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Abstra t
In this paper we present a preliminary resear h
report on the problem of nding pro edures
to solve some ases of the Uniform E -Semiuni ation Problem, where E is a set of equations de ning an equational theory. The
problem in general is unde idable, but for ertain theories, as is the ase with E -Uni ation,
there may be theories for whi h it is de idable.

1 Introdu tion

The Semi-Uni ation problem has appli ations in areas of omputer s ien e like programming languages,
omputational linguisti s, term rewriting, and automated dedu tion. Despite this, the body of knowledge on
Semi-uni ation is not omparable to that of Uni ation, whi h has been for a long time an ongoing bran h
of study in omputer s ien e.
The general problem of semi-uni ation (see below for
de nitions) has been shown to be unde idable, but there
are a number of restri tions andor generalizations that
an be shown to be de idable.
In this paper we present an introdu tion and a preliminary resear h report on the problem of uniform
semi-uni ation but where equality is now modulo an
equational theory E . We all this Uniform E -SemiUni ation. The analogous E -Uni ation is a problem
with a large list of results, while very little is known
about E -Semi-Uni ation.
The paper is divided as follows: Next se tion gives
some basi de nitions. Se tion 3 des ribes an algorithm
for solving the Uniform Semi-Uni ation problem. An
extension of this algorithm is used later on to des ribe a
solution to E -Semi-Uni ation for a parti ular E . Se tion 4 introdu es the Uniform E -Semi-Uni ation problem, giving a very short introdu tion to E -Uni ation.
The following se tion des ribes a general method for
nding a solution if one exists, but that may fail to stop if
none exists, and nally we des ribe an algorithm to solve
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the C -Semi-uni ation problem, where C is a parti ular
theory.

2 Basi De nitions

Let  = ff1 ; f2 ; : : : ; fk g; k  1 be a rst order signature.
Let X a ountably in nite set of variables, and let T;X
be the set of all rst order terms over  and X .
De nition 1 A substitution is a fun tion  : X !
T;X su h that  (x) 2 X for almost all x 2 X . The
set of variables x su h that (x) 62 X is alled Dom().
A substitution an be extended naturally to a fun tion
 : T;X ! T;X . An inje tive substitution  is alled a
variable renaming if and only if for all x 2 X; (x) 2 X .
De nition 2 If  is a substitution and V  X then
jV , the restri tion of  to V is de ned as follows :

8 (x);
<
jV (x) =
: x;

if x 2 V
otherwise:

De nition 3 If 1 and 2 are substitution then we say
that 1  2 if and only if there is a substitution  su h
that 2 =  Æ 1 , where Æ denotes fun tional omposition.
De nition 4 If t; u 2 T;X then we say that t  u if
and only if there is a substitution  su h that (t) = u.
De nition 5 A uni ation instan e is a set of pairs of
terms = ft1 =? u1; : : : ; tn =? un g: We say that a
substitution  is a solution (uni er) of if and only if
(t1 ) = (u1 ); : : : (tn ) = (un ).
De nition 6 A semi-uni ation instan e is a set of
pairs of terms = ft1 ? u1 ; : : : ; tn ? un g. We say
that a semi-uni ation instan e has a solution (semiuni er)  if and only if  is a substitution su h that
(t1 )  (u1 ); : : : ; (tn )  (un ).
The substitutions 1 ; 2 ; : : : ; n su h that 1 ((t1 )) =
(u1 ); : : : ; n ((tn )) = (un ) are alled mat hing substitutions. These substitutions are determined uniquely
by the semi-uni er.
The semi-uni ation problem (SUP for short) is:
Given an arbitrary semi-uni ation instan e de ide

whether has a semi-uni er. If
ontains a single
pair, then we all it the uniform semi-uni ation problem
(USUP). The name \uniform" omes from the fa t that
it is equivalent to restri ting the mat hing substitutions
to be the same substitution.
It has been shown in [Kfoury et al., 1993℄ that SUP is
unde idable. USUP, on the other hand, is de idable [Kapur et al., 1991; Henglein, 1993; Pudla k, 1988℄, with a
time omplexity of O(n2 (n)2 ), where (n) is the inverse
of A kerman's fun tion [Oliart and Snyder, 1998℄.
De nition 7 A substitution  is the most general unier of a uni ation instan e if and only if, for any other
solution 0 ;   0 .
A substitution  is the prin ipal solution of a semiuni ation instan e if and only if for any other solution
0 ;   0 .
As is the ase with uni ation, it is the ase that if
a semi-uni er exists, then there is a prin ipal one. It is
not the ase that all solutions an be al ulated from the
prin ipal one, as is the ase with uni ation.
De nition 8 Given a set of terms ft1 ; : : : ; tn g, the set
of all variables o urring in t1 ; : : : ; tn is denoted by
V (t1 ; : : : ; tn ).
De nition 9 If V  X is a set of variables then:
1. If 1 ; 2 are substitutions then 1 V 2 if and
only if 1 jV  2 jV .
2. If 1 ; 2 are substitutions then 1 =V 2 if and
only if 1 jV = 2 jV .

