Universidade de S3ao Paulo

Instituto de Ciéncias Matematicas e de Computacdo

GUROBI

Alfredo Rogério Jorge
Gustavo Marsiglia Doricci
Pamella Satiko de Paula Miyazaki
Roberta Nunes

Alfredo, Gustavo, Pamella, Roberta LOt 16 de Outubro de 2013 1/22



Sumario

© Introducio
e Instalacdo
© Como usar

@ Exemplos

© Referéncias

Alfredo, Gustavo, Pamella, Roberta LOt 16 de Outubro de 2013 2/22



Introducao

@ Fundada por Zonghau Gu, Ed Rothberg e Bob Bixby em 2008;
Outubro/2009: edi¢do limitada até novembro de 2010 (150e.c.—25a.v.);

@ Focos da empresa:

@ Melhores solucionadores de programagdo matematica;
@ Parceria flexivel em termos de licenciamento e precos;
© Lideranga em tecnologia (programagdo matematica).

Programacdo inteira, mista, quadratica;
Conjunto de APIs: Python, C, C++, Java, .Net;
Parcerias: Matlab, Frontline Solvers, AMPL, GAMS;

Resultados Interessantes:

© Paralelismo multi-core;

@ Licencas livres;

© Programa académico com download automatizado;

@ Evolucio para melhoria de desempenho e ampliacdo da pataforma e
suporte API.
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Instalacao

@ Acesse www.gurobi.com [2];

@ Faca o cadastro clicando em Register for Free;

e | Suppon | Contt s
GUROBI

ACCOUNT LOGIN

e e Search websit o documentaton ') _
T e
PRODUCTS SUPPORT RESOURCES

DOWNLOAD ~ COMPANY

AN EASIER WAY TO BETTERMDECISIONS

Gurobi Optimizer 5.6 - State-of-the-Art Mathematical Programming Solver
- Superior optimization aigorithms for faster times to feasibilty and optimaity

HOW MAY WE HELP YOU?
Were happy t

u up with a free trial, share pricing, and
help get you started right
- Flexible interfaces and modeling language support for maximum productivity
- Great support from easy-to-reach optimization experts

CONTACTUS FREE TRIAL
- Transparent pricing and flexible licensing o no surprises when it's time to deploy

GUROBI OPTIMIZER 5.6
High-end Optimization Libraries
The state-ofthe-
(LP), quadratic
programming (QP and QCP), and mixed-integer
programming (MILP, MIGP, and MIQCP)

ABOUT GUROBI SWITCHING TO GUROBI
and why so many are choosing us
\We've made migrating models easy:

 linear programming experienced development &
with the

focus an « Familar iterfaces reduce leaming curve
entire company on doing just one thing better than « Step by step migration instructions.
anyone else, and good things happen 5 Support fog MBS ard LB formnets

+ Support for matrix and object-based code
LEA

MORE LEARN

ORE

Learn More >

Figura : Cadastro
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Instalacao

Account Type: * O compercial
First Name: *
Last Name: *
Email *

Company ! University: #

Phone Number:

Figura : Cadastro

@ Vocé receberd um e-mail para cadastrar a senha;

@ Clique no primeiro link do e-mail e cadastre sua senha;
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Instalacao

@ No site do Gurobi, na aba Download, selecione Gurobi Optimizer;
@ Escolha a versdo desejada, seu sistema operacional e fagca o download;

@ Execute e siga os seguintes passos:

End-User License Agreement
Welcome to the Gurobi 5.6.0 (64 bit) I Please read the following icense agreement carefully
Setup Wizard

i il ‘GUROBI OPTIMIZATION, INC. z
I The Setup Wizard wil install Gurebi 5.5.0 (64 bit) en your E"D'““R_A“CE"SE "(?RHME"T ]
computer, Click Next to continue or Cancel to exit the Setup (‘Agreement’)

Wizerd

Please read the terms and conditions of this license agreement carefully.
By installing and enabling the Gurobi Product(s) you are accepting the terms:
of this agreement. (The Product(s) will be enabled when you have installed
the License Key(s) that is supplied to you by Gurobi.) The Effective Date of
GU RO B I this Agreement is the date on which the Gurobi Product(s) is installed and
enabled. The Gurobi Producl(s) is copyrighted and licensed (not sold) to

