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Algebraic templates of w-trees, similarity and templates
generated by semantic schemas

NICOLAE TANDAREANU AND CRISTINA ZAMFIR

ABSTRACT. In this paper we introduce the concepts of algebraic template and similar tem-
plates. An algebraic template is the greatest equivalence class of w-trees generated by the
same nonterminal label and the split noetherian mapping w. We show that the similarity
relation is an equivalence one. Such templates can be generated by a semantic schema and we
exemplify this case.
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1. Introduction

We consider a nonempty set L and a decomposition L = Ly U Ly into disjoint
sets. The elements of Ly are called nonterminal labels and those of L are called
terminal labels. The elements of L are called labels. A split mapping on L is a
function w : Ly — L X L. An w-tree is a tuple ¢t = (A4, D, h), where (A, D) is an
ordered tree such that every element of D is of the form [(4,41), (¢,i2)]; h: A — L
is a mapping such that if [(4,71), (¢,42)] € D then h(i) € Ly, w(h(i)) = (h(i1), h(iz)).
By OBT(w) we denote the set of all w-trees.

Let t; = (A1, D1, h1) and to = (Az, D3, ha) be two elements of OBT (w) and an
arbitrary mapping « : Ay — As. For every u = [(i,11), (i,42)], where i,i1,i2 € Ay,
we denote @(u) = [(a(i), a(ir)), (a(i), a(iz))]. We define the relation ¢; =< t5 if there
is a mapping « : A; — A, such that:

u € Dy :>a(u) € Dy

hi(root(t1)) = ha(a(root(ty)))
where root(t) denotes the root of ¢. Such a mapping « is an embedding mapping
of ¢; into ¢2 ([3]. An embedding mapping is injective ([3]). The relation < is reflexive
and transitive, but is not antisymmetric ([3]).

We define the binary relation ~ on the set OBT(w) as follows: t; ~ to if t; =< to
and to < t; ([4]). The binary relation ~ is an equivalence relation on the set O BT (w)
([4]). Suppose that t; = (A1, D1,h1) € OBT(w), t2 = (As, Da, ha) € OBT(w) and
t1 ~ to. There is one and only one embedding mapping « of ¢; into t2, « is bijective
and o~ ! is the unique embedding mapping of ¢, into ¢; ([4]).

We denote by OBT (w)/ ~ the factor set, the set of all equivalence classes. The
equivalence class of the element ¢ € OBT(w) is denoted by [t]. Let us consider
[t1] € OBT(w)/~ and [t2] € OBT(w)/~. We define the relation [t1] T [to] if t1 < ts.
The relation T does not depend on representatives. The pair (OBT(w)/~,C) is a
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partial ordered set ([4]). For every a € Ly we consider the set

OBT,(w) ={t€ OBT(w) |t = (A,D,h),h(root(t)) = a}

2. Algebraic templates and similarity

In this section we introduce the concept of w-template and we study the algebraic
properties of this structure. The binary relation p, generated by w is the binary
relation p, C L x L defined as follows: xp,y if and only if there is z € L such that
w(x) = (y,2) or w(xz) = (z,y). Throughout in this section we suppose that p,, is a
noetherian binary relation. There is the greatest element of the set (OBTg(w)/ ~,C)
and this element can be computed by means of an increasing operator defined in [6].

Definition 2.1. The w-template generated by a € Ly, denoted by Q,, is the
greatest element of the partial algebra (OBT,(w)/~,C).

It follows that if €2, is an w-template then 2, = [¢] for certain element t € OBT, (w).

Definition 2.2. Two w-templates Q, = [t1] and Qp = [t2] are named similar tem-
plates if there is a bijective mapping v : A1 — Ao such that

¥(D1) = D2 (1)

where t1 = (A1, D1,h1) and to = (As, Do, hs). If this is the case then we write
Qo ~s Q. The relation ~g is named similarity relation. The mapping v is named
(t1,t2)-mapping of similarity.

1

Remark 2.1. If v is a (t1,t2)-mapping of similarity then v~ is a (t2,t1)-mapping

of similarity.

Remark 2.2. In Definition 2.2 we supposed tacitly that a # b. This can be explained
by the fact that for a = b the definition gives a trivial case. Let us detail this case.
If [t1] € OBTo(w)/~ and [ta] € OBT4(w)/~ are w-templates then [t1] = [ta] because
both [t1] and [t2] is the greatest element of (OBT,(w)/~,C). This means that t; ~ to
and so there is a bijective mapping v such that (1) is satisfied.

