
Lecture 03
Convex Sets
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“Unit simplex” (probability simplex) is a convex set
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A non-convex cone
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Convex Cone
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Conic Combination



14

Example Convex Cone: Ice-Cream Cone
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Example Convex Cone: PSD Cone
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Proof:
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Appendix
Some notes from linear algebra
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Affine Combination
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By restricting the coefficients used in linear combinations, one can define the

related concepts of affine combination, conical combination, and

convex combination:
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⇒ 2𝑥𝑇𝐴𝑥 = 𝑥𝑇𝐴𝑥+𝑥𝑇𝐴𝑇𝑥 = 𝑥𝑇 𝐴 + 𝐴𝑇 𝑥

⇒ 𝑥𝑇𝐴𝑥 = 𝑥𝑇
1

2
𝐴 + 𝐴𝑇 𝑥

is always symmetric no

matter what matrix A

would be!
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Positive Semidefinite and Positive Definite Matrices
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Negative Semidefinite, Negative Definite, and Indefinite Matrices
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