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Abstract : A mapping o which assigns to every n;-ary cooperation symbol f; an
n;-ary coterm of type 7 = (n; )¢y is said to be a cohypersubstitution of type 7. The
concepts of cohypersubstitutions were introduced in [I]. Every cohypersubstition
o of type 7 induces a mapping & on the set of all coterms of type 7. The set of
all cohypersubstitutions of type 7 under the binary operation 6 which is defined
by 01609 := 01 0 09 for all 01,09 € Cohyp(7) forms a monoid which is called
the monoid of cohypersubstitution of type 7. In this research, we characterize
all idempotent and regular elements of Cohyp(n) and characterize some Green’s
relations L and R on Cohyp(n).
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1 Introduction

Let A be a non-empty set and n be a positive integer. The n-th copower
A" of A is the union of n disjoint copies of A; formally, we define AY" as the
cartesian product A" := n x A, where n := {1,...,n}. An element (i,a) in
this copower corresponds to the element a in the i-th copy of A, for 1 < i < n.
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A co-operation on A is a mapping f4 : A — A" for some n > 1; the natural
number n is called the arity of the co-operation f4. We also need to recall that
any n-ary co-operation f4 on set A can be uniquely expressed as a pair (f{*, f5')
of mappings, f{* : A — n and f§' : A — A; the first mapping gives the labelling
used by f4 in mapping elements to copies of A, and the second mapping tells us
what element of A any element is mapped to.

We shall denote by COXL) = {f4: A — A"} the set of all n — ary co-operations

defined on A, and by cO 4 := UnzlcOgn) the set of all finitary co-operations defined
on A. An indexed coalgebra is a pair (A; (f{)icr), where f# is an n;-ary cooper-
ation defined on A, and 7 = (n;);er for n; > 1 is called the type of the coalgebra.
Coalgebras were studied by Drbohlav [2]. In [3], the following superposition of
cooperations was introduced. If f4 € 0054”) and gi',..., 92 | € cOff)7 then the
k-ary co-operation fA[ggl, ..., g2 ;] A — AYF is defined by

0 (9 )1 (55 (@)), (9 ay)2(f5(0)))

for all @ € A. The co-operation f4[gg', ..., g2 ] is called the superposition of f4
and gg', ..., gt 1. It will also be denoted by comp(f4, g8\, ..., g2 1).

i A A AU are special cooperations which
are defined for each 0 <7 <n—1 by z?’A : A — A" with a — (4, a) for all a € A.
Then we get a multi-based algebra

The injection co-operations 1.

(OGN ns1, (comp 1, (1 o<icn—1),

called the clone of co-operations on A. In [3] it is mentioned that this algebra is
a clone, i.e. it satisfies the three clone axioms (C1), (C2),(C3). In [4], K.Denecke
and K.Saengsura gave a full proof of this fact. In [4], the following coterms of type
7 = (n;);er were introduced. Let (f;);csr be an indexed set of co-operation symbols
such that for each i € I, f; has arity n;. Let U{e} [n>1, n €N, 0<j<n-—1}
be a set of symbols which is disjoint from the set {f; | ¢ € I} such that for each
0 <j <n—1, e} has arity n. Then coterms of type 7 are defined as follows:

(i) For every i € I the co-operation symbol f; is an n;-ary coterm of type 7.

(ii) For every n > 1 and 0 < j < n—1 the symbol e’ is an n-ary coterm of type
T.

(iii) If t1,...,t,, are n-ary coterms of type 7, then f;[t1,...,t,,] is an n-ary
coterm of type 7 for every i € I , and if tg,...,t,_1 are m-ary coterms of
type 7, then e[to,...,tn—1] is an m-ary coterm of type 7 for every n > 1
and 0 <j<n-—1.

Let cTT(") be the set of all n-ary coterms of type 7 and let ¢TI := J,,~, cTT(") be
the set of all (finitary) coterms of type 7. -

The superposition of coterms was introduced in [I] as follows: The operation
Sy cTT(n) X (cTT(m))" — cTT(m) is defined by induction on the complexity of coterm
definition, as follows:
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(i) Spr(er to,...,tn—1) =1t for 0 <i<n—1.

(i) Spi(fiseq’s--- eyt 1) = fi for an n;-ary co-operation symbol f; .
(iil) Sni (gj,t1,-- - stn,) = gjlt1, ..., ty,] if g; is an nj-ary co-operation symbol.

