1800000 0,000000
Total solver iterations: 15 MBAE  3.000000 0.000000
Elapeed runtime seconds: 005  AFLOOR  58.00000 0.000000
F 07166708 0.000000
Model Class: MILP BFLOOR 118,0000 0.000000
Co 9500000 0.000000
Total variakles: 13 D 71.00000 0,000000
Nonlinear vaxiables: 0 E  508.0000 0.000000
Integer variahles: 7 F Q000000 0,000000
G £,000000 0,000000
Total constraints: 35 H 3000000 0,000000
Wonlinear constraints: 0 J 2,000000 0.000000
K 12.00000 0,000000
Total nonzeros: 54 L 3000000 (0,000000
Nonlingar nonzeros 0 ] 1105556 0,000000
EM 15.00000 0,000000
Linearization corponents added: TOTAL 4600000 0.000000
Constralnts: 18 & 5760000 0.000000
Varlables: 3 B 118.1143 0000000
Integers: 6 Q 2600000 0,000000
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o 9B T =4p
model:
min=pricefloor;
price=(xbar*mbar) * (afloor* (p+0.6) +bfloor+c+d+e* (p+0.6) +f+g+h+j+k+l+0) ;
xbar=19;
km=15;
mbar=3;
c=85;d=71;e=508;f =90;g=8;h=3;3=2;k=12;
total = 4600;
a = 19.2%(km-12) ;
0<=a ;a<=345.6 ;
b=27.56% ((km*2)/7);
94.4<=b ;b<=236.23 ;
1=km*2;
24<=1 ;1<=60 ;
0<=q; g<=120;
0.4<=p ;p<=1.0 ;
g >= (4600/ (xbar*mbar)) ;
p >= ((g*5/6)/100);
1/9* (afloor+bfloor+c+d+e+f+g+h+j+k+l) <=0 ;0<=3/17* (afloor+bfloor+c+d+e+f+g+h +j+k+1);
@gin (mbar) ;
Bgin (xbar);
@gin(q);
afloor=@if (a-@floor (a)#ge#0.5,@floor (a)+1,@floor(a));
bfloor=@1if (b-@floor (b) #ge#0.5,@floor(b)+1,@floor(b));
pricefloor=@if (price-@floor (price) #ge#0.5, @floor (price)+1, @floor (price));
end

Lingo 18.0 Solver Status [Lingo1] X
— Solver Status —Warables
Model Class: MILP Totak 13
Monlinear: 1]
State: Global Opt Integers: 7
Objective: 71889 ~ Constraints
Infeasibiity. 7 .27596e—012 Totak 35
Monlinear: 1]
Iterations: 15
—MNonzeros
Extended Solver Status '!'otal: 54
Solver Type: B-and-E e !
Best Obj: 71889 Generator Memory Used [K)
Obj Bound 71889 al
Steps: 1 Elapsed Runtime (hh:mm:ss)
Active: 0 00:00:00

Update Interval: |2
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Glohal optinal solution found, Yariahle Value Reduced Cost

Obgpective value: 7188900 pRICERLOOR 7188900  0.000000

Objective bound: 78900 ppicE 7188000 0.000000

Infeasibilities: 0,000000 CBAR 1omon oot

1E.‘ m]w"dﬁdl Sdi‘;f’_a;m: 1 5‘ MBAR 3000000  0,000000
SOIVET (TS

i |5 AFLOOR 3800000 0000000

P 06750088 0,000000
BFLOOR 1180000 0.000000

Model Cls: MILF ¢ G500000 0000000
Total variakles: 13 D 7100000 0,000000
Nonlinear variables: 0 E 35080000 0.000000
Integer variables: 7 F 9000000  0.000000
G 8000000 0,000000
Total constraints: 35 H 3000000 0.000000
Wonlinear constraints: 0 I 2000000 0.000000
K 1200000 0,000000
Total nonzercs: 7 L 3000000 0,000000
Nonlinear nonzeros: 0 0 110555 0,000000
KM 1500000 0,000000
Linearization oornponents added: TOTAL 4800000 0,000000
Constraints: 13 A 5760000 0,000000
Variables: g B 1181143 0,000000
Integers: 6 Q 81,0000 0,000000

o 20 ;:# fEz4p

model:

min=pricefloor;

price=(xbar*mbar) * (afloor* (p+0.6) +bfloor+c+d+e* (p+0.6) +f+g+h+j+k+1l+0);
xbar=20;

km=15;

mbar=3;

c=85;d=71;e=508;f =90;g=8;h=3;]=2;k=12;

total = 4600;

a = 19.2* (km-12);

0<=a ;a<=345.6 ;

b=27.56*( (km*2)/7);

94.4<=b ;b<=236.23 ;

1=km*2;

24<=1 ;1<=60 ;

0<=q; g<=120;

0.4<=p ;p<=1.0 ;

g >= (4600/ (xbar*mbar)) ;

p >= ((g*5/6)/100);

1/9* (afloor+bfloor+c+d+e+f+gt+h+i+k+l) <=0 ;0<=3/17* (afloor+bfloor+c+d+e+f+g+h +j+k+1l);
@gin (mbar) ;

@gin (xbar) ;

@gin(q) ;

afloor=@if (a-@floor (a)#ge#0.5,@floor(a)+1,@floor(a));

bfloor=@if (b-@flooxr (b) #ge#0.5,@floor (b)+1,@flooxr (b)) ;

pricefloor=@if (price-@floor (price)#ge#0.5,@floor (price) +1, @floor (price));
end
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Lingo 18.0 Solver Status [Lingo1] X
— Solver Status —Varables
Model Class: MILP Total 13
Nonlinear: 0
State: Global Opt Integers: 7
Obiective: 74540  Constraints
Infeasibility: ~ 1.27329e-011 Total 35
Nonlinear: 0
[terations: 7
—MNaonzeros
Extended Solver Status Total: 54
Solver Type: B-and-B — "
Best Obj 74540 Generator Memony Used (K)
Obj Bound 74540 e
Steps: 0 Elapsed Runtime [hh:mm:ss)
Active: 0 00:00:00
Update Interval: |2
Glo_l:e.l_ optimnal solution found. Variable Value Reduced Cost
Obgctive value: 54000  pRICEFLOOR 7454000  0.000000
Obyective bound. 7454000 PRICE 7454033  0.000000
Infeasibilities: 0000000 ¥BAR 2000000 0000000
Sriender schier 3ieps: 0 MBAR 3000000  0.000000
Total sclver itesaticns: 7 AFLOOR 3800000  0.000000
Elapsed montime senonds: 0.05 D 06416657 0.000000
Model Class: MILP BFI(.:OOR% 1180000 , 0,000000
) D 71.00000 0,000000
Towl variables: 13 E 5080000 0,000000
Nonlinear variahles: 0 F oo 0
Integer variatles: / G 8000000 0000000
Total constraints: 35 ? 23.0:0:03 Oom:c-:o
Monlinear constraints: 0 K I'EDCDCDC Um
Total nonzecos. 5 L 3000000 0000000
Nonlinear nonaewcs: 0 O 110555 0000000
K 1500000 0.000000
Linearization cornponents added TOTAL 4600000 0.000000
Constraints: 18 A 570000 0000000
Variahles: 8 B 118.1143 0.000000
Integers: b Q F7.00000 0000000
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o 20 ;P {PEz4p

model:

min=pricefloor;
price=(xbar*mbar)* (afloor* (p+0.6)+bfloor+c+d+e* (p+0.6)+£+g+h+j+k+l+o);
xbar=21;

km=15;

mbar=3;

c=85;d=71;e=508;f =%0;g=8;h=3;3=2;k=12;

total = 4e600;

a = 19.2% (km-12) ;

0<=a ;a<=345.6 ;

b=27.56*((km*2) /7) ;

S54.4<=b ;b<=236.23 ;

1=km*2;

24<=1 ;1<=60 ;

0<=qg; g<=120;

0.4<=p ;p<=1.0 ;

g >= (4600/ (xbar*mbar)) ;

o >= ((g*5/6€)/100);

1/9% (afloor+bfloor+c+d+e+f+g+th+j+k+l) <=0 ;0<=3/17* (afloor+bfloor+c+d+e+f+g+h +j+k+l);
@gin (mbar) ;

@gin (xbar) ;

@gin(q) 7

afloor=@if (a-@floor (a)#ge#0.5,@flocr (a)+1,@floor(a));

bfloor=@if (b-@floor (b) #ge#0.5,@floor (b)+1,@floor (b))

pricefloor=@if (price-@floor (price)#ge#0.5,@floor (price)+1, @floor (price));
end

Lingo 18.0 Solver Status [Lingo1] X
— Solver Status —Wariables
Model Class: MILP Total 13
Monlinear: 1]
State: Global Opt Integers: 7
Objective: 773786 " Constraints
Infeasibiity. 6 .36646e-012 Totat 35
Monlinear: 1]
Iterations: 15
—MNonzeros
Extended Solver Status Total: 54
Solver Type: B-and-B i .
Best Obj 77376 Generator Memony Used (K)
Obj Bound 77376 e
Steps: 1 Elapsed Runtime (hh:mm:ss)
LT : 00:00:00
Update Interval: |2
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Glokal optirnal solution found, Varlahle WValue Rechced Cost
Ohbjective valve: 7737600 PRICEFLOOR  77376.00 0,000000
Objective bound: 7737600  PRICE 7737600 0.000000
Infeasikilities: 0,000000 WBAR 2100000 0.000000
Extended solver steps: 1 MBAR  3.000000 0.000000
Total solver iterations: 15 AFLOOR 5800000 0,000000
Elapsed runtire seconds: Q05 P 06166695 O.000000
BFLOOR 1180000 0.000000
Model Class: MILP 9500000 0,000000
‘ D 7100000 0000000
Total variables: 14 E 5080000 0.000000
Nonlinear variables: 0 F Q000000 0,000000
Integer variables: 7 G 8000000 0000000
. H 3000000 0000000
Total constraints - 38 000000
Nonlinear constraints: 0 ;{ 21 200000 0(.] 000000
L 3000000 0.000000
Total nonzeros: 58
Nonlinear nonzeccs: 0 0 110555 0000000
EM 1500000 0.000000
Linearization components added: TOTAL 4600.000 0.000000
Constraints: 18 A E7A000 0,000000
Variahles- g B 1181143 0,000000
Integers: 6 Q 7400000 0000000

o 22 :# fEz4p

model:

min=pricefloor;

price=(xbar*mbar) * (afloor* (p+0.6)+bfloor+c+d+e* (p+0.6) +f+g+th+j+k+l+o);
xbar=22;

km=15;

mbar=3;

c=95;d=71;e=508;f =90;g=8;h=3;3=2;k=12;

total = 4600;

a = 19.2% (km-12) ;

0<=a ;a<=345.6 ;

b=27.56*((km*2) /7);

S4.4<=b ;b<=236.23 ;

1=km*2;

24<=1 ;1<=60 ;

0<=g; g<=120;

0.4<=p ;p<=1.0 ;

g >= (4600/ (xbar*mbar));

p >= ((g*5/6)/100);

1/9% (afloor+bfloor+c+d+e+f+g+h+j+k+l)<=c ;0<=3/17* (afloor+bfloor+c+d+e+f+g+h +j+k+1):
Bgin (mbar) ;

@gin (xbar) ;

@gin(qg) s

afloor=@if (a—-@floor (a) #ge#0.5,@floor (a)+1,@floor (a))

bfloor=@if (b-@floor (b) #ge#0.5,@floor(b)+1,@flooxr (b)) ;

pricefloor=@if (price—-@floor (price)#ge#0.5,@floor (price)+1,@floor (price));
end
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Lingo 18.0 Solver Status [Lingo1] X
— Solver Status —ariables
Model Class: MILP Total 13
Nonlinear: 1]
State: Global Opt Integers: 7
Objective: 79815 " Constraints
Infeasiiity: ~ 3.63798e-012 Total 35
Nonlinear: 1]
Iterations: 7
—MNonzeras
Estended Salver Status T'Jla'i 54
Saiver Type: B-and-B Nanlinear: 0
Best Obj 79815 Generator Memorny Used (K]
Obi Bound 79815 e
Steps: o Elapzed Runtime [hh:mm:ss)
2153 L 00:00:00
UpditeItervak [ et sobver| [ Fewe 1)
Glokal optimal solution found.
Ohbgertive value: 79815.00 Variahle Walue Reduced Cost
Ohbgctive bound: 7081500 PRICEFLOOE 79815.00 0,000000
Infeasibilities: 0000000 FRICE 781527 0,000000)
Extended solver steps: ] XBAR 2200000 0.000000
Total solver iterations: 7 MBAR 3000000 (0.000000
Elapsed runtime seconds: 0,03 AFLOOE 5800000 0.000000
P 05833333 0.000000
Model Class: MILP EFLOOE 1180000 0.000000
C Q500000 0,000000
Total variakbles: 13 D 71.00000 0.000000
Nonlinear vaxiables: 0 E 5080000 0.000000)
Integer variables: 7 F 9000000 0,000000
G £.000000 0.000000
Total constraints: 35 H 3000000 0,000000
Wonlinear constraints: 0 J 2000000 0000000
K 1200000 0.000000
Total nonzeros: 54 L 30,00000 0,000000
Nonlingsar nonzeros: 0 8] 1105556 0.000000
FM 1500000 0.000000
Linearization components added: TOTAL 4600000 0,000000
Constraints: 18 A 57.60000 0.000000
Varlables: 3 B 118.1143 0,000000
Integers: 6 Q 0.00000) 0.000000
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model:

min=pricefloor;

price=(xbar*mbar) * (afloor* (p+0.6) +bfloor+c+d+e* (p+0.6) +f+g+h+j+k+1+0);
xbar=10;

km=15;

mbar=4;

c=95;d=71;e=508;f =90;g=8;h=3;3=2;k=12;

total = 4600;

a = 19.2% (km-12);

0<=a ;a<=345.6 ;

b=27.56* ( (km*2)/7):

94.4<=b ;b<=236.23 ;

1=km*2;

24<=1 ;1<=60 ;

0<=q; g<=120;

