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In[1]:= << goedel 52.117; <<tools. m
:Package Title: goedel 52.t17 2003 November 13 at 10:55 p.m
It is now 2003 Nov 17 at 9:31
Loadi ng Sinplification Rules
TOOLS. M Revi sed 2003 Novenber 15

weightlinmit = 40

summary

Mathematica hasa built—in methodfor obtaininginformationaboutits rewriterules. Forexample:
In[2]:= ?? Information

I nformation[synbol | prints information about a synbol. More...

Attributes[Information] = {Hol dAIl, Protected, ReadProtected}
Options[Infornmation] = {LongFor m- True}

The numberof rewriterulesdiffers greatlyfor variousconstructors:

In[3]:= Map[{#, Length[DownVal ues[#]1]1} &,
Uni on[UnaryFunct ors, Bi naryFunctors, {and, or, not, forall, exists}]]

Qut[3]= {{A 77}, {Aclosure, 50}, {ADJON, 5}, {and, 81}, {APPLY, 35}, {binclosed, 12}, {card, 6},
{cart, 15}, {cliques, 30}, {conplenment, 49}, {conposite, 2502}, {CORE, 28},
{cross, 24}, {dif, 1}, {dommin, 168}, {exists, 3}, {first, 6}, {fix, 550}, {flip, 1},
{forall, 1}, {funpart, 42}, {GB, 14}, {CGREATEST, 24}, {H, 8}, {HULL, 30},
{id, 6}, {image, 954}, {I MAGE, 44}, {intadd, 5}, {intersection, 865}, {invar, 34},
{i nverse, 39}, {iterate, 34}, (LB, 37}, {LEAST, 24}, {LEFT, 4}, {LUB, 13}, {map, 3},
{MAXI MAL, 123}, {M NI MAL, 11}, {natadd, 7}, {natmul, 8}, {natsub, 14}, {not, 5},
{or, 635}, {P, 10}, {PAIR 2}, {pairset, 4}, {plus, 5}, {power, 13}, {range, 131},
{rank, 11}, {RC, 4}, {RICGHT, 4}, {rotate, 97}, {second, 6}, {singleton, 46},
{subcomut ant, 6}, {subvar, 42}, {succ, 3}, {synmdif, 1}, {tc, 10}, {thinpart, 1},
{trv, 30}, {twist, 44}, {U, 156}, {UB, 38}, {Ucl osure, 56}, {union, 241}, {VERTSECT, 62}}

Whenseekinginformationaboutrewrite rulesin the GOEDEL program,it is advisableto first switchto the Goeddl‘Pri-
vate' context.

In[4]:= Begin["Goedel ‘Private'"]

Qut[4]= Coedel ‘ Private'

If therearenot manyrewriterules,onecanquickly obtaininformationusingMathematica’s builtin Information[ ] or ??.
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In[5]:=

Sincetherearemanyrulesfor someconstructorssuchascomposite, it helpsto selectthosematchinga givenpattern. The

?? ADJO N

ADJO N[x] is the function that takes y to union[x,y].
ADJOI N[O] : =1 d

ADJOI N[V] : =0

ADJQO N[conpl enment [i mage [V, x_]]] :=id[inmage[V, X]]
ADJO N[image[V, x_]] :=id[conpl ement [i mage [V, X]]]

ADJO N[x_] : =0 /; not [menber [x, V]]

tools.m file containsatool for this.

In[6]:= ??InfoMatch
Coedel ‘ | nf oMat ch
I nfoMat ch[x_] : = Tabl eFor mModul e[ {xstr = Hol dPattern[ <>ToString[Head[x]], xpatt =Li st e@x},
(StringRepl ace[ToString[#1], {HoldPattern[ >, ] :>> :=}]&) /@
Sel ect [DownVal ues [Eval uat e[Head [x]]], Mat chQ[ToExpressi on[StringRepl ace|
ToString[First [#1]], xstr - Hol dPattern[List]] /. HoldPattern—ldentity, xpatt] &) ]]
examples

In this sectionsomeexamplesarepresentedo illustratethe usageof | nffoM atch.

In[7]:= InfoMatch[Ucl osure[i mage[i nverse[x_], Y_111

Qut| 7|/ Tabl eFor nF
Ucl osure[i mage[i nverse[DORA], S]] : = image[i nverse[DORA], S]
Ucl osure[i mage[i nverse[DORA], inverse[S]]] : = imge[inverse[DORA], inverse[S]]
Ucl osure[i mage[i nverse[S], x_]] := P[U[x]]

In[8]:= InfoMatch[class[pair [u_, v_], W_ 1]

