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summary

If x istransitiverelation,then intersection[x, inverse[x]] is an equivalenceelation. This resultanda variable—free
versionof it arederivedin this notebook.

derivation

The following temporaryrewriterule is convenientput it is somewhatlangerousn thatit couldleadto loopingin certain
situations. The problemis thatthe (wrapped)definition of EQUIVALENCE is in termsof TRANSITIVE.

In[2]:= SubstTest [and, SYMVETRI C[y], TRANSI TI VE[y], y ->intersection[x, inverse[x]]]

Qut[2]= TRANSI TI VE[i ntersection[x, inverse[x]]] == EQU VALENCE[i ntersection[x, inverse[x]]]
In[3]:= TRANSI Tl VE[i ntersection[x_, inverse[x_]1]:=EQU VALENCEI[i ntersection[x, inverse[x]]]
Lemma

In[4]:= equiv[and[TRANSI TI VE[x], TRANSI Tl VE[conposite[ld, x]1], TRANSI TI VE[x]]

Qut[4]= True

In[5]:= and[TRANSI Tl VE[x_], TRANSI Tl VE[conposite[ld, x_]]1]1:=TRANSI Tl VE[X]

Main theorem:

In[6]:= SubstTest [i nplies, and[TRANSI Tl VE[x], TRANSI Tl VE[y]11,
TRANSI Tl VE[i ntersection[x, y]], Y ->inverse[x]] // MapNot Not

Qut[6] = or [EQUI VALENCE[i ntersection[x, inverse[x]]], not [TRANSITIVE[x]]] = True

In[7]:= or [EQUI VALENCET[i ntersection[x_, inverse[x_]]1]1, not [TRANSI TI VE[X_]]] : = True
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emininating the variables

Thefollowing functionfiguresin thevariable—fredormulationof theresultsfoundin the precedingsection:

In[8]:= lanbda[x, intersection[x, inverse[x]]]

out[8]= CORE[SYM

In[9]:

Map[equal [V, #] & uni on[conpl enent [TRV], i magel[i nver se[CORE[SYM]], EQV]] // Normality]

Qut[9] = subcl ass[i mage [CORE[SYM], TRV], EQV] = True
In[10]: = %/. Equal -> Set Del ayed
Lemma.

In[11]: = Subst Test [i nage, funpart [x], fix[funpart [Xx]], X -> CORE[SYM] ]

Qut[11]= i mage [CORE[SYM], SYM -- SYM

In[12]:

i mage [CORE[SYM], SYM] : = SYM

In[13]:

Subst Test [i npl i es, subcl ass[u, v], subcl ass[i nage[w, u], i mage[w, v1],
{u->EQV, v->SYM w->CORE[SYM] }]

Qut[13] = subcl ass[i nage [CORE[SYM], EQV], SYM] == Tr ue

In[14]:= %/. Equal -> Set Del ayed

I n[15]: Map [subcl ass [EQV, #] &,

Subst Test [i mage, funpart [x], fix[funpart [x]], X ->conposite[i d[TRV], CORE[SYM ]]]

Qut[15] = subcl ass[EQV, i mage [CORE[SYM], EQV]] = True

In[16]:= %/. Equal -> Set Del ayed

In[17]:

Subst Test [i npl i es, subcl ass[u, v],
subcl ass[i mage[w, u], i mage[w, v]], {u->EQV, v -> TRV, w-> CORE[SYM }]

Qut[17] = subcl ass[i nage [CORE[SYM], EQV], i mage [CORE[SYM], TRV]] == True

In[18]:= %/. Equal -> Set Del ayed

In[19]: = Subst Test [i npl i es, and[subcl ass[u, v], subclass[v, w]], subclass[u, w],

{u -> EQV, v ->inmage[CORE[SYM], EQV], w->inmage[CORE[SYM], TRV]}]
Qut[19] = subcl ass [EQV, i mage [CORE[SYM], TRV]] = True

In[20]:= %/. Equal -> Set Del ayed
Variable—freereformulationof the maintheorem:

In[21]: = Subst Test [and, subcl ass[u, v], subclass[v, u], {u->inmage[CORE[SYM], TRV], v -> EQV}]

Qut[21] = True == equal [EQV, i mage [CORE[SYM], TRV]]
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In[22]:= image[CORE[SYM], TRV] : = EQV



