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Outline

• Smoothness

• Strong Convexity
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Lipschitz Continuity
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• Relationship between Lipschitzness and bounded subgradient

Lipschitzness and Subgradient
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Smoothness

Smoothness is also called gradient Lipschitz. 
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Smoothness

Ref: Lectures on Convex Optimization, Yurii Nesterov. Page 23-24.
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Smoothness

Proof.
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Smoothness
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Smoothness

Proof:
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Smoothness
The next lemma is an equivalent condition of smoothness.

Proof: (calculus)

(Cauchy-Schwarz)

(smoothness)
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Smoothness
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Smoothness
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Strong Convexity

Examples:
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Strong Convexity

most common
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Strong Convexity

(rearrange)

Proof: (i)→(ii)
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Strong Convexity

Proof:
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Strong Convexity
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Relationship
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