0.4<=p ;p<=1.0 ;

g >= (4600/ (xbar*mbar)):

P >= ((g*5/6)/100);

1/9% (afloor+bfloor+c+d+e+f+g+h+j+k+l) <=0 ;0<=3/17* (afloor+bfloor+c+d+e+f+g+h +ji+k+l);
@gin(mbar) ;

@gin(xbar);

@gin(q);

afloor=@Qif (a-@floor(a)#ge#0.5,@floox (a)+1l,@floox (a)):

bfloor=@Qif (b-@flooxr (b)#ge#0.5,@floox (b)+1,R@floox (b))

pricefloor=@if (price-@floor (price) #ge#0.5,@flooxr (price)+1,@floox (price));
end
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[~ Solver Status [~ Variables - =
Model Class: MILP Totak 13
Nonlinear: 0
State: Global Opt Integers: 7
Objective: S6863 — Constraints®
Infeasbilty: ~ 1.81899e-012 Total 35
Nonlinear: 0
Iterations: 15
Nonzeros————
~ Extended Solver Status- Total: 54
Solver Type: B-and-B s v
Best Obj: C6863 i~ Generator Memory Used (K)——
Obi Bound: 56863 it
Steps: 1 i~ Elapsed Runtime (hh:mm:ss)——
gelie 2 00:00:00
Update Interval: |2 \ VE Close
LINGO/WING4 19.0.55 (5 May 2022 ), LINDO API 13.0.4099.342 Variable Value
Licensee info: Eval Use Only PRICEFLOOR 56863. 00
License expires: 11 NOV 2022 PRICE 56863. 00
XBAR 10. 00000
Global optimal solution found. MBAR 4. 000000
Objective value: 56863. 00
Objective bound: 56863. 00 AFLOOR 58. 00000
Infeasibilities: 0.000000 P 0.9583382
Extended solver steps: 1 BFLOOR 118. 0000
Total solver iterations: 15
Elapsed runtime seconds: 0.08 g 3? ggggg
Model Class: MILP E 508. 0000
F 90. 00000
Total wvariables: 13
Nonlinear variables: 1} G 8. 000000
Integer variables: 7 H 3.000000
T 2.000000
Total constraints: 35 K 12. 00000
Nonlinear constraints: 0 L 10, 00000
Total nonzeros: 54 0 110. 5556
Nonlinear nonzeros: 0 KN 15. 00000
_— .. oy TOTAL 4600. 000
inearization components added:
Constraints: 18 A 57. 60000
Variables: 8 B 118.1143
Integers: 6 Q 115. 0000
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model:

min=pricefloor;

price=(xbar*mbar) * (afloor* (p+0.6)+bflooxr+c+d+e* (p+0.6) +f+g+h+j+k+1+0);
xbar=lﬂ:

km=15;

mbar=4;

c=95;d=71;e=508;f =90;g=8:;h=3;3j=2;k=12;

total = 4600;

a = 19.2* (km-12);

0<=a ;a<=345.6 :

b=27.56* ( (km*2) /7):

94.4<=b ;b<=236.23 ;

1=km*2;

24<=1 ;1<=60 ;

0<=q; q<=120;

0.4<=p :;p<=1.0 :;

g >= (4600/ (xbar*mbar)):;

p >= ((g*5/6)/100);

1/9* (afloor+bfloor+c+d+e+f+g+h+j+k+l) <=0 ;0<=3/17* (afloor+bfloor+c+d+e+f+g+h +j+k+l);
@gin (mbarx) :

@gin(xbar):

@gin(q):

afloor=@Qif (a-@flooxr(a)#ge#0.5,@flooxr(a)+1l,@floox(a)):;

bfloor=@if (b-@floor (b)#ge#0.5,@flooxr (b)+1,@flooxr (b))

pricefloor=@if (price-@floor (price)#ge#0.5,@flooxr (price)+1l,@floor (price));
end

Lingo 19.0 Solver Status [Lingo1
~ Salver Status —WYariables
Model Class: MILP Towk 13
Nonlinear: 1]
State: Global Opt Integers: 7
Objective: 60473 S Constiants
Infeasibiity: ~ 9.99993e-007 Total: 35
Nonlinear: 1]
Iterations: 12
~ Nonzeros
~ Extended Solver Status ——————————— Total: 54
Solver Type: B-and-B M2 .
Best Obj: 60473 — Generator Memory Used (K]
Obj Bound 60473 il
Steps: 0 — Elapsed Runtime [hh:mm:ss]—
Active: 0 00:00:00
Update Interval: |2 Interrupt Solver Close
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LINGO/WIN64 19.0.55 (5 May 2022 ), LINDO API 13.0.4099. 342 Yariable VYalue Reduced Cost
Licensee info: Eval Use Only PRICEFLOOR 60473. 00 0. 000000
License expires: 11 NOV 2022 PRICE 60474. 00 0. 000000
XBAR 11. 00000 0. 000000
gic_;bai-optim?l solution found. s0473.00 MEAR 4. 000000 0. 000000
jective value: 3
Objective bound: 60473. 00 AFLOOR 58. 00000 0. 000000
Infeasibilities: 0. 9999931E-06 P 0. 8750062 0. 000000
?Xte;‘de"llsc'l"el’ steps: 12 BFLOOR 118. 0000 0. 000000
otal solver iterations:
Elapsed runtime seconds: 0.09 g 3?' ggggg g' gggggg
Model Class: MILP E 508. 0000 0. 000000
R i F 90. 00000 0. 000000
Nonlinear variables: 0 4 8. 000000 0. 000000
Integer variables: 7 H 3. 000000 0. 000000
Total constraints: 35 J 2000000 0000000
Nonlinear constraints: 0 K 12. 00000 0.000000
L 30. 00000 0. 000000
Total nonzeros: 54 0 110. 5556 0. 000000
Nonlinear nonzeros: 0 KN 15. 00000 0. 000000
Linearization components added: TOTAL 4600. 000 0. 000000
Constraints: 18 A 57. 60000 0. 000000
Tamables : B 118. 1143 0. 000000
ROBRSER: Q 105. 0000 0. 000000

model:

min=pricefloor;
price=(xbar*mbar)* (aflooxr* (p+0.6) +bfloor+c+d+e* (p+0.6) +f+g+h+j+k+1+0);
xbar=12;

km=15;

mbar=4;

c=95;d=71;e=508;f =90;g=8;h=3;j=2;k=12;

total = 4600;

a = 19.2* (km-12);

0<=a ;a<=345.6 ;

b=27.56* ( (km*2) /7):

94.4<=b ;b<=236.23 ;

1=km*2;

24<=1 ;1<=6€0 ;

0<=qg; g<=120;

0.4<=p :;p<=1.0 ;

g >= (4600/ (xbar*mbar));

p >= ((g*5/€)/100);

1/9* (afloor+bfloor+c+d+e+f+g+h+j+k+l) <=0 ;0<=3/17* (afloor+bfloor+c+d+e+f+g+h +j+k+1l);
@gin (mbar) ;

@gin(xbar);

