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Among the aimsof the authorin this wide-rangingarticle is to draw attentionto the numerous
formal scienceswhich so far have received little scrutiny, if at all, on the part of philosophers
of mathematicsandof sciencein general.By the formal sciencesthe authorunderstandssuch
mathematicaldisciplinesasoperationsresearch,controltheory, signalprocessing,clusteranalysis,
gametheory, andsoon.First,theauthorpresentsalonglist of suchformalscienceswith adetailed
discussionof theirsubjectmatterandwith extensivereferencesto thepertinentliterature.Turning
to thenatureof theformalsciences,theauthorstatesthat“the formalsciences,thoughthey arose
in mostcasesoutof engineeringrequirements,aresciencesandcanbepursuedwithout reference
to applications”.It is argued,througha wealthof examples,that in a greatnumberof casesthe
formal sciencespermit the attainmentof provablecertaintyaboutactualpartsof the world. As
Franklinputsit, “knowledgein the formal sciences,with its proofsaboutnetwork flows, proofs
of computerprogramcorrectness,and the like, givesevery appearanceof having achieved the
philosophers’stone;amethodof transmutingopinionaboutthebaseandcontingentbeingsof this
world into thenecessaryknowledgeof purereason.”

Franklinclearlydistinguishesbetweencertaintyandnecessity:“ g�g�g what themathematicianin
offering is not, in thefirst instance,absolutecertaintyin principle,but necessity. This is how his
assertiondiffers from onemadeby a physicist.A proof offers a necessaryconnectionbetween
premisesandconclusion.Onemayextractpracticalcertaintyfrom this g�g�g but this is a separate
step.” ThoughFranklin explicitly statesthat thereis a gap betweennecessityand certaintyas
onepassesfrom mathematicalreasoningto applications,themainthrustof thearticleconsistsin
arguingthatthegapis considerablysmallerthangenerallyclaimed.Indeed,Franklinarguesthat
in a largenumberof casesthegapis quasinil. And hewrites:“The greatestphilosophicalinterest



in theformal sciencesis surelythepromisethey hold of necessary, provableknowledgewhich is
at thesametimeabouttherealworld, not justsomePlatonicor abstractidealisationof it.”
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also the following three reviews [ MR 2001a:00004; MR 2001a:00005; MR
2001a:00006].
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