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Prof. Matt DeVos | v S Dr Gabor Kan
e Immersmn for 2-regular digraphs \ An analytlc approach to CSPs ’
¢ 1n thls talk we will focus on the world of 2-regular digraphs, i.e. digraphs for which. . _Andlytic version‘of the dichotomy conjecture, connection to notions in discrete
every vertex has indegree and outdegree equal to 2. Surprisingly, this family of ! » =" Fourier analy5|s Proof of the Hell-Nesetril theorem using Dinur-Friedgut-Regev
. ~digraphs behaves under the operation of immersion in a manner very similar to e _(on independent sets in power graphs).
* the way:in-which standard graphs behave under minors. This deep truth is best N i 2 3
J *“}l evidence‘d by thexwork of Thor Johnson, who developed an analogue of the ‘ 3 ;
X i Robertscf‘ n-Seymour Graph Minor Theory for 2-regular digraphs under immersion. = ~ProfiMichael Pinsker
g }, We W|U discuss some recent work together with Archdeacon, Hannie, and Mohar AST &Y . ; ; . .
’/ in thtsavem Namely, we establish the excluded immersions for certain surface =3 . Algebraic a_nd model-theoretic methods in constraint satisfaction

'structure S in a finite relational language is the problem of deciding whether a

given conjunctlon of atomic formulas in that language:is satisfiable in S. Many

dassmal computatlonal problems can be modelled this way. The study of the
"' compfexity of €SPs-involves an interesting combination of techniques from

f‘

FIoWs in bldlrected graphs
e ‘r' Tutte showed that\for planar dual graphs G and G*, a k-coloring of G is equwalent
to th}e existence’of a nowhere-zero k-flow in G*. This led him to his famots

e

¥ F
\) efﬁbe¢d,ngs Of 2-regular digraphs in the projective plane. : ' . g The, Constralnt Satisfaction'Problem (CSP) of a finite or countable first-order
f

sy

i T cohject'qre that every bridgeless graph has a nowhere-zero 5- fIMlthough this’ 4 = ;/I "% _unive aLa]gebra ‘Ramsey theory, and model theory. This tutorial will present an
b/ 'cépjecture rerﬁalns open, Seymour has proved that every. suz?ﬁgraph has a P - osterwew oyet:‘these tethmques swell as gorie wild conJeqtures
3 :nowhere zero Gr»flow Bouchet studied this flow-coloring duality on m re general P . A =P 3 s 5
o urféces and thls prompted him to introduce the notion of nowhere-zeroflows in”~ & il =g 3 ;-j_ R S 34
: ; A bldlrected graphs He Conjeetured that every bidirected graph without a certain \_ £ g }’ Bt S N st \
bbwous obstructjon\has a nowhere-zero 6-flow. Improving on a sequence of ! § 2 PP Dr I;enka Zdeborova 73 ol ' . 3 e
/ '}4 earller theorems we rshow that every such graph has a nowhere-zerd 12-flow, ) e Co]orlrlgr‘ahdom and- plantedgraphs Thresholds, structure of Solutlons,
' Average dégree in graph powers YA NS salgorithmic hardness’ - . ¢ '
‘For agraph G amzia positive mteger k, we let G denote the graph with vextg Ceet. 3 . O 3 0 “’Random ph C0|0rll)&|5 a keyproblem for'understanding a\Lerage algorlthmlc
? V(G)and two ve?lces ad}acent in G if they have distance at most k in the orlglnal 9%, o et ‘{’ J _complexity. PIantec’Llrrandom’graph coloring'is-a typlcalﬁ(ample of an inference
/ \grpph G: ) Motivat ed by same problems in additive number theory (whichwe will v iaa \ problem \/Nhere the’planged configyration corresponds|to an unknown signal and
ok aXpIaln) We turnour attentior to determining lower-bounds.on the average degree /T thegraph edges to,obse“vatlons HbOUt the signal. Remarkably in a recent decade
of the graph G*when\the orlglnal graph G is d-regular. We will descrlbe fé,lrly N ,/«;T‘“,‘ s or twb tremendods progréss has begn made on the prQbIem using (prlnC|pIed but
¥ 4'complete answers to this question whén k <6 and in general when k is cqhgruent P b WD - mostly non- rlgorous) methods of statistical physics: We Will describe the methods
7 2 (mod 3). This talk represents joint work with McDonald, Scheide, and Thomassé. © & 7 -megsage passing algorithms and the cality method. We will discuss their results -
£ /" . ,/ ' structure of the spaee€ of.solutions, ass'Bmated algorlthmlc |mp||cat|ons and-~
’ " Prof. johann Makowsky «.; L\ ,? ¥ cofresponding phase transitjons. We will conclude by summarizing recent”
ey Y Classical graph Propertles and graph parameters and their deﬁhablllty in SU[’" ey om:::ir?;;;zzfrogress’m makmg thesé reSU|tS rlgerous and d'§CUSS |€nterestlng
} Intriguing graph polynomials: Why is'the chromat‘l_c\ polynomla[a polynomial?” B e _ 20 £ ) f
P Comparlng graph polynomials. Connection matrices and"thetr use in showing Lm\_;};"w R adl " 4 { >d
/'non- deflnablllty ; » ) P, ] \