(IV) Snn@(f'i[sh ey Sni]7t17 e 7tn) = fi[SgL(Slytly e 7tn)7 ey S&(Sni,tl,
..,t,)] where f; is an m;-ary co-operation symbol, si,...,s,, are n-ary
coterms of type 7 and t1,...,t, are m-ary coterms of type 7.

These operations give us a heterogeneous algebra
cTr = ((CTﬁn))nzlv (Sm)man>1 (e?)lijﬁn)-
We shall show that it is a clone, i.e., that it satisfies the clone axioms (C1),(C2),(C3).

Theorem 1.1. (Denecke and Saengsura [I, Proposition 2.3]) The heterogeneous
algebra T, satisfies the following identities:

(C1) :{;L(ZA, Aﬁl(yhml,...,mn),...,S’Zl(yp,xl,...wn)) ~~
TT;L( g(zﬂyla"'7yp)7x17"'a‘rn)a (manap€N+);
(C2) Sp(ef,x1,...,xn) =a; (meNt, 1<i<n),

(C3) Si(y.er,....en) =y, (neN*).
(Here Sﬁl, el are operation symbols corresponding to the clone type.)

A cohypersubstitution of type 7 was introduced in [I] as a mapping o : {f; |
i € I} — CT, from the set of all cooperation symbols to the set of all coterms
which preserves the arities. The extension of ¢ is a mapping ¢ : CT, — CT-
which is inductively defined by the following steps:

(i) &lej]:=e} foreveryn>1land 0 <j<n—1,

(ii) 6[fi] :==o(f;) for every i € I,

(i) G[filtr, ... tn,]] i= S™(a(fi),6[t1], ..., 6ltn,]) for t1,.. . tn, € T,

Let Cohyp(T) be the set of all cohypersubstitutions of type 7. On the set Cohyp(T)
of all cohypersubstitutions of type 7 we may define a binary operation & by
01609 = &1 o 0y where o is the usual composition of mappings. Let ;4 be
the cohypersubstitution defined by o;4(f;) := f; for all i € I. Then we have that
(Cohyp(T);8,04q) forms a monoid which is called the monoid of cohypersubstitu-
tion of type 7 where the cohypersubstitution o,4 satisfies the equation &;4[t] = ¢
for all t € cT; (see e.g. [I]).
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2 Main results

2.1 Idempotent and regular of monoid cohypersubstitutions
of type 7 = (n)

In 2012, M. Kapeedaeng and K. Saengsura were studied the idempotent and
the regular of cohypersubstitutions of type 7 = (2) and D. Boonchari and K.
Saengsura were studied the idempotent and regular of cohypersubstitutions of type
7 = (3) (see [B],[6]). In this Section, we characterize all idempotent and regular
cohypersubstitutions of type 7 = (n), where n is the positive integer. Let S be a
semigroup, an element a of S is called idempotent if aa = a, and called regular if
there exists € S such that axa = a. We denote by E(S) and R(S) the set of
all idempotent elements and the set of all regular elements of S, respectively (see
[7). For any o € Cohyp(r) and 7 = (n), if o(f) = t, we denote o by 0. For any
positive integer n we call the symbol e} the injection symbol, forall 0 < j <n-—1
and for each coterm t, let E(t) be the set of all injection symbols which occur in ¢.

Lemma 2.1. Let t,s1,52,...,5, € CT, where 7 = (n). If E(t) = {e}_, | Vj €
J where J # 0 and J C {1, 2,...,n}} and s; = e}_y for all j € J, then
t[51,327...,5n] =1

Proof. We give a proof by induction on the complexity of the coterm t.
Ift =e}_,, for some j € J, then
6?71[513527"'7571] = 5j
= en’
Jj—1-
Assume that t = f[t1,ta,...,t,] and that t;[s1,892,...,8,] = t; for all i =
1,2,...,n. Then we get that

t[Sl,SQ,...,Sn] = (f[tl,tg,...,tn])[Sl,SQ,...,Sn]
= flti[s1,82, .-, 8n],t2[S1,82, -, Snly -« tu[S1, 82, ., S]]
= f[tlatQa”'ytn]
= ¢t O

The next result is a condition for an element of Cohyp(n) to be idempotent.
Theorem 2.2. If o, € Cohyp(n), then oy is an idempotent if and only if o¢(t) = t.

