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Preface 
LINGO is a comprehensive tool designed to make building and solving mathematical optimization 

models easier and more efficient. LINGO provides a completely integrated package that includes a 

powerful language for expressing optimization models, a full -featured environment for building and 

editing problems, and a set of fast built-in solvers capable of efficiently solving most classes of 

optimization models.  LINGO's primary features include: 

Ç Algebraic Modeling Language 

LINGO supports a powerful, set-based modeling language that allows users to express math 

programming models efficiently and compactly.  Multiple models may be solved iteratively using 

LINGO's internal scripting capabilities. 

Ç Convenient Data Options 

LINGO takes the time and hassle out of managing your data. It allows you to build models that 

pull information directly from databases and spreadsheets. Similarly, LINGO can output solution 

information right into a database or spreadsheet making it easier for you to generate reports in the 

application of your choice.  Complete separation of model and data enhance model maintenance 

and scalability.  

Ç Model Interactively or Create Turnkey Applications 

You can build and solve models within LINGO, or you can call LINGO directly from an 

application you have written. For developing models interactively, LINGO provides a complete 

modeling environment to build, solve, and analyze your models. For building turn-key solutions, 

LINGO comes with callable DLL and OLE interfaces that can be called from user written 

applications.  LINGO can also be called directly from an Excel macro or database application.  

LINGO currently includes programming examples for C/C++, FORTRAN, Java, C#.NET, 

VB.NET, ASP.NET, Visual Basic, Delphi, and Excel.  

Ç Extensive Documentation and Help 
LINGO provides all of the tools you will need to get up and running quickly. You get the LINGO 

Users Manual (in printed form and available via the online Help), which fully describes the 

commands and features of the program. Also included with Super versions and larger is a copy of 

Optimization Modeling with LINGO, a comprehensive modeling text discussing all major classes 

of linear, integer and nonlinear optimization problems. LINGO also comes with dozens of real-

world based examples for you to modify and expand. 

Ç Powerful Solvers and Tools 

LINGO is available with a comprehensive set of fast, built-in solvers for linear, nonlinear (convex 

& nonconvex), quadratic, quadratically constrained, and integer optimization. You never have to 

specify or load a separate solver, because LINGO reads your formulation and automatically 

selects the appropriate one.  A general description of the solvers and tools available in LINGO 

follows: 
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General Nonlinear Solver 

LINGO provides both general nonlinear and nonlinear/integer capabilities.  The nonlinear license 

option is required in order to use the nonlinear capabilities with LINDO API. 

 

Global Solver 

The global solver combines a series of range bounding (e.g., interval analysis and convex 

analysis) and range reduction techniques (e.g., linear programming and constraint propagation) 

within a branch-and-bound framework to find proven global solutions to nonconvex nonlinear 

programs. Traditional nonlinear solvers can get stuck at suboptimal, local solutions. This is no 

longer the case when using the global solver. 

 

Multistart Solver 

The multistart solver intelligently generates a sequence of candidate starting points in the solution 

space of NLP and mixed integer NLPs. A traditional NLP solver is called with each starting point 

to find a local optimum. For non-convex NLP models, the quality of the best solution found by the 

multistart solver tends to be superior to that of a single solution from a traditional nonlinear solver. 

A user adjustable parameter controls the maximum number of multistarts to be performed.  

 

Barrier Solver 

The barrier solver is an alternative way for solving linear, quadratic and conic problems.  LINGO's 

state-of-the-art implementation of the barrier method offers great speed advantages for large-scale, 

sparse models.  

 

Simplex Solvers 

LINGO offers two advanced implementations of the primal and dual simplex methods as the 

primary means for solving linear programming problems. Its flexible design allows the users to 

fine tune each method by altering several of the algorithmic parameters. 

 

Mixed Integer Solver 

The mixed integer solverôs capabilities of LINGO extend to linear, quadratic, and general 

nonlinear integer models. It contains several advanced solution techniques such as cut generation, 

tree reordering to reduce tree growth dynamically, and advanced heuristic and presolve strategies. 