o



Sc:hedule Structur
AII lectures W|II take pIaCeln $6, 2" floor, KAM, Malostranské nam. 25 Y <f Y/ 14
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10,10 Friday 14:00 - 15:40 M. Pinsker X~ %
-14:00-15:40J. Makowsky' Doc- Course, Octobeﬂ - De emb%r 2014
~ : 06.11 Thursday
\13.10 Monday 12:20 — 14:00 M. Pinsker Charles UnlverSIty |n PFég_q
7+ 14:00-15:40 M. DeVos 14:30 - 16:00 M. Pinsker ) Vybrané Kapitoly z Kombinatoriky I/ SelecteJd Chap\ters in- Cemblnatorlcs NDMI055
16.\10 Thursda\vﬂ ‘ 10.11 Monday Guarantor: J. Nesetfil, A. Goodall Assustarret L. Véna Cros ;
12:20 — 14:00 J. Makowsky 14:00 — 15:40 L. Zdeborova http://iuuk.mff.cuni. cz/events/doccourse?ﬁd.4f
14:30 = 16:00 J. Makowsky ‘ : . P
@ 11.11 Tuesday (in room S7, 2" floor) 'Prof. M.DeVos AN 7 R
20.10’ Mon&ay o 14:00 - 15:40 L. Zdeborova Simon Fraser University, Vancouverss
14:00'- 15:40 G. Kun( N AT IR
1 - 20.11 Thursday Prof. J. Makowsky oyl ¢ 5 Egel
23 10 T»hursday \ 12:20 - 14:00 L. Zdeborova Technion - Israel Instltute of Technoiogy, I-[alfa
12:20~ 14:00 M. Pmsker . et Y éf\ ;\, :
14:00- 15:30 G. Kun - '~ DrG.Kun “r\ X o Xl L
X4 \ ELTE, Budapest D Al e gds NS ¢ .
% " 3 ,‘ : \\ \\_7. \ ‘ \:\'i' SR D 2 N\
¥ ! £ B e i SR \\'9 §
: The |ntend)ed audlence includes graduate students and postdocs in Mathematics or Prof. M. Pinsker " \ \ X X %
% Computer Science. Students-at other universities (domestic and abroad) are ' Technische UanGFSItat Wle ] Un‘W I’§Ite DIUEI’O'E Paris 7
' welcome Flnanmal assmtanceus possible: please write to andrew@iuuk.mff.cuni.cz ; ,;?\{ \ o % Tae S 3
f : Dr L. Zdeborova ,," YA g L P R
Students takmg the KKM/ 10UK course Vybrané Kapitoly z Kombinatoriky | