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ANEXO | — Modelo
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set ORIG; # origins_i (plants, farms, terminals, CD, exporters)

set PLATFORM; # logistic platform_j

set DEST; # destinations_k (ports, countries, costumers)

set PRODUCT; # product_p

param price {DEST,PRODUCT} >= 0; # price of product p

param supply {ORIG,PRODUCT} >= 0; # amounts available at origins of product p

param demand {DEST,PRODUCT} >= 0;

param beta {PLATFORM,PRODUCT}>=0 ,<=1;
param capac_prod {PLATFORM,PRODUCT}>= 0;
param totalcapacity {PLATFORM}>=0;

param costin {ORIG,PLATFORM,PRODUCT}>=0;
param costout{PLATFORM,DEST,PRODUCT}>=0;
param fcost {PLATFORM}>= 0;

param vcost {PLATFORM,PRODUCT}>= 0;
#param Z:=6;

var Xin {ORIG,PLATFORM,PRODUCT}>= 0;
var Xout {PLATFORM,DEST,PRODUCT}>= 0;
var Y {PLATFORM} >=0 binary;

maximize total_profit:

# amounts required at destinations of product p

# % change of volume of product p

# capacity of each product p

# total capacity of logistic platform

# transport cost from plant to logistic platform

# transport cost from logistic platform to destinations
# fixed cost to instal a logistic platform

# variable costs per unit

# Number maximum of logistics platforms

# units to be shipped inbound from origin to logistic platform
# units to be shipped outbound from logistic platform to destinations
# 1 If Logistic platform is open and 0, otherwise

sum {j in PLATFORM, k in DEST,p in PRODUCTS} price[k,p]* Xout[j,k,p] —
sum {i in ORIG,j in PLATFORM,p in PRODUCT?} costin[i,j,p]* Xin[i,j,p] -

sum {j in PLATFORM} fcost[j]* YIj] -

sum {i in ORIG,j in PLATFORM, p in PRODUCT} vcost[j,p] * Xin[i,j,p] -
sum {j in PLATFORM, k in DEST, p in PRODUCT} costout[j,k,p]* Xout[j,k,p];

subject to Supply {i in ORIG, p in PRODUCT}:
sum {j in PLATFORM} Xin[i,j,p] <= supply[i,p];

subject to Demand {k in DEST, p in PRODUCT}:
sum {j in PLATFORM} Xout[j,k,p] = demandlk,p];

subject to Limit_1 {j in PLATFORM, p in PRODUCT}:

sum {i in ORIG} Xin[i,j,p] <= capac_prod[j,p]* Y[il;
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subject to Limit_2 {j in PLATFORM}:
sum {p in PRODUCT, i in ORIG} Xin[i,j,p] <= totalcapacity[jl*Y[j];

subject to equilibrium {j in PLATFORM, p in PRODUCT}:
sum {i in ORIG} betal[j,p]* Xin[i,j,p] - sum{k in DEST} Xout][j,k,p]= 0;

subject to number:
sum {j in PLATFORM} Y[jl<=6;
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ANEXO Il - Dados do Modelo

set ORIG := ACAILARAG,DOUR,CUI,LOND,CG;
set PLATFORM:= ITQ,TUB,SAT,PAR,SFS,RG;

set DEST := HAM,ROT,SHG;

set INSUM = Soy;

set PRODUCT := Soy,Bran,Oil;

set SERVICE :=ARM,ESM,PROD;

param: supply:=

ACAI Soy 70000
ARAG Soy 80000
DOUR Soy 200000
CUI Soy 250000
LOND Soy 300000
CG Soy 300000;
param: demand_max:=
HAM Soy 1200000
HAM Bran 960000
HAM Oil 240000
ROT Soy 1200000
ROT Bran 960000
ROT Oil 240000
SHG Soy 1200000
SHG Bran 960000
SHG Oil 240000;
param: beta:=

ITQ ARM  Soy Soy
ITQ ARM  Soy Bran
ITQ ARM Soy Oil
ITQ ESM Soy Soy
ITQ ESM Soy Bran
ITQ ESM Soy Oil
ITQ PROD Soy Soy
ITQ PROD Soy Bran
ITQ PROD Soy  Oil
TUB ARM Soy  Soy
TUB ARM Soy Bran
TUB ARM Soy  OQil
TUB ESM Soy Soy
TUB ESM Soy Bran
TUB ESM Soy OQil
TUB PROD Soy Soy
TUB PROD Soy Bran
TUB PROD Soy  Oil
SAT ARM Soy Soy
SAT ARM Soy Bran
SAT ARM Soy Ol
SAT ESM Soy Soy
SAT ESM Soy Bran
SAT ESM Soy Oil
SAT PROD Soy Soy
SAT PROD Soy Bran

