
Yuriy Mileyko Curriculum Vitae

Departments of Mathematics
Duke University, Box 90320
Durham, NC 27708-0320
Tel: (919) 660-2852
e-mail: yury@math.duke.edu

Research Interests

Topological Data Analysis, Mathematical Biology, Computational Topology, Computational Geom-
etry

Education

Ph.D., Mathematical Sciences, New Jersey Institute of Technology and Rutgers the State Uni-
versity of New Jersey, May 2005. Advisor: Denis Blackmore. Thesis: Theory and algorithms

for swept manifold intersections.

Specialist (equivalent to M.S.), Applied Mathematics, National Taras Shevchenko University
of Kyiv, June 2001.

B.S., Applied Mathematics, National Taras Shevchenko University of Kyiv, July 2000.

Professional Experience

Visiting Assistant Professor, Department of Mathematics, Duke University, Sep. 1, 2009 –

Postdoctoral Fellow, School of Biology, Georgia Institute of Technology, March 2008 – August
31, 2009
Advisor: Joshua Weitz

Postdoctoral Fellow, Department of Computer Science, Duke University, May 16, 2005 – Febru-
ary 29, 2008
Advisors: Herbert Edelsbrunner and John Harer

Research Assistant, NSF/DARPA CARGO Grant CCR-0310619, Accuracy and Stability of
Computational Representations of Swept Volume Operations, July 2003 – May 2005
Advisor: Denis Blackmore

Teaching Experience

Lead Instructor

Differential Equations (GA Tech, MATH 2403, Fall 2008), Undergraduate

Geometry, Random Matrices, and Statistical Inference (SAMSI, Spring 2007), Graduate

Differential Equations (NJIT, MATH 222, Spring 2004), Undergraduate

Special course: Linear Algebra, Real and Complex Analysis, and Numerical Methods for
Qualifying Exams (NJIT, Fall 2003), Graduate

Calculus III (NJIT, MATH 213B, Summer 2003), Undergraduate

Guest Lecturer
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Theoretical Ecology (GA Tech, Fall 2007, 1 lecture), Advanced Undergraduate and Grad-
uate

Topology (Duke, MATH 205, Fall 2006, 4 lectures), Undergraduate

Advanced Calculus I (NJIT, MATH 545, Fall 2003, 6 lectures), Advanced Undergraduate
and Graduate

Teaching Assistant

Calculus II (NJIT, MATH 112, Spring 2003), Undergraduate

Calculus I (NJIT, MATH 111, Fall 2002), Undergraduate

Publications

* indicates alphabetical author list.

Y. Mileyko and J. S. Weitz. Bifurcation Analysis of Gene Regulatory Network Motifs

Subject to Copy Number Variation, in review

A. Iyer-Pascuzzi, J.S. Weitz, Olga Symonova, Y. Mileyko, Yueling Hao, Heather

Belcher, John Harer, and Philip Benfey. Imaging and Analysis Platform for Automatic

Phenotyping and Classification of Plant Root Systems, in review

* D. Cohen-Steiner, H. Edelsbrunner, J. Harer, and Y. Mileyko. Lipschitz functions

have Lp-stable persistence, Foundations of Computational Mathematics Journal, in press

Y. Mileyko, R. I. Joh, and J. S. Weitz. Small-scale copy number variation and large-

scale changes in gene expression, Proceedings of the National Academy of Sciences USA, Vol
105, pp. 16659-16664, 2008

J. Weitz, Y. Mileyko, R. I. Joh, and E. Voit. Collective Decision Making in Bacterial

Viruses, Biophysical Journal, Vol. 95, pp. 2673–2680, 2008

* M.-L. Dequeant, S. Ahnert, H. Edelsbrunner, T. M. A. Fink, E. F. Glynn, G.

Hattem, A. Kudlicki, Y. Mileyko, J. Morton, A. R. Mushegian, L. Pachter, M.

