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Quick Outline 

1.  Definitions and Notation 
2.  Nonsingular points of FUNTF varieties 
3.  Parameterizations of FUNTF varieties 
4.  Connectivity and irreducibility of FUNTF 

Varieties 



Highly Redundant Definitions 
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Identification with Matrices 
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Our Standard Examples 
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Spaces of FUNTFs as Algebraic Varieties 
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Basic Question: Local Structure 
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From Global to Local 



Transversal Intersections 



Transversal Intersections 



Characterizations of Singular Points 



Correlation Networks 



Example 



Example 
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Orthodecomposable Frames 



Locally Transversal Intersections of Tori and 
Stiefel Manifolds 



When FUNTF Spaces are Manifolds 



Basic Question: Local Coordinates 



FUNTF Equations are Locally Solvable 
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Solving a System of Two Quadratics and a 
Linear Equation 
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Solving a System of Two Quadratics and a 
Linear Equation 



Eigensteps: Cleaner Local Coordinates 
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Eigensteps: Necessary Conditions 



Eigensteps: Also Sufficient 



Example 



Lifting Eigensteps 



Example: Coordinates from Eigensteps 
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Eigenstep Trajectories 



Frame Homotopy Problem 



Idea: Identify “Hubs” by Eigensteps and 
Connect 



Swapping Vectors between ONBs 
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Basic Question: Are FUNTF Varieties 
Irreducible? 



Nonsingular Points are Dense 



Connectivity of the Non-singular FUNTFs 
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Open Problem: Describe the Local Geometry 
Around OD Frames 



Open Problem: Calculate blowups of the 
FUNTF Varieties 



Open Problem: Are there any FUNTF 
Varieties such that All the Members are 

Permutation Equivalent to Frames which 
Map to the Interior of the Eigensteps 

Polytope?  



Open Problem: Compute the fundamental 
groups of the FUNTF Varieties 



Open Problem: Construct the FUNTF 
varieties as configuration spaces 



Idea 