3 Baaz's Pro edure for Uniform
Semi-Uni ation.

In [Baaz, 1993℄, Mathias Baaz introdu es a partial pro edure for SUP. Sin e SUP is not de idable, the pro edure
may never stop if there is no solution to the given instan e. The pro edure presented here is a modi ation
of the one introdu ed by Baaz, and is restri ted to the
uniform ase. In our ase the pro edure is omplete, always terminates, and produ es a prin ipal solution for
the given instan e if one exists. Baaz's pro edure, as presented in [Baaz, 1993℄ will not always terminate, even
for the Uniform ase.
We need to extend the set X of variables to a set of
variables X whose members are of the form xw , where
x 2 X and w 2 IN. Let T;X be the set of all nite
terms over X and . The variable x0 2 X is identi ed
with the variable x 2 X . This way we an think of X
as a subset of X , and also of T as a subset of T . Let
[ ℄ : X ! X be the fun tion de ned by :
[xv ℄ = xv+1
for every xv 2 X . This fun tion an be naturally extended to a fun tion [ ℄w : T ! T .
The pro edure starts with an instan e = ft ? u; g
with variables in X . The pro edure does the following:

1. Let 0 = id and let i = 0.

2. Let i+1 = f[i (t)℄ =? i (u)g be an instan e of
uni ation. If i+1 has no solution, then STOP,
has no semi-uni ers. Else, ontinue.
3. Let i+1 be the m.g.u. of i+1 . If i+1 jV (i (u)) is a
renaming, then STOP. has a solution, namely i .
Else, ontinue.
4. Let i+1 = i+1 Æ i . If there is an xn 2 X su h that
i+1 (xn ) = f (: : : ; xn+j ; : : :) where j 2 IN, j  0
then STOP. has no semi-uni er (this is, in a sense,
equivalent to the o urs he k in uni ation). Else,
let i = i + 1, go to 2.

Example 1 = ff (f (x; y); u) ? f (u; v)g
Consider instan e = ff (f (x; y); u) ? f (u; v)g, then
we have :
1 = ff (f (x1 ; y1 ); u1 ) =? f (u; v )g and 1 = fu :=
f (x1 ; y1)g
2 = ff (f (x1 ; y1 ); f (x2 ; y2 )) =? f (f (x1 ; y1 ); v )g and
2 = fu := f (x1 ; y1 ); v := f (x2 ; y2 )g:
The last instan e produ ed is:
ff (f (x1 ; y1 ); f (x2 ; y2 )) =?

f (f (x1 ; y1 ); f (x2 ; y2))g

whi h has as most general uni er the identity, whi h is
a renaming on the variables of the term on the left. This
ends the pro edure and the prin ipal semi-uni er is 2 .
Example 2 = ff (x; y) ? xg
In this ase, we have that the rst instan e of uni ation
is
1 = ff (x1 ; y1 ) =? xg;
whi h has as uni er the substitution
1 = fx := f (x1 ; y1 )g:

In this ase the pro edure stops be ause we have the y le
ondition.
The proof of orre tness of the algorithm is based in
the following lemmas. Due to la k of spa e, we leave the
proofs of the lemmas for the full paper.
Lemma 1 Let t and u be rst order terms. If is the
most general uni er of f[i (t)℄ =? i (u)g where i is the
i-th is the substitution generated by the i-th step of the
algorithm for some i 2 IN, then is the most general
substitution over V (t; u) su h that t  (u).
?

Lemma 2 (Completeness) Let = ft  ug be an instan e of semi-uni ation. If S is a semi-uni er of
then 8m 9Sm su h that S =V (t;u) Sm Æ m , where m is
the substitution generated by the m-th step of the algorithm, and there is a m.g.u of f[ m(t)℄ =? m (u)g.
Lemma 3 If S is a semi-uni er of
there is an m su h that m = m+1 .