Proof. Assume that oy is an idempotent.
Then ov(t) = 0J(ow(f))
= 004(f)
= Ut(f)
= .
Conversely, assume that ¢;(t) = t.
Then o0 (f) = di(ou(f))
= au(t)
= i
= Ut(f)'

Therefore, o; is an idempotent. U
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Corollary 2.3. For everyi € {0,1,2,...,n—1}, 0.3 is an idempotent and o;q 1s
an tdempotent.

Proof. Since dy(el?) = e for all i € {0,1,2,...,n — 1} and ¢ € CT™ . then
oen(ef) = e foralli € {0,1,2,...,n —1}. By Theorem 2.1, on is an idempotent
for all i € {0,1,2,...,n —1}. Also 0,4 is an idempotent because it is the identity
cohypersubstitution of type 7 = (n). O

Theorem 2.4. Ift = f[t1,...,t,] and E(t) = {e]_,} for some j € {1,...,n},
then oy is an idempotent if and only if t; = €j_;.

Proof. Assume that o; is an idempotent.

Then f[tl,...,tj,...,tn} = O't(f)
= o504(f)
= dulou(f))
= Ut(f)[&t(tl),... ét(t]),7ét(tn)]
= flt1,...,t5, ... ta]loe(tr), 71 (t5), .., 0 (tn)]

t
= flt1[ce(t1),...,C
ti[de(t1), ..., 0c(ty) )
tolde(t1), ..., 0c(t5), ..., de(tn)])-
Therefore, t; = t;[0(t1), ..., 0e(t;), ..., Te(tn)].
Suppose that t; # e_y. This implies that the number of cooperation symbols f
which occur in coterm t; is greater than or equal to 1 and hence 74(t;) # €]_;. It
follows that t; # t;[d¢(t1),...,0¢(t;),...,0¢(tn)]. Then
flt, oty tn] # flalde(th), ..., 0e(tn), ..., 0e(tn)], - -,
tiloe(t1), ..., 0e(tj), .., Oe(tn)]s .-y
tnlde(t1), ..., Ge(ts), - Se(tn)]]s
which is a contradiction.
Conversely, let t; = e?_;.

—
Then 6t(t) = dt(f[tl,...,tj,17tj7tj+1,...,tn])
= At(f[tl,...,tj_l,eg-lil,tj_;'_l,...,tn])
= Ut(f)[(ft(tl)ﬂ AR oct(tjfl)7 6t(€?—1)76t(tj+1)7 s 7dt(tn)]
(f[tl, e 7tj—1; 6?71,%'_._1, e ,tn])
[dt(tl), e ,0%(@;1), 6?71, dt(tj+1), e ,6t(tn)]
fltrsostjon,€fq iy, .ot (by Lemma 2.1)
t. O

Now we give a characterization of a cohypersubstitution oy such that E(¢) > 1,
first of all we need the following lemma:

Lemma 2.5. Let t € cT™. If E(t) = {e? 1 | VjeJ whereJ C{1,...,n}
and |J| > 1} and sy,...,s, € ¢TI such that s; # ef_y for some j € J, then
t[s1,...,8n] £t

Proof. 'We give a proof by induction on the complexity of the coterm ¢. If ¢t = e},

then e}_[s1,...,sn] =s; # e} ;.
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Assume that ¢ = f[t1,...,t,] and t;[s1, ..., s, # t; for all ¢; where et 1 € E(t;).

Then
t[$1,. .., 5n] (flt1, - ta])[s1,- -y Sn)
= fltalsty---ySnls e tnlS1, -,y Snl]

7& f[th,tn] O

We obtain the following result:

Theorem 2.6. Let o, € Cohyp(n) such that E(t) = {e?_; | Vj € J where J C
{1,...,n} and |J| > 1}. Then oy is an idempotent if and only if t; = e}_, for all
JjEJ.

Proof. Assume that o; is an idempotent. Similar to the proof of Theorem 2.2, we
have that

flt1, oo tn] = fltalce(t1), -, Te(tn)], - - oy tulde(t1), - . ., Te(tn)]]-

Suppose that ¢; # e}_; for some j € J. Then 6,(t;) # e?_;. Since e]_; € E(2),
then by Lemma 2.2 there is k € {1,...,n} such that
teloe(t1), -, 04(t5), ..., 01(tn)] # tr and e}y € E(tg). Therefore,

flt1, -y tn] £ flE1[Ge(t1)s - o Fe(En)]s -« - s tnlde(tr), - - -, Fe(tn)]]-

This yields a contradiction. Hence, t; = ¢e7_, for all j € J.