Proposition 2.1. The similarity relation does not depend on representatives.

Proof. Suppose that Q, = [t1], Qs = [t2] and Q, ~s Q. Denote by v a (t1,t2)-
mapping of similarity. Consider t3 € [t1] and t4 € [t3]. Denote t; = (A;, D;, h;) for
i1 =1,2,3,4. We have to prove that there is a (3, t4)-mapping of similarity.

We know (Corollary 3.1, [4]) that there are the bijective mappings 1 : A3 — A3
and (O : Ao — A4 such that

B1(D3) = Dy (2)

Bz (Dz) =D (3)
The mapping 3, oyo (s : A3 — Ay is a bijective mapping. By the similarity relation
we obtain (1). From (2) and (1) we obtain

Proy(Ds) = D (4)
From (3) and (4) we obtain:
ProvyoB2(D3) = Dy

from which we conclude that 31 oy o By is a (3, t4)-mapping of similarity. O



ALGEBRAIC TEMPLATES 3

Proposition 2.2. If Q, = [t1], Q = [t2], Qa ~s U and 7 is a (t1,t2)-mapping of
similarity then
(Po;P1,- - pn) € Path(ty) < (v(po), ¥(p1), - - -, ¥(pn)) € Path(ts) ()

where Path(t) denotes the set of all paths of t.
Proof. Denote t; = (A1, D1, h1) and ty = (A, Do, he). We prove (5) by induction on
n, where n > 1. Let us verify this property for n = 1. The following sentences are
equivalent:

e (po,p1) € Path(ty)

e Either [(po, p1), (po,q1)] € D1 or [(po, q1), (Po,p1)] € D1 for some q1 € Ay.

. Either [(v(po)g(pl)), (v(po),7(q1))] € D2 or [(v(po),7(q1)), (v(Po), ¥(p1))] € D2
or some q; € Aj.

* (7(po),7(p1)) € Path(tz).
So (5) is true for n = 1. Suppose that (5) is true for every n € {1,...,m}. The
following sentences are equivalent:
° (p07p17 .. apmapm'i‘l) S Pa'th(tl)
hd (p07p15 cee apm) S Pa’th(tl) and (pmapm-‘rl) € Path’(tl)
® (7(po);v(P1),---,7(pm)) € Path(tz) and (v(pm), v(Pm+1)) € Path(ts)
® (7(p0),Y(P1),-- - ¥(Pm+1)) € Path(t2)
Thus (5) is proved for n = m + 1. O

Proposition 2.3. If [t1] ~; [t2] then v(root(t1)) = root(te), where v is the (t1,t2)-
mapping of similarity.

Proof. According to Proposition 2.2 we have

(root(t1),p1,-.-,0n) € Path(ty) < (y(root(t1)),v(p1),---,v(pn)) € Path(ts)

Suppose that v(root(t1)) = j and j # root(tz). There is a path (root(t2),q1,...,qr,j)
€ Path(ts). Applying again Proposition 2.2 we deduce that

(v~ (root(tz)), v Har), - -7 Har)s v~ H(4)) € Path(ty)
But y71(j) = root(t;). It follows that there is a sequence

(Y~ (root(t2)), v a1)s - - -7 (gr), root(t1)) € Path(ty)
But this property is not possible, therefore our assumption is false. Thus ~y(root(t1))
= root(ts). O
Proposition 2.4. If Q, = [t1] and Qp, = [t2] are similar w-templates then there is

only one (t1,ta2)-mapping of similarity.

Proof. Take t; = (A1, Dy, h1) and to = (Aa, D2, he). We consider that v, and 7, are
(t1,t2)-mappings of similarity. According to (1) we have y1 : Ay — Ay, 72 : A} —
As and

1(D1) = D2 (6)
Yo(D1) = D2 (7)
Consider the tree Ty(t1) = (Agk), ng), hgk)), where T}, is the slicing operator ([5]).
We verify by induction on k£ > 1 that

i€ A = (i) = 32() (8)

Let us verify first that for k = 1 the relation (8) is true. We have

Ty(t1) = ({root(t1), i1, iz}, {[(root(t1), 1), (root(t1),iz)]}, h{"})

| =2
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where
h{Y (root(t1)) = ha(root(t:)), " (i) = ha(ir), BV (in) = h1(ia)
By Proposition 2.3 we have

