It remains to show that the equivalence class of each a € 7 under the equivalence relation
. is the right coset Ha, i.e. that

{bEG:bEn}=Hn VaeG. (3.2)

Indeed, pick a € . We show firstly that {b el b;; n} C Ha and then that Ha C

{-!.r €qG b -;-; n}.
To prove the first inclusion, pick b € @ such that b ~ & (such an element exists sinee

an a). Then ba™"' € H. Hence (ba ')a € Ha.
Using the nssociativity, inverse and identity axioms of & gives that

(baYa = bla'a) = blg = b
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So b€ Ha, proving the first inclusion.

To prove the second inclusion, suppose that b € Ha, Then there exists h € H such that
b= ha, So ba~' = (ha)a™', Using the associativity, inverse and identity axioms of G gives
thiat

(ha)a™!' = h{oa™') = hlg = Ah.
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We are now in a position to show the following,

Proposition 3.12. The right cosels of a subgroup i of a group & prowde a partition of
fi.e. they divide G into mutuwally disjoint subsets ).

Proof Let € be a group and H be a subgroup of ¢,

We need to show that each element of & is contained in (st least) one vight coset of
the subgroup H of ¢, and that any two cosets of the subgroup M of G are either squal or
disjoint.

To prove the first of thess claims, pick a € &, Sinee a m the characterization (3.2) of

the right coset Ha gives that
r:E{bEG' ! b;}nu}-Hn.
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