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Abstract
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is calleda game tree, if
��� ������������
����������	

is a directedtreewith
two differentkinds of nodes
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and if
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is a function, running from the set

of nodesinto the setof integers.Nodesof a gametreeare identifiedwith positionsof
anunderlyinggame,edgeswith movesfrom onepositionto anotherone.A strategy is a
subtreeof a gametree,which containstheroot of

�
andall successorsof
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nodesfor

thefirst player, andexactly onesuccessorof
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nodesfor thesecondplayer. A strategy
provesa loweror anupperboundof theminimax-valueof theroot.
The centralnotion of this thesisis that of leaf-disjoint strategies. The algorithmsand
analyses,donehere,give hints from variouspointsof view that leaf-disjoint strategies
haveacentralmeaningin gametreesearch.

1. Our new ’ControlledConspiracy NumberSearch’algorithmis ableto build up and
evaluatesearch-treesefficiently. It searchesfor (andexamines)gametreesin which
lower boundsfor thevalueof the bestroot-successoraswell asupperboundsfor
thevaluesof theotherroot-successorsareprovedby severalleaf-disjointstrategies.
Theleavesof thesestrategiesmusthaveapre-definedminimaldistanceto theroot.
Results:a) After our new algorithmhasterminated,thesearchtreecontainsthea
priori demandedproperties,andtheresultitself is basedon minimax-values.b) If
a pre-definedandfinite gametreeis to be examined,thealgorithmwill terminate
in finite time.c) If onedoesnotdemandseveralleaf-disjointstrategiesfor security,
thepresentedalgorithmwill examinetheminimalpossiblenumberof leaves.

2. The ’Parallel ControlledConspiracy NumberSearch’algorithm,as introducedin
this thesis,embedsits gametree into a network of processors.Therehave been
observedefficienciesof morethan30%on anSCI-workstation-cluster, usingup to
160processors.Undertheconsiderationthat this machineis a clusterof worksta-
tions, andnot a conventionalparallelmachine,andconsideringthat not only the
load,but alsotheusedmemoryhasto bedistributed,this is a remarkableresult.

3. Let a gametreemodelbe given, in which errorsof a non-perfectevaluationpro-
cedurearemodelledby randomevents.Insidethis model,we couldprove, thatthe
error probability of a minimax-evaluationof a gametreedependsin its orderof
magnitudefrom the numberof leaf-disjointstrategies,which arecontainedin the
gametreeandwhich provethevalueof theroot.

This thesisis of specialimportancebecausethe describedalgorithmshave shown re-
markableresults in the chessprogramP.ConNerS.The widely consideredvictory of
P.ConNerSin the10%'& LippstadtGrandmastertournamentshowsthattheControlledCon-
spiracy NumberSearchis a nicealternative to thefixed-depthsearchalgorithmslike the
alphabetaalgorithm.