 

Stochastic Solver 

The stochastic programming solver supports decision making under uncertainty through 

multistage stochastic models with recourse. The user describes the uncertainty by identifying the 

distribution functions, either built-in or user-defined, describing each random variable. The 

stochastic solver will optimize the model to minimize the cost of the initial stage plus the expected 

cost of future recourse actions over the planning horizon. Advanced sampling modes are also 

available for approximating continuous distributions. LINGO's stochastic solver also supports 

chance-constrained models, where one or more sets of constraints are allowed to be violated 

according to a specified probability. 
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Model and Solution Analysis Tools 

LINGO includes a comprehensive set of analysis tools for debugging infeasible linear, integer and 

nonlinear programs, using advanced techniques to isolate the source of infeasibilities to the 

smallest subset of the original constraints. It also has tools to perform sensitivity analysis to 

determine the sensitivity of the optimal basis to changes in certain data components (e.g. objective 

vector and right-hand-size values). 

 

Quadratic Recognition Tools 

The QP recognition tool is a useful algebraic pre-processor that automatically determines if an 

arbitrary NLP is actually a convex, quadratic model. QP models may then be passed to the faster 

quadratic solver, which is available as part of the barrier solver option. When the barrier solver 

option is combined with the global option, LINGO will automatically recognize conic models, in 

addition to convex quadratic models. 

 

Linearization Tools 

Linearization is a comprehensive reformulation tool that automatically converts many non-smooth 

functions and operators (e.g., max and absolute value) to a series of linear, mathematically 

equivalent expressions. Many non-smooth models may be entirely linearized. This allows the 

linear solver to quickly find a global solution to what would have otherwise been an intractable 

nonlinear problem. 





 

 

New Features 

 for LINGO 19.0  
 

LINDO Systems is proud to introduce LINGO 19.0.  The new features added to LINGO include the 

following: 

 

§ Enhancements to the simplex solvers, such that the average performance on large linear 

programs (where the number of variables is several times more than the number of 

constraints) has increased by several factors compared to previous releases.  

 

§ Improved performance on LPôs when using multiple cores with concurrent execution of 

Primal, Dual, and Barrier solvers.  

 

§ Improved selection of defaults for cut generation and heuristics in MIP solver. 

 

§ Support for exponential and power cones in the quadratic and conic solvers, with faster 

solution time for models with ex and xk terms.  

 

§ Much improved ability to recognize convexity and various composite functions in global 

solver, especially involving logs and sums, with order-of-magnitude improvement in some 

cases. 

 

§ Large performance gains in global solver for models with objectives involving ratios. 

 

§ Improved performance on non-convex QCQP models in the global solver.  

 

§ More efficient storage of stochastic programming solutions allowing for considerably larger 

stochastic models.  

 

§ All-different capability extended to allow specification of a range of values allowed for the set 

of all-different integer variables.  

 

§ Addition of the @NULLSET function for deleting all members of a derived set.  

 

§ Ability to prompt user for input at runtime with the @INPUT function, and retrieve Lingoôs 

version number with the @VERSION function. 

 

§ Significantly improved use of starting points to speed runtimes on integer programming 

models.  
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§ Commands to write models to and read models from Excel, to facilitate the use of embedded 

LINGO models in Excel. 

 

 

We hope you enjoy this new release of LINGO.  Many of the new features in this release are due to 

suggestions from our users.  In particular, we'd like to thank both Robert Coughlan and Wu Jian (Jack) 

for their many useful suggestions for improving LINGO. If there are any features you'd like to see in 

the next release of LINGO, please let us know.  Feel free to reach us at: 

LINDO Systems Inc. 

1415 N. Dayton St. 

Chicago, Illinois 60642 

(312) 988-7422 

info@lindo.com 

http://www.lindo.com 

 

June 2020 
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1    Getting Started with 
LINGO  

LINGO is a simple tool for utilizing the power of linear and nonlinear optimization to formulate large 

problems concisely, solve them, and analyze the solution. Optimization helps you find the answer that 

yields the best result; attains the highest profit, output, or happiness; or the one that achieves the lowest 

cost, waste, or discomfort. Often these problems involve making the most efficient use of your 

resources-including money, time, machinery, staff, inventory, and more. Optimization problems are 

often classified as linear or nonlinear, depending on whether the relationships in the problem are linear 

with respect to the variables. 

If you are a new user, it is recommended you go through the first seven chapters of this document to 

familiarize yourself with LINGO. Then you may want to see On Mathematical Modeling for more 

information on the difference between linear and nonlinear models and how to develop large models. It 

may also be helpful to view some sample models in Developing More Advanced Models or Additional 

Examples of LINGO Modeling to see if a particular template example is similar to a problem you have. 

