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Agenda

Recall-

Lovasz's CdV construction as volume Hessian-
Volume Hessian is CdV

One positive eigenvalue○

Corank of the matrix○

The remaining conditions○

-
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RecallI.
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(Re-)Recall
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Volume Hessian
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Main Theorem: Volume Hessian is CdV
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Last Time
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Last Time
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Last Time
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Log-concave results like the second Minkowski 
inequality is connected to the signature of Hessian.

We will use it to prove that the volume Hessian has 
one positive eigenvalue (the hardest of the CdV 
conditions to check).
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Lovasz's Construction RevisitedII.
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This construction is just the volume Hessian in disguise!
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The first derivative
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The second derivative
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The diagonal entries
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IIIa. One positive eigenvalue
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Main Theorem: Volume Hessian is CdV
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Condition 2: M has one (simple) positive eigenvalue

This is where we use second Minkowski's inequality.
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Normal cone

That's why we introduce the definition of normal cone.
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Normal fan & example
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Polytopes P(x) and their normal fans

   formal-hessian Page 27    



Why is subdivision good?
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Bilinear form
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The bilinear form and mixed volume

   formal-hessian Page 31    



   formal-hessian Page 32    



The "2-dimension subspace" routine
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One positive eigenvalue
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IIIb. Corank is d
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Second Minkowski and Kernel of  
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Bol's condition
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r-tangential Body
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When are P(x) and P(y) (d-2)-tangential?
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Rank of Ker( )
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Proof (cont'd)
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IIIc. Checking the easy conditions
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Condition 1: entries of M
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Condition 3: strong Arnold property
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Recap

Today we finished off the proof that the volume 
Hessian is CdV (with corank d).
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Discussion
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