(o]
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SAT
PAR
PAR
PAR
PAR
PAR
PAR
PAR
PAR
PAR
SFS
SFS
SFS
SFS
SFS
SFS
SFS
SFS
SFS
RG
RG
RG
RG
RG
RG
RG
RG
RG

PROD
ARM
ARM
ARM
ESM
ESM
ESM
PROD
PROD
PROD
ARM
ARM
ARM
ESM
ESM
ESM
PROD
PROD
PROD
ARM
ARM
ARM
ESM
ESM
ESM
PROD
PROD
PROD

param: capac_prod :=

ITQ
ITQ
ITQ
TUB
TUB
TUB
SAT
SAT
SAT
PAR
PAR
PAR
SFS
SFS
SFS
RG
RG
RG

param: totalcapacity:=

ITQ
TUB
SAT
PAR
SFS
RG

Soy
Soy
Soy
Soy
Soy
Soy
Soy
Soy
Soy
Soy
Soy
Soy
Soy
Soy
Soy
Soy
Soy
Soy
Soy
Soy
Soy
Soy
Soy
Soy
Soy
Soy
Soy
Soy

ARM
ESM
PROD
ARM
ESM
PROD
ARM
ESM
PROD
ARM
ESM
PROD
ARM
ESM
PROD
ARM
ESM
PROD

250000
500000
360000
780000
210000
240000

Qil
Soy
Bran
Qil
Soy
Bran
Oil
Soy
Bran
Qil
Soy
Bran
Qil
Soy
Bran
Oil
Soy
Bran
Qil
Soy
Bran
Qil
Soy
Bran
Qil
Soy
Bran
Qil

’

N

oo

N

N

0000000000000 000 200000000 -0
o o

N

100000
100000
50000
300000
100000
00000
200000
100000
60000
400000
280000
100000
100000
60000
50000
100000
90000
50000;
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param: costin:=
ACAI
ACAI
ACAI
ACAI
ACAI
ACAI
ARAG
ARAG
ARAG
ARAG
ARAG
ARAG
DOUR
DOUR
DOUR
DOUR
DOUR
DOUR
Cul
CuUl
CuUl
CuUl
Cul
Cul
LOND
LOND
LOND
LOND
LOND
LOND
CG
CG
CG
CG
CG
CG

param: costout:=
ITQ
ITQ
ITQ
ITQ
ITQ
ITQ
ITQ
ITQ
ITQ
TUB
TUB
TUB
TUB
TUB
TUB
TUB

ITQ
TUB
SAT
PAR
SFS
RG
ITQ
TUB
SAT
PAR
SFS
RG
ITQ
TUB
SAT
PAR
SFS
RG
ITQ
TUB
SAT
PAR
SFS
RG
ITQ
TUB
SAT
PAR
SFS
RG
ITQ
TUB
SAT
PAR
SFS
RG

HAM
HAM
HAM
ROT
ROT
ROT
SHG
SHG
SHG
HAM
HAM
HAM
ROT
ROT
ROT
SHG

Soy
Soy
Soy
Soy
Soy
Soy
Soy
Soy
Soy
Soy
Soy
Soy
Soy
Soy
Soy
Soy
Soy
Soy
Soy
Soy
Soy
Soy
Soy
Soy
Soy
Soy
Soy
Soy
Soy
Soy
Soy
Soy
Soy
Soy
Soy
Soy

Soy
Bran
Oil
Soy
Bran
Qil
Soy
Bran
Oil
Soy
Bran
Oil
Soy
Bran
Oil
Soy

32
99
99
99
99
99
99
50
50
40
41
43
99
26
48
46
40
41
99
62
42
25
27
28
99
28
20
25
25
27
99
99
20
22
23

25;

35
35
35
35
35
35
40
40
40
35
35
35
35
35
35
40
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TUB
TUB
SAT
SAT
SAT
SAT
SAT
SAT
SAT
SAT
SAT
PAR
PAR
PAR
PAR
PAR
PAR
PAR
PAR
PAR
SFS
SFS
SFS
SFS
SFS
SFS
SFS
SFS
SFS
RG

