
GAMS
Sudoku

Michael Bussieck mbussieck@gams.com

Jan-Hendrik Jagla jhjagla@gams.com

Lutz Westermann lwestermann@gams.com

GAMS Development Corporation 

www.gams.com

GAMS Software GmbH

www.gams.de



Sudoku 



Christmas tree Sudoku



Demo: Basic Sudoku (su1)

Basic model

su1 computes

solution to 

given Sudoku



Demo: Find other solutions (su1 ���� su2)

• Is the solution unique?

• If not, how many solutions exist?
• Edits for su1 � su2:

– Implement binary cuts to exclude known solution

– Use GDXdiff to inspect differences between solutions– Use GDXdiff to inspect differences between solutions

– Use loop to find and store solutions



Demo: Infeasible Sudoku (su1 ���� su3)

• What should we do with an infeasible Sudoku?

– Not enough to just report the infeasibility

– Here, repair the data to make the model feasible
• Edits for going from su1 � su3

– Use random generation to get bogus data– Use random generation to get bogus data

– Remove X.fx for fixed cells

– Add binary variable UNDO (relaxes fixed cells)

– Add equation fix using the UNDO variables

– Add new objective function: Minimize sum over all 

UNDOs

– Write short report



Samurai Sudoku



Demo: Mapping data (map1)

• We solve the Samurai as 5 basic puzzles, with linking 

constraints for the overlapping cells

• Requires mapping 21x21

Samurai puzzle into 5 

separate 9x9 puzzles 1 2separate 9x9 puzzles 1 2

3 4

5



Demo: Samurai model (su3 ���� su4)

• Add puzzle index p to all variables/equations

• Add linking constraints

• Use random data to test

• Fix undo variables initially to 0

– If the model is feasible, it will solve quickly– If the model is feasible, it will solve quickly

– If infeasible, we unfix undo and resolve



Demo: Excel in charge (samurai_vb)

• Existing Samurai 

model with Excel 

GUI

• Look at data • Look at data 

communication 

between model 

and GUI



Demo: Samurai data input (su4 ���� su5)

• Prepare our Samurai model su4 to plug in to 

spreadsheet

• Import 21x21 data from GUI (via GDX)
• Use mappings from map1 to map 21x21 � 5x9x9

• Export 21x21 solution to GDX• Export 21x21 solution to GDX



Demo: Clean up (su5 ���� su6)

• Create text file for display in GUI



GAMS on the Web 

Download www.gams.de www.gams.com

Help and Support
Support Wiki http://support.gams-software.com
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Support Wiki http://support.gams-software.com
Interfaces Wiki http://interfaces.gams-software.com
McCarl‘s News http://www.gams.com/maillist/newsletter.htm
User Group http://www.gams.com/maillist/gams_l.htm
Google Group http://groups.google.de/group/gamsworld

Search all GAMS
Websites http://www.gams.com/search.htm



Contacting GAMS

Europe

GAMS Software GmbH

Eupener Str. 135-137

50933 Cologne

USA

GAMS Development Corp. 
1217 Potomac Street, NW 

50933 Cologne
Germany

Phone: +49 221 949 9170

Fax:      +49 221 949 9171

http://www.gams.de

info@gams.de

support@gams-software.com

1217 Potomac Street, NW 

Washington, DC 20007
USA 

Phone: +1 202 342 0180 

Fax:      +1 202 342 0181

http://www.gams.com

sales@gams.com

support@gams.com
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