Basic Properties of Groups
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Proposition 3.17. The identity element in a group G is unique; that is, there exists only
one element € € G such that eg=ge =g for all g€ G.
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Proposition 3.18. If g is any element in a group G, then the inverse of g. denoted by g‘lj
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Proposition 3.19. Let G be a group. If a,b € G. then (ab)™ = b~'a™".
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Proposition 3.21. Let G be a group and a and b be any two elements in G. Then the
equations az = b and ra = b have unique solutions in G,
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Proposition 3.22. If G is a group and a,b,c € G, then ba = ca implies b= ¢ and ab = ac
implies b= c.
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Theorem 3.23. In a group, the usual laws of exponents hold; that is, for all g.h € G,

1. ¢"¢" = g™ for allm.n € ZL; k N # n lh
2. (g™)"=g™" forallm,n € L; 7 (6 ) 7

3. (gh)" = (h='g=Y)™" for all n € Z. Furthermore, if G is abelian, then (gh)" = g"h". “F' Q Y no-}-
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Proposition 3.30. A subsel H of G is o subgroup if and only if it satisfies the following
conditions,

1. The identily e of G is in H.

2 Ifhy,hy € H, then hyhy € H.

S IfheH, thenh™ € H.
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