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. . 5
2 * n - -
negative integers such that h = n'h' + g’l (@) and b’ = nh + 9. {w)
. L

for the orders h and h' of w and w', where h = @ means the order

; s . ‘ s
of W is infinite and h' does so.vg’r{d’} is the symbol obtained

. <
by replacing I,4 with I', &' in Q;(d}.

Supgose that S is a finitely generated N-semigroup. Then all
the structure groups of S are finite{ﬂhrisiécki}?), so there is an
element a = 5 such that the structure group Ga of S with xéspect t0
. is of minimal order. Such a is called a normal standard. Let Ga

and I be the structure group of S with respect to a normal standard

element a of 5 and its corresponding index function. Then the

=4
o
3
L]
]
e}
(o]
sl
et
fis
ot
Pt
I
3

) %(Ga: Ig} for S is called a canonical, due to

iigging(5], We should note that an N-semigroup S may have many
normzl standard elements, so the canonical representation for S is
ncot unigue in general. Higeins[5] gave the following theorem:

Theorem 14, Let S and S' be finitely generated N-semigroups

and let 3(G: I) and S{G': I') be canonical representations for S

o

13

£

and S' respectively, Then S is isomorphic upon $' if and only if G"

with I" equivalent to G' with I' can be obtained from G with I by

changing normsl standard-elements,

We say that G" with I" is equivalent to G’ with I' if G" is
isomorphic upon G' under some mapping ¢ such that I"(§, %) = I'({¢,

1%) for §,7 = G",

77
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hemomorphic image M which is isomorphic upon a subsemigroup of the
additive positive integers, Since any homomorphism between subsemi~
groups of the additive pasitivé.integeré is an isomorphism, any

positive integer homomorphic image of S5 is isomorphic upon M. Thus

we have

Theorem 18, Let S be a,}iaitely generated N-semigroup, Then

the homomorphic image of S into the additive positive integers is

unigquely determined, )

Let G be any group homomorphic image of a finitely generated
N-semigroup 5. Take some element a of the pre-image of the identity
of G, then G is a homomorphic image of the structure grcup of S

with respect to a, Therefore we get

Theorem 19. Let S be a finitely generated N-semigroup. Let G

nm

be any group homomorphic image of S, Then G is a homomorphic image

of some structure group of 5,

‘5,2, J-functions, Let G be a finite commutative group.
Consider a mapping J of G into the positive integers satisfying
the following conditions:

’ ' , | . .
(1) J(e) = |G|, where e is the identity of G,
(2} for all' a, b = G, it holds J{a) + J(b) - J(ab) = x|c{, where

-

% is a non-negative integer,

-

{3} for every a = 3, there is a positive integer n such that

80
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