RG

RG

RG

RG

RG

RG

RG

RG

param: fcost:=
ITQ
TUB
SAT
PAR
SFS
RG

param: gserv:=
ITQ
ITQ
ITQ
TUB
TUB
TUB
SAT
SAT

SHG
SHG
HAM
HAM
HAM
ROT
ROT
ROT
SHG
SHG
SHG
HAM
HAM
HAM
ROT
ROT
ROT
SHG
SHG
SHG
HAM
HAM
HAM
ROT
ROT
ROT
SHG
SHG
SHG
HAM
HAM
HAM
ROT
ROT
ROT
SHG
SHG
SHG

500000
500000
500000
500000
500000
500000;

ARM
ESM
PROD
ARM
ESM
PROD
ARM
ESM

Bran
Oil
Soy
Bran
Oil
Soy
Bran
Oil
Soy
Bran
Oil
Soy
Bran
Oil
Soy
Bran
Oil
Soy
Bran
Qil
Soy
Bran
Oil
Soy
Bran
Oil
Soy
Bran
Qil
Soy
Bran
Oil
Soy
Bran
Qil
Soy
Bran
Oil

50000
40000
80000
50000
60000
80000
60000
70000

40
40
40
40
40
40
40
40
45
45
45
49
49
49
49
49
49
57
57
57
49
49
49
49
49
49
57
57
57
49
49
49
49
49
49
57
57

57;
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SAT
PAR
PAR
PAR
SFS
SFS
SFS
RG

RG

RG

param: alfa:=
ITQ
ITQ
ITQ
TUB
TUB
TUB
SAT
SAT
SAT
PAR
PAR
PAR
SFS
SFS
SFS
RG
RG
RG

param: price:=
HAM
HAM
HAM
ROT
ROT
ROT
SHG
SHG
SHG

ARM
ESM
PROD
ARM
ESM
PROD
ARM
ESM
PROD
ARM
ESM
PROD
ARM
ESM
PROD
ARM
ESM
PROD

PROD
ARM
ESM
PROD
ARM
ESM
PROD
ARM
ESM
PROD

Soy
Soy
Soy
Soy
Soy
Soy
Soy
Soy
Soy
Soy
Soy
Soy
Soy
Soy
Soy
Soy
Soy
Soy

Soy
Bran
Qil
Soy
Bran
Oil
Soy
Bran
Oil

80000
50000
60000
80000
60000
70000
80000
60000
70000
80000;

290
250
350
290
250
350
290
250
350;
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ANEXO Il

1) Resultados do modelo para Z < 6 terminais especializados

sw: ampl

ampl: model MOD4_V17_multicommodity.mod;
ampl: data MOD4_V17_multicommodity.dat;
ampl: solve;

MINOS 5.5: ignoring integrality of 24 variables
MINOS 5.5: optimal solution found.

76 iterations, objective 241910000

ampl: option solver cplex;

ampl: solve;

CPLEX 8.0.0: optimal integer solution; objective 241910000
82 MIP simplex iterations

0 branch-and-bound nodes

ampl: option display_round 0;

ampl: display Y;
Y[]:=

ITQ 1

PAR 1

RG 1

SAT 1

SFS 1

TUB 1;
ampl: display Yserv;
Yserv :=

ITQ ARM 1
ITQ ESM 0
ITQ PRO O
PAR ARM 1
PAR ESM 0
PAR PROD 0
RG ARM 1
RG ESM 0
RG PROD 0
SAT ARM 1
SAT ESM O
SAT PROD 0
SFS ARM 1
SFS ESM O
SFS PROD 0
TUB ARM 1
TUB ESM O
TUB PROD O0;

ampl: display Xin;
Xin [*,*,ARM,Soy]

: ITQ PAR RG SAT SFS TuB :=
ACAI 70000 0 0 0 0 0

ARAG 30000 50000 0 0 0 0
CG 0 200000 0 0 100000 0
CUI 0 150000 100000 O 0 0
DOUR 0 0 0 0 0 200000

LOND 0 0 0 200000 O 100000
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0

o9Co%o

oo oo

* * ESM,Soy]
: ITQ PAR RG SAT SFS TUB
ACAI 0 0 0 O
ARAG 0 0 0 0
CG 0 0 0 O
cul 0 0 0 O
DOUR 0 0 0 0
LOND 0 0 0 0
* * PROD, Soy]
: ITQ PAR RG SAT SFS TUB
ACAL 0 0 0 0
ARAG 0 0 0 0
CG 0 0 0 O
cul 0 0 0 O
DOUR 0 0 0 0
LOND 0 0 0 0

ampl: display Xout;
Xout [*,HAM,ARM,*]

