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Properties

1.ThereasontointroduceBESTTistobeabletomakeprecisestatementsabout

systems.

2.Useformulas,predicatesandfunctionstoexpressdesired(orundesired!)

propertiesofsome”system”.

3.Notethat”system”couldmeananyof:

•specifications

•design

•program

•etc

aswellascombinations.

4.Now:simpleexamplestodemonstrateBESTTanditsuse.
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Considerthefollowingdeclarations:

valValveIsOpen:bool

valPressure:int

val≤:int→int→bool
WewanttoexpressthatifPressureisgreaterthan50,thenavalvemustbe

closed,otherwiseitshouldbeopen.Usingmathematicalnotation,

ValveIsOpen(Pressure)=







truePressure≤50

falsePressure>50

(pressure≤50∧ValveIsOpen=true)∨

(pressure>50∧ValveIsOpen=false)
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Implication

ifpthenq

pimpliesq

pifq

qwheneverp

Beware!

InenglishIfitissunnythenwegotothebeachoftenisregardedtoalsomeanthat”ifit

isnotsunny,thenwedonotgotothebeach”.

Thisisnotalogicalimplication.
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Examples

LetAbe”Itrains”,B”goforawalk”,C”read”,andD”stayhome”.Then

•Astatesthatitrains.

•A∨¬Astatesthatitrainsoritdoesnotrain.(true?)

•A→Dstatesthatifitrainsthenwestayhome.

•B→¬Cstatesthatifwearegoingforawalk,thenwearenotreading.
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Quantification

Usedtomakestatementsaboutallvaluesofaspecifictype.Forthepurposesofthis

course,onecanthinkoftypesasrepresentingsets.

•Thereexists:∃x:a.P(x)statesthatthereexistsavaluexoftypeasuchthat

P(x)istrue.

•Forall:∀x:a.P(x)statesthatforallvaluesxoftypea,P(x)istrue.

LetP(x),Q(x)and(R)denotethestatements”xisalion”,”xisfierce”and”xdrinks

coffee”,andCdenotethetypeofallcreatures.

•Alllionsarefierce.∀x:C.P(x)→Q(x)

•Somefiercecreaturesdonotdrinkcoffee.∃x:C.Q(x)∧¬R(x).

•Somelionsdonotdrinkcoffee.∃x:C.P(x)∧¬R(x).Cannotbewrittenas

∃x:C.P(x)→¬R(x),asitisalwaystrueforallnon-lions,evenifalllions

drinkcoffee!
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