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The classical Brunn Minkowski (BM) inequality for measurable, non-empty sets
A, B C R? provides a foundational bound on the Lebesgue measure p:

A+ BV > p(A)V? 4 p(B)M?

where A + B is the Minkowski sum. This inequality is well-studied and known
to be tight, with equality achieved by Euclidean balls.

This talk investigates the BM inequality within the context of The First
Heisenberg Group, H!. The space H' is defined on R? but is equipped with a
non-commutative group operation & given by:

(@ y,t) @ (2’ y,t) = (m +aly+y t+t + %(wy’ - yw’)) -
The BM inequality has been proven to hold in H! (with respect to the Haar
measure, which coincides with the Lebesgue measure on R?). In our work, we
proved a surprising fact about BM in H': while the inequality remains tight-
no set minimizes the inequality. This presents a unique and counter-intuitive
geometric structure that departs significantly from the Euclidean setting. We
will detail the relevant proofs.



