Isomorphisms: Basics
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they are called isomorphic.

Example: R and R*, e* and log(x).
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Example: S3 and the triangle group
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Example: U(7) and Zg are isomorphic
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Zy and Zs X Z- are not isomorphic.
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Q and Z are not isomorphic
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Some theorems

Proposition: If f : G — H is an isomorphism, then f(eq) = ey.
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Theorem: Let f: G — H be an isomorphism between G and H.
Then:

« G and H have the same number of elements. ( SRwe Qméme.\m Lay
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« if one of G or H is abelian, so is the other.
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« if one of G or H is cyclic, so is the other.
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. if K is a subgroup of G, then f(K) is a subgroup of H.
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Proposition: Isomorphism is an equivalence relation on
groups.

o It is reflexive (G is isomorphic to itself)
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e It is transitive (if G is isomorphic to H, and H is isomorphic
to K, then G is isomorphic to K)
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