OFTIMIZATION lyou by Gurobi Optimization, Inc., a corporation with its principal place of =

| [V]1 accept the terms in the License Agreement

Back [ pint | [ Bak [ Net | [ Concel

Figura : Instalagdo
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Instalacao

Destination Folder
Click Next to install to the default folder or dick Change to choose another.

j|  mnstall Gurobi 5.6.0 (64 bit) to:

\qurobisen\

Ready to install Gurobi 5.6.0 (64 bit)

8

Ciick Install to begin the installation. Cick Back to review or ehange any of your
h installation settings. Click Cancel to exit the wizard

Back [ Bk [ mswl ] [ cancel
Figura : Instalagao
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Instalacao

75 Gurobi 5.6.0 (64 ) Gurobi 5.6.0 (64

Installing Gurobi 5.6.0 (64 bit . .

nstating Gurobt (64 bit) . I Completed the Gurobi 5.6.0 (64 bit)

Setup Wizard
Il Please wait whie the Setup Wizard instalks Gurobi 5.6.0 (64 bit). Cick the Fiish bution o exit the Setup Wiard,
l
Status:
[ ) :
OPFTIMIZATION
Back Next I Back Cancel

Figura : Instalagcao
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Instalacao

@ Faca o login no site, entre em Download, Licenses, Free Academic;
@ Aceite as condi¢Ses da licenga e clique em Request License;

@ Abra o Gurobi e digite a licenga, mostrado a seguir:

@ CAWindows\system:

>

for more information.

No Gurobi license found (user particular, host PARTICULAR-PC, hostid a2974751>

5.6.8>
ion, Inc.

AR HHHH K~ XHHAHHHHHIHANNK:
(|

at is

Figura : Licenga
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Instalacao

Python 2.7.5 {(default, May 15 2813, 22:44:16> [MSC v.1588 64 hit (AMD64>]1 on win
3

Type "help", "copyright", "credits" or "license" for more information.
No Gurohi license found {user particular, host PARTICULAR-PC, hostid a2974751>
Running grhgetkey...

Gurohi license key client {(version 5.6.82
Copyright (c) 20813, Gurobhi Optimization, Inc.

Enter the Key Code for the license you are activating
(Format is 20000000200 X0 XA —HHHOOENIK ) 1
B64994dB-b62B-b46c-5316-5252e60723F2

iContacting Gurobhi key server...

Key for license ID 48339 was successfully retrieved.
License expires at the end of the day on 2014-18-87.

Saving licensze key...

Figura : Licenca
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Instalacao

Contacting Gurohi key server...

Key for license ID 48339 was successfully retrieved.
Licensze expires at the end of the dav on 2814-18-87.

Saving license key...

In wvhich folder would you like to store the Gurohi license key file?
[hit Enter to store it in C:“Users“\PARTICULARI: C::gurohiSc@

——> License key saved to file ’'C:ixgurohiS6@sgurohi.lic’.

You have saved your license key to a non—default location. You
will need to set environment variahle GRB_LICENSE_FILE to value
*CingurobhiS6@igurobi. lic’

hefore vou can use this license key.

Press [Enter] to exit

Figura : Licenca
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Como usar

Minimize <f0> ———— & ParaFungio/Problema de Min

Subject to —F———» Indica que serfio inchiidas as restricSes
<Restrigdo 1>

<Restrigdo 2>
Do lado direito da equagio/inequagio
somente sio aceitas constantes, caso

contrario, ocorrera um erro de leitura

<Restri¢do n>
Bounds —F——» Onde sio informados os limites para

<Caso necessario> as varidveis (Ex.: x253, y£8)

