KO-MIX

Interni seminar pracovniku KMD

Srdecné zveme pracovniky KMD, KAP a dalsi zdjemce z fad studentl a kolegl z TUL i blizkého okoli na cyklus
prednasek pofadany v rdmci interniho odborného seminare pracovnikll KMD, s tématy zamérenymi na rlz-
noroda odbornd témata z aplikované matematiky.

Jednotlivé seminafe se konaji vidy v pondéli od 14.30 hodin v Didaktickém kabinetu KMD (4. patro budovy
H aredlu TUL, VoronéZzska 1329/13, Liberec 1, ¢. dv. 5027), neni-li uvedeno jinak.

PROGRAM SEMINARU
na zimni semestr akademického roku 2012/2013

15.10.2012 GENERALIZED GRAM-SCHMIDT-BASED APPROXIMATE INVERSE PRECONDI-
TIONING FOR THE CONJUGATE GRADIENT METHOD
Ing. Jifi KOPAL — KMD FP TU v Liberci

Anotace: This contribution deals with an approximate inverse preconditioning for the conjugate gradient
method. In particular, it focuses on the generalized Gram-Schmidt process. Its algorithm is performed
incompletely which means that some computed entries (small in some sense) are dropped. Construction
of an incomplete decomposition supported by theoretical background is the main subject of this contribu-
tion. The analysis of the generalized Gram-Schmidt process motivates development of new rules to drop
entries in incomplete generalized Gram-Schmidt algorithm such that the computed factors have similar
properties as obtained from the standard finite precision algorithm.

22.10.2012 SIMPLER GMRES VS GCR: INTERPLAY AND NUMERICAL STABILITY
Pavel JIRANEK — CERFACS, Toulouse Cedex, France
Posluchdrna H35

Anotace: Minimum residual Krylov subspace methods form a popular class of iterative methods for solv-
ing large and sparse nonsymmetric systems of linear algebraic equations. Besides the GMRES method [5],
other mathematically equivalent implementations like Simpler GMRES [6] and namely GCR [1] are used in
computational practice. As shown in [6, 4, 3] their numerical behaviour depends strongly on the condi-
tioning of the basis of the Krylov subspace, which appears to be directly linked to the convergence of the
residual norms. While the condition number of the basis used in Simpler GMRES is growing with decreas-
ing relative residual norms, fast convergence of the residual norms results in the well-conditioned resid-
ual basis of GCR. We propose a stable variant of Simpler GMRES and GCR [2], which is based on the
adaptive choice of the Krylov subspace basis at a given iteration step using the intermediate residual
norm decrease criterion. The new direction vector is chosen as in the original implementation of Simpler
GMRES or it is equal the normalized residual vector as in the GCR method. Such an adaptive strategy
leads to a well-conditioned basis of the Krylov subspace, which provides a numerically stable and more
robust variant of Simpler GMRES or GCR.
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29.10.2012 KRITERIA DELITELNOSTI V POZICNICH B-SYSTEMECH A B-PREZENTACE ZLOMKU
doc. RNDr. Jaroslav VILD — KMD FP TU v Liberci

Anotace: Zndmd kritéria délitelnosti v desitkové pozicni soustavé prehledné jsou klasifikovdna. Pripome-
nuta je potfebnd moduldrni aritmetika, Fdd ¢isla vzhledem k modulu (= déliteli), Eulerova a Carmichaelo-
va funkce a jejich souvislosti. Zminéna je B-prezentace B-tinnych zlomkd.

Na prikladu je demonstrovdna analogie struktury ((pred)perioda) testovaci posloupnosti koeficien-
tu v B-soustavé a B-prezentace zlomki. Analogie je moduldrné zdiivodnéna. Prezentovdn je aplet pro
generovani kritérii délitelnosti a nékteré mozZnosti jeho vylepseni.

12.11.2012 URCOVANI ORIENTACE KOMPATIBILNICH STEN A UHLU DESORIENTACE
prof. RNDr. Jana PRIVRATSKA, CSc., Ph.D. — KMD FP TU v Liberci

Anotace: Kompatibilni stény, tj. stény, kde nedochdzi k pnuti, i thel desorientace jsou pro malé deforma-
ce urcovdny na zdkladé tenzoru deformace. Alternativni zptsob urcovdni téchto parametri pro feroelas-
tické latky vychdzi ze znalosti tvaru a rozméru elementdrni buriky. Tato alternativni metoda je duleZitd
pro experimenty, protoZe ne vidy je zndm tenzor deformace, pripadné rozméry elementdrni buriky pred
fdzovym prechodem.

26.11.2012 PERMUTACE RiDKE NESYMETRICKE REDUCIBILNi MATICE
RNDr. Daniela BITTNEROVA, CSc. — KMD FP TU v Liberci

Anotace: Prispévek se zabyvd hleddnim vhodné (optimdlni ¢i skoro optimdlni) permutace pro usporaddni
nenulovych prvku fidké, obecné nesymetrické reducibilni matice. Soustavy linedrnich rovnic s témito ma-
ticemi Ize pak resit efektivnéji.

10.12.2012 APLIKACE SOFTWARE FREEFEM++ NA ULOHU CHLAZEN{ SYSTEMU S TEPELNYM
ZDROJEM PROUDICiM MEDIEM
RNDr. Petr SALAC, CSc. — KMD FP TU v Liberci

Anotace: Pro reseni celé rady uloh v matematice, fyzice a technickych aplikacich se uZivd modeli o jedné
nebo vice parcidlnich diferencidlnich rovnicich. FreeFem++ je volné sifitelny software zaloZeny na metodé
konecnych prvki. Neni to pouze package, do kterého uZivatel vklada materidlové konstanty, ale integro-
vany produkt s vlastnim programovacim jazykem vysoké urovné pratelsky matematické komunité umoz-
Aujici aktivni Fizeni vypoctu.

17.12.2012 LAYER-ADAPTED MESHES FOR CONVECTION-DIFFUSION EQUATIONS
IN HIGHER DIMENSIONS
Magr. Ing. Jan LAMAC, Ph.D. — MFF UK Praha / KMD FP TU v Liberci

Anotace: We present a new type of a layer-adapted mesh suitable for solving problems with dominating
convection term. The mesh is constructed in such a way that the edges of the triangulation are oriented
in the direction of convection. Adding suitable stabilization terms then provides a solution without spuri-
ous oscillations.

Za organizatory seminare srdecné zve
RNDr. Vaclav Finék, Ph.D.
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