?

= ft  ug, then

Lemma 4 If m is the least number su h that m =
m+1 , and m+1 exists, then m is a semi-uni er.
Lemma 5 The pro edure presented above always halts.

4 Uniform E-Semi-uni ation
In this se tion we de ne the E-Semi-uni ation problem, as well as its uniform restri tion. The basi di eren e between Semi-uni ation (whi h we will all synta ti semi-uni ation) and E-semi-uni ation is that equality is now modulo an equational theory E . We also
give a very brief introdu tion to the E-Uni ation with
a survey of relevant results. For a more omplete survey see [Baader and Snyder, 1999℄. Some of the material
presented here has been taken from this survey.

4.1 E-Uni ation

De nition 10 Let E be a set identities (pairs of terms).
If (t; u) 2 E we write t  u. An equational theory
de ned by E 1 , is the least ongruen e relation on T;X
that ontains E and is losed under substitutions. We
denote this relation by =E .
As an example, let C = ff (x; y)  f (y; x)g, where f
is a binary symbol in the signature. We obviously have
that f (x; y) =C f (y; x). We also have the following:
f (f (a; b); ) =C f ( ; f (a; b)), where a; b; are fun tional
symbols of arity zero ( onstants).
De nition 11 Let E be a set of identities. An Euni ation instan e is a set of pairs of terms = ft1 =?E
u1 ; : : : ; tn =?E un g. A E-uni ation instan e has a solution (E-uni er) if and only if there is a substitution 
su h that (t1 ) =E (u1 ); : : : ; (tn ) =E (un ).
The E-uni ation problem (EUP) is: Given an Euni ation instan e , whether has a solution.
We denote the set of all E-uni ers of a given as
UE ( )
De nition 12 Let E be an equational theory, and X a
set of variables. A substitution 1 is more general modulo E on X than 2 if and only if there is a substitution
 su h that (1 (x)) = 2 (x) for all x 2 X .
Synta ti uni ation is learly a spe ial ase of Euni ation, with E = ;. Obviously, an instan e of
E-uni ation has a solution if and only if UE ( ) 6= ;.
Unlike the uni ation problem, EUP is in general undeidable. This is due to the unde idability of the word
problem. There are a number of other properties of synta ti uni ation that are not satis ed in general. It is
the ase that, for a given set of equations E , given an
instan e of E-Uni ation , if has a synta ti solution
, this is also E-uni er, but the sets UE ( ) and U; ( )
are not ne essarily the same. As a mater of fa t, we have
that U; ( )  UE ( ).
1

We identify the set of equations

theory.

E

with its equational

As an example, onsider again the equational theory
C = ff (x; y) = f (y; x)g, and onsider the instan e =
ff (x; y ) =?C f (a; b)g, where a; b are onstants. This has
as a solution the substitution 1 de ned by:

8a
<
1 (z ) = b
:z

if z = x
if z = y
otherwise

This substitution is learly a synta ti uni er, but the
substitution 2 de ned by:

8b
<
2 (z ) = a
:z

if z = x
if z = y
otherwise

Clearly, 2 is not a synta ti uni er. We also have
that 1 6C 2 and 2 6C 1 , and therefore there is no
most general C-uni er for .
De nition 13 Let be an E-uni ation instan e, and
let X be the set of variables o urring in . A omplete
set of E-uni ers for is a set CU su h that CU  UE ( )
and for ea h 1 2 UE ( ) there is 2 2 CU su h that
2 E 1 over X .
We say that CU is a minimal omplete set of Euni ers if and only if for any two elements of CU 1 ; 2
we have that 1 and 2 are not omparable with respe t
to leqE .
Given a theory E , an instan e of E -uni ation has
a most general E-uni er if and only if any minimal omplete set of E -uni ers has only one element. As we have
already seen in the ase of C , for some theories not all
instan es have most general E -uni ers.
De nition 14 Let E be an equational theory. Let be
an instan e of E -uni ation. is of type unitary ( nitary, in nitary) if and only if it has a minimal omplete
set of E -uni ers of ardinality 1 ( nite ardinality, innite ardinality). It is of type 0 (zero) if a minimal
omplete set does not exist.
The uni ation type of E with respe t to  is the maximal type of an E -uni ation problem over .
The uni ation type of = ff (x; y) =?C f (a; b)g is
nitary, sin e the minimal omplete set of C -uni ers is
the one shown above. As a matter of fa t, C is of type
nitary over  = ff g.
Consider
now
the
theory A = fg(x; g(y; z )) = g(g(x; y):z )g, and onsider
the instan e = fg(a; x) =?A = g(x; a)g. is an example
of an in nitary instan e of A-Uni ation, so therefore A
is an in nitary equational theory.
There is another issue, whi h refers to the signatures
of the equational theory and the terms in the instan es
of uni ation. The uni ation properties of a parti ular
equational theory may depend on whether the signature
of the terms in the instan es is a subset or a superset of
the signature of the equational theory.

