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DEFINITION A set S is convex if for each p, q € S, the line segment pq is contained in S.

Intuitively, a set S is convex if every two points in the set can “see” each other
without the line of sight leaving the set. Figure 1 illustrates this idea.
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THEOREM 7

A set § is convex if and only if every convex combination of points of S liesin S.
That is, S is convex if and only if S = conv S.



THEOREM 8
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THEOREM 9

For any set S, the convex hull of S is the intersection of all the convex sets that
contain S.
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EXAMPLE 2

a. The convex hulls of sets S and 7" in R? are shown below.
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b. Let S be the set consisting of the standard basis for R?, S = {e;, e,, e3}. Then conv S
is a triangular surface in R3, with vertices e;, e,, and e3. See Figure 2. [ |
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THEOREM 10

(Caratheodory) If S is a nonempty subset of R”, then every point in conv S can
be expressed as a convex combination of n + 1 or fewer points of S.



