EKMA - TMHMA MAGHMATIKQN
ANAKOINQZEIZ SEMINAPIQN 11/12/2015 - 18/12/2015

TitAog Zepvapiov Opyavwon QpoAoyLo pdypappa TonoBeoia Emukowvwvia

ZEMINAPIO MITAAIKHZ KAl APMONIKHZ Top€ag Mabnuatiking Tpitn 15.12.2015 , .
t th.uoa.
ANAAYZHE AvéAuanc 11:00 — 14:00 AlBouca A32 | ntsiga@math.uoa.gr

OuAntég:  BaoiAng Neotopidng, Mavemotuio ABnvwy, MuydAng Manadnuntpdkng, Mavemot)uio KpAtng

11:00-12:30, 1°° opANTAC: «MOVOTTAEUPN EMEKTOOLUOTNTA OTTO KAUTTUAEC N AVAAUTIKEC
MNepAnyn: Oa emekteivoupe To amotéAseopa Twv MmoAka, Neotopidn, kat NMovaylwtn o€ oMAEG CUUITOYELG KAUTTUAEG.

12:30-14:00, 2°¢ opAnTAG: «Suvexric AvaAutikn Xwpntikotnte, Mépoc 100»

NepAndn: ZTtoX0¢ AUTNC TNG OeLPAC Slalé€éswy lval 0 XOPAKTNPLOUOC TWV KAELOTWY UTIOCUVOAWV L TOU EMUMESOU TTOU €XOUV
™V akoAouBn wWotnta: MNa kabe avowxto Q c C kat kabes cuvexn cuvaptnon f: Q - C n omnola givat oAopopdn oto Q - L, tote
avtopata n f elvat oAopopdn og oAOkANpo to Q.

MNepiAnyn:

THE COMPUTATION OF MULTIPLE ROOTS OF | Topéac MaBnpatikic |  Tetdptn 16.12.2015
A BERNSTEIN BASIS POLYNOMIAL Avéuong 10:00 — 11:00

AlBouoa 21 | mmitroul@math.uoa.gr

OuAntég:  Joab Winkler, Department of Computer Science, The University of Sheffield, Sheffield, United Kingdom

The Bernstein basis is used extensively in geometric modelling because of its enhanced numerical properties and elegant
geometric properties in the unit interval. The computation of the points of intersection of curves and surfaces is an important
problem in geometric modelling, and it gives rise to a polynomial equation. Although there is an extensive literature on
numerical methods for the solution of polynomial equations, they fail to address satisfactorily an important consideration of
the polynomial equations that arise in geometric modelling. In particular, multiple roots are of particular interest because they
define conditions of tangency, which are important for smooth intersections of curves and surfaces. There are, however,
significant numerical problems associated with the computation of multiple roots of a polynomial because of their instability - a
small perturbation in the coefficients of the polynomial is sufficient to cause the roots of the polynomial to break up into
complex conjugate pairs, which is unsatisfactory. This presentation will show that multiple roots of a polynomial can be

NepiAnn: computed using an algorithm developed by Gauss. Although this algorithm is conceptually simple, its computational
implementation is not trivial because it involves many greatest common divisor computations and polynomial divisions
(deconvolutions), both of which are ill-posed operations. Furthermore, the combinatorial factors that arise in computations
with Bernstein polynomials can cause numerical problems, which must also be considered. It will be shown that structure-
preserving matrix methods, applied to the Sylvester resultant matrix, allow the development of a Bernstein basis polynomial
root finder, such that if an inexact form f(y) of an exact Bernstein basis polynomial f (y) that has multiple roots is specified, then
the complex conjugate pairs of roots of f(y) that originate from the same multiple root of f (y) can be ‘sewn’ together, thereby
preserving in the roots of f(y) an important property of the roots of f (y). The talk will include an elegant geometric explanation
of the method and numerical examples.
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