Bran Qil Soy
100000
0
100000
0

ITQ
PAR
RG
SAT
SFS
TUB

cocooo%o
[c¥oloNoloNe)

0

[*,HAM,ESM,*]
Bran il
ITQ
PAR
RG
SAT
SFS

o
0
0
0
0
0
TUB 0

[cNoNoNoNoNe]

[*,HAM,PROD,*]
Bran Qil
ITQ
PAR
RG
SAT
SFS
TUB

OO OO
cNololNoNoNe]

[*,ROT,ARM,*]

Bran  Qil Soy :

ITQ
PAR
RG
SAT
SFS
TUB

OO0 0o o

OOOOOOg

OOOOOO;on

100000

0

0

0

0
0
0
0 200000
0
0

400000

300000

[cNoNoNeNoNe]

cooocoo
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[*,ROT,ESM,*]
Bran

ITQ
PAR

RG
SAT
SFS
TUB

[eoNeoNoNoNoNe]

[*,ROT,PROD,*]
: Bran
ITQ 0
PAR
RG
SAT
SFS
TUB

[eNoNoNoNo)

[*,SHG,ARM,*]
: Bran

ITQ
PAR

RG
SAT
SFS
TUB

[ejolNoNeNoNe]

[*,SHG,ESM,*]
. Bran
ITQ 0
PAR
RG
SAT
SFS
TUB

[ecNoNoNoNe]

[*,SHG,PROD,*]
Bran

ITQ
PAR
RG
SAT
SFS
TUB

cleololoNoNe]

Oi

[oNoNeNoNoNe]

o

[oNeoNoNoNoNo]

o

[eNoNoNeNoNe]

cocoococooO

coocoocoO

w

oooooog’ oooooog
<

oooooog)
<

oy

coocococow
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2) Resultados do modelo para Z < 5 terminais especializados

sw: ampl

ampl: model MOD4_V17_multicommodity.mod;
ampl: data MOD4_V17_multicommodity.dat;
ampl: solve;

MINOS 5.5: ignoring integrality of 24 variables
MINOS 5.5: optimal solution found.

70 iterations, objective 236387000

ampl: option solver cplex;

ampl: solve;

CPLEX 8.0.0: optimal integer solution; objective 235100000
89 MIP simplex iterations

0 branch-and-bound nodes

ampl: option display_round 0;

ampl: display Y;

Y []:=

ITQ 1

PAR 1

RG 0

SAT 1

SFS 1

TUB 1;

ampl: display Yserv;
Yserv :=

ITQ ARM 1
ITQ ESM 0
ITQ PROA 0
PAR ARM 1
PAR ESM 0
PAR PROD 0
RG ARM 0
RG ESM 0
RG PROD 0
SAT ARM 1
SAT ESM 1
SAT PROD O
SFS ARM 1
SFS ESM 0
SFS PROD 0
TUB ARM 1
TUB ESM 0
TUB PROD 0O

ampl: display Xin;
Xin [*,*,ARM,Soy]

: ITQ PAR RG SAT SFS TUB
ACAI 70000 0 0 0 0 0
ARAG 30000 50000 0 0 0 0
CG 0 100000 0 100000 100000 0
Cul 0 250000 0 0 0 0
DOUR 0 0 0 0 0 200000
LOND 0 0 0 100000 0 100000
[*,*,ESM,Soy]

:ITQ PAR RG SAT SFS TUB
ACAI 0 0 0 0 0 0
ARAG 0 0 0 0 0 0
CG 0 0 0 0 0 0
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CUl 0 0 0 0 0 0
DOUR 0 0 0 0 0 0
LOND 0 0 0 100000 0 0
[*,*,PROD,Soy]

:ITQ PAR RG SAT SFS TUB :=
ACAI 0 0 0 0 0 0
ARAG 0 0 0 0 0 0
CG 0 0 0 0 0 0
CUl 0 0 0 0 0 0
DOUR 0 0 0 0 0 0
LOND 0 0 0 0 0 0;
ampl: display Xout;

Xout [*,HAM,ARM,*]

