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summary

Using natural number wrappers, the statement for trichotomy is this:

In[2]:= or [equal [nat [x], nat [y]], nenber [nat [x], nat [y]], menber [nat [y], nat [x]]]

at[2]= True

Rewrite rules involving the natural wrapper nat are derived that from the trichotomy

rule for natural number order that permit any digunction or conjunction of any pair of
the three literals that appear in the trichotomy rule, negated or not, to be rewritten as a
single literal. In all but two rules only one of the two variables needs to be wrapped

with nat.

consequences of trichotomy involving one wrapped variable

Any two of the three alternatives cannot hold simultaneously. One such rule is avail-
able, but another is needed:.

In[3]:= and[equal [x, nat [y]], nmenber [X, nat [y]]] // Not Not Test

ait[3]= and[equal [x, nat [y]], menber [x, nat [y]]] = Fal se

In[4]:= and[equal [x_, nat [y_1], menber [x_, nat [y_]1]: = Fal se
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Strict order impliesinequality.

In[5]:= equiVv[and[nmenber [X, nat [y]], not [equal [x, nat [y]]1]1],
nmenber [x, nat [y]]] // not // not

at[5]= True
In[6]:= and[nenber [x_, nat [y_11, not [equal [X_, nat [y_]11] : = menber [X, nat [y]]
Corollary.

In[7]:= or [equal [x, nat [y]], not [menber [X, nat [y]1]]] // Not Not Test

Qut[7]= or [equal [x, nat [y]], not [menber [X, nat [y]]]] == not [menber [X, nat [y]]]
In[8]:= or [equal [x_, nat [y_11, not [nenber [x_, nat [y_111] : = not [menber [X, nat [y]1]]
Equality implies that no strict order holds.

In[9]:= equiv[and[equal [x, nat [y]], not [menber [x, nat [y]]1]], equal [X, nat [y]]]

at[9]= True
In[10]:= and[equal [x_, nat [y_]11, not [menber [X_, nat [y_]11] : =equal [X, nat [y]]
Corollary.

In[11]:= or [menber [X, nat [y]], not [equal [X, nat [y]1]]1] // Not Not Test

Qut[11]= or [menber [X, nat [y]], not [equal [X, nat [y]]]] = not [equal [x, nat [y]]]
In[12]:= or [menber [X_, nat [y_]]1, not [equal [x_, nat [y_1]11] : =not [equal [X, nat [y]]]
Strict order implies that the reverse order does not hold.

In[13]:= equi v[and[nmenber [x, nat [y]], not [menber [nat [y], x]]]1, nenber [x, nat [y]]]

Qt[13]= True

In[14]:= and[nmenber [x_, nat [y_1], not [menber [nat [y_], X_]11] : = nmenber [X, nat [y]]
Corollary.

In[15]:= or [menber [nat [x], Y], not [nenmber [y, nat [x]]]1] // Not Not Test

Qut[15]= or [menber [nat [x], y], not [nmenber [y, nat [x]]]] == not [nmenber [y, nat [X]]]

In[16]:= or [menber [nat [x_], y_], not [menber [y_, nat [x_]11]] : = not [menber [y, nat [X]]]
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rules with two wrapped variables

The negation of aweak inequality isthe reverse of a strong one:

In[17]:= equi v[and[not [equal [nat [x], nat [y]]], not [menber [nat [x], nat [y]1]11],
menber [nat [y], nat [x]]] // not // not

Qt[17]= True

In[18]: = and[not [equal [nat [x_], nat [y_11], not [menber [nat [x_1, nat [y_111]: =
menber [nat [y], nat [X]]

Corollary:

In[19]:= or [equal [nat [x], nat [y]], nenber [nat [X], nat [y]1]] // Not Not Test

Qut[19]= or [equal [nat [x], nat [y]], menber [nat [x], nat [y]]] ==
not [menber [nat [y], nat [X]]]

In[20]:= or [equal [nat [x_], nat [y_]1, menber [nat [x_], nat [y_]]]:=

not [menber [nat [y], nat [x]]]



