(UROP)

ol

Approximation Algorithms for

Metric Fitting Problems

EUIWOONG LEE

THE UNIVERSITY OF MICHIGAN

EUIWOONG@UMICH.EDU

HTTPS://WEB.EECS.UMICH.EDU/~EUIWOONG/



mailto:euiwoong@umich.edu
https://web.eecs.umich.edu/%7Eeuiwoong/

SNU CSE UROP

Approximation Algorithms for
Metric Fitting Problems

Euiwoong Lee (University of Michigan)

Consider the following basic optimization problem called FITTING 2-
DIMENSIONAL METRICS: Given a set of points X and the distance data
de ]R();), the goal is to compute a map f : X — R? to minimize the
number of pairs (i,7) € ()2() with d(i,7) # | f(i) — f(7)]l2. Intuitively, we
would like to minimally change the given arbitrary distance data d to
one representable in the Euclidean plane.

It belongs to more general classes of dimensional reduction and metric
fitting/embedding problems. Though these fields have been actively stud-
ied with many proposed algorithms and analysis, the rigorous guarantee
of objective functions have recently started to be studied. This recent
study also revealed interesting connections to other fundamental classes
of optimization problems, including Constraint Satisfaction Problems

(CSPs).

This problem is believed to be NP-hard to find an exactly optimal solu-
tion, but it is possible that the problem admits a polynomial-time ap-
proximations scheme; for any fixed € > 0, a polynomial-time algorithm
that returns a (1 + €)-approximation algorithm.

The main goal of this project is: design a PTAS for FITTING 2-DIMENSIONAL
METRICS. It is also possible to explore more related problems.

Prerequisite: Basic knowledge in design and analysis of algorithms, math-
ematical maturity, and interest in approximation algorithms.
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