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Combinatorics on Words and Applications

By L'uborriíra Dvořáková.

Tlre rurderlying habilitation tlresis consists of six papers. Apart frotlr paper
[0], wtrictr is stil1 under review, all papers have been published in top qo.iity
jorrrnals.

Roug}riy speakilg, t}rese papers cari be groupetl irr tliree ctlrttexts, TIre papers [1.
2] cover topics flcrm combinatorics on worcls and cr:rrrplexiL.y ol larrguages. Tiie
PaPer§ |3, 4' rleal with tlrc proof of a conjcctrrrc of Brlek anrl Reut,ettauer while
in the papers [5, 6] the theory of Sturmiarr words is appliecl for the generation
of psudo raudorn nuttrbcrs.

Ad |1, 2]. Let u: lI6LLl,u,2.,. be an iufirrite word or,,er a, firrite Alphabet .4. A finite
word ur is called a factor of u if u : pus, sucir that p is a firrite altd, s is
arr infinite u,ord. The language l(u) is the set oť a.ll of its factors. The
sct oť factors of length n is denoted bv .4"(u). Thc factor complexitv c of
u is tlre rrrap NI ,+ Nl tlefined by

C(n):: #L,,(l).

MOrSe arid HedlUrrd proved tlrat tlre factor conrplexity of aperioclic birrary
lvords is C(n) > n * 1. Sturrniatr worrls are rlefinecl to }:e aperioclic infinite
binary words witlr rnitrimal factor complexity.
Irr [1], the situation is analysed ťol alphabets with rriore than two letters. Tt
turtrs out that this situa,titrrr is rnuclr tlore corrrp}icated than in the birrary
case and rriost of tlre lesults krtowlr fol birrary sequences becortte wrollg.
This is mainly rlorre by cotrstructing the corresponding counterexamples.



In [2] tire palindrotnic cotnplexity

P(l'1 : ff{ul € f,,,(u) :,rrr is a palindronre }

is studiet]. Irr partictrlar,, a llew clralacterisatiorr of rrrriibrtrtly rec:ullerrt
iníinite words ,,vith finite clefect is providecl, The ciefect of an finite word
ur is definerl to be the clifference betwectr thc rrppcr bcrrlncl |rrr| + l a,rrd the
nunrber of pali:rclromes contain€d in rr-l. The rlefect of an inf,nite word u,

ís clefined tcl be the sllpremum rver the rlefect tlf all of its prefixes,

Atl [3. a]. Lct, u be alr ir:firritc worrl srtch tint its iarrgtrage is closed rrnder reversal.
In tiris case. Brlek and Reutenauer conjectured, that the defect of tlre
}anguage can be expressed by tlre {ornrrla

Ť
2D(u) : f ni"), whclc Tu: LC(rt) + 2 P(") - P(n i I).

Brlek arrcl *";;;,.,r". could prove their conjecture only for pcriodic worcls.
In [3], the candi<iatc togct}rcr with hcr coauthors, proved the c<lnjectrrre for
uniťornrly rccurrcttt infinitc words, IJsing cornplctcly different argttrnertts,
tlrcy cstablislrcd o ťull prooí irr [4],

Ad [5, 6]. It is a well known problem to design comptrtational efficient pseudo ran-
clom nttmhcrs gcílcl,ators (PRNGs). Most popular ale so called linear con-
grrtetttial gelrerator§ (LCGs). However, tlre tnailt disadvarrtage of LCGs is
their la,ttice §tructrrre: since every new element is ccrmputed recursively
frotn a linear relation of order d fronr the previous element§. it follows im-
mediately that consecutirre elemetrts of the sequence are locatecl of a finite
sel of hypcrplanes in the d + l-dirnensional space. In [5]. combinatorics of
words is applied to do away witlr tlris <lrawback.

Given two PRNGs (X,,), (Y,,) and a binary §equence (u,,), the binary
seqllericc can he used a§ a slvitch between (X") ancl (ř",) in orrier ťo
construct a cclmbined s€que[ce with better distribution properties. Of
course, tlre propcrtics of thc cou}bírrccl sequct)cc dcpcnds orr (X"), (}'")
and (un,). iri i5], it is proved tlraí birlary sequeuces (ur) adrrrittirrg tlte str

callecl WELLDOC pltrperl.v prtrduce courbilted §equelrce§ witlrtrut lattice
slrttctttre, FLtrlhcl,lrrorc, cxlliicit cotlstrtrctiorr for srrclr §cqllcllcc§ arc givctr,
Irr [0], cclrnputational results of statistical tests of the PRNGs from |5] are
prcserrtcd.

In summary, I car-r assert that the candicla,te is dcling resea,rch of high scientiflc
qrralitv. S}re arrtlrorcri rrrorc than 20 papers arrcl got. more therr 40 citations
al] of them in iop qrrality journals. She is well embeclderl in the internationai
scicrrtific cornnunity, Solving a wc]l krrown problcnr front purc rnathcrrratics,
sltc dctrtotrstratcs 1rcr ability to iricrrtify aritl provc olclcr irr lriglily ccrrrrplicated
siturr,tions, M<;recrver, slie conrrects her resoarch with recent aspects of applied
conrprrter sciencc.

The contents of the underiying thesis provide an important contribution to
current research.



I positiwely recommend the thesis f<rr acceptance. It's a pleasure for
me to recommend the candidate for promotion to the rank of Docent.

SirlcereIy,

Klaus Scireiclrer
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