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[12] Definition. Let G| and G» be groups, and let €: G — G be a function. Then 8is said to
be a group isomorphism if I

(i) @ is a bijection (i.e. a one-to-one and onto function) and
) (ii) 8(ab) = 8 (a) 8(b) foralla, b e Gi.

—

In this case, G1 is said to be isomorphic to G», and this is denoted by G| = G».
Note: @is called a group homomorphism if (ii) holds.

¢-9. (Z@)*) = (fo'J
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[14] Example. (Exponential functions for groups) Let G be any group, and let a € G. Define
0:7Z — Gby 6 (n) = a", for all n € Z. This is a group homomorphism from Z to G. If G is
abeilan, with its operation denoted additively, then we define 8: Z — G by

ac &G
[15] Proposition. If 8: G1 — Gz is a group homomorphism, then

f(n) = n-a.
(a) (el) =& n . N
(b)%?@(a'l) forall a € Gi 9( ) a

— — R _—\4
(c¢) for any integer n and any a € G1, we have €(a") = (8 (a))"
n— M
[16] Proposition. Let 8: G; — G» be a group isomorphism. Then, 6 < . 5 A
(a) V a € Gy, ord(a) = ord(€ (a)) = &
(b) If G1 is abelian, then so is G. = a” .o

() If Gy is cyclic, then so is G».
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