De nition 15 Let E be an equational theory over the
set of symbols F , and let be an E -Uni ation instan e
over . We say the is elementary if and only if   F .
We say that is an instan e with onstants if and only
if  F is a set of onstants. We say the is general if
and only if F  .
It turns out (see [Baader and Snyder, 1999℄) that
the a tual type of a E -Uni ation instan e, given an
equational theory E depends in part on whether it is
elementary, with onstants or general. As an example, while C is nitary for the three kinds of instan es,
the ombination of ommutativity, asso iativity, and
U = ff (x; e) = xg whi h we all ACU is unitary for
elementary instan es, but nitary for all other kinds.
One more di eren e between synta ti uni ation and
E -Uni ation is that only for the general ase it is true
that an instan e with n 2 IN pairs is equivalent, in general, to an instan e with only one pair. This will also be
the ase with E -Semi-Uni ation.

4.2 Uniform E -Semi-Uni ation

We now de ne the Uniform E -Semi-uni ation problem.
We all it uniform be ause, as in the synta ti ase, we
only onsider instan es that ontain exa tly one pair.
De nition 16 Let E be a set of identities. We say that
t E u, where t and u are terms, if there is a substitution
 su h that (t) =E u.
De nition 17 Let E be a set of identities. An E-semiuni ation instan e is a set of pairs of terms = ft1 =?E
u1 ; : : : ; tn =?E ung. A E-semi-uni ation instan e has a
solution if and only if there is a substitution  su h that
(t1 ) E (u1 ); : : : ; (tn ) E (un ).
We denote the set of all E-Semi-uni ers of a given
as SE ( )
Of ourse, the same issues dis ussed in se tion 4.1 apply in the ase if Semi-uni ation. We may no longer
have the prin ipal solution property, and we also have to
take into a ount the signatures of the equational theory
and the instan es to be onsidered. We now give analogous de nitions to the ones given for E -Uni ation.
De nition 18 Let be a uniform E -Semi-uni ation
instan e, and let X be the set of variables o urring in
. A omplete set of E-Semi-uni ers for is a set CSU
su h that CSU  SE ( ) and for ea h 1 2 SE ( ) there
is 2 2 CU su h that 2 E 1 over X .
We say that CU is a minimal omplete set of E-Semiuni ers if and only if for any two elements of CU 1 ; 2
we have that 1 and 2 are not omparable with respe t
to leqE .
De nition 19 Let E be an equational theory. Let
be an instan e of uniform E -Semi-uni ation. is of
type unitary ( nitary, in nitary) if and only if it has a
minimal omplete set of E -Semi-uni ers of ardinality
1 ( nite, in nite). It is of type 0 (zero) if a minimal
omplete set does not exist.

The Semi-uni ation type of E with respe t to  is
the maximal type of an E -Semi-uni ation problem over
.
De nition 20 Let E be an equational theory over the
set of symbols F , and let be an E -Semi-uni ation
instan e over . We say the is elementary if and only
if   F . We say that is an instan e with onstants
if and only if  F is a set of onstants. We say the is
general if and only if F  .
We onsider now some examples of C -Semi-uni ation
instan es. The rst one is 1 = ff (x; y) ?C f (a; b)g,
where a; b are onstants. This is an instan e with onstants, and it has type 1, sin e the identity is a C -semiuni er. Let 2 = ff (a; b) ?C f (x; y)g. 2 is of type
nitary, sin e the C -Semi-uni ers are:

8a
<
1 (z ) = b
:z

and

if z = x
if z = y
otherwise

8b
<
2 (z ) = a
:z

if z = x
if z = y
otherwise
and as seen before, neither is more general than the other. It turns out that C is of Semi-uni ation type nitary. This is shown in se tion 6, where we present an
algorithm to solve it whi h is an extension of the pro edure presented in next se tion.