Y1 (root(t1)) = root(ta) = ya2(root(ty)) 9)
According to (6) and (7) we obtain for v; and o

(v (root(t1)),71(i1)), (71 (root(t1)), 11(i2))] € D2

[(v2(root(t1)),72(i1)), (v2(root(t1)), y2(i2))] € D2
Taking into account (9) we obtain now 71 (i1) = v2(i1) and 1 (iz) = v2(i2). Thus (8)
is true for k£ = 1.
Suppose that (8) is true for k = r and we verify this property for k = r + 1. Take
i€ A" We have AU = A U AT\ A1), 1f i € A" then by the inductive
assumption we have ~; (i) = v2(4). It remains to consider the case i € AYH) \ AY).
There is a path (root(t1),p1,...,pr, i) € Path(t1), therefore

(1(root(t1)), v1(p1)s- -+, 71 (pr),71(7)) € Path(ts) (10)

(v2(root(t1)),v2(p1); - - - s v2(pr), v2(i)) € Path(t2) (11)
From (10) we obtain that (yi(root(t1)),v1(p1),...,71(pr)) € Path(ts), therefore

(root(t1),p1,...,pr) € Path(ty). Thus p, € AY). By the inductive assumption
we have v1(p,) = y2(pr). From (10) and (11) we deduce that

[(1(pr); 11.(2)), (1 (Pr), 11(5))] € Dy (12)

(1 (pr), 11(5)), (72 (pr), 11 (4))] € D2 (13)

Suppose that we have (12). But ~; is a mapping of similarity and so from (12) we
obtain

[(prai)7(praj)} S Dl (14)
Applying (7) we obtain

[(v2(pr),72(4)), (v2(pr), v2(4))] € Do (15)

But v1(pr) = 72(pr), therefore from (12) and (15) we obtain ;1 (i) = y2(¢). The same
conclusion is obtained if we suppose that (13) is true.
(]

Proposition 2.5. The relation ~ is an equivalence relation.

Proof. Let us verify that Q, ~g Q4. If t1,t5 € Q, then t; ~ t5. Suppose that t; =
(A1,D1,hq) and ty = (As, D3, ha). There is a bijective mapping v : A; — Az such
that 7(D;1) = Dsy. From Definition 2.2 we have [t1] ~; [t2] and therefore Q, ~5 Q.
Thus we verified the reflexivity of ~g.

Suppose that Q, ~s @ and Qp ~5 Q.. Consider t; = (A1, D1,h1) € Qq, ta =
(A2, Do, ho) € Qp and t3 = (As, D3, hs) € Q.. There is a bijective mapping «ay :
A; — As such that @; (D7) = Dy. There is also a bijective mapping ag : Ay — As
such that a@z(D3) = Ds. It follows that @s(ay(D1)) = Ds. So we verified that
Q4 ~s Q. and therefore ~ is transitive.

The symmetry of ~ is obtained immediately from the fact that we have 7(D;) = Do
if and only if y=1(Dy) = D;. O
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Suppose that t; = (A1, D1,h1) € Qq, ta = (A2, Do, ha) € Qp and [t1] ~s [ta].
Denote by v: Ay — Ay the (11, t2)-mapping of similarity. We denote also Ty (t1) =
(A(k ) h(k)) where T}, is the slicing operator.

Definition 2.3. The structure v(Ty(t1)) = (W(Agk)),i(Dyv))) is the image of Ty (t1)
by the mapping .

Proposition 2.6. Suppose that t1 = (A1, D1, h1) € Qq, ta = (Az, Da, ha) € Qp and
Qy ~s Q. If v 1 Ay — As is the (t1,t2)-mapping of similarity then ~(Ty(t1)) =
Tr(t2).

