
research project title 

Internship 
supervisor 

__________________________________________________________________________ 
name

__________________________________________________________________________ 
title

__________________________________________________________________________ 
email

__________________________________________________________________________ 
group

__________________________________________________________________________ 
laboratory’s website 

Location 

□ Toulouse University □ INSA □ INP □_______________
postal address: _________________________________________________________________ 

__________________________________________________________________________ 

__________________________________________________________________________ 

This research master's degree research project could be followed by a PhD: □ YES □ NO 

Abstract/work package/short bibliography/illustration: 

Keywords, 
areas of expertise 

(max 30 words) 
Required skills for 

the internship 
(max 30 keywords) 

home
Stamp


	postal address 1: 118, route de Narbonne
	postal address 2: 31062 Toulouse, France
	This research masters degree research project could be followed by a PhD: YES
	laboratory's website: http://www.lpt.ups-tlse.fr/?lang=en
	group: Quantware
	email: nechita@irsamc.ups-tlse.fr
	name: Ion NECHITA
	title: Applications of Sinkhorn’s alternative scaling method to quantum information
	postal adress: Université Paul Sabatier, IRSAMC, LPT
	Abstract: Sinkhorn's classical result on scaling of positive matrices to bi-stochastic matrices [5,6] has found many applications, both theoretical and practical, and has become a cornerstone method in modern computer science. Recently, Sinkhorn's method has been generalized to the non-commutative framework by Gurvits [4], the so-called operator scaling. The analysis of Gurvits’ algorithm has only been completed
recently [3], and has spawn many new research directions in non-commutative algebra, functional analysis, quantum information theory, and many other areas. A different non-commutative version of matrix scaling, called block-matrix scaling, was proposed in [2] in relation to some properties of quantum channels. Later, block matrix scaling has found new applications in quantum group theory [1]. However, rigorously proving that the block-matrix scaling algorithm terminates and the analysis of its computational complexity remain open at this time.

The candidate will work towards a complete analysis of the block-matrix scaling algorithm, as well as research new applications of the method. A detailed comparison with operator scaling will be performed, emphasizing the similarities and differences between the two non-commutative generalizations of Sinkhorn's matrix scaling. 
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