@gin(q):

afloor=@if (a-@flooxr (a)#ge#0.5,@flooxr (a)+1,@floox(a)):

bfloor=@if (b-@floox (b) #ge#0.5,@floox (b)+1,@floox (b))

pricefloor=@if (price-@flooxr (price)#ge#0.5,@flooxr (price)+1l,@floox (price)):
end

88 #W 4 FF 4 4p4 ePaper(2022 £)



i R 4

r~ Solver Status - 1 Yariables
Model Class: MILP Total 13
Nonlinear: 0
State: Global Opt Integers: 7
Objective: 63933 — Cansants
Infeasibilty: ~ 9.99993e-007 Total 35
Nonlinear: 0
Iterations: 12 =
L !~ Nonzeros -
-~ Extended Solver Status Total: 54
Nonlinear: 0
Solver Type: B-and-B i e
Best Ob: 63933 [~ Generator Memory Used (K] ——
Obi Bound: 63933 A0
Steps: 0 - Elapsed Runtime (hh:mm:ss)——
Sichive. 0 00:00:00
Update Interval: 12 Close
LINGO/WIN64 19.0.55 (5 May 2022 ), LINDO API 13.0.4099.342 Variable Value
PRICEFLOOR 63933. 00
Licensee info: Eval Use Only
License expires: 11 NOV 2022 FRICE 63934. 00
XBAR 12. 00000
Global optimal solution found. MBAR 4. 000000
Objective value: 63933. 00 AFLOOR 58. 00000
Objective bound: 63933. 00
Infeasibilities: 0. 9999931E-06 P 0. 8000049
Extended solver steps: 0 BFLOOR 118. 0000
Total solver iterations: 12 C 95. 00000
Elapsed runtime seconds: 0.08 D 71.00000
Model Class: MILP £ 508. 0000
F 90. 00000
Total variables: 13 G 8. 000000
Nonlinear variables: 0 H 3. 000000
Integer variables: 7 I 2. 000000
Total constraints: 35 K 12. 00000
Nonlinear constraints: 0 L 30. 00000
0 110. 5556
Total nonzeros: 54
Nonlinear nonzeros: 0 KM 15. 00000
TOTAL 4600. 000
Linearization components added: A 57. 60000
Constraints: 18
Variables: 8 B 118. 1143
Integers: 6 Q 96. 00000
89
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model:

min=pricefloor;
price=(xbar*mbar)* (afloor* (p+0.6)+bfloor+c+d+e* (p+0.6) +f+g+h+j+k+1+0);
xbar=lﬂ;

km=15;

mbar=4;

c=95;d=71;e=508;f =90;9=8;h=3;7=2:k=12;

total = 4600;

a = 19.2*% (km-12) ;

O0<=a ;a<=345.6 ;

b=27.56* ( (km*2)/7);

94.4<=b ;b<=236.23 ;

1=km*2;

24<=1 ;1<=60 ;

0<=q; g<=120;

0.4<=p :p<=1.0

g >= (4600/ (xbar*mbar)):

p >= ((g*5/6)/100);

1/9* (aflooxr+bfloor+c+d+e+f+g+h+j+k+l) <=0 ;0<=3/17* (afloor+bfloor+c+d+e+f+g+h +j+k+1):;
@gin (mbar) ;

@gin(xbar);

@gin(q):

afloor=@if (a-@floor (a)#ge#0.5,@flooxr (a)+1,@flooxr(a)):

bfloor=@if (b-@floor (b)#ge#0.5,@flooxr (b)+1,@floox (b))

pricefloor=@if (price-@floor (price)#ge#0.5,@floor (price)+1,@floox (price)):
end

Lingo 19.0 Solver Status [Lingo1]
— Solver Status ~Yariables
Model Class: MILP TOlalz 13
Nonlinear: 0
State: Global Opt Integers: 7
Objective: 67545  Constaints
Infeasibilty: 7 .275962-012 Total 35
Nonlinear: 0
Iterations: 15
— Nonzeros
—Extended Solver Status ——————————— Total: 54
Nonlinear: 0
Solver Type: B-and-B Ehobetd
Best Obj: 67545 — Generator Memory Used (K)——
Obj Bound: 67545 &y
Sleps: 1 -~ Elapsed Runtime (hh:mm:ss)——
Active: 0 00:00:00
Update Interval: |2 [nterupt Solver Close
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LINGO/WING4 18.0.55 (5 May 2022 ), LINDO APT 13.0.4099.342 Variable Value Reduced Cost
PRICEFLOOR 67545. 00 0. 000000

Licensee info: Eval Use Only

License expires: 11 NOV 2022 PRICE 67545. 00 0.000000
XBAR 13. 00000 0. 000000
Global optimal solution found. MEAR 4. 000000 0. 000000
Objective value: 67545, 00
Ob jsbtive: bema: s AFLOOR 58. 00000 0. 000000
Infeasibilities: 0. 000000 P 0. 7416727 0.000000
Extended solver steps: 1 EFLOOR 118. 0000 0. 000000
Total solver iterations: 15 C 95. 00000 0. 000000
Elapsed runtime seconds: 0.08 D 71. 00000 0. 000000
Model Class: MILP E 508. 0000 0. 000000
F 90. 00000 0. 000000
Total wvariables: 13 G 2. 000000 0. 000000
Nonlinear variables: 0
Thtoser variables: 7 H 3.000000 0. 000000
i 2.000000 0. 000000
Total constraints: 35 K 12. 00000 0. 000000
Nonlinear constraints: 0 L 30. 00000 0. 000000
Total nonzeros: 54 0 110. 5556 0. 000000
Nonlinear nonzeros: 0 KN 15. 00000 0. 000000
Linearization components added: TOTAE 4e00-000 97000000
Ciits 18 A 57. 60000 0. 000000
Variables: 8 B 118. 1143 0. 000000
Integers: 6 Q 89. 00000 0. 000000

o 14 dpeiEedh

model:

min=pricefloor;

price=(xbar*mbar) * (afloor* (p+0.6)+bfloor+c+d+e* (p+0.6) +f+g+h+j+k+1+0);
xbar=14;

km=15;

mbar=4;

c=95;d=71;e=508;f =90;g=8;h=3;3=2;k=12;

total = 4600;

a=19.2*(km-12);

O<=a ;a<=345.6 ;

b=27.56* ( (km*2) /7):

94.4<=b ;b<=236.23 ;

1=km*2;

24<=1. :1<=60. 2

0<=qg:; g<=120;

0.4<=p ;p<=1.0 ;

g >= (4600/ (xbar*mbar)):

p >= ((g*5/6)/100);

1/9* (afloor+bfloor+c+d+e+f+g+h+j+k+l) <=0 ;0<=3/17* (afloor+bfloor+c+d+e+f+g+h +j+k+1);
@gin (mbar);

@gin(xbar):;