Proof. We note root(t;) = r1 and root(tz) = ro. By Proposition 2.3 we have v(r1) =
ro. From (1) we obtain

¥(D1) = Do (16)
For k > 1 consider Ty(t;) = (A, D® 1)y and Ty (ty) = (A%, D B, We
prove the proposition by induction on k£ > 1.
Consider T (t1) = (Agl),Dgl), hgl)) and T (t2) = (Aél),Dgl), hgl)), where

AP = {ryin i}, DY = {[(r1,01), (r1,i)]}

A = {ra,j1, g2} D5 = {[(r, 1), (2, 52)]}

But [(re,j1), (r2,j2)] € D2 and v = (r1). From (16) we deduce v(i1) = j1 and
v(i2) = j2. So we have Aél) = {ra, 71,72} = {7(r1),v(i1),v(i2)} = v(A (1)) We have
also DY = {[(r2,51), (r2, 32)1} = {[(7(r1),7(01)), (4(r2), 7(i2))]} =F(D{"). Thus we
have v(T1(¢1)) = T1(t2) and the proposition is proved for k = 1.
Suppose that v(Tx(t1)) = Tk(t2). Let us prove that v(Ti41(t1)) = Trr1(t2). We
denote by

Pathn(rl) = {Z € Ay | 3(’]"1,]917. . ,pnfl,l.) S Path(tl)}
where n > 1. Analogously we consider the set Path,,(r2) for to. We remark that

AFTIN AP = Pathy iy (r)

AN AR = Pathyy (rs)

The following sentences are equivalent:

e ic A\ AP,
i € Pathgy1(r1);
There is (11, p1,-- -, Pk, 1) € Path(ty);
There is ((r1),7(p1), - - -, 7(Pk), 7(4)) € Path(ts);
There is (r2,7v(p1), - --,7(k),7(%)) € Path(tsz);
’Y(Z) S Pathk+1(r2);

o (i) € AFT\ A
From these relations we deduce that 'y(A(kH)\A(k)) Ang)\Aék). Thus 'y(A(lkH)) =

VAP LA AP)) = (AP uy (AP AP) = AP u(AFTI\ AP = AP,

We remark that

DY = {[(i,i1), (i,i2)] € Dy | i € Pathy(r1)}
and the following sentences are equivalent:
[(,i1), (i,i2)] € DI+,
[(4,41), (4,42)] € Dy and i € Pathy(r);
[(7(9),7(i1)), (v(2), (i2))] € D3 and (i) € Pathy(r2);
[((0).7(00)), ((0), 7 (i) € DS
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a
ai c1
C2 as
as as
Q-template Q, A representative t1 of €,
FIGURE 1. t; € Q,
b
as by
bo as
as as
Q-template A representative to of £
FIGURE 2. t5 €
It follows that DékH) = W(D§k+1)) and the proposition is proved. |
In order to exemplify these concepts we consider Ly = {a,b,c1,ca,b1,b2} and

Ly ={a1,az2,a3,a4}. Consider the mapping w : Ly — L x L defined as follows:
w(a) = (a1, c1); w(cr) = (2, a3); w(cz) = (a2, a2);
w(b) = (az,b1); w(b1) = (b2, a3); w(b2) = (az, as);
In Figure 1 we represented the template 2, in the left side and a representative ¢y
of Q, in the right side. Based on the same mapping w we represented in Figure 2
another template ), and one of its representative denoted by to. We defined two
equivalence relations: one relation for templates and another relation for w-trees. We
remark that Q, ~s Qp, but t1 % ts.

3. Algebraic templates generated by semantic schemas

In this section we show that semantic schemas can generate algebraic templates.
First we recall the concept of semantic schema.

Definition 3.1. ([2]) A #-semantic schema is a system S = (X, Ay, A, R), where
o X is a finite nonempty set and its elements are named object symbols.
e Ag is a finite nonempty set, its elements are named label symbols and Ag C A C
Ay, where Ay is the Peano 9-algebra generated by Ay
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0(6(b,a),c)

0(b,a)
X1 a i) b X3 *—aﬁ T4 ’—C.’st
e e T

0(b,a)

0(0(b,a),c)

6(a,0(0(b,a),c))

FIGURE 3. A semantic schema

e RC XxAxX is anonempty set and its elements satisfy the following conditions:

(z,0(u,v),y) € Ryu€ Ag,v € Ag = F2 € X : (z,u,2) € R, (2,v,y) € R (17)

u€ A<= I(z,u,y) €ER (19)

where Ay the Peano 0-algebra generated by Ay ([1]). This means that Ay =
Uyn>0 Ans Where A, is defined recursively as follows ([1]):

Apt1 = A, U{ 0(u,v) | uy,ve Ay}, n>0
We shall use the notation Rg = RN (X x Ap x X).

3.1. Algebraic templates over R. We consider L = R, L = Ry and Ly = R\ Ry.
The relation (17) allows us to define the concept of wr mapping.