For users of previous versions of LINGO, the new features are summarized in the Preface at the 

beginning of the manual. 

Getting Started on Windows 

Installing LINGO on Windows  
Installing the LINGO software is straightforward. To setup LINGO for Windows, place your CD in the 

appropriate drive and run the installation program SETUP contained in the LINGO folder. 

Alternatively, if you downloaded LINGO from the LINDO website, locate the download installation 

program and double-click it to run the installation. The LINGO installation program will open and 

guide you through the steps required to install LINGO on your hard drive. 

Note:   If there is a previous version of LINGO installed on your machine, then you may need to 

uninstall it before you can install the new copy of LINGO.  To uninstall the existing copy of 

LINGO, click on the Windows Start button, select the Settings command, select Control 

Panel, then double-click on the Add or Remove Programs icon. You should then be able to 

select LINGO and have the old version removed from your system. 
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Starting LINGO on Windows  
Once LINGO is installed, you will find a new Lingo icon on your desktop: 

 

You may double-click on the icon to start LINGO. Once LINGO is running, your screen will resemble 

the following: 

 

The outer window labeled LINGO is the main frame window. All other windows will be contained 

within this window. The top of the frame window also contains all the command menus and the 

command toolbar. See Menu Commands for details on the toolbar and menu commands. The lower 

edge of the main frame window contains a status bar that provides various pieces of information 
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regarding LINGO's current state. Both the toolbar and the status bar can be suppressed through the use 

of the Options command. 

The smaller child window labeled LINGO Model - LINGO1 is a new, blank model window. In the next 

section, we will be entering a sample model directly into this window. 

Many copies of LINGO come with their licenses pre-installed. However, some versions of LINGO 

require you to input a license key. If your version of LINGO requires a license key, you will be 

presented with the following dialog box when you start LINGO: 

 

Your license key may have been included in an email sent to you when you ordered your software. 

The license key is a string of letters, symbols and numbers, separated into groups of four by hyphens 

(e.g., r82m- XCW2- dZu?- %72S- fD?S - Wp@). Carefully enter the license into the edit field, 

including hyphens. License keys are case sensitive, so you must be sure to preserve the case of the 

individual letters when entering your key. Click the OK button and, assuming the key was entered 

correctly, LINGO will then start. In the future, you will be able to run LINGO directly without 

entering the key. 

Note:   If you received your license key by email, then you have the option of cutting-and-pasting it 

into the license key dialog box.  Cut the key from the email that contains it with the Ctrl+C 

key, then select the key field in LINGO dialog box and paste the key with the Ctrl+V key.  
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If you donôt have a key, you can choose to run LINGO in demo mode by clicking the Demo button.  In 

demo mode, LINGO has all the functionality of a standard version of LINGO with the one exception 

that the maximum problem size is restricted.  Demo licenses expire after 180 days. 

Opening a Sample Model on Windows  
LINGO is shipped with a directory containing many sample models. These models are drawn from a 

wide array of application areas. For a complete listing of these models, see Additional Examples of 

LINGO Modeling. The sample model directory is titled Samples and is stored directly off the many 

LINGO directory. 

 

To open a sample model in LINGO, follow these steps: 

 

1. Pull down the File menu and select the Open command. You should see the following dialog 

box: 
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2. Double-click on the folder titled Samples contained in the main LINGO folder installed off your 

root folder, at which point you should see: 
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3. To read in a small transportation model, type Tran  in the File Name field in the above dialog 

box and press the Open button. You should now have the model in an open window in LINGO as 

follows: 

 

For details on developing a transportation model in LINGO see A Sample Transportation Model in this 

chapter. 
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You may now solve the model using the Solver|Solve command or by pressing the   button on the 

toolbar. The optimal objective value for this model is 161. When solved, you should see the following 

solver status window: 

 

Note the objective field has a value of 161 as expected. For an interpretation of the other fields in this 

window, see Solver Status Window in Getting Started with LINGO. 
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Behind the solver status window, you will find the solution report for the model. This report contains 

summary information about the model as well as values for all the variables. This reportôs header is 

reproduced below: 

 

For information on interpreting the fields in the solution report, see Sample Solution Report in Getting 

Started with LINGO. 
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Getting Started on a Mac  

Installing LINGO on a Mac 
LINGO for the Mac is distributed as a .DMG file, or disk image file,  

titled LINGO-OSX-64x86-19.0.dmg. If you double-click on this file you should see a window similar 

to the following: 

 

 
 

To install LINGO onto your Mac, drag the LINGO icon in the window to the Applications folder icon. 

