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m Using SubstTest for deductions.

Althoughthe GOEDEL programhasno mechanisnfor automatedieductionthe SubstTest tool canbe usedto carry out
hand—guidedeductionf newrulesfrom old ones. This notebookshowshow somebasicdeductionsanbe done. The
basicideaof thistool is to compargwo differentordersof evaluationfor someexpression.TheSubstTest tool canbe used
to obtainrulesfor simplifying classesaswell statementshut in this tutorial only the caseof statementsvill be treated.
Moreover,no specificexamplesareconsideredere,only genericones.

? Subst Test

Coedel ‘ Privat e' Subst Test

SubstTest [f_, x__, r_J:=fe@e ({x} /. r)==(fea{x} /. r)
The outputof thetestwill beavalid equalityof theform a==b, butnotall suchequalitiescanbe madeinto newrules. In

particular,onemay needto reversethe equationor to think aboutwhethera rule basedon a given equalitywould leadto
looping. TheGOEDEL programitself currentlyhasno toolsto helpmakesuchdecisions.

m Rewriting an implication.

Implicationsareautomaticallyrewrittenin a clauseformat:

inplies[p, q]
or [g, not [p]]
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Suppos@nehasarule of thefollowing form:
or [g, not [p]]:=True

UsingSubstTest, we canderiverelatedrules:
Subst Test [and, i nplies[x, y], X, {X ->p, ¥ ->Q}] // Reverse
and[p, q] ==p
Subst Test [and, or [x, y], inmplies[x, y], {X->p, ¥ ->0Q}]
orf[p, q] ==q

In eachcaseit would be possibleto addnewrulesby replacing == with := . Notethatin onecasewe usedReverse to
turn theequalityaround.

m Modus Ponens

Suppos@neknowsboth of thesefacts:

p:=True;
or [q, not [p]]:=True

Without a newrule, Mathematica would notknowthat g canbereducedo True. OnecanuseSubstTest to doamodus
ponengypedeductionof anewrule:

Subst Test [and, or [x, y], inmplies[x, y], {X->p, Y ->Q}] // Reverse

q==True

m Cut rule

Supposeonehasrulesthatasserthat p1 implies p2, andthat p2 impliesp3, andonewantsto deducetherule that p1
impliesp3.

or [p2, not [pl]]:=True; or [p3, not [p2]]:=True
In this casewe mustsupplementSubstTest with anoverallnegationto getthedesiredequation:

Map [not, Subst Test [and, inplies[x, y1,
inplies[y, z], not [inplies[x, z]], {X-»pl, y->p2, z-p3}]]

or [p3, not [pl]] == True

Mappinganequationwith not producesalogically equivalentquation.