Bran Oil Soy :=
ITQ 0 O 0
PAR 0 0 400000
RG 0 o 0
SAT 0 o 0
SFS 0 0 100000
TUB 0O o 0
[*,HAM,ESM,*]

: Bran Oil Soy :=
ITQ 0 0 0
PAR 0 0 0
RG 0 0 0
SAT 80000 0 0
SFS 0 0 0
TUB 0 0 0
[*,HAM,PROD,*]

Bran Oil Soy =
ITQ 0 0 0
PAR 0 0 0
RG 0 0 0
SAT 0 0 0
SFS 0 0 0
TUB 0 0 0
[*,ROT,ARM,*]
: Bran Oil Soy =
ITQ 0 0 100000
PAR 0 0 0
RG 0 0 0
SAT 0 0 200000
SFS 0 0 0
TUB 0 0 300000
[*,ROT,ESM,*]
: Bran Oil Soy :=
ITQ 0 0 0
PAR 0 0 0
RG 0 0 0
SAT 0 0 0
SFS 0 0 0
TUB 0 0 0
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[* ROT,
ITQ
PAR
RG
SAT

SFS
TUB

[* SHG,
ITQ
PAR
RG
SAT

SFS
TUB

PROD,*]
Bran

OO O0OO0OOOo

ARM,*]

Bran

o000 0Oo

[*,SHG,ESM,*]
: Bran Oil Soy

ITQ
PAR
RG
SAT
SFS
TUB

[*,SHG,
ITQ
PAR
RG
SAT

SFS
TUB

[eNoNoNeNoNe]

[eNoNoNeNoNe]

PROD, ]

Bran Oil Soy

ecNololeNele)

eNoNolNoNoNe)

0

[eNoNoNeNe)

0
0
0
0
0
0
0

eNoloNoNoNe]

Oil

cooocoo

OOOOOOfé’

n
OOOOOOQ
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3) Resultados do modelo para Z < 4 terminais especializados
sw: ampl

ampl: model MOD4_V17_multicommodity.mod;

ampl: data MOD4_V17_multicommodity.dat;

ampl: solve;

MINOS 5.5: ignoring integrality of 24 variables

MINOS 5.5: optimal solution found.

68 iterations, objective 229247000

ampl: option solver cplex;

ampl: solve;

CPLEX 8.0.0: optimal integer solution; objective 227900000
92 MIP simplex iterations

0 branch-and-bound nodes

ampl: display Y;
Y[]:=

ITQ 1

PAR 1

RG 0
SAT 1
SFS 0
TUB 1;
ampl: display Yserv;
Yserv :=

ITQ ARM 1
ITQ ESM 0
ITQ PROA 0
PAR ARM 1
PAR ESM 0
PAR PROD O
RG ARM 0
RG ESM 0
RG PROD 0
SAT ARM 1
SAT ESM 1
SAT PROD O
SFS ARM 0
SFS ESM 0
SFS PROD 0
TUB ARM 1
TUB ESM 1
TUB PROD 0O

ampl: option display_round 0;
ampl: display Xin;
Xin [*,*,ARM,Soy]
: ITQ PAR RG SAT SFS TUB =
ACAI 70000 0 0 0

0 0
ARAG 30000 50000 O 0 0 0
CG 0 100000 O 200000 O 0
CuUl 0 250000 O 0 0 0
DOUR 0 0O O 0 0 100000
LOND 0 0 O 0 0 200000
[*,*,ESM,Soy]
: ITQ PAR RG SAT SFS TUB =
ACAI 0 0 0 0 0 0

ARAG 0 0 0 0 0 0
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CG
CUI
DOUR
LOND

[eNeNoNe]

0
0
0
0

[*,*,PROD,Soy]

: ITQ PAR
ACAI
ARAG
CG
Cul
DOUR
LOND

[eNoNoNeNoNe]
[eNoNoNeNoNo]

ampl: display Xout;
Xout [*,HAM,ARM,*]
ITQ
PAR
RG
SAT

SFS
TUB

[cNoNolNoNoNo)
(oo NN

[*,HAM,ESM,*]
: Bran

o

Bran Oil Soy
0 100000
0 400000

0
0
0
0

0
0
0
100000 O

0
0

0

0

RG SAT SFS TUB

coocoococo
cocoococo
cocococo®
cocoococo®

[eoNeoNoNe]
1

n
o
<
1]