Rowicka, A. Shiu, B. Sturmfels, Olivier Pourquie. Comparison of Pattern Detection

Methods in Microarray Time Series of the Segmentation Clock, PLoS ONE 3(8): e2856, 2008.
doi:10.1371/journal.pone.0002856

* D. Attali and H. Edelsbrunner and Y.Mileyko. Weak Witnesses for Delaunay Trian-

gulations of Submanifolds, SPM ’07: Proceedings of the 2007 ACM symposium on Solid and
physical modeling, pp. 143–150, 2007

D. Attali, H. Edelsbrunner, J. Harer, and Y. Mileyko. Alpha-Beta Witness Com-

plexes, In “Proc. 11th Workshop Alg. Data Struct.”, Springer-Verlag, Lecture Notes in
Computer Science, Vol. 4619, pp. 386–397, 2007

* D. Blackmore and Y. Mileyko. Computational Differential Topology, Applied General
Topology, Volume 8, No. 1, pp. 35-92, 2007

* D. Blackmore, M.C. Leu, Y. Mileyko, W.C. Regli, and W. Sun. Computational

topology and swept volumes, DIMACS Series in Discrete Mathematics and Theoretical Com-
puter Science, Volume 67, pp. 53-78, 2005
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B.V. Rublev and Y. Mileyko. Construction of the smallest enclosing ellipse and the

smallest enclosing ellipsoid for a finite set of points in m-dimensional Euclidean space, In
“Proc. 5th Ukrainian Intl. Conf. ’UkrOBRAZ’ ”, Kyiv, 2000, pp.79-82

B.V. Rublev, Y.I. Petunin and Y. Mileyko. Geometric properties of the smallest en-

closing ellipse and some related questions, Kyiv University Publisher, Kyiv, 2000, 74p.

B.V. Rublev, O.I. Molodtsov and Y. Mileyko. Fast method for constructing Fisher

linear discriminant functions, Kyiv University Bulletin, Vol. 4, pp. 217-222, 1999

B.V. Rublev and Y. Mileyko. Construction of the smallest enclosing ellipsoid for elemen-

tary polyhedra, Kyiv University Bulletin, Vol. 3, pp. 236-242, 1999

B.V. Rublev and Y. Mileyko. Modification of the recursive procedure for solving linear

programming problem, Kyiv University Bulletin, Vol. 2, pp. 273-277, 1999

Y.I. Petunin, B.V. Rublev and Y. Mileyko. An optimal algorithm for constructing the

smallest enclosing ellipse in a finite number of steps, Kyiv University Bulletin, Vol. 3, pp.
87-95, 1998

Manuscripts and work in preparation

Y. Mileyko, J. S. Weitz, O. Symonova, and C. Price. Double-adaptive thresholding of

grayscale images, in prep.

* H. Edelsbrunner and Y. Mileyko. Lp-stability of Lipschitz functions on a sphere, in prep.

* H. Edelsbrunner, J. Harer, and Y. Mileyko. An experimental study of alpha-beta

witness complexes, Manuscript, Duke Univ., Durham, North Carolina, 2006

Y. Mileyko. Theory and algorithms for swept manifold intersections, Ph.D. Thesis, Newark,
NJ, May 2005

Invited Talks

Estimating homology of high-dimensional point clouds, Vision, Information and Statistical
Signal Theories and Applications group seminar, September 18, 2009, North Carolina State
University, Raleigh, NC

Computational Aspects of Persistent Homology, NSF/CBMS Regional Conference on Algebraic
Topology in Applied Mathematics, August 3-7, 2009, Cleveland State University, Cleveland,
OH

Defining Hierarchical Order within Reticular Networks, Workshop on Data Analysis using
Computational Topology and Geometric Statistics, March 8-13, 2009, BIRS, Banff, Alberta,
Canada

Nonlinear Effect of Copy Number Variation on Gene Expression,

Mathematical Biology & Ecology Seminar, February 25, 2009, School of Mathematics,
Georgia Institute of Technology, Atlanta, GA

Nonlinear Science Seminar, March 3, 2009, School of Physics, Georgia Institute of Tech-
nology, Atlanta, GA
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Persistent Homology of Leaf Networks, SIAM Conference on Discrete Mathematics, June 16-
19, 2008, Burlington, VT

Lp-Stability of Persistence of Lipschitz Functions,

Workshop on Geometric and Topological Approaches to Data Analysis, October 8-12,
2007, Chicago, IL

Geometry and Topology Seminar, October 22, 2007, School of Mathematics, Georgia
Institute of Technology, Atlanta, GA

Lp-Stability of Total Persistence, Workshop on Discrete Geometry and Topology in Low Di-
mensions, April 1-6, 2007, BIRS, Banff, Alberta, Canada

Persistence Based Measures of Gene Periodicity, Workshop on Application of Topology in
Science and Engineering, Sep. 18-22, 2006, Berkeley, CA