Definition 3.2. A split mapping of R is a mapping wgr : R\ Ry — R X R such that
Zf (UR((E,G(’LL,’U),y) = (($7U,Zl), (22»1)71/)) then 21 = 22.

Remark 3.1. For a given semantic schema at least one split mapping can be built.
Really, based on (17) for every (x,0(u,v),y) € R\ Ry we can choose z € X such that
(z,u,2) € R and (z,v,y) € R.

We can exemplify this concept by considering the case of the semantic schema
represented in Figure 3. For this case we have:
o Ry ={(x1,a,x2), (x2,b,23), (x3,a,x4), (x4, ¢,25), (x1,a,Yy2), (Y2, b,y3),
(y37 a, y4)7 (y47 c, 1'5)}
e R=RyU{(x2,0(b,a),z4), (x2,0(0(b,a),c),xs), (x1,0(a,0(0(b,a),c)),zs),
(y27 9<bv a), y4)v (y27 H(H(b’ a)’ c), -%'5)}
Two wg split mappings can be defined:
(1) wllz(xla 0(0‘7 9(9(1), a)v C))7 1‘5) = ((1‘1, a, :C2)7 ('r27 0(9(b7 a)’ C)7 I5));
wk(22,0(0(b,a),c),x5) = ((2,0(b,a), x4), (¥4, ¢, T5));

W}{(IIJQ, 9(b7 a)7 x4) = ((.’EQ, b7 xB)a ("Eg? a, $4)),
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(21,0(a,0(0(b,a),c)),x5)

(z2,0(0(b,a),c), x5)
(22,0(b,a),x4) (z4,c,25)
(x3,a,4)

FIGURE 4. w}%-template

(z1,0(a,0(0(b,a),c)), x5)

($1,a7y2) (y279(9(b7 a),C),J}5)

(y2,0(b,a),ya) (Ya, ¢, 5)

(y27ba y3) (y37a7y4)

FIGURE 5. w%-template

(2) w%%(xlv 9((1, 9(9(1), a)v C))7 1‘5) = ((1‘1, a, y2)7 (yQa 9(0(67 CL), C)a $5));

w}%(y% 9(9([), a)a C)a ’JJ5) = ((y27 Q(b, a)a y4)7 (y4a c, I5))’

wh(y2,0(b,a),y1) = (Y2, b, y3), (43, @, y1));
Accordingly we can build wh-trees and w%-trees. Moreover, we can obtain wh-
templates and w%-templates. Such structures are represented in Figure 4 and Figure
5. As we see below the relation p,,, is a noetherian relation (Proposition 3.2).

3.2. Algebraic templates over A. We consider L = A, Ly = Ag and Ly = A\ Ap.
We consider the split mapping defined as follows:

wpg: Ly —LxL

wa(0(u,v)) = (u,v)
Consider the binary relation p,, € A x A generated by wa. From the properties
satisfied by a #-Peano algebra, particularly Ap, we know that if O(u,v) € Ag, u € Ag
and v € Ag then w and v are uniquely determined. It follows that if 6(u,v)p, , 2 then

T =uorz=u.
We define |u] =1 if u € Ag and [0(u,v)| = |u| + |v]|.

Remark 3.2. If up, v then |u| > |v].

Proposition 3.1. p,,, is a noetherian binary relation.
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Proof. If we consider an infinite sequence ujp,, , U2, U2pw, U3, ... then we obtain an
infinite decreasing sequence of natural numbers |ui| > |ug| > .... But this property
is not possible. (I

Proposition 3.2. The relation p,, C R x R generated by the split mapping wr is a
noetherian relation.

Proof. We observe that if (z1,u1,Y1)pws (2, U2, y2) then uip, ,ue. But p,, is a noe-
therian relation, so p,, is also a noetherian relation. (]

4. Similar templates generated by distinct split mappings

In the previous sections we presented the case of similar templates generated by
the same split mapping. In this section we show that the case of similar templates
generated by distinct split mappings is possible.

We consider two split mappings

wi: Ly — L' x L}
wy: L% — L? x L?
where L' NL? =0, L' = L}, ULL, LL N LY =0 and L? = L4 U L2, LA N L% = 0.
We consider Ly = Ly U L%, Ly = LL UL%, L = Ly U Ly and the mapping
w: Ly — L x L defined by
wi(z)if r € Ly
w(z) =
wo(z) if x € L

The mapping w is named the union mapping of w; and ws.