@gin(q):

afloor=@if (a-@floor(a)#ge#0.5,@floor(a)+1,@floox (a)):

bfloor=@if (b-@floox (b) ¥ge#0.5,@flooxr (b)+1,@flooxr (b))

pricefloor=@if (price-@flooxr (price)#ge#0.5,@flooxr (price)+1,@floor (price)):
end
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Model Class: MILP Tatal 13
Nonlinear: 0
State: Global Opt Integers: 7
Objective: 71156 S Constiaints
Infeasibiity: ~ 8.18545e-012 Total 35
Nonlinear: 0
Iterations: 15
-Nonzeros -
- Extended Solver Status TOlal: 54
Solver Type: B-and-B Hlorses: g
Best Obj: 71156 - Generator Memory Used (K)——
0bj Bound: 71156
Steps: 1 - Elapsed Runtime (hh:mm:ss)-
Hetve: D 00:00:00
Update Interval: |2 Interm Close
LINGO/WING4 19.0.55 (5 May 2022 ), LINDO API 13.0.4099.342 Variable Yalue
Licensee info: Eval Use Only PRICEFLOOR 71156. 00
License expires: 11 NOV 2022 FPRICE T1156. 00
XBAR 14. 00000
Global optimal solution found. MEAR 4. 000000
Objective value: 71156. 00
Objective bound: T1156.00 AFLOOR 58. 00000
Infeasibilities: 0. 000000 P 0. 6916737
Extended solver steps: 1 BFLOOR 118. 0000
Total solver iterations: 15 C 95. 00000
Elapsed runtime seconds: 0.09
D 71.00000
Model Class: MILP E 508. 0000
F 90. 00000
Total variables: 13 G 3. 000000
Nonlinear variables: 1]
Integer variables: 7 H 3. 000000
J 2. 000000
Total constraints: 35 K 12. 00000
Nonlinear constraints: 0 L 30. 00000
Total nonzeros: 54 0 110. 5556
Nonlinear nonzeros: 1] KN 15. 00000
TOTAL 4600. 000
Linearization components added: 4 §7. 60000
Constraints: 18 ’
Variables: 8 B 118. 1143
Integers: 6 Q 83. 00000
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price=(xbar*mbar)* (aflooxr* (p+0.6) +bfloor+c+d+e* (p+0.6) +f+g+h+j+k+1+0) ;

o 158
model:
min=pricefloor;
xbar=15;

km=15;

mbar=4;

c=95;d=71;e=508;f =90;g=8;h=3;j=2;k=12;

total = 4600;

a = 19.2* (km-12) ;

O<=a ;a<=345.6

’

b=27.56* ((km*2) /7):
94.4<=b ;b<=236.23 ;

1=km*2;

24<=1 ;1<=€0 ;
0<=q; g<=120;
0.4<=p ;p<=1.0

’

g >= (4600/ (xbar*mbar)):
p >= ((g*5/6)/100);

1/9* (afloor+bfloor+c+d+e+f+g+h+j+k+l) <=0 ;0<=3/17* (afloor+bfloor+c+d+e+f+g+h +j+k+1);

@gin (mbar) ;
@gin (xbar);
@gin(q):

afloor=@if (a-@floox (a) #ge#0.5,@flooxr (a)+1,@floox (a)):
bfloor=@if (b-@floox (b) #ge#0.5,@flooxr (b)+1,@floox (b))
pricefloor=@if (price-@floox (price) #ge#0.5,@floox (price)+1l,@floox (price)):

end

Lingo 19.0 Solver Status [Lingo
— Solver Status —Variables
Model Class: MILP '!'olal: 16}
Nonlinear: 0
State: Global Opt Integers: 7
Objective: 74540  Conslaints
Infeasibilty: ~ 1.27329e-011 Total 35
Nonlinear: 0
Iterations: 7
- Nonzeros-
~ Extended Solver Status Total: 54
Solver Type: B-and-B Hores 4
Best Obj: 74540 — Generator Memory Used (K]
Obj Bound: 74540 £
Sl 0 — Elapsed Runtime [hh:mm:ss)——
AR 0 00:00:00
UpdmelmerJZ Interrupt Solver Close
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LINGO/WING4 19.0.55 (5 May 2022 ), LINDO API 13.0.4099. 342 Variable Value Reduced Cost
i cansee info: Hial Haabnly PRICEFLOOR 74540. 00 0. 000000
License expires: 11 NOV 2022 FRICE 74540, 33 0. 000000
XBAR 15. 00000 0. 000000
Global optimal solution found.
Objective value: 74540. 00 MR 4.00004 0000000
Objective bound: 74540, 00 AFLOOR 58. 00000 0. 000000
Infeasibilities: 0.000000 P 0. 6416667 0. 000000
?"te’l‘dedls"l"?r steps: _U', EFLOOR 118. 0000 0. 000000
otal solver iterations:

Elapsed runtime seconds: 0.09 g 'gr'? ggggg g gggggg
Model Class: MILP E 508. 0000 0. 000000
i ] F 90. 00000 0. 000000
Sohal it ies: s s ¢ 8. 000000 0. 000000

Nonlinear variables: 0
Integer variables: 7 H 3. 000000 0. 000000
. T 2. 000000 0. 000000
Tota].. constramts:. - 35 K 12. 00000 0. 000000
Nonlinear constraints: 0 L 30, 00000 0. 000000
TSRl RS - 0 110. 5556 0. 000000
Nonlinear nonzeros: 0 KN 15. 00000 0. 000000
_— oy TOTAL 4600. 000 0. 000000

inearization components added:

3 A 57. 60000 0. 000000

Constraints: 18
Variables: 8 E 118.1143 0. 000000
Integers: 6 Q T7.00000 0. 000000

o 16 B peiEedh

model:

min=pricefloor;
price=(xbar*mbar)* (afloor* (p+0.6)+bfloor+c+d+e* (p+0.6)+f+g+h+j+k+1+0) ;
xbar=16;

km=15;

mbar=4;

c=95;d=71;e=508;f =90;g=8;h=3;j=2:k=12;

total = 4600;

a = 19.2* (km-12);

0<=a ;a<=345.6 ;

b=27.56* ((km*2)/7);

94.4<=b ;b<=236.23 ;

1=km*2;

24<=1 ;1<=60 ;

0<=qg; g<=120;

0.4<=p ;p<=1.0 ;

g >= (4600/ (xbar*mbar)):

P >= ((g*5/6)/100);

1/9* (afloor+bfloor+c+d+e+f+g+h+j+k+l) <=0 ;0<=3/17* (afloor+bfloor+c+d+e+f+g+h +j+k+l);
@gin (mbar) ;

@gin(xbar);

