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summary

Theuseof PS and VERTSECT both providemethodsof cancellingfactorsof S andinverseS] from formulasfor
functions.Theformulasusedin theOtter work to defineBIGCAP andPOWER madeuseof the propersubserelationPS.
This notebookcomparegheseconstructionswith alternateformulasusingVERTSECT thatwould perhapshaveled to
simplerdefinitions.

three new rewrite rules

To simplify thediscussiorit is usefulto adda few newrewriterules. Thefollowing is justtheinverseof anexistingrule:

In[2]:= intersection[conpl enent [conpositel[inverse[PS], inverse[S]]], inverse[S]] //
Doubl el nver se

Qut[2]= intersection[conpl ement [conmpositel[inverse[PS], inverse[S]]], inverse[S]] =1d

In[3]:= intersection[conpl ement [conpositelinverse[PS], inverse[S]]], inverse[S]]:=1d

Thefollowing identitiesinvolve VERTSECT.

In[4]:= conpl enent [conposite[conpl enment [E], x]] // VSNormal ity

Qut[4]= conmposite[ld, conpl ement [conposite[conpl emrent [E], x]]] == conposite[S, VERTSECT [x]]
It is all right to omit thefactorof 1d here.

In[5]:= conposite[conpl ement [conposite[conpl enent [E], x_]1]] : =conposite[S, VERTSECT[x]]

Onecouldaddarule of this sort,butonecando better:
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In[6]:= conpl enent [conposite[conpl enment [E], x]] // Normality

Qut[6] = conpl ement [conposite[conpl ement [E], X]] ==
uni on [conpl enent [cart [V, V]], conposite[S, VERTSECT[x]]]

In[7]:= conpl enent [conposite[conpl ement [E], x_]]: =
uni on[conpl ement [cart [V, V1], conposite[S, VERTSECT[x]]]
In[8]:= intersection[conmposite[S, VERTSECT[x]], conposite[conpl ement [E], x]] // VSNormal ity
Qut[8]= intersection[conposite[S, VERTSECT[x]], conposite[conpl enent [E], X]] =
In[9]:= intersection[conposite[S, VERTSECT[x_]], conposite[conpl enent [E], x_1]:=0

the Otter definitions of BIGCAP and POWER

Thedefinition of BIGCAP in theOtter work amountdgo this formula:
In[10]:= dif [LB[S], conpositel[inverse[PS], LB[S]]]

Qut[10] = BI GCAP

The relationinver sefL B[ S]] wascalledL OWERBOUND in the Otter work. ThefunctionBIGCAP couldalsohavebeen
recoveredrom L B[S] asfollows:

In[11]:= conposi te[Bl GCUP, VERTSECT[LB[S]]]

Qut[11]= BI GCAP

Both of theseconstructionareexamplef generaimethoddor cancellinga factorof inver se[S]:

In[12]: = conposite[Bl GCUP, VERTSECT[#]] & @ conposite[inverse[S], ff]
Qut[12]= union[ff, cart [conpl ement [domai n[ff]], singleton[0]]]

In[13]:= dif [#, conpositel[inverse[PS], #]] & @ conpositelinverse[S], ff]
Qut[13]= ff

A simplerformulafor BIGCAP is this:

In[14]:= VERTSECT[LB[E]]

Qut[14] = BI GCAP

A similartechniquecould havebeenusedto definePOWER, butthe Otter work butdid not usethis:
In[15]:= dif [#, conpositel[inverse[PS], #]] &@ i nverse[UB[S]]

Qut[15]= PONER

Insteadthe following relationwasusedin the Otter work.
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In[16]:= SUPERPOVAER == conposi te[ld, conpl ement [conposite[conpl enent [E], i nverse[S]]1]]
Qut[16] = SUPERPOVER == conposite[S, POAER]

The following proper—subsetlationwasusedto cancelthefactorof S, usingthefollowing generabbservation:
In[17]:= intersection[#, conpl enent [conposite[PS, #]]1] & @ conposite[S, ff]

Qut[17]= ff

Thus,in light of therewriterule derivedin the precedingsectionthe Otter formulaamountgo this:

In[18]:= intersection[#, conpl enent [conposite[PS, #]]1] & @ conposite[S, VERTSECT[i nverse[S]]]
Qut[18]= POWER

A simplermethodwould havebeento usethefollowing formulathatappearsn work by FormisancaandOmeodeo:
In[19]: = VERTSECT[i nverse[S]]

Qut[19]= POWER

Thereferencas this:

"Andr ea Forni sano, Eugeni o G Onbdeo: An Equational Re-engineering of Set Theori es.
i n Automat ed Deduction in C assical and Non-Cl assical Logics: Sel ected Papers
Editors: R Caferra, G Salzer (Eds.): FTP (LNCS vol 1761,/2000) 1998: pp.175-190"

Thefunction BIGCUP couldhavebeenconstructedn a similarway, usinga doubleapplicationof complement.
In[20]: = VERTSECT [conpl enent [LB[conpl ement [E]1]]]

Qut[20]= BI GCUP

Note howeverthat

In[21]:= VERTSECT [conpl enent [LB[conpl ement [x]]1]]

Qut[21]= | MAGE[i nverse[x]]

Sothisamountdo usingtheformulathatwasusedin the Otter work:

In[22]:= | MACGE[i nverse[E]]

Qut[22]= BI GCUP