Conversely, Assume that t = f[t1,...,t,] and t; = e7_; for all j € J. Then
6¢(t;) = ej_, for all j € J. Since E(t) = {e?_; | Vj € J where J C {1,...,n} and
|J| > 1}, then by Lemma 2.1 we get that

a:(t) = oe(fltr,- ..

O

|
~
"~
=
. 2
2

Now, we characterize all regular elements of Cohyp(n). By using the injection
symbols which occur in the coterm ¢, we obtain the following result:

Theorem 2.7. Lett € CT(,y and E(t) = {e}_; | Vj € J where J C{1,...,n}}.
Then oy is a regular if and only if for each j € J, e7_y =1t; for some i € {1,...,n}.

Proof. Assume that oy is regular. Let s = f[s1,...,sn] € cT(y) and
0(00s00¢ = O¢.
Suppose that t; # e ; foralli =1,...,n. Then 65(t;) # ej_; foralli=1,...,n
Therefore,
[t1, ... tn])

o5(t) = 0os(f
os(f)le ( D, :0s(tn)]
= (fls1,- Sn])[as(tl) s Os(tn)]
fls1 [Ug(tl) G 0s(tn)]y ey 8nl0s(t1), -, 0s(tn)]]-

S
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Since &,(t;) # e7_; for all i € {1,...,n}, then s;[6s(t1),...,55(tn)] ;é ey
for all i € {1,...,n}, so G4(si[6s(t1), ..., Gs(tn)]) # €}, for all ie{l,...,n}.
Therefore,

6:(05(t) = Gu(fls1[os(tr), -, 0s(tn)l; - s sn[0s(t1) s (t)]])
= (NG5t st )]s 05 [oxtl) o(ta)]
= (Tt D551 54 (80), - GalEn))s - 280555 (1) 235 ()]
# flt1, ... 0] (byLemma22)

This gives a contradiction. Hence ¢; = e?_; for some i € {1,...,n}. Con-
versely, let ¢ = f[t1,...,t,] and assume that for each j € J, e} ; = t; for some
ie{l,...,n}. Let s = f[s1,...,5,] and for each j € J, s; = e}’ ; for some
ie{l,...,n}.

Then

Os(fltr,-- - tal) = 0s(N)os(tr), ..., 05(tn)]
= (fls1y---,8a))[0s(t1), ..., Fs(tn)]
= fls1[6s(t1)y. ., 0s(tn)]s - oy 8nl0s(t1), ..., 0s(tn)].
Since t; = €}_; and s; = e}’ , then 6,(t;) = €] and s;[6s(t1),...,05(tn)] =
ef_y forall j € J.
Then 64(s;[6s(t1),...,0s(tn)]) = €_; for all j € J. Therefore,
6:(05(t) = ff( [ 1lo s(tl),.. s(tn)ls- s 8n[0s(t), - - 05(En)l)
= 50[[751, .. n])[31[03(t1), cey 0s(tn)], oy Sn[0s(t1), - o Fs(tn)]]
= t1,..5tn

Hence, o; is regular. O

2.2 Green’s relations of cohypersubstitutions of type 7 = (n)

In this section, we characterize Green’s relations L and R on Cohyp(n). First
of all we define the equivalence coterms as follows: the coterms s,t € C'T\,, are said
to be equivalence denoted by s = t if and only if s =t or s and ¢ are difference
only the injection symbols which occurred in the coterms s and t, for instance
t = fled, fle?,ed]] = s = fle?, fled, e2]], but t = fle3, fle?, €3]] is not equivalence
to r = fleg,e?]. Then we obtain the cohypersubstitutions o; and o which are
R-related as the following theorem:

Theorem 2.8. Ift,s € C'1{y,), then oy Ros if and only if the following are satisfied:
(i) t=s,
(i)  there is a uniquely bijection ¢ : E(t) — E(s) and
if e € E(t), then e} and p(e}) are in the same position of the coterms
t and s, Tespectwely

Proof. Assume that o,Ros. Then there are o,,0, € Cohyp(n) such that o, =

0560, and o5 = 0460y,. Let t = f[t1,...,t,] and s = f[s1,...,s,]. Suppose that ¢
is not equivalence to s. Then there is i € {1,...,n} such that ¢; is not equivalence
to s;.

