Chapter 7

Homomorphisms

Definition 7.1, A homomarphism
i G H

from a group 7 to a group A 18 o mapping from G to H satislying
() wlmm) =wlmleln) Yo, ned,
() elg") =le@™"  Vgegq,

{ill) ¢(1g) = 1y,

Remarks 7.2, (1) A bomomorphism of groups is a mapping which preserves the group
operations of product, inverse and identity.

(2) For a mapping to be a homomorphism, it is sufficient for it to preserve the product and
identity operations. Indeed, suppose that (i) and (iil) are satisfied and pick g € & Then

el )@ =e(9'9) = p(lg) = 1,

where the first, second and third equalities follow from (i), the inverse axiom of 7 and
[iii) respectively. Similarly,
elg)e(g7!) = 1u,

proving (ii).

(3) One can go further and note that for & mapping to be a homomorphism, it is sufficient
for it to preserve the product operation. Indeed, suppose that (i) is satisfied, Then

- (la)=e(lag) = ¢(la lg) = ¢(la)e(la),

where the first, second and third equalities follow from the identity axioms of H and &
and (i) respectively.
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