ITQ
PAR
RG

SFS

0
0
0
SAT 80000
0

Co0oO0o©O0Oo

TUB 80000

[*,HAM,PROD,*]
: Bran Oi

ITQ
PAR
RG
SAT
SFS
TUB

[eNeoNoNeNoNe]
OO O0OOOOoO

[*,ROT,ARM,*]
: Bran Oi
ITQ 0
PAR 0
RG 0
SAT 0

0
0

OO OOoOOo

SFS
TUB 0
[*,ROT,ESM,*]

: Bran

o

ITQ 0
PAR 0
RG 0
SAT 0
SFS 0
TUB 0

[eNeoNoNeNoNe]

[cNololelelo}

OOOOOOE

200000
0
300000

OOOOOOLOD
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[ ROT,PROD "]
ITQ
PAR
RG
SAT

SFS
TUB

[eNoNeloNoNe]
[cNoNoleNoNe]

[*,SHG,ARM,*]
: Bran
ITQ
PAR
RG
SAT
SFS
TUB

[eNoNoNeNoNe]

[*,SHG,ESM,*]
: Bran Oi

ITQ
PAR
RG
SAT
SFS
TUB

[oNoloNoNoNe]
[oNoloNoNeNe]

[*,SHG,PROD,*]

. Bran OQil
ITQ 0
PAR
RG
SAT
SFS
TUB

[oNeoNoNoNe)
oNoNoNoNeNo)

oooooog

Bran Oil Soy

o o

[oNeoNoNe]

(7]
(]
<

oCPCPooo

wn
Qo
<

coocoooo

e]
OCooOoooog
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4) Resultados do modelo para Z < 3 terminais especializados

sw: ampl

ampl: model MOD4_V17_multicommodity.mod;
ampl: data MOD4_V17_multicommodity.dat;
ampl: solve;

MINOS 5.5: ignoring integrality of 24 variables
MINOS 5.5: optimal solution found.

55 iterations, objective 217698071.4

ampl: option solver cplex;

ampl: solve;

CPLEX 8.0.0: optimal integer solution; objective 216470000
100 MIP simplex iterations

0 branch-and-bound nodes

ampl: display Y;

Y []:=

ITQ 0

PAR 1

RG 0

SAT 1

SFS 0

TUB 1;

ampl: display Yserv;
Yserv :=

ITQ ARM 0
ITQ ESM 0
ITQ PROA 0
PAR ARM 1
PAR ESM 1
PAR PROD O
RG ARM 0
RG ESM 0
RG PROD O
SAT ARM 1
SAT ESM 1
SAT PROD O
SFS ARM 0
SFS ESM 0
SFS PROD O
TUB ARM 1
TUB ESM 1
TUB PROD 0

ampl: option display_round 0;
ampl: display Xin;
Xin [*,*,ARM,Soy]
: ITQ PAR RG SAT SFS TUB
ACAI 0 0

0 0 0 70000
ARAG 0 0 0 0 0 0
CG 0 170000 O 130000 O 0
CuUl 0 230000 O 0 0 0
DOUR 0 0 0 0 0 100000
LOND 0 0 0 70000 O 130000
[*,*,ESM,Soy]

: ITQ PAR RG SAT SFS TUB
ACAI 0 0 0 0 0 0
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ARAG 0 80000 O 0
CG 0 0 0 0
CUl 0 20000 0 0
DOUR © 0 0 0
LOND O 0 0 100000

[*,*,PROD,Soy]

ITQ PAR RG SAT SFS TUB

ACAI

0 0 O O
ARAG 0 0 0 O
CG 0O 0 0 O
Cul 0O 0 0 O
DOUR 0O 0 0 O
LOND 0O 0 0 O
ampl: display Xout;
Xout [*,HAM,ARM,*]
: Bran Oil Soy =
ITQ 0 0 0
PAR 0 0 400000
RG 0 0 0
SAT 0 0 0
SFS 0 0 0
TUB 0 0 0
[*,HAM,ESM,*]
: Bran Oil Soy :=
ITQ 0 0 0
PAR 80000 O 0
RG 0 0 0
SAT 80000 O 0
SFS 0 0 0
TUB 80000 O 0
[*,HAM,PROD,*]
: Bran Oil Soy
ITQ 0 0 0
PAR 0 0 0
RG 0 0 0
SAT 0 0 0
SFS 0 0 0
TUB 0 0 0
[*,ROT,ARM,*]
: Bran Oil Soy
ITQ 0 0 0
PAR 0 0 0
RG 0 0 0
SAT 0 0 200000
SFS 0 0 0
TUB 0 0 300000

