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e The law of composition is assoctative. That is,
(aocb)oec=ao(boe)
for a,b,c € G.

e There exists an element e € G, called the identity element, such
that for any element a € G

ecOoO=@ao¢€=aqa.

e For each element a € G, there exists an tnverse element in G,
denoted by a~!, such that

Proposition 330 A subset H of G is a subgroup if and only if it satisfies
the following conditions.

1. The identity e of G is in H.
2. If hi,ho € H, then hihs € H.
3. fheH, thenh™' € H.

Proposition 331 Let H be a subset of a group G. Then H is a subgroup
of G if and only if H # 0, and whenever g,h € H then gh! is in H.
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Theorem 610 (Lagrange) Let G be a finite group and let H be a subgroup

of G. Then |G|/|H| = |G : H] is the number of distinct left cosets of H in

G. In particular, the number of elements in H must divide the number of

elements in G.

Corollary &1 Suppose that G is a finite group and g € G. Then the order
of g must divide the number of elements in G.

Corollary 612 Let |G| = p with p a prime number. Then G is cyclic and
any g € G such that g # e is a generator.
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