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The follotirrg dissertatiotr is clevoted to the applications of a-probabilistic

methocl in proving conrbinatorial tlreorems on pattern avoidance, Tlre probabi-

listic metlrod irr combinatorics is a special rł,ary of lrsing tlreorems of the Prołla,-

bilitv tlieor1,, to prove tlre existerrcc of natherrratical objects that firlfili certain

|roperties. In iis basic ,ersiorr, it assuntes the constructiorr of arr appropriate

probabilistic space and proof that a rand<lnr11, selected object from this space

probability has the desirecl properties rł,itlr non-zero,

An iurportarrt result of tire probabiiistic metlrod is the Lovńsz Local Lenrrna,

_,,nhiclr allorł,S to prove the existenc,e of structures tlrat avoid tlre collectiorr of

localproperties.Arnongtlremarryr,ersionsofthelemma.t}rereisar'ralgori-
tirmic rlersion. irr q,hiclr"an object that avoids all undesirecl local prcipcrties is

constructed using a .i_pr" Las vegas algorithm rvitir a poiynomia1 expectecl

cltrratiorr of operatiorr. The algorithrrr operates on tlre assunrptiolr tlrat ai1 ']l

events are cletermined b.v a fir.ii. ,r.rmber of incleperrclent random variables P,

In tlre getreral forrrr, tlre algoritlrnr is as follor,vs:

Irr tlre first step. the atgór,itlim assigns rarrclorlr r,alues to a11 ranclom ..ariables

p ę P. Tlrerr, in tlre miin loop, it iarrclonrlv clrarrges t}re \.aiues of ranclom

variables tlrat make up the occrrrring events of A urrtil a situation in rł,lriclr none

of tlre el,ents occLlrs.

Apartfl.onrtlreobviottsad\rantageoftlrisapproacłr.i.e.the<lirectconstrrrc-
tion óf objects satisf1,.ing tlre given set of constrairrts. it also allorvs to impro,n,e

sonre of tlre estirrrate, .",".,rttir-rg fionr the non_algorithnric versions of tlre lemnra,

This is possible tlranks to tlre use of lelations betrł,een rarrclonr variables p arrd

avoidecl events ,4. ri,}iat escapes the classic version of the lerrima,

Tlre trł,o restrits presenteJ in tlre thesis concerns tlre_a,oidance of patterns in

rvords(chapter2)andgraphs(cirapter3)rnakeasigrrificantirseoftlrisreiation
and tile al.goritlirrric rlersion of t}re lemma,

Tlie first tlreorenr presented in tlre clissertation is tlre result of the arrt}ror's

independelrt ,o,ork a^,1 Concerl)S t}re avoidance of patterns (i,e,. srrclr strings in

u,lrich inclividual substrings cal} be assigrred to srtccessivelv occurrirrg variab]es

in tlre pattern) in partial rvords,



Theorem. If p is a patterrtwithm> 2,uari,ables such that p|ż 2"', thenp źs

*-auoir],able ouer th,e ternary alphabet.

Tlre corrcept of x-ar.oidability 15 a rraturtrl extension of avoiclallility to partial
rł,orcls. This theoren approxitlates tlie ful] classification of patterrrs to t]rose
tliat are avoidab]e in partial tł.ords ot er tire binar_v and terrrar1. aipliabet and
tlrose t]lat are not avoidable o\Ier an}, firrite alpliabet. Iear.ing a problem open
onl1. f61 three patterns rvitlr tu,o variables,

Tlre seconcl result presented is the proof of tlre tlrcorern:

Theorem. Th,ere źs a function f such th,at if T is rt tree ulźth the pathulidth u
the,n tLlere erists o,n norlrepet,it,iue colori,ng T frorrt a,ng lists of lengtlL f (,ui),

\,Ioreo,u,er, we present an exanrple of graph class lł,itlr a path rł,iclth of 2 for
rvhich tlrere is no firrite k suclr that each of tlre graplrs in this class can bc
colored fiom lists of length k. This theorem was ploved in cooperation rł,itlr
.lakub Kozik, Piotr Nficek and Grvenaól .]orct.
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