[*,ROT,ESM,*]
: Bran Oil  Soy
ITQ

0 0 0
PAR 0 0 0
RG 0 0 0
SAT 0 0 0
SFS 0 0 0
TUB 0 0 0

[cX=NoR=R=l

oCooPo

OO oo
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[*,ROT,PROD,*]
: Bran Oil Soy

ITQ
PAR
RG
SAT
SFS
TUB

[oNoNoNoNoNe]
[eNeoNoNoNoNe]
[cNoNoNoNoNe]

[*,SHG,ARM,*]
: Bran Oil Soy

ITQ
PAR
RG
SAT
SFS
TUB

[eoeoloNoNoNo]
[cNoNoNoNoNe]
[eoNeoloNeNeNo]

[*,SHG,ESM,*]
: Bran Oil Soy

ITQ
PAR
RG
SAT
SFS
TUB

[eloloNeNo o]
[eNoNoNeNoNe]
[eNoNoNeNoNe]

[*,SHG,PROD,*]
: Bran Oil Soy

ITQ
PAR
RG
SAT
SFS
TUB

coocoocoo
coococoo
cocoocooo
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5) Resultados do modelo para Z < 2 terminais especializados

sw: ampl

ampl: model MOD4_V17_multicommodity.mod;
ampl: data MOD4_V17_multicommodity.dat;
ampl: solve;

MINOS 5.5: ignoring integrality of 24 variables
MINOS 5.5: optimal solution found.

59 iterations, objective 189034000

ampl: option solver cplex;

ampl: solve;

CPLEX 8.0.0: optimal integer solution; objective 189014000
120 MIP simplex iterations

0 branch-and-bound nodes

ampl: display Y;
Y []:=

ITQ 0
PAR 1

RG 0
SAT 0
SFS 0
TUB 1;
ampl: display Yserv;
Yserv :=

ITQ ARM 0
ITQ ESM 0
ITQ PROD 0
PAR ARM 1
PAR ESM 1
PAR PROD 0
RG ARM O
RG ESM 0

RG PROD 0
SAT ARM 0

SAT ESM 0
SAT PROD 0
SFS ARM 0
SFS ESM 0
SFS PROD 0
TUB ARM 1
TUB ESM 1

TUB PROD O0;

ampl: option display_round 0;

ampl: display Xin;

Xin [*,*,ARM,Soy]

: ITQ PAR RG SAT SFS TUuB =
ACAI

0 0 0 O 0 0
ARAG 0 30000 O O 0 0
CG 0 300000 0O O 0 0
CUl 0 70000 O O 0 0
DOUR 0 0 0 O 0 100000
LOND 0 0 0 O 0 200000

172


DBD
PUC-Rio - Certificação Digital Nº 0212908/CA


PUC-RIo - Certificagao Digital N° 0212908/CA

* * ESM,Soy]
: ITQ PAR RG SAT SFS TUB =
ACAI O 0 0 0 0 0
ARAG 0 0 0 0 0 o
CG O 0 0 0 0 0o
cul 0 180000 O 0 0 o
DOUR 0 0 0 0 0 100000
LOND 0 100000 0 0 0 o
* * PROD, Soy]

: ITQ PAR RG SATSFSTUB :=
ACAI
ARAG
CG
CUI
DOUR
LOND

[eNoNoNeNoNo]
[oNoNoNeNoNe]
[oNoNoNeNoNe]
[eNeoNoNeNoNo]
[eNoloNeNoNe]
[eNoNoNoNoNe]

ampl: display Xout;

Xout [*,HAM,ARM,*]

: Bran Oil Soy :=
ITQ 0 0 0
PAR 0 0 400000
RG 0
SAT
SFS
TUB

[N eNoNe)
[eNeNeNe)

0
0
0

[*,HAM,ESM,*]
: Bran Oil Soy :=
ITQ 0 O
PAR 224000 O
RG 0
SAT 0 o
SFS 0 o
TUB 80000 O

o
OOOOOO

[*,HAM,PROD,*]
: Bran Oi

ITQ
PAR
RG
SAT
SFS
TUB

eoNoNoNoNoNe]
OO OO0 O0O

[*,ROT,ARM,¥]
: Bran Oi

w

ITQ
PAR
RG
SAT
SFS
TUB

[eNoNoNeNoNe]
[eNolNoNeNoNe]

[*,ROT,ESM,*]

