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Convex Envelopes
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Caratheodory’s Theorem
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Convex Analysis
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Probability
Caratheodory’s 
Theorem
Convex Combinations as
Discrete Probability 
Distributions
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Measure 
Discrete Distributions 
approximate any
Regular Borel Measures
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Convex Envelopes
Alternative Estimation with Measures
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Global Optimization
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Equivalent Problem 
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Theorem 1
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Decomposition in Moments
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New Convex Program Equivalent

Linear objective 
function
Convex Feasible Set
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New Convex Program Equivalent
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Theorem 2
Every solution of the 
equivalent program 
(1) is linked with a 
global minima of the 
non convex global 
optimization 
program (2) ( ) ( )tf
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Theorem 3
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Theorem 4
Every solution      of the convex program (1) 
is characterized by the following equality 
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Convex Combination
Notice the convex combination form in the 
previous equation
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Moments Form
Notice the moments form of the previous 
equation
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Theorem 5
Every solution m* of the Program (1) can be 
solved as a Problem of Moments by a discrete 
measure supported in G.
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Classical Moment Problems
Hamburger
Stieltjes
Hausdorff
Trigonometric
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General Solution
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Particular Solutions
Hamburger

Trigonometric
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Classical Characterizations of Positive 
Polynomials

Algebraic

Trigonometric
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Quadratic forms
Algebraic

Trigonometric
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Semidefinite Relaxations
Algebraic
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Semidefinite Relaxations
Trigonometric
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Recovering Global Minima
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