Abstract

G = (T,h) is calleda game tree, if T = (Vyrn U Virax, E) is a directedtree with
two differentkinds of nodesVi rn, Varax andif A is a function, running from the set
of nodesinto the setof integers.Nodesof a gametree areidentified with positionsof
anunderlyinggame,edgeswith movesfrom onepositionto anotherone.A strategy is a
subtreeof a gametree,which containsthe root of G andall successorsf G's nodesfor
thefirst player andexactly onesuccessoof G's nodesfor the secondplayer A stratgy
provesalower or anupperboundof the minimax-valueof theroot.

The centralnotion of this thesisis that of leaf-digoint strategies. The algorithmsand
analysesdonehere,give hints from variouspoints of view that leaf-disjoint strateies
have a centralmeaningn gametreesearch.

1. Ournew 'Controlled Conspirag NumberSearch’algorithmis ableto build up and
evaluatesearch-treesfficiently. It searche$or (andexamines)gametreesin which
lower boundsfor the value of the bestroot-successoaswell asupperboundsfor
thevaluesof the otherroot-successom@reprovedby severalleaf-disjointstratayies.
Theleavesof thesestratgiesmusthave a pre-definedninimal distanceo theroot.
Results:a) After our new algorithmhasterminatedthe searchtree containsthe a
priori demandegropertiesandtheresultitself is basedon minimax-values b) If
a pre-definedandfinite gametreeis to be examined,the algorithmwill terminate
in finite time. c) If onedoesnotdemandseveralleaf-disjointstratgiesfor security
the presentedlgorithmwill examinethe minimal possiblenumberof leaves.

2. The’Parallel ControlledConspirag NumberSearch’algorithm, asintroducedin
this thesis,embedsits gametree into a network of processorsTherehave been
obsenredefficienciesof morethan30% on an SCl-workstation-clustemsingup to
160 processorsUnderthe consideratiorthat this machineis a clusterof worksta-
tions, and not a corventionalparallel machine,and consideringthat not only the
load, but alsothe usedmemoryhasto be distributed,this is aremarkableesult.

3. Let a gametree modelbe given,in which errorsof a non-perfectevaluationpro-
cedurearemodelledby randomevents.Insidethis model,we could prove, thatthe
error probability of a minimax-evaluationof a gametree dependsn its order of
magnitudefrom the numberof leaf-disjointstratgies,which are containedn the
gametreeandwhich prove thevalueof theroot.

This thesisis of specialimportancebecausehe describedalgorithmshave shown re-
markableresultsin the chessprogramP.ConNerS.The widely consideredvictory of
P.ConNerSn the10" LippstadtGrandmastetournamenshows thatthe ControlledCon-
spiray NumberSearchs a nice alternatve to the fixed-depthsearchalgorithmslik e the
alphabetalgorithm.



