Order of a group, denoted |G|

The number of elements (finite or infinite) in G.

Order of an element, denoted |g|

The smallest positive integer n for which gn = e.

Subgroup H of G, denoted H ≤ G
A subset H of a group G that itself forms a group.

Proper subgroup H of G, denoted H < G
A subgroup H of G that is not equal to G.

Trivial subgroup

{e}

One-step Subgroup Test

Let G be a group and H be a nonempty subset.  Then H is a subgroup of G if ab-1 (or a-b in additive notation) is in H whenever a and b are in H.

Two-step Subgroup Test

Let G be a group and H be a nonempty subset.  Then H is a subgroup of G if ab is in H whenever a and b are in H and a-1 is in H whenever a is in H.
Finite Subgroup Test

Let H be a finite nonempty subset of a group G.  Then H ≤ G if H is closed under the operation of G.
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is a subgroup

For any element a of a group G, 
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Center of a group, denoted Z(G)
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Center is a subgroup

Z(G) ≤ G
Centralizer of a in G, denoted C(a)
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C(a) is a subgroup

For each a in a group G, 
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