5 An Extension to Baaz's Pro edure

The idea of applying Baaz's pro edure to E-SemiUni ation is due to Rittri in [Rittri, 1994; 1995℄. In
his paper Rittri applies blindly the pro edure using two di erent equational theories. The two papers apply
the pro edure to the general ase of E-Semi-Uni ation,
and in our ase, we want to apply the same pro edure to
the Uniform ase. Another di eren e is that Rittri onsiders only theories for whi h the Uni ation problem is
of lass 1 (they have the most general uni er property),
and in our ase we will try to use it in the ase of nitary
E-Uni ation problems. It is obvious that in the ase of
in nitary problems the pro edure will not work.
The basi idea is to use the algorithm that solves a nitary E-Uni ation problem where the pro edure uses the
Uni ation algorithm. This doesn't mean that with this
we will have algorithms for the given Uniform E-SemiUni ation problem, probably some kind of he ks will
have to be added to the pro edure, as is the ase with the
algorithm shown for the synta ti ase of Uniform SemiUni ation. We have applied this pro edure su essfully
with ommutativity, as will be explained in the next se tion. First we explain the general form of the pro edure,
and in the next se tion we will explain the modi ations
made for ommutativity. We note that the general form will always nd a solution if one exists, but it may

not terminate when one does not exist, see [Rittri, 1994;
1995℄.
We now des ribe the general algorithm. As in the ase
of synta ti Semi-uni ation, the algorithm re eives as
input an instan e of E-Semi-uni ation = ft ? ug.
The uni ation algorithm used here is an E-Uni ation
algorithm for a nitary EUP.
We need to hange the de nition of X , the set that extends the set of variables, and [℄ so that we an generalize the pro edure presented in se tion 3. Instead of using
natural numbers as indi es for the variables appearing in
the terms, we will use strings of natural numbers. Now
the elements of X are of the form xw , where w 2 IN .Let
T;X be the set of all nite terms over X and . The
variable x" 2 X , where " is the empty string, is identied with the variable x 2 X . This way we an think of
X as a subset of X , and also of T as a subset of T . For
w 2 IN let [ ℄w : X ! X be the fun tion de ned by:
[xv ℄w = xvw
for every xv 2 X .
We now show a generalized version of the Baaz proedure. The pro edure presented next is an extension
to Baaz's pro edure as presented in [Baaz, 1993℄, but in
our ase with the restri tion that an instan e an only
have one inequality.
1. Let U0 = f0 = idg and i = 0.
2. Let Ui+1 = ;. For ea h ij 2 Ui do

(a) Let ji = f[ij (t)℄i =?C ij (u)g be an instan e of
C -Uni ation.
(b) Let UC ( ji )g be the minimal omplete set of C Uni ers. For ea h 2 UC ( ji )g do:
i. If is a renaming on ij (u), then ij is a
solution, add it to SU C ( ), if there is no
 2 SU C ( ) su h that  C ij .
ii. Else, Ui+1 = Ui+1 [ f Æ ij g.

3. If Ui+1 = ; then STOP. If SU C ( ) is empty, then
has no solutions, else return SU C ( ).
4. Goto 2.
This algorithm builds a set of E -Semi-uni ers. It may
never nish, even if there are some solutions to the algorithm, given that it sear hes for approximations in
a breath rst sear h fashion, but if there is a E -Semiuni er it will nd it sooner or later. On the other hand,
it may run forever in some ases when there are no solutions. The proof of this is very similar to the one for
the general ase given by [Baaz, 1993℄.
If the orresponding uni ation type of E is 1, this
is, it has the most general uni er property, then this algorithm be omes very similar to the one presented in
se tion 3. The only real di eren e is that in this ase we