Qut | 8|/ / Tabl eFor nF
class([pair[u_, v_], True] := cart [class[u, True], class[v, True]]
class[pair[u_, v_], nmenberu_, v_]] := E /; AtomQ[u] && AtonmQ[V]
class[pair[u_, v_], p_] := cart[class[u, p], class[v, True]] /; allfreeQ[p, V]
class[pair[u_, v_], p_] := cart [class[u, True], class[v, p]] /; allfreeQ[p, u]
class[pair[u_, v_], menber[v_, u_]] :=inverse[E] /; AtomQ[u] && AtomQ[V]
class([pair[pair[u_, v_], W_], p_] := conposite[class[pair[v, w], p], SECOND, id[cart [c!
class[pair[pair[u_, v_], W_], p_] := conposite[class[pair[u, w], p], FIRST, idjcart [V,
class[pair[w_, pair[u_, v_]], p_] := conposite[id[cart [class[u, True], V]], inverse[SE
class([pair[w_, pair[u_, v_]], p_] := conposite[id[cart [V, class[v, True]]], inverse[Fl
class[pairu_, v_], equal [u_, v_]] :=1d /; AtomQ[u] && AtomQ[V]
class[pair[u_, v_], equal [pair [V, u_], v_]] := LeftPairV
class[pair[u_, v_], equal [pair[u_, V], v_]] := RightPairV
class[pair[u_, v_], equal [pair [V, v_], u_]] := inverse[LeftPairV]
class([pair[u_, v_], equal [pair[v_, V], u_]] := inverse[Ri ghtPairV]
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warnings

Warning: Carelessapplicationof InfoMatch sometimesioesnot producewhat one might haveexpected. The pattern
specifiedis evaluatecbeforebeingused. For example notethatequal andnot areswitcheddueto preprocessingn the
following:

In[9]:= |InfoMatch[and[not [x_], equal [y__11]

Qut| 9] // Tabl eFor e

and[equal [0, x_], not [menmber [x_, V]]] := False
and[equal [0, second[x_]], not [nenber [first [x_], V]]] := False
and[equal [x_, y_], not [subclass[x_, y_]]] := False

If the specifiedpatternexactlymatchesa rewrite rule, that rewrite rule will changethe pattern,and one may obtainno
information. Forexample:

In[10]:= InfoMatch[Ucl osureli mage[i nverse[S], x_]111]

Qut| 10|/ / Tabl eFor nF

Onecangetaroundthis problemby placingHoldPattern in thebody of theexpression.

In[11]:= InfoMatch[Ucl osure[Hol dPattern[i mage[i nverse[S], x_1111
Qut | 11|/ / Tabl eFor e
Ucl osure[i mage[i nverse[S], x_]] := P[U[X]]

This is especiallyusefulwhenonewantsto seewrappedmembershipules,suchasthefollowing onefor DUP.

In[12]:= InfoMatch[cl ass[w_, Hol dPattern[nenber [x_, DUP]]]]

Qut| 12|/ / Tabl eFor nF
class([z_, nmenmber [w_, DUP]] := Module[{u = Unique[]}, class[z, exists[u, equal [pair [u, |

the effect of Blank

In[13]:= ?? Bl ank

_or Blank[ ] is a pattern object that can stand for any Mathematica
expression. _h or Blank[h] can stand for any expression with head h. More...

Attributes[Blank] = {Protected}

Thepresencef AtomQ in someof theclassrulesis affectedby Blank. Comparefor example:
In[14]:= class[pair [x, y], menber [u, V]]

Qut[14]= cart [V, image[V, intersection[v, singletonfu]]]]

In[15]:= class[pair[x_, y_1, nenber [u_, v_]]

Qut[15]= class[pair[x_, y_], menber [u_, v_]]
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In[16]:= ?? Bl ankSequence
___ (two _ characters) or BlankSequence[ ] is a pattern object that can stand for
any sequence of one or nore Mathematica expressions. __h or Bl ankSequence[h] can

stand for any sequence of one or nore expressions, all of which have head h. More...

Attributes[Bl ankSequence] = {Protected}

The useof Blank Sequence may notwork asexpectedor certainconstructorslueto preprocessingFor example:

In[17]:= InfoMatch[natadd[x__1]

Qut| 17]// Tabl eFor me

The curehereis to write atleastonevariableexplicitly:

In[18]:= InfoMatch[natadd[x_, y_ 11

Qut| 18] // Tabl eFor me
natadd[0, x_] := union[x, conplenent [i mage[V, intersectionfomega, singleton[x]]]]]
natadd[natsub[y_, z_], X_] := union[image[V, intersection[z, conplenment [y]]], natsub[n
natadd[x_, singleton[0]] := union[conpl enent [i mage[V, intersection[onega, singleton[x]
natadd[x_, succ[y_]] := succ[natadd[x, y]]
nat add [x_, union[conpl erment [i mage[V, z_]], y_1] := union[conpl ement [i mage[V, z]], nhata
natadd[x_, union[image[V, z_], y_]1] := union[inmage[V, z], natadd[x, Y]]

be patient!

If therearemanyrewriterulesfor a constructortheinformationmaytakesometime to be producedsoonemustbe patient.
Forexample:

In[19]:= I nfoMatch[conposite[l MAGE[BI GCUP], x__1]
Qut| 19]// Tabl eFor mr
conposi te[l MAGE[BI GCUP], id[P[range[SINGLETON]]]] : = inverse[l MAGE[SI NGLETON] ]
conposi te[l MAGE[BI GCUP], | MAGE[CUP]] : = conposite[l MAGE[CUP], | MAGE[cross Bl GCUP, BI GC
conposi te[l MAGE[BI GCUP], | MAGE[inverse[BIGCUP]]] = Id
conposi te[l MAGE[BI GCUP], | MAGE[PONER]] : = Id
conposi te[l MAGE[BI GCUP], | MAGE[SI NGLETON]] := Id
conposi t e[| MAGE[BI GCUP], PONER] : = UCLOSURE
conposi te[l MAGE[BI GCUP], UCLOSURE] : = comnposite[UCLOSURE, | MAGE[BI GCUP] ]