: Bran Oil Soy =
ITQ 0 0 0
PAR 0 0 0
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RG 0
SAT 0
SFS 0
TUB 0

[eNeNeNe]

[ ROT,PROD, ]
ITQ
PAR
RG
SAT

SFS
TUB

cooQPoo
coo©oo

[* SHG,ARM. "]
ITQ
PAR
RG
SAT

SFS
TUB

ooloNoNeNo)
oNoNolNoNoNe)
OO OOOoOOo

[*,SHG,ESM,*]

: Bran Oil Soy
ITQ 0
PAR
RG
SAT
SFS

TUB

[eNoNoNeNoNe]
[eNoNoNeNoNe]
[oNeoloNoNe)

[* SHG,PROD,"]
ITQ
PAR
RG
SAT

SFS
TUB

(el NoNeNoNo]
[eNoNoNeNoNe]

coo©o

cocococoo

Bran Oil Soy

o o

Bran Oil Soy

Bran Oil Soy

[eNoNoNe]
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6) Resultados do modelo para Z = 1 terminal especializado

sw: ampl
ampl: model MOD4_V17_multicommodity.mod;

ampl: data MOD4_V17_multicommodity.dat;

ampl: solve;

MINOS 5.5: ignoring integrality of 24 variables

MINOS 5.5: optimal solution found.

59 iterations, objective 115214000

ampl: option solver cplex;

ampl: solve;

CPLEX 8.0.0: optimal integer solution; objective 115214000
132 MIP simplex iterations

0 branch-and-bound nodes

ampl: option display_round 0;

ampl: display Xin;

Xin [*,*,ARM,Soy]

: ITQ PAR RG SAT SFS TUB
ACAI 0 0 O

0 0 0
ARAG 0 0 0 0 0 0
CG 0 20000 0 0 0 O
cul 0 150000 0 0 0 0
DOUR 0 0 0 0 0 0
LOND 0 230000 0 0 0 0

* * ESM,Soy]

: ITQ PAR RGSATSFSTUB :=
ACAl 0 0 00 0 0
ARAG 0 0 00 0 0
CG 0 280000 0 0 0 O
cul 0 o 00 0 0
DOUR 0 0 00 0 0
LOND 0 0 00 0 0

[*,*,PROD,Soy]
: ITQ PAR RGSATSFSTUB :=
ACAI 0 0 0 0 O

0
ARAG 0 0 0 0 O 0
CG 0 0 0 0 O 0
CUl 0 100000 O 0 O 0
DOUR 0 0 0 0 0 O
LOND 0 0 0 0 0 O

ampl: display Xout;

Xout [*,HAM,ARM,*]

: Bran Oil Soy :=
ITQ

0 0 0
PAR 0 0 400000
RG 0 0 0
SAT 0 0 0
SFS 0 0 0
TUB 0 0 0
[*,HAM,ESM,*]
: Bran Oil Soy =
ITQ 0 0 0
PAR 224000 O 0
RG 0 0 0

SAT 0 0 0
SFS 0 0
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TUB 0 0 0

[*,HAM,PROD,*]

: Bran Oil
ITQ 0 0
PAR 0 20000
RG 0
SAT 0
SFS 0
TUB 0

oooooog)
<

[eNeNoNo)

[*,ROT,ARM,*]
: Bran

w

[cNololoNeNale)

ITQ
PAR
RG
SAT
SFS
TUB

[eNoNoNeNoNe)

—

[*,ROT,ESM,*
: Bran

o

%)
]
<
1

ITQ
PAR
RG
SAT
SFS
TUB

[eNoNoNeNoNe]
[eNoNoNeNoNe]
[eNoNoNeNoNe]

[*,ROT,PROD,*]
: Bran Oil Soy

ITQ
PAR
RG
SAT
SFS
TUB

[eNoNoNoeNoNe]
[eNe]
OO OO OOo

[eoNeNoNo)

[*,SHG,ARM,*]
: Bran Oil Soy

ITQ
PAR
RG
SAT
SFS
TUB

eNoNolNoNoNe]
[oleoloNoNoNo]
[eoNeoloNeNoNe]

[*,SHG,ESM,]

: Bran Oil Soy :=
ITQ 00
PAR
RG
SAT
SFS
TUB

[eNoloNoNeNe]
[eoNoNoNoNe)
[eNeoNoNeoNe)
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Bran Oil

[*,SHG,PROD,*]
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