have no way to \ at h" y les. For example, if we run
the above algorithm for the synta ti ase (E = ;), the
algorithm will not stop if we give it as input the se ond
example in se tion 3. This is be ause there is no way
of \ at hing" the y le. This shows that, in order to
have a total pro edure when this general pro edure does
not give us one, we need to have some \external" he k,
or modify the pro edure in some way. In the synta ti
ase, we used the tri k of using natural numbers as the
indexes, and instead of using the on atenation we inremented the indexes. This a tually ounts the number
of times the fun tion [℄ is applied to the terms, allowing
the y le stop if a y le ondition was found.
Example 3 = ff (a; b) ?C f (x; y)g
We onsider now the ase of ommutativity. In the
example above, the appli ation of the renamings have
no e e t, so 0 = ff (a; b) =?C f (x; y)g. The C Uni ation algorithm produ es the minimal set of C uni ers: UC ( 1 ) = f 11 = fx := a; y := bg; 2 =
fx := b; y := ag. With this we get the set U1 = f11 =
1 ; 21 = 2 g. For the next y le, we have the instan es of C -Uni ation 21 = ff (a; b) =?C f (a; b)g and
2 = ff (b; a) =? f (a; b)g both having the identity as
2
C
unique solution, and with this the algorithm ends.
Example 4 = ff (f (x; y); z ) ?C f (x; z )g
In this ase, we get as the rst instan e of C -Uni ation
is
1 = ff (f (x1 ; y1 ); z1 ) =?C f (x; z )g
whi h has the minimal set of solutions UC ( 1 ) = f 11 =
fx := f (x1 ; y1 ); z1 := z g; 12 = fz := f (x1 ; y1 ); z1 := xg:
It is easy to see that 12 = 12 a tually leads to a solution of the original problem, while the other will produ e
a y le. In this ase, the algorithm never stops, but it
a tually nds a solution.
This last example shows that if we use the same tri k
we used in the algorithm for synta ti uniform semiuni ation, then we would obtain a total pro edure that
nds a minimal set of C -semi-uni ers. In the next se tion we des ribe the total algorithm.

6 An Example: Commutativity

We now apply the pro edure des ribed above to the instan es of C -Semi-uni ation. As we have seen before,
C -Uni ation is nitary for all kinds of instan es, whi h
means that we an apply the above pro edure. The only
problem is that none of the algorithms known to solve
the C -Uni ation problem dire tly produ es a minimal
omplete set of uni ers. This an be easily solved beause the algorithms a tually return a nite set of uniers, and a minimal one an be obtained by brute for e.
Another advantage of the C ase is its lose similarity to
the synta ti ase.
If we apply the algorithm des ribed in se tion 5 to the
C -Semi-uni ation problem as is, it would not produ e

a total pro edure, given that the same example shown
in se tion 3 will run inde nitely, without an answer. We
need to use the same tri k used in the synta ti ase.
The pro edure shown below is a tually an extension to
the pro edure in se tion 3, whi h in turn an be seen as
an extension to the pro edure shown in se tion 5. The
output is a set of solutions, whi h we denote SU C ( ).
1. Let U0 = f0 = idg and i = 0.
2. Let Ui+1 = ;. For ea h ij 2 Ui do

(a) Let ji = f[ij (t)℄i =?C ij (u)g be an instan e of
C -Uni ation.
(b) Let UC ( ji )g be the minimal omplete set of C Uni ers. For ea h 2 UC ( ji )g do:
i. If is a renaming on ij (u), then ij is a
solution, add it to SU C ( ), if there is no
 2 SU C ( ) su h that  C ij .
ii. Else, if there is no xk su h that (ij (xk )) =
f (: : : ; xk+m ; : : :) for m >= 0, then Ui+1 =
Ui+1 [ f Æ ij g.

3. If Ui+1 = ; then STOP. If SU C ( ) is empty, then
has no solutions, else return SU C ( ).
4. Goto 2.
It should be easy for the reader to he k that for examples 2 and 4 the algorithm presented here ends, returning
no solution for the instan e of example 2, and a minimal
omplete set of solutions for the instan e in example 4.

7 Con lusions and Future Work

We presented here two modi ations of an algorithm introdu ed by Mathias Baaz to show that the general synta ti semi-uni ation problem has the prin ipal solution
property. The rst modi ation gives us a total algorithm to solve the Uniform Semi-Uni ation Problem. The
idea for the se ond modi ation is due to Rittri, who
used it in a more primitive way trying to solve E -Semiuni ation problems that had to do with typing systems for programming languages. We also showed how to
apply the te hnique to one parti ular example, namely
ommutativity. We are now using this te hnique trying to nd a more general way of nding pro edures to
solve E -Semi-uni ation problems for some equational
theories.
We have worked with some theories that are of type
1, as is the ase of Boolean Rings, with only partial su ess. We are trying to embed into the Baaz algorithm
some of the te hniques that have given good results in
E -Uni ation, as is the ase of narrowing.
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