Case 1. If opt(t;) > opt(s;), then opt(s;) < opt(t;[l1,...,1,]) for all lx,...,1, €
CTny, 80 83 # ti[l,...,1l,] for all Iy,... 1, € CT(yy. Therefore, f[s1,...,s,] #
(fltrs - ta)lly, ..o 1p) for all Iy, ... 1, € CT(y,y. This means that there is no
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0w € Cohyp(n) such that s = 0460,,. This gives a contradiction.

Case 2. If opt(t;) = opt(s;) and the position of co-operation symbol f are dif-
ferent, then opt(t;) can be equal to opt(s;[l1,...,1,]) if opt(l;) = 0 for all j € J;
such that E(s;) = {e}_; | j € Ji and J; C {1,...,n}, so [; are injections symbols
for all j € J;. Therefore, the coterm s;[l1,...,1,] have to change only injection
symbols, but the positions of the co-operation symbols f have no changed. This
shows that t; # s;[l1,...,1,] for all I1,...,l, € CT(yy. There follows we get that
flte, o tn] # (fls1, .80l . 1] for all iy, ..., 1, € CT\y,y. This gives a con-
tradiction. Hence ¢ = s.

To prove (ii), suppose that |E(t)] > |E(s)|. Since t = s, then ¢t = s[ly,...,1,] if
opt(l;) = 0 for all j € J such that E(s) = {ej_; [ j € Jand J C {1,...,n}},
so the injection symbols of the coterm s = f[sy,...,s,] have to change at most
|E(s)|. There follows |E(t)| # |E(s[li,...,1,])| where opt(l;) = 0 for all j € J
such that E(s) = {e}_; | j € J and J C {1,...,n}}. This gives a contradiction.
Then |E(t)| < |E(s)]. Similarly, one can shows that |E(t)] > |E(s)|. Therefore,
E(®)] = |E(s)]

Hence there is a bijection between E(t) and E(s).

Suppose that there are e}, ep € E(t) such that the position of e} and ey in the
coterm t have the same position with e}’ in the coterm s in somewhere. Since ¢t = s,
then ef'[l1,...,l,] = €} and ef[l1,...,l] = ey if and only if e} = ejt. Therefore,
for any ef' € E(s) there exists a uniquely e} € E(t) such that the position of e}
and e in the coterm ¢ and s are the same, respectively. Similarly, one can shows
that for any e} € E(t) there exists a uniquely e € E(s) such that the position of
e and e’ in the coterm ¢ and s are the same, respectively.

We define a bijection mapping ¢ : E(t) — E(s) by p(z) =y for all z € E(t) and
y € E(s) such that x and y have the same position in ¢ and s, respectively. Then
we finishes the prove of (ii).

Conversely, Assume that o; and o, satisfy the conditions (i) and (i¢). Let r =
flri, ... rn] € CT(ny such that r; = o~ (e}) forall j € J and E(s) = {e} , | j € J
for some J C {1,...,n}}.

Then
ou(or(f)) = 6s(flr1,-- ma])
= JS(f)[&s(rl)a---aa—s(rn)]
= ( [317 vsn])[&s(Tl)w“v&s(rn)]
= fls1[6s(r1), .-, Gs(rn)]y .-, Snl0s(r1), ..., s(rn)]-
Since r; = @~ '(e}), then 6,(r;) = @~ (e}), s0 €}[G4(r1),...,04(rn)] = @~ (e})
for all j € J.
Therefore, s;[65(r1),...,0s(rn)] = t; foralli € {1,...,n}. There follows f[t1,..., ]
= f[sl[&s(rl)a cey &s(rn)]v veey Sn[(}s(rl)a veey 6’5(Tn)]
Hence, 04(f) = 0s60,. Similarly, one can shows that o, = 060, for some
0w € Cohyp(n). This implies that oy Ros. O

Next, we have to characterize some Green’s relation L on Cohyp(n).

Theorem 2.9. Ift = f[t1,...,tn] such that t1,...,t, € {e}_; | j € {1,...,n}},
then oyLog if and only if
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(i) E(t) = E(s) and
(i1) if s= fls1,...,8n], then there exist K C {1,...,n} such that
{sk | k€ K} = E(t).

