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Optimization problems are everywhere in data science.

Algorithms

Unconstrained nonconvex optimization Constrained nonconvex optimization

Iterative - { 𝑥! }!"#, 𝑥!$# = 𝑇 𝑥!, … , 𝑥# .
Convergence – correctness
Speed - efficiency

Optimization problem



My research interest: Algorithm design and analysis to solve nonconvex and stochastic optimization 
problems with applications in data science.

n For various subclasses of nonconvex optimization problems, proposed practical second-order algorithms 
with good theoretical guarantees.

n For a class of expected valued convex optimization problems, proposed an efficient stochastic algorithm 
with ideal sample complexities. 

ü Yue Xie and Stephen J. Wright, Complexity of a Projected Newton-CG Method for Optimization with Bounds, arXiv preprint, arXiv: 2103.15989, Mathematical Programming under 2nd round 
review.

ü Yue Xie and Stephen J. Wright, Complexity of proximal augmented Lagrangian for nonconvex optimization with nonlinear equality constraints Journal of Scientific Computing, 2021.
ü Yue Xie and Uday V. Shanbhag, SI-ADMM: A stochastic inexact ADMM framework for stochastic convex programs, IEEE Transactions on Automatic Control, vol. 65, no. 6, pp. 2355-2370.



Optimal Transport

Monge 1781

Optimal transport is broadly applied in data science and decision science.

Gerber, Samuel, and Mauro Maggioni. "Multiscale strategies for computing optimal transport." arXiv 
preprint arXiv:1708.02469 (2017).

Linear Programming problem of optimal transport
min
!
⟨𝐶, ⟩𝑋 subject to 𝑋 1 𝟏 = 𝑟", 𝑋# 1 𝟏 = 𝑟$, 𝑋 ≥ 0.

• Simplex method; Interior point method
• Design algorithms to solve large scale problems with good practical performance and theoretical 

guarantees. 



I am hiring Research Assistants and Excellent PhD students. Students with strong mathematical background 
(linear algebra, mathematical analysis and probability) are especially welcome!

My Webpage: https://yue-xie.github.io/

My Email address: yxie21@hku.hk
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