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Summary. We generalize the semigroup operation on finite sequences introduced in
[8] for binary operations that have a unity or for non-empty finite sequences.

MML Identifier: FINSOP_1.
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The articles[[111],[[15],[12][13],06],02],0114],[116],117],14],113],120]15] 11] O], and [7] provide
the notation and terminology for this paper.

For simplicity, we use the following conventiobis a non empty set, di, do, d3 are elements
of D, F, G, H are finite sequences of elementsaff is a function fromN into D, g is a binary
operation orD, k, n, | are natural numbers, aftlis a permutation of dor.

Let us consideb, n, d. Thenn+— d is a finite sequence of elementsf

Let us consideD, F, g. Let us assume thathas a unity or lefr > 1. The functorg® F yields
an element oD and is defined by:

(Def. 1)()) gOF =14 if ghas a unity and lelR =0,
(i) there existsf such thatf (1) = F(1) and for everyn such that G4 n andn < lenF holds
f(n+1)=g(f(n), F(n+1)) andg® F = f(lenF), otherwise.

One can prove the following propositions:

(ZH IflenF > 1, then there exist$ such thatf (1) = F(1) and for everyn such that G4 n and
n < lenF holdsf(n+1) =g(f(n), F(n+1)) andg®F = f(lenF).

(3) Suppose leR > 1 and there exist§ such thatf (1) = F(1) and for everyn such that G4 n
andn < lenF holdsf(n+1) = g(f(n), F(n+1)) andd = f(lenF). Thend=goF.

Let B, A be non empty sets and lebe an element d8. ThenA— b is a function fromA into
B.

Let A be a non empty set, I& be a function fronN into A, and letp be a finite sequence of
elements ofA. ThenF+-pis a function fromN into A.

Let f be afinite sequence. Then ddrs an element of Fil.

The following propositions are true:

(4) If g has a unity or leR > 1 and if g is associative and commutative, thgme F =
- ¥ domr (N +— 1g)+F).

(5) Ifghasaunityorlefr >1,thengoF " (d) =g(geoF,d).

(6) If gis associative and i has a unity or lef > 1 and lerG > 1, theng©F ~G=g(g®F,
9o G).

1 The proposition (1) has been removed.
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(7) If gis associative and g has a unity or lefr > 1, theng® (d) ~F =g(d,goF).
(8) If gis commutative and associative andjifias a unity or lefr > 1 and ifG=F - P, then
goOF =g0G.
(9) Supposghas aunity or lefr > 1 andg is associative and commutative afds one-to-one
andG is one-to-one and rrig = rngG. ThengoOF =go G.
(10) Suppose that
(
(i) ghasaunityorlefr > 1,
(i) lenF =lenG,
(iv) lenF =lenH, and
(v) for everyk such thak € domF holdsF (k) = g(G(k), H(k)).
ThengoOF =g(g@G,goH).

) gis associative and commutative,

(11) Ifghasaunity, theg®ep = 1g.

(12) go({d)=d.

(13) 9O (d1,d2) = g(dy, d2).

(14) If gis commutative, theg® (di,dz) = g® (da,d1).

(15) g®(d1,d2,d3) = g(g(d1, d2), d3).

(16) If gis commutative, theg® (di,dz,d3) = g® (dp,d1,ds).
17) gol—d=d.

(18) ge2—d=g(d,d).

(19) Ifgis associative and i has a unity ok £ 0 andl # 0, theng® (k+1) — d=g(gok—d,
gol—d).

(20) If g is associative and iff has a unity ok # 0 andl # 0, theng® (k-1) —d=g&l —
(g@k|—> d).

(21) IflenF =1,thengoF =F(1).
(22) IflenF =2,thengoF =g(F(1), F(2)).
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