This will place a copy of LINGO in the /Applications folder of your hard drive. The Mac version of 

LINGO requires that you have installed OS X 10.7, or later, on your system. 
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We also recommend that you drag a copy of the LingoDocs folder in the above window to your hard 

drive. The LingoDocs folder contains copies of LINGO's sample models and documentation. You may 

want to place this folder in your $HOME folder (subsequent documentation will assume this is the 

case).  

 

Starting LINGO on a Mac  
Once LINGO is installed, you will find a new LINGO icon in the /Applications folder on your Mac's 

hard drive. The icon should appear as follows: 
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You may double-click on the icon to start LINGO. Once LINGO is running, your screen will resemble 

the following: 

 
 

The outer window is the main frame window, and all other windows will be contained within this main 

frame window. The top of the main frame window also contains a toolbar for executing various 

LINGO commands.  

The smaller child window labeled Lingo Model - Lingo1.lng is a new, blank model window. In the 

Developing a LINGO Model section, we will be entering a sample model directly into this window. 
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Unlike the Windows version of LINGO, the command menus do not appear at the top of the main 

frame window, but appear in the Finder's menu bar whenever LINGO is the active application. Below, 

we see the six LINGO menus ð Lingo, File, Edit, Solver, Window and Help ð in the Finder's menu 

bar at the top of the screen: 

 

 
 

See the LINGO Commands section for details on the toolbar and menu commands. The lower edge of 

the main frame window contains a status bar that provides various pieces of information regarding 

LINGO's current state. Both the toolbar and the status bar can be suppressed through the 

LINGO|Preferences command. 
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Many copies of LINGO come with their licenses pre-installed. However, some versions of LINGO 

require you to input a license key. If your version of LINGO requires a license key, you will be 

presented with the following dialog box when you start LINGO: 

 

 

Your license key may have been included in an email sent to you when you ordered your software.  

The license key is a string of letters, symbols and numbers, separated into groups of four by hyphens 

(e.g., r82m-XCW2-dZu?-%72S-fD?S-Wp@).  Carefully enter the license into the edit field, including 

hyphens.  License keys are case sensitive, so you must be sure to preserve the case of the individual 

letters when entering your key.  Click the OK button and, assuming the key was entered correctly, 

LINGO will then start.  In the future, you will be able to run LINGO directly without entering the key. 

Note:   If you received your license key by email, then you have the option of copying-and-pasting it 

into the license key dialog box.  Copy the key from the email with the Command+C key, then 

select the key field in LINGO dialog box and paste the key with the Command+V key.  
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If you donôt have a key, you can choose to run LINGO in demo mode by clicking the Demo button.  In 

demo mode, LINGO has all the functionality of a standard version of LINGO with the one exception 

that the maximum problem size is restricted.  Demo licenses expire after 180 days. 

 

Opening a Sample Model on a Mac  
In the Installing LINGO on a Mac section above, we suggested that you install the LingoDocs folder in 

your $HOME directory. The LingoDocs folder contains a folder called Samples with numerous sample 

model. These models are drawn from a wide array of application areas. For a complete listing of these 

models, see Additional Examples of LINGO Modeling. The sample model directory is titled Samples 

and is stored directly off the main LINGO directory. 

 

To open a sample model in LINGO, follow these steps: 

 

1. Pull down the File menu and select the Open command. Migrate to where you installed your 

copy of the LingoDocs folder: 
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2. Double-click on the LingoDocs folder then double-click on the Samples folder contained in 

the LingoDocs folder, at which point you should see: 

 
 



16    CHAPTER  1 

 

3. To read in a small transportation model, select the tran.lng model from the Sample folder and 

press the Open button. You should now have the model in an open window in LINGO as 

follows: 
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For details on developing a transportation model in LINGO see A Sample Transportation Model in this 

chapter. 

 

You may now solve the model using the Solver|Solve command, or by pressing the Solve button on the 

toolbar: 

 

  
 

The optimal objective value for this model is 161. When solved, you should see the following solver 

status window: 

 

 
 

Note the objective field has a value of 161 as expected. For an interpretation of the other fields in this 

window, see Solver Status Window in Getting Started with LINGO. 

 
























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































