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Quantum Linear Algebra

Abstract: In linear algebra we know that the Pfaffian of an
antisymmetric matrix is a square root of the determinant of matrix. In
this talk | will explain how one does the quantum linear algebra, a
recent popular area that can be traced back to Gauss and is well
connected with many areas of mathematics such as algebraic
combinatorics, representation theory, mathematical physics, to name a

few.

Specifically, we consider matrices with entries from a noncommutative coordinate ring of the
quantum semigroup. | will explain what the right relations for the matrix entries to define the
quantum determinant and quantum Pfaffian are. | will explain why the square root of the
quantum determinant is no longer the quantum Pfaffian. Instead the square of the quantum
Pfaffian is a new kind of determinant called the Sklyanin determinant, an extremely useful notion
from quantum integrable systems and quantum groups. | will show that many classically well-
known identities (such as Jacobi, Cayley—Hamilton, Muir, Sylvester, etc.) are available for the
Sklyanin determinant and the quantum Pfaffian.
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