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Definition

Suppose that (G , ·) is a group and the group axioms are satisfied
when · is restricted to H ⊆ G . Then we say that H is a subgroup
of G and write H ≤ G .

Equivalently, we have

Proposition

If (G , ·) is a group and H ⊆ G. Then H ≤ G if the following are
true.

1 H 6= ∅.
2 h1 · h2 ∈ H, ∀h1, h2 ∈ H.

3 h−1 ∈ H, ∀h ∈ H.
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Example

1 For any group G , {e},G ≤ G .

2 {1, r , r2, . . . , rn−1} ≤ D2n.

3 {±1,±i} ≤ Q8

Proposition

Suppose that G is a group and that ∅ 6= H ⊆ G. Then H ≤ G if
and only if h1h

−1
2 ∈ H, ∀h1, h2 ∈ H.
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