Proof. Let t = f[t1,...,t,] and t1,...,t, € {ef; | j € {1,...,n}}. Assume
that o;Los. Then there are o,,0, € Cohyp(n) such that v = fluy,...,uy],v =

flvi,...,vn] € CT(yy and 0y = 0,60, and 05 = 0,60;.
Therefore,
fltn, o ta]l = Gulos(f))
= &u(f[sla" asn])
= Ju(f)[&u(sl)7~‘ 7&u(sn)}
= (flut,. o, un))[6u(s1), .-, 0u(sn)]
= flur[6u(s1), -, 6u(8n)]y - s unl[Gu(s1)s -, 0ul(sn)]]-
This implies that ¢; = u;[64,(51),...,64(sn)] for all i € {1,...,n}.

Since t1,...,t, € {ef_; | j € {1,...,n}}, then u1[6u(s1), ..., Gu(sn)]; - -,
Un[Gu(s1), -, 0u(sn)] € {ej_1 | j €{1,...,n}}. There follows from the extension
of o, there exist K C {1,...,n} such that t; = sy for some k € K, so E(t) C E(s).
Since o5 = 0,604, then

fls1,--82] = v

(ou(
= Gu(flt1,- - tn])
(NI

= o,(H[ow(t1),...,6,(tn)]
= (f[vl,...,Un])[&ii(tl),...,&v(tn)] )
= flo1[6o(t1), ..., 0u(tn)], - 0|60 (t1), - - ., 00 (tn)]]-
Since t1,...,t, € {ef_; | j € {1,...,n}}, then 6,(t;) = ¢; for all i €
{1,...,n}. This implies that the injection symbols which occurring in the coterms

vi[Gy(t1), ..., 0y(tn)] are the subset of {¢; | i € {1,...,n}} for all i € {1,...,n}.
Therefore, E(s) C E(t).
To prove (ii), we consider the followin equation

flt1, - s tn] = flur[ou(s1), -« -y 0u(sn)], -+ oy un[Gu(81), - -« s Fu(sn)]]-

If t; = ey for some j € {1,...,n}, then u;[6y(s1),...,0u(sn)] = €}_q, s0 u;
are injection symbols for all i« € {1,...,n}. The extension of o,, implies that
sp = e}y for some k € {1,...,n}. Let K = {k | sx =t; for some i € {1,...,n}}.
Then we finishes the prove of (7).

Conversely, assume that (i) and (i7) are true. For each i € {1,...,n}, we have
that ¢; = si for some k € K. Then we define o,(f) = f[u1,...,u,] such that
w; = ep_, forall i € {1,...,n}. Therefore,

6“(0—9(f)) = 6u(f[51,---,5n])
= ou(f)[ouls1);- -5 0ulsn)]
= (f[uly-~-7un])[6U(31)7"‘7&u(8n)]
= flur[6u(s1), ., 0u(8n)]y o sunl6u(s1)s- -y Gu(sn)]]
= flt1,.-.,tn]
= ou(f).
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And we define o, (f) = f[v1,...,vs] as follow:
Ifke K, welet vy, =e' y and if r € {1,...,n}\ K, we let v, = s, such that there
is a uniquely bijection ¢ : E(s;) — E(v,) and satisfy that if e} ; € E(s,), then
e 1 and p(e}_;) are in the same position of the coterms s, and v, respectively.
Since E(t) = E(s), then for any e} ; € E(s;) such that e}_; = t; for some

i€{l,...,n}, welet p(e ;) =e' ;. Then,

Vglt1, .. tn] =€ q[t1, ... tn] =t; = s for all k € K, and
Upft1, ... tp] = sy forall r € {1,...,n}\ K.
Therefore,
&U(Ut(f)) = a-v(f[tla"'vtn])
= 0u(Nou(tr),---,00(tn)]
= (f[’l)l,...,’l)n])[tl, '-atn]
= f[vl[tlv »tn]v'“vvn[tlv 7tn]]
= fls1,.--,8n]
= o(f).

Hence, o;Los. O

Corollary 2.10. Let os,0: € Cohyp(n). If E(s) = E(t) and 3K, J C {1,...,n}
such that E(s) = {sx | k € K} and E(t) ={t; | j € J}, then oyLos.
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