@gin(qg):

afloor=@if (a-@floor(a)#ge#0.5,@floox (a)+1,@floox(a));

bfloor=@if (b-@floor (b) #ge#0.5,8floox (b)+1,@flooxr (b))

pricefloor=@if (price-@floor (price) #ge#0.5,@floor (price)+1l,@floox (price));
end
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~ Solver Status Variables
Model Class: MILP Totat 13
Nonlinear: 0
State: Global Opt Integers: 7
Objective: 78000  Conitiants
Infeasibily: ~ 9.09495e-012 Total 35
Nonlinear: 0
Iterations: 7
-~ Nonzeros-
~ Extended Solver Status Total: 54
Nonlinear: 0
Solver Type: B-and-B el
Best Obj: 78000 - Generator Memory Used (K]~
Obj Bound: 78000 30
Steps: 0 i~ Elapsed Runtime [hh:mm:ss]
e 2 00:00:00
Update Interval: |2 Close
LINGO/WING4 19.0.55 (5 May 2022 ), LINDO API 13.0.4099.342 Variable Value
2 T RNy PRICEFLOOR T8000. 00
icensee 1nio: VA, se unly
License expires: 11 NOV 2022 PRICE 78000. 36
XBAR 16. 00000
Global optimal solution found. MBAR 4, 000000
Objective value: 78000. 00
Objective bound: 78000, 00 AFLOOR 58. 00000
Infeasibilities: 0. 000000 P 0. 6000000
Extended solver steps: 0 BFLOOR 118. 0000
Total solver iterations: 7 C 95. 00000
Elapsed runtime seconds: 0.08 D 71. 00000
Model Class: MILP E 508. 0000
F 90. 00000
Total variables: 13 G 4. 000000
Nonlinear variables: 0
Integer variables: 7 H 3.000000
I 2. 000000
Total constraints: 35 K 12. 00000
Nonlinear constraints: 0 L 30. 00000
Total nonzeros: 54 0 110. 5556
Nonlinear nonzeros: 0 KM 15. 00000
- _p TOTAL 4600. 000
inearization components added:
Constraints: 18 A 57. 60000
Variables: 8 B 118. 1143
Integers: 6 Q T2.00000
95

Reduced Cost
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model:

min=pricefloor;
price=(xbar*mbar)* (afloor* (p+0.6)+bfloor+c+d+e* (p+0.6) +f+g+h+j+k+1+0);
xbar=17;

km=15;

mbar=4;

c=95;d=71;e=508;f =90;g=8:;h=3;j=2;k=12;

total = 4600;

a = 19.2* (km-12) ;

O<=a ;a<=345.6 :

b=27.56*% ( (km*2)/7) ;

94.4<=b ;b<=236.23 ;

1=km*2;

249<¢=1. ;1¢560. 7

0<=qg; g<=120;

0.4<=p ;p<=1.0 ;

g >= (4600/ (xbar*mbar)):;

p >= ((g*5/6)/100);

1/9* (afloor+bfloor+c+d+e+f+g+h+i+k+l) <=0 ;0<=3/17* (afloor+bfloor+c+d+e+f+g+h +3i+k+1);
@gin (mbar);

@gin (xbar);

@gin(qg):

afloor=@if (a-@flooxr (a) #ge#0.5,@flooxr (a)+1,@floox (a)):

bfloor=@if (b-@floox (b)#ge#0.5,@floox (b)+1,Eflooxr (b))

pricefloor=@if (price-@floor (price)#ge#0.5,@floor (price)+1l, @floox (price)):
end

Lingo 19.0 Solver Status [Lingo
- Solver Status —Variables
Model Class: MILP TOlal: 13
Nonlinear: 0
State: Global Opt Integers: 7
Objective: 81592 = Constiaints
Infeasibity:  1.00044e-011 Totak 35
Nonlinear: 0
Iterations: 7
~ Nonzeros
~ Extended Solver Status——————————— Total: 54
Solver Type: B-and-B AER B2 v
Best Obj: 81592 — Generator Memory Used [K)——
Obj Bound: 81592 2
Sleps 0 — Elapsed Runtime (hh:mm:ss)——
B 0 00:00:00
Update Interval: |2 [nterupt Solver Close
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LINGO/WING4 19.0.55 (5 May 2022 ), LINDO API 13.0.4099.342 Variable Value Reduced Cost
Li v PRICEFLOOR 81592. 00 0. 000000
icensee info: Eval Use Only
License expires: 11 NOV 2022 PRICE 81592, 44 0. 000000
XBAR 17. 00000 0. 000000
Global optimal solution found. MEAR 4. 000000 0. 000000
Objective value: 81592. 00
Objective bound: 81592. 00 AFLOOR 58. 00000 0. 000000
Infeasibilities: 0. 000000 3 0. 5666667 0. 000000
Extended solver steps: 0 BFLOOR 118. 0000 0. 000000
Total solver iterations: 7 C 95. 00000 0. 000000
Elapsed runtime seconds: 0.10 D 71. 00000 0. 000000
Model Class: MILP E 508. 0000 0. 000000
F 90. 00000 0. 000000
Torel varishiee: B G 8. 000000 0. 000000
Nonlinear variables: 1}
Integer variables: 7 H 3. 000000 0. 000000
I 2. 000000 0. 000000
Total constraints: 35 K 12. 00000 0. 000000
Nonlinear constraints: 1} L 30. 00000 0. 000000
Total nonzeros. a 0 110. 5556 0. 000000
Nonlinear nonzeros: 0 KN 15. 00000 0. 000000
TOTAL 4600. 000 0. 000000
Linearization components added: A 57. 60000 0. 000000
Constraints: 18
i 5 B 118.1143 0. 000000
Integers: 6 Q 68. 00000 0. 000000
o I8 B peiwdh
model:
min=pricefloor;
price=(xbar*mbar) * (aflooxr* (p+0.6)+bfloor+c+d+e* (p+0.6) +f+g+h+j+k+1+0);
xbar=1§;
km=15;
mbar=4;

c=95;d=71;e=508;f =90;g=8;h=3;j=2;k=12;

total = 4600;

a = 19.2% (km-12);

O<=a ;a<=345.6 ;

b=27.56* ( (km*2)/7):

94.4<=b ;b<=236.23 ;

1=km*2;

24<=1 ;1<=60 :

0<=q; g<=120;

0.4<=p :;p<=1l.0 ;

g >= (4600/ (xbar*mbar)):

P >= ((g*5/6)/100);

1/9* (afloor+bfloor+c+d+e+f+g+h+i+k+l) <=0 ;0<=3/17* (afloor+bfloor+c+d+e+f+g+h +j+k+1);
@gin (mbar) ;

@gin(xbar):

@gin(q);

afloor=@if (a-@flooxr (a) #ge#0.5,@floor (a)+1,@floox (a)):

bfloor=@if (b-@flooxr (b)#ge#0.5,@flooxr (b)+1,@floox (b))

pricefloor=@if (price-@floor (price)#ge#0.5,@floor (price)+1,@floor (price)):
end
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~ Solver Status - Variables-
Model Class: MILP Total 13
Nonlinear: 0
State: Global Opt Integers: 7
Objective: 85033 Consliants
Infeasibiity: ~ 9.99993e-007 Totak 35
Nonlinear: 0
Iterations: 12
~MNonzeros————
~ Extended Solver Status Total: 54
Nonli 0 0
Solver Type: B-and-B L it
Best Obj; 85033 - Generator Memory Used (K]
Obj Bound: 85033 =
Steps: 1 i~ Elapsed Runtime [hh:mm:ss)
Bee 2 00:00:00
Update Interval: |2 Close
LINGO/WING4 19.0.55 (5 May 2022 ), LINDO API 13.0.4099.342 Variable Value
Licensee info: Ewval Use Only PRICEFLOOR 85033. 00
License expires: 11 NOV 2022 FRICE 85034. 00
XBAR 18. 00000
Global optimal solution found. MEAR 4. 000000
Objective value: 85033. 00
Objective bound: 85033. 00 AFLOOR 58. 00000
Infeasibilities: 0. 9999931E-06 P 0. 5333431
Extended solver steps: 1 BFLOOR 118. 0000
Total solver iterations: 12 & 95. 00000
Elapsed runtime seconds: 0.08 D 71. 00000
Model Class: MILP E 508. 0000
F 90. 00000
Total variables: 13 G 2. 000000
Nonlinear wvariables: 0
Integer variables: 1 H 3. 000000
T 2. 000000
Total constraints: 35 K 12. 00000
Nonlinear constraints: 0 L 30. 00000
Total nonzeros: 54 0 110. 5556
Nonlinear nonzeros: 0 KM 15. 00000
TOTAL 4600. 000
Linearization components added: A 57. 60000
Constraints: 18
Variables: g B 118. 1143
Integers: 6 Q 64. 00000
98
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model:

min=pricefloor;
price=(xbar*mbar)* (aflooxr* (p+0.6)+bfloor+c+d+e* (p+0.6) +f+g+h+j+k+1+0);
xbar=19;

km=15;

mbar=4;

c=95;d=71;e=508;f =90;g=8;h=3;3j=2:k=12;

total = 4600;

a = 19.2*% (km-12) ;

