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RECENT ADVANCES IN GENERAL GAME THEORY AND APPLICATIONS
By Peter Lohmander

ÅIn part 1 of this presentation, the two playerzerosumgames with
diagonal game matrixes, TPZSGD, areanalyzed. 

ÅManyimportant applicationsof this particularclassof games are
found in military decision problems, in customsand immigration 
strategiesand policework. 

ÅExplicit functionsarederivedthat givethe optimal frequencesof
different decisionsand the expectedresultsof relevanceto the 
different decision makers. 
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RECENT ADVANCES IN GENERAL GAME THEORY AND APPLICATIONS
By Peter Lohmander

ÅArbitrarynumbersof decision alternatives arecovered. 

ÅIt is provedthat the derivedoptimal decision frequencyformulas
correspondto the uniqueoptimizationresultsof the two players. 

ÅIt is provedthat the optimal solutions, for both players, alwaysleadto 
a uniquecompletelymixed strategyNash equilibrium. 

ÅFor eachplayer, the optimal frequencyof a particulardecision is 
strictly greaterthan 0 and strictly less than 1. 
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RECENT ADVANCES IN GENERAL GAME THEORY AND APPLICATIONS
By Peter Lohmander

ÅWith comparativestaticsanalyses, the directionsof the changesof
optimal decision frequencesand expectedgame valuesas functions
of changesin different parameter values, aredetermined. 

ÅThe signsof the optimal changesof the decision frequences, of the 
different players, arealsodeterminedas functionsof risk in different 
parameter values. 
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RECENT ADVANCES IN GENERAL GAME THEORY AND APPLICATIONS
By Peter Lohmander

ÅFurthermore, the directionsof changesof the expectedoptimal value
of the game, aredeterminedas functionsof risk in the different 
parameter values. 

ÅFinally, someof the derivedformulasareusedto confirmearlier
game theory resultspresentedin the literature. It is demonstrated
that the new functionscanbe appliedto solvecommon military
problems.
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RECENT ADVANCES IN GENERAL GAME THEORY AND APPLICATIONS
By Peter Lohmander

ÅIn part 2 of this presentation, four military decision problems, 
common and relevant to typicalarmyand ranger units, at platoon, 
companyand battalion levels, aredescribedand analysed. 

ÅIt is found that fundamental game theory and methodscanbe used
to determineoptimal decisions. 

ÅThe optimal decisionsarederivedas mixed strategyNash equilibria, 
via manual methods. 
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RECENT ADVANCES IN GENERAL GAME THEORY AND APPLICATIONS
By Peter Lohmander

ÅIt is found that considerableimprovementsof the expectedoutcomes
of typicaldecisionscanbe obtainedin a waythat doesnot require
highinvestment costs. 

ÅIt is arguedthat the methodologyto somedegreeshouldbe included
in the educationof all Swedish military officers, in particularin the 
armyand ranger units intendedfor special operations.

ÅIn part 3, stochasticdynamicextensions of part 1 will be defined.

7



Referencesto thispresentation:

ÅLohmander, P., Optimal decisionsand expectedvaluesin two playerzerosumgames 
with diagonal game matrixes, - Explicit functions, general proofs and effectsof
parameter estimation errors, International Robotics& Automation Journal, Volume5, 
Issue5, 2019, pages 186-198. 

https://medcraveonline.com/IRATJ/IRATJ-05-00193.pdf
http:// www.Lohmander.com/PL_files_191114.zip

ÅLohmander, P., Fourcentral military decision problems, General methodsand solutions, 
The Royal Swedish Academy of War Sciences, Proceedingsand Journal, No. 2/2019, 
pages 119-134.

http://www.Lohmander.com/PLRSAWS_19_sum.pdf
http:// www.Lohmander.com/PLRSAWS_19_jpg.zip

ÅLohmander, P., Applicationsand MathematicalModeling in Operations Research, In: 
Cao BY. (ed) FuzzyInformation and Engineeringand Decision. IWDS 2016. Advancesin 
Intelligent Systems and Computing, vol 646. Springer, Cham, 2018 Print ISBN 978-3-319-
66513-9, Online ISBN 978-3-319-66514-6, eBookPackage: Engineering

8

https://medcraveonline.com/IRATJ/IRATJ-05-00193.pdf
http://www.lohmander.com/PL_files_191114.zip
http://www.lohmander.com/PLRSAWS_19_sum.pdf
http://www.lohmander.com/PLRSAWS_19_jpg.zip


Referencesto thispresentation (continued):

ÅLohmander, P., Applicationsand mathematicalmodelingin operations research, 
KEYNOTE, International Conference on Mathematicsand Decision Science, International 
Center of Optimizationand Decision Making& Guangzhou University, Guangzhou, China, 
September 12-15, 2016 http://www.Lohmander.com/PL_KEYNOTE_MATH_2016.jpg
http://www.Lohmander.com/PL_ICODM_2016_KEY.pptx
http://www.Lohmander.com/PL_ICODM_2016_KEY.pdf
http://www.Lohmander.com/PL_ICODM_2016_KEY_PAPER.pdf
http://www.Lohmander.com/PL_ICODM_2016_KEY_PAPER.docx
http://icodm2020.com/en/

Presentation of Peter Lohmander

ÅBauer, M., Peter Lohmander, IIASA,
International Institute for AppliedSystems Analysis,
http://www.iiasa.ac.at/web/home/about/alumni/News/20181204_lohmander.html
http:// www.Lohmander.com/PL_IIASA_18.pdf

Referenceson related topics

Åhttp://www.lohmander.com/Information/Ref.htm

9

http://www.lohmander.com/PL_KEYNOTE_MATH_2016.jpg
http://www.lohmander.com/PL_ICODM_2016_KEY.pptx
http://www.lohmander.com/PL_ICODM_2016_KEY.pdf
http://www.lohmander.com/PL_ICODM_2016_KEY_PAPER.pdf
http://www.lohmander.com/PL_ICODM_2016_KEY_PAPER.docx
http://icodm2020.com/en/
http://www.iiasa.ac.at/web/home/about/alumni/News/20181204_lohmander.html
http://www.lohmander.com/PL_IIASA_18.pdf
http://www.lohmander.com/Information/Ref.htm


First , we start with somevery concretedecision 
problems, with only 2 and 4 dimensions.

Later, we will generalizethe findings to 
arbitrary numbers of dimensions.
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Beslutsproblem Decision Problems

Vägval vid uppmarsch och 
underhållstransporter

Val av plats för eldöverfall vid 
fördröjningsstrid

Positionering av bevaknings- och 
stridspatruller vid stabsplats

Val av utgångsgruppering för spaning 
mot, och störande av, fientlig 
stabsplats
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The selection of roads for transport 

when enemy forces may prepare 

attacks along different roads with 

different expected outcomes,

The selection of roads where attacks 

on enemy transports should be 

prepared, 

The positioning of guard squads and 

The positioning of intelligence, 

reconaissanceand sabotage groups. 
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New Results
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Whenthere areexactlytwo possibledecisions, and the optimal probabitiesarestrictly positive, 
we maycalculatethe expectedvalueof the game in two ways. The resultsare identical. 
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New General Theory
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