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The generalized moment problem 
in the spirit of Krein



Dual cones  



Ex 1: Power moment problem



Ex 2: Trigonometric 
moment problem

Toeplitz matrix



Ex 3: Nevanlinna-Pick              
interpolation  

Pick matrix



The moment map
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A motivating example
w(z)
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white noise
stationary process
with spectral density



The moment problem for 
rational measures

DEF.



Ex: Modeling speech
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excitation 
signal

speech

on each (30 ms) subinterval
w(z) constant, y stationary



Cellular telephone:
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A Dirichlet principle





• This is a strictly convex functional







Basic paradigm
• Find complete parameterization

Complete class of 
solutions satisfying 
complexity constraint

Sets of tuning 
parameters

• For any choice of tuning parameters, determine the 
corresponding solution by convex optimization

• Choose a solution that best satisfies additional design
specifications (without increasing the complexity)

smooth
bijection



Conclusions
• The classical moment problem has a solution for 

each positive sequence.
• Natural constraints in applications, e.g., in systems 

and control, motivate the moment problems for 
rational measures.

• The moment problem for rational measures
- has a solution for each strictly positive sequence
- is completely parameterized by spectral zeros
- can be solved by convex optimization