Proposition 4.1. Suppose that w is the union mapping of w1 and wa. If xp,y and
x € L%, where j € {1,2}, theny € L’ and TP,y

Proof. If x E_Lgv and zp,y then thereis z € L such that w(z) = (y, z) orw(z) = (2,y).
But if z € L) then w(z) = w;(x) € L7 x L7. It follows that y € L7 and zp,,y. O

Proposition 4.2. If p,,, and p,, are noetherian relations and w is the union mapping
of w1 and wo then p,, is a noetherian relation.

Proof. Suppose by contrary that p,, is not a noetherian relation. There is an infinite

sequence Tip,T2, T2Pws, ... of elements from L. Because L = L' U L? we have two
cases. If x; € L7 then by Proposition 4.1 we obtain xs,z3,... € L’ and z1p,,T2,
T2Pw; T3, - ... This shows that p, is not a noetherian relation, which is not true. [

Proposition 4.3. The following properties are satisfied:
(1) OBT(wl) N OBT(LL)Q) = @
(2) OBT(w) = OBT(w1) UOBT(ws)

Proof. Suppose that OBT (w1) NOBT (w2) #  and take t € OBT(w1) NOBT (w2). It
follows that label(root(t)) € L N L%, which is not possible because Ly N L% = 0.
Obviously we have OBT (w1) € OBT(w) and OBT(w2) € OBT(w). Suppose that
t =(A,D,h) € OBT(w). It follows that label(root(t)) € Ly U L. If [(i,i1), (i,i2)] €
D then the following two properties are satisfied:

° h(Z) € Ly

o w(h(2)) = (h(ir), h(iz))
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0(a,0(0(b,a),c))

FIGURE 6. w}%-template

We use this property for ro = root(t). If h(ro) € L%, where j € {1,2}, and
[(r0,11), (ro,i2)] € D then w(h(ro)) = (h(i1),h(i2)). But w(h(ro)) = w;j(h(ro)) and
wj(h(rg)) € L7 x L7. Tt follows that h(i1) € L7 and h(iz) € L. We reiterate this
reasoning and we deduce that all labels of ¢ belong to L7. Thus ¢ € OBT (w;). O

Proposition 4.4. Suppose that w is the union mapping of wy and wy. For j € {1,2},
’Lf t € OBT(L«)J'), to € OBT(UJ) and ta >~ t1 then ty € OBT(UJj).

Proof. Suppose that t; = (A1, D1,h1) and t3 = (Aa, D2, he). There is a bijective
mapping 7y : A3 — As such that

~y(root(ty)) = root(ta)

¥(D1) = D

hi(root(t1) = ha(root(ts))
If t; € OBT(w;) then hy(root(t1)) € L?, therefore hy(root(tz)) € L7. From Proposi-
tion 4.3 we deduce that either t; € OBT(wj) or to € OBT (w3—;). If to € OBT (ws—;)
then ha(root(tz)) € L377 and this is not possible because ha(root(tz)) € L7 and
LinL37 =4. (I

Proposition 4.5. Suppose that w is the union mapping of w1 and ws. FEvery w-
template is either an wy-template or an wo-template.

Proof. An w-template is an equivalence class of elements from OBT(w). Let be Q
an w-template. Take an element to € Q. If g € OBT(w;) and t € Q then t ~ tg,
therefore t € OBT'(w;) by Proposition 4.4. It follows that €2 is an w;-template. O

In order to exemplify this case we consider the set A given by the semantic schema
depicted in Figure 3. We take:

Ao = {a,b,c}

A= AqgU{0(b,a),08(6(b,a),c),0(a,0(0(b,a),c))}

L3, = A\ Ag, L2 = Ag, wo : L — L? x L2, wa(0(u,v) = (u,v)
We denote by w the union mapping of w}, and wo. The templates depicted in Figure
4 and Figure 6 are similar templates.

5. Conclusions

In this paper we considered the equivalence classes generated by the same nonter-
minal label. The greatest equivalence class of this set is an algebraic template. We
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defined the concept of similar templates. We showed that the similarity relation is
an equivalence relation. We exemplified these concepts as templates generated by
semantic schemas. Finally we studied the case of two similar templates generated
by two distinct split mappings. In a shortcoming paper we study the use of these
concepts to characterize the formal computations in a semantic schema.
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