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             Through the Lens of the Laplacian Paradigm: 
        Big Data and Scalable Algorithms -- 
        a Pragmatic Match Made On Earth

 

In the age of Big Data, efficient algorithms are in higher demand now more than ever before. While Big Data takes us into 
the asymptotic world envisioned by our pioneers, the explosive growth of problem size has also significantly challenged 
the classical notion of efficient algorithms: Algorithms that used to be considered efficient, according to polynomial-time 
characterization, may no longer be adequate for solving today's problems. It is not just desirable, but essential, that efficient 
algorithms should be scalable. In other words, their complexity should be nearly linear or sub-linear with respect to the
 problem size. Thus, scalability, not just polynomial-time computability, should be elevated as the central complexity notion
    for characterizing efficient computation.

           In this talk, I will discuss the emerging Laplacian Paradigm, which has led to breakthroughs in scalable algorithms for 
              several fundamental problems in network analysis, machine learning, and scientific computing. I will focus on four
                 recent applications: (1) PageRank Approximation (and identification of network nodes with significant PageRanks). 
                       (2) Social-Influence Shapley value. (3) Random-Walk Sparsification. (4) Scalable Newton's Method for Gaussian 
                           Sampling.

                            
                                   BIO:

                                         Dr. Shang-Hua Teng has twice won the prestigious Gödel Prize in theoretical computer science, first in 2008, 
                                              for developing the theory of smoothed analysis , and then in 2015, for designing the groundbreaking
                                                    nearly-linear time Laplacian solver for network systems. Both are joint work with Dan Spielman of Yale 
                                                           --- his long-time collaborator.   He and his collaborators also pioneered the development of well-
                                                                 shaped Delaunay meshing algorithms for arbitrary three-dimensional geometric domains, 
                                                                        which settled a long-term open problem in numerical simulation, also a fundamental 
                                                                               problem in computer graphics.  Teng's recent research interests include algorithmic
                                                                                    theory for Big Data and network science, spectral graph theory, social-choice-
                                                                                            theoretical approaches to community identification, and game-theoretical frame
                                                                                                  works for understanding the interplay between influence processes and social
                                                                                                         networks.  With a three-year old daughter, he also becomes intensely 
                                                                                                                 interested in the learning theory for early childhood bilgual acquisition.
                  

  

 