<Tipo de Varidvel>

<Varidvel 1> Deve -se mformar o tipo de cada
varidvel

<Varidvel n> —

End — 1+ Indicao fim do Problema

Figura : Modelo
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Como usar

e (modeloy=read(" (arquivo.lp ou .mps)")
e (modelo).optimize()

e (modelo).printAttr('X")

e (modelo).write(" (nome).sol")

e (variavel) = (modelo).getVars()

e (modelo).setParam(” TimeLimit", tempo)

e print (variavel)[nimero].VarName, (variavel)[nimero].X

@ print len(variavel)
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Como usar

e (modelo) = Model()

e (varidvel)=(modelo).addVar(Ib, ub, obj, (tipo), " (nome)")

e (modelo).addConstr({operacao), (sinal), c,” (nome)" )

e (modelo).update()

e (modelo).numVars
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Exemplo 1

o

Minimizar z = —x1 — x»
x1+x0 <6
x1—Xxp <4
x120
0<x <1
x1,x2 € R

Sujeito a

Alfredo, Gustavo, Pamella, Roberta

"] exemplol.lp - Bloco de notas

Arquivo Editar Formatar Exibir  Ajuda

Exemplo 1 -
Minimize -x1 - x2

Subject to
x1+x2<=6
x1-x2<=4

Bounds
x2<=1
x1>=0
x2>=0

End
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Exemplo 2

Minimizar z = —x1 — x»
—2x1+2x0 <3
Sujeito a { 7x3 + 3xp < 22
X1,Xp € 7

o

Alfredo, Gustavo, Pamella, Roberta

| exemploZ.p - Bloco de notas EM

Arquivo Editar Formatar Exibir Ajuda

Exemplo 2
Minimize -x1 - x2
Subject to
2x1+2x2 <=3
Tx1+3x2<=22

Generals
x1x2

End
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Exemplo 3

] exemplodp - Bloco de notas [E=REEE

Arquivo  Editar Formatar Exibir Ajuda
Exemplo 3 -
e Minimize 5x1 - Tx2 - 10x3 + 3x4 - 5x5
Minimizar z = 5x; — 7x2 — 10x3 + 3x4 — bxs
Subject to
x1+3x2 —5x3 + x4 +4xs <0 X1+ 3x2 - 5x3 + x4 + 4x5 <=0
— — — — 2x1-6x2 +3x3 -2x4 - 2x5 <=4
Sujeito a 21 = 6x 4 3x5 — 264 — 2% < 4 2x2-2x3 - x4+ x5 <=2
2x0 —2x3 — X4 + x5 < —2
_ Integers
X1, X2, X3, X4, X5 € B x1x2x3
x4 x5
End
o
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Exemplo 4

Minimizar z = x + 3y

x+2y <10
8 <x—3y
0<x<10

Sujeito a
X €L
yeB

o

Alfredo, Gustavo, Pamella, Roberta

"] exemplod.lp - Bloco de notas

Arquive  Editar  Formatar  Exibir  Ajuda

Exemplo 4 E
Minimize x + 3y

Subject to

x+2y ==10

x-3y>=8§

Bounds

x==10

x==10

Integer
Xy

End
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GURO
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Exercicio

Maximizar z = 2,16x71 + 1,26x4 + 0,812xpy
( x7 > 400
x4 > 800
xp > 10000
XT + x4 + xp7 < 200000
0,2x7 + 0,3x4 + 0, 4xp, < 60000
XT > 0
xa >0
\ xm =0

Sujeito a
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Exercicio

= C\Windows\system32icmd.exa
urohi> meread(7Ct\Users\TARTICULAMDesktopexerc fc o > I

time seconds
<null*: 5 rows, 3 columns. 9 nonzeros

urohi> m.optimize(d>

ptimize a model with 5 rows, 3 columns and 9 nonzeros
resolue removed 3 rows and 8 columns

resolve time: B.@8s

resolued: 2 rouws. 3 columns. 6 nonzeros

Iteration Ohjective Primal Inf. Dual Inf. Time
a ?.654510%e +B5 5. e +8! Bde +08 s ]
i 8000 +@85 @ e +88 ﬂ Bde +B8 Bs

olued in 1 iterations and B@.84 seconds
ptimal ohjective 4. 17BEEEEEEB+ES
urohi? m.printAttr*x’>

Uariahle x
Xt 189200
H_a 8 [ ]
2_m |
urohi’
urohi |

Figura : Resolu¢cdo
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