0<=a ;a<=345.6 ;

b=27.56* ((km*2)/7);

94.4<=b ;b<=236.23 ;

1=km*2;

24<=1 ;1<=60 ;

0<=qg; g<=120;

0.4<=p ;p<=1.0 ;

g >= (4600/ (xbar*mbar));

p >= ((g*5/6)/100);

1/9* (afloor+bfloor+c+d+e+f+g+h+j+k+l) <=0 ;0<=3/17* (afloor+bfloor+c+d+e+f+g+h +j+k+l);
@gin (mbar) ;

@gin (xbar);

@gin(q);

afloor=@if (a-@floor (a)#ge#0.5,@floor (a)+1,@floox(a));

bfloor=@if (b-@floor (b) #ge#0.5,@floox (b)+1,@floox (b))

pricefloor=@if (price-@floor (price)#ge#0.5,@flooxr (price)+1,@flooxr (price));
end

- Solver Status ~Variables
Model Class: MILP Tdd: 13
Nonlinear: 0
State: Global Opt Integers: 7
Objective: 88682 ~ Constraints
Infeasibity: ~ 2.84217e-014 Total: 35
Nonlinear: a
Iterations: 7
—Nonzeros
—Extended Solver Status——————————— TOla|: 54
Solver Type: B-and-B s R Y
Best Obj: 88682 ~ Generator Memory Used [K]———
Obj Bound: 88682 -
Steps: 0 - Elapsed Runtime [hh:mm:ss]——
RtV 0 00:00:00
UpdmemwdeZ Interrupt S olyer Close
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LINGO/WING4 19.0.55 (5 May 2022 ), LINDO API 13.0.4099. 342 Variable Value Reduced Cost
Li 3 PRICEFLOOR 88682. 00 0. 000000
icensee info: Eval Use Only
License expires: 11 NOV 2022 PRICE 88682. 29 0. 000000
XBAR 19. 00000 0. 000000
Global optimal solution found. MEAR 4. 000000 0. 000000
Objective value: 88682. 00
Objective bound: 88682. 00 AFLOOR 58. 00000 0. 000000
Infeasibilities: 0. 000000 3 0.5083333 0. 000000
Extended solver steps: 0 BFLOOR 118. 0000 0. 000000
Total solver iterations: 7 C 95. 00000 0. 000000
Elapsed runtime seconds: 0.10
D 71.00000 0. 000000
Model Class: MILP E 508. 0000 0. 000000
F 90. 00000 0. 000000
Total variables: 13 G 3. 000000 0. 000000
Nonlinear variables: 0
Integer variables: 7 H 3.000000 0. 000000
T 2.000000 0. 000000
Total constraints: 35 K 12. 00000 0. 000000
Nonlinear constraints: 0 L 30. 00000 0. 000000
R —— - 0 110. 5556 0.000000
Nonlinear nonzeros: 0 KN 15. 00000 0. 000000
- TOTAL 4600. 000 0. 000000
Llneznzatu‘m c?mponents added: i 57. 60000 0. 000000
onstraints: 18
i 5 E 118. 1143 0. 000000
Integers: 6 Q 61. 00000 0. 000000
o 20 ;@ peiwdAh
model:
min=pricefloor;
price=(xbar*mbar) * (afloor* (p+0.6)+bfloor+c+d+e* (p+0.6)+f+g+h+j+k+1+0);
xbar=20;
km=15;
mbar=4;

c=95;d=71;e=508;f =90;g=8;h=3;3=2;k=12;

total = 4600;

a = 19.2* (km-12) ;

0<=a ;a<=345.6 ;

b=27.56* ((km*2) /7):

94.4<=b ;b<=236.23 ;

1=km*2;

24<=1 ;1<=60 ;

0<=q; g<=120;

0.4<=p ;p<=1.0 ;

g >= (4600/ (xbar*mbar)):

p > ((g*5/6)/100);

1/9* (afloor+bfloor+c+d+e+f+g+h+i+k+l) <=0 ;0<=3/17* (afloor+bfloor+c+d+e+f+g+h +i+k+l);
@gin (mbar);

@gin (xbar) ;

€gin(q);

afloor=@if (a-@floox (a)#ge#0.5,@floor(a)+1l,@floox(a)):

bfloor=@if (b-@floox (b)#ge#0.5,@floox (b)+1,@floox (b))

pricefloor=@if (price-@floor (price) #ge#0.5,@floorxr (price)+1,@floox (price));
end
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-~ Solver Status ~Variables -
Model Class: MILP Total 13
Nonlinear: 0
State: Global Opt Integers: 7
Objective: 92218 — CoreHEInts
Infeasibiity: 5 .45697e-012 Totak 35
Nonlinear: 0
Iterations: 12
~Nonzeros
- Extended Solver Status - Towt 54
Solver Type: B-and-B Nores: i
Best Obj: 92218 ~ Generator Memory Used (K] -
Obi Bound: 92218 i
Steps: 1  Elapsed Runtime [hh:mm:ss)——
IS 8 00:00:00
Update Interval: ]2 e Close
LINGO/WING4 19.0.55 (5 May 2022 ), LINDO APT 13.0.4099.342 Variable Value
Licensee info: Ewval Use Only PRICEFLOOK 9221600
License expires: 11 NOV 2022 PRICE 92218.00
XBAR 20. 00000
Global optimal solution found. MEAR 4. 000000
Objective wvalue: 92218. 00
Objective bound: 92218. 00 AELO0% ge.000n0
Infeasibilities: 0. 000000 F 0. 4833382
Extended solver steps: 1 BFLOOR 118. 0000
Total solver iterations: 12 C 95. 00000
Elapsed runtime seconds: 0.09 D 71.00000
Model Class: WILP E 508. 0000
F 90. 00000
Total wvariables: 13 G 2. 000000
Nonlinear variables: 0 H 3.000000
Integer variables: 7 g
T 2. 000000
Total constraints: 35 K 12. 00000
Nonlinear constraints: 0 L 30. 00000
Total nonzeros: 54 0 110. 5556
Nonlinear nonzeros: 0 KN 15. 00000
TOTAL 4600. 000
Linearization components added: A 57. 60000
Constraints: 18
Variables: 3 B 118. 1143
Integers: 6 Q 58. 00000
101 49 =
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model:

min=pricefloor;

price=(xbar*mbar) * (afloor* (p+0.6) +bfloor+c+d+e* (p+0.6) +£+g+h+j+k+1+0);
xbar=2]1;

km=15;

mbar=4;

c=95;d=71;e=508;f =90;g=8:;h=3;j=2;k=12;

total = 4600;

a = 19.2* (km-12);

