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summary

Theorem ID-A-C is a curious theorem that was proved 1998 January 15 using Otter. The derivation of this theorem in
this notebook follows my handwritten notes and not the proof that Otter found. The two set variables u and v that are
eliminated in the final statement appear as Skolem functions in the Otter proof.

derivation

Lemmal.

In[2]:= SubstTest [i npl i es, and[nenber [u, v], nmenber [v, x]], menber [u, U[x]], v ->singleton[u]]
Qut[2]= or [menber [u, U[x]], not [menber [u, V]], not [menber [singleton[u], x]]] == True

In[3]:= (%/. {u->u_, Xx->x_}) /. Equal -> Set Del ayed

Lemmaz2.

In[4]:= SubstTest [i npl i es, and[nenber [v, A[z]], menber [y, z]11],
menber [v, y1, {y ->singleton[u], z ->conpl ement [x]}] // MapNot Not

Qut[4]= or [equal [u, v], menber [singleton[u], x], not [nenber [v, A[conpl enent [x]]]]] = True
In[5]:= (%/. {u->u_, Vv->Vv_, X ->x_}) /. Equal -> Set Del ayed
These two lemmas are combined as follows:

In[6]:= Map[not, SubstTest [and, inplies[pl, p2],
i mpli es[and[p2, p3], p4], not [i nplies[and[pl, p3], p4]1],
{pl -> nenber [u, conpl emrent [U[x]]], p2 -> not [menber [si ngl eton[u], x11,
p3 -> menber [v, A[conpl enent [x]]], p4 ->equal [u, v]}]1]

Qut[6]= or [equal [u, v], menber [u, U[x]],
not [memnber [u, V]], not [menber [v, A[conpl enent [x]]]]] == True
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Inf7]:= (%/. {u->u_, v->v_, X ->x_}) /. Equal -> Set Del ayed
Thetwo set variables u and v are eliminated to derive the main theorem:

In[8]:= Map[equal [0, conposite[ld, conmpl ement [#]]] &,
Subst Test [cl ass, pair [u, v], or [equal [u, v], not [menber [u, y]], not [menber [v, z]11,
{y -> conpl enent [U[x]], z -> A[conpl erent [x]]}]] // Reverse

Qut[8]= subcl ass[image[Di, A[conpl enent [x]]], U[x]] == True
In[9]:= subclass[imge[Di, A[conpl enent [x_]111, U[X_]]:=True
The original statement of the theorem is equivalent to the above:

In[10]: = subcl ass[cart [conpl enent [U[x]], A[conpl enent [x]]], 1d]

Qut[10] = True

an example

For most classes, either complement[U[x]] or A[complement[x]] is empty, so their cartesian product is empty. An
example of aclass for which these are both singletonsis the class of setsthat do not hold the empty set:

In[11]:= cl ass[u, not [nenber [0, ul]]
Qut[11]= P[conpl enent [singleton[0]]]
In this case one has:

In[12]:

cart [conpl ement [U[x]], A[conpl ement [x]]] /. x -> P[conpl enent [si ngl eton[0]]]

Qut[12]= cart [singleton[0], singleton[0]]