Witness Complexes at Work, DARPA meeting on Topological Data Analysis, May 8-10, 2006,
Santa Barbara, CA

Contributed Talks

Nonlinear Effect of Copy Number Variation on Gene Expression, International Conference on
Mathematical Biology, July 27-30, 2009, University of British Columbia, Vancouver, Canada

Alpha-Beta Witness Complexes, Workshop on Algorithms and Data Structures (WADS), Au-
gust 15-17, 2007, Halifax, Nova Scotia, Canada

Construction of Witness Complexes, IMA New Directions Short Course in Computational
Topology, July 6-16, 2004, Institute for Mathematics and its Applications, Minneapolis, MN

Differential Equation Approach to Manifold Intersections, SIAM Conference on Geometric
Design and Computing, Nov. 10-13, 2003, Seattle, Washington

Differential Equation Approach to Manifold Intersections, Departmental Summer Project Pre-
sentation, June 2003, NJIT, NJ

Problems associated with the Probability Hypothesis Density Function approach for multi-target

tracking, 7th PIMS-IMA Industrial Problem Solving Workshop, May 25-29, 2003, University
of Calgary, Calgary, Alberta, Canada

Solar Car Racing Strategy, 6th PIMS-IMA Graduate Mathematics Modelling Camp, May
17-22, 2003, BIRS, Banff, Alberta, Canada

Construction of the smallest enclosing ellipse and the smallest enclosing ellipsoid for a fi-

nite set of points in m-dimensional euclidean space, 5th Ukrainian International Conference
’UkrOBRAZ’, October 2000, Kyiv, Ukraine

An algorithm for constructing the smallest enclosing ellipsoid for a finite set of points in R
n,

8th International Conference in honor of M. Kravchuk, May 2000, Kyiv, Ukraine
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Poster Presentations

Assessing Periodicity in Gene Expression Data, 2008 Workshop for Young Researchers in
Mathematical Biology, Sep. 2-5, 2008, Mathematical Biosciences Institute, Columbus, Ohio

A Probabilistic Perspective on Persistence Homologies, NIPS Workshop, Topology Learning:
New Challenges At the Crossing of Machine Learning, December 7, 2007, Whistler, British
Columbia, Canada

Homological Characterization of Tangential Intersections, NSF/DARPA Computational and
Algorithmic Representations of Geometric Objects (CARGO) Program Review, May 11-12,
2005, Santa Fe, NM

Swept Manifolds Intersections, Frontiers in Applied and Computational Mathematics, May
21-22, 2004, New Jersey Institute of Technology, Newark, NJ

Swept Surfaces Intersections, The 15th Annual Saint Joseph’s University Sigma Xi Student
Research Symposium, April 23, 2004, Philadelphia, Pennsylvania

Homology Criteria for Transverse Intersections, NSF/DARPA Computational and Algorith-
mic Representations of Geometric Objects (CARGO) Program Review, May 18-20, 2004,
Madison, WI

Professional Service

Scientific Committee, Second Semester Emphasis on Geometry and Random Matrices, SAMSI
2006-07 Program on High Dimensional Inference and Random Matrices

Video and multimedia presentation program committee, 22nd Annual ACM Symposium on
Computational Geometry.

Reviewer for ACM Symposium on Computational Geometry (SoCG).

Reviewer for ACM-SIAM Symposium on Discrete Algorithms (SoDA).

Reviewer for Discrete and Computational Geometry journal.

Awards and Honors

College of Science & Liberal Arts Award: Exceptional Graduate Student (April 28, 2004)

NJIT, Department of Mathematical Sciences Graduate Assistantship (Fall 2001–May 2005)

Third prize, Ukrainian Mathematical Students Olympiad (1997)

Non-academic Experience

Advanced Programmer/Engineer (C++, Visual C++, Win API, Networking), KP VTI, Oct.
2000 - Aug. 2001

Programmer (Visual C++), Debet Plus, Oct. 1998 - Sep.2000
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Computer Skills

C++, C, Networking, Web Programming, MATLAB, LaTeX and other basic software

Professional Memberships

American Mathematical Society

Association for Computing Machinery

Society for Industrial and Applied Mathematics

Society for Mathematical Biology

Press

Study Reveals How Multiple Viruses Can Determine Bacterial Cell Fate, Georgia Tech Press
Release, Sep. 15, 2008

Virology: Collective calm, Research Highlights, Nature 454, 256, Jul. 17, 2008
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