O<=a ;a<=345.6 ;

b=27.56* ( (km*2) /7);

94 .4<=b ;b<=236.23 ;

1=km*2;

24<=1 ;1<=60 ;

0<=q; g<=120;

0.4<=p ;p<=1.0 ;

g >= (4600/ (xbar*mbar)):

p >= ((g*5/6)/100);

1/9* (aflooxr+bfloor+c+d+e+f+g+h+j+k+l) <=0 ;0<=3/17* (afloor+bfloor+c+d+e+f+g+h +j+k+1):
@gin (mbar) ;

@gin (xbar);

@gin(q):

afloor=@if (a-@flooxr (a)#ge#0.5,@floox (a)+1,@floox(a)):

bflooxr=@if (b-@floox (b) #ge#0.5,@floox (b)+1,@floox (b))

pricefloor=@if (price-@floor (price)#ge#0.5,@floox (price)+1,@floox (price)):
end

~ Solver Status ~Variables
Model Class: MILP Total 13
Nonlinear: 0
State: Global Opt Integers: 7
Objective: 95640 (P
Infeasibiity: ~ 1.818992-012 Total 35
Nonlinear: 0
Iterations: 7
~Nonzeros
— Estended Solver Status————————————— Total: 54
linear:
Solver Type: B-and-B Notinest !
Best Obj: 95640 ~ Generator Memory Used (K)——
Obj Bound: 35640 =
Steps: 0 - Elapsed Runtime (hh:mm:ss)——
bt . 00:00:00
Update Interval [2 Interrupt Solver Close
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LINGO/WING4 19.0.55 (5 May 2022 ), LINDO API 13.0.4099.342 Variable Value Reduced Cost
i ™ PRICEFLOOR 95640. 00 0. 000000
icensee info: Eval Use Only
License expires: 11 NOV 2022 FRICE 95640. 07 0. 000000
XBAR 21. 00000 0. 000000
Global optimal solution found. MBAR 4, 000000 0. 000000
Objective value: 95640, 00 AFLOOR 58. 00000 0. 000000
Objective bound: 95640. 00
Infeasibilities: 0.000000 F 0. 4583333 0. 000000
Extended solver steps: 1] BFLOOR 118. 0000 0. 000000
Total solver iterations: 7 C 958, 00000 0. 000000
Elapsed runtime seconds: 0.09 D 71. DGDUU U. 000000
ST s i E 508. 0000 0. 000000
F 90. 00000 0. 000000
Total variables: 13 G 3. 000000 0. 000000
Nonlinear variables: 0
Integer variables: 7 H 3. 000000 0. 000000
T 2. 000000 0. 000000
Total constraints: 35 K 12. 00000 0. 000000
Nonlinear constraints: 0 L 30. 00000 0. 000000
Total nomseros. 6 0 110. 5556 0. 000000
Nonlinear nonzeros: 1} KM 15. 00000 0. 000000
TOTAL 4600. 000 0. 000000
Linearization components added: A 57. 60000 0. 000000
Constraints: 18 ¥ 3
Yoriibios: ; B 118. 1143 0. 000000
Integers: 6 Q 55. 00000 0. 000000

o 22 S@feiwdAh

model:

min=pricefloor;

price=(xbar*mbar) * (aflooxr* (p+0.6) +bfloor+c+d+e* (p+0.6) +f+g+h+j+k+1+0);
xbar=22;

km=15;

mbar=4;

c=95;d=71;e=508;f =90;g=8;h=3;3=2;k=12;

total = 4600;

a = 19.2* (km-12) ;

O<=a ;a<=345.6 ;

b=27.56* ((km*2) /7):;

94.4<=b ;b<=236.23 ;

1=km*2;

29<=1 :1<=60 3

0<=q; g<=120;

0.4<=p :;p<=1l.0 ;

g >= (4600/ (xbar*mbar)):

p >= ((g*5/6)/100):;

1/9* (afloor+bfloor+c+d+e+f+g+h+j+k+l) <=0 ;0<=3/17* (afloor+bfloor+c+d+e+f+g+h +j+k+1);
@gin (mbar) ;

@gin (xbar) ;

@gin(q):

afloor=@if (a-@flooxr(a)#ge#0.5,@floox(a)+1l,@floox(a));

bfloor=@if (b-@floox (b) #ge#0.5,@floox (b)+1,@floox (b)) :

pricefloor=@if (price-@flooxr (price) #ge#0.5,@floox (price)+1,@floox (price)):
end
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i~ Solver Status- -+ Wariables -
Model Class: MILP Totak 13
Nonlinear: 0
State: Global Opt Integers: 7
Objective: 99364 N Consiants:
Infeasibilty: ~ §.55112e-017 Totak 35
Nonlinear: 0
Iterations: 7
L ~MNonzeros—————————————————
~ Extended Solver Status——————————— Total: 54
Nonlinear: 0
Solver Type: B-and-B o)
Best Obj; 99364 - Generator Memory Used K] -
Obj Bound: 99364 30
e L Elapsed Runtirme (hhmm:ss)
i L 00:00:00
Update Interval: |2 Interupt Solver Close
LINGO/WING4 19.0.55 (5 May 2022 ), LINDO API 13.0.4099.342  variable Value Reduced Cost
PRICEFLOOR 99364. 00 0. 000000
Licensee info: Ewval Use Only PRICE 99364, 22 0. 000000
License expires: 11 NOV 2022 YBAR 29. UU.UUU 0: 000000
Global optimal solution found. MELR 4. 000000 0. 000000
Objective value: 99364. 00 AFLOOR 58. 00000 0. 000000
Objective bound: 99364. 00
Infeasibilities: 0. 000000 P 0.4416667 0. 000000
Extended solver steps: 0 BFLOOR 118. 0000 0. 000000
Total solver iterations: 7 C 95. 00000 0. 000000
Elapsed runtime seconds: 0.09 D ?1. UUUUU 0‘ UUUUUU
Model Class: NILP E 508. 0000 0. 000000
F 90. 00000 0. 000000
Total wvariables: 13 G 8. 000000 0. 000000
Nonlinear variables: 1)
Integer variables: 7 H 3. 000000 0. 000000
T 2. 000000 0. 000000
Total constraints: 35 K 12. 00000 0. 000000
Nonlinear constraints: 0 L 30. 00000 0. 000000
Total mohzeros: 54 0 110. 5556 0. 000000
Nonlinear nonzeros: KM 15. 00000 0. 000000
4 o _ TOTAL 4600. 000 0. 000000
inearization components added:
R 18 A 57. 60000 0. 000000
Variables: 8 B 118. 1143 0. 000000
Integers: 6 Q 53. 00000 0. 000000
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