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Definition. Let G be a nonempty set. A
Is a functionG x G — G.

Remark. There are several commonly used notations for the
image of(a, b) under a binary operation:

GxG — G
(a,b) —— ab

We usually use thenultiplicative notation and refer taxb as the
of a andb.
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and denoted by, i.e.,|a| = |{(a)|.

Recall: We consider the homomorphisim: Z — G defined by
¢(n) = a™, and showed that

if Ker ¢ = {0}, then|a| = oo;

if Ker¢ # {0}, thenKer ¢ = (m), where
m = min{k € N | a* = ¢} and|a| = m.

Therefore, we have two cases:
Case 1:|a| = oo, i.e.,Ker ¢ = {0};
Case 2:|a] = m < oo, wherem = min{k € N | a* = e},

l.e.,Ker ¢ = (m) # {0}.
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LetG beagroupandletc G. Leto: Z — G with ¢(n) = a”.

If & has infinite order, i.e]a| = oo, then
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the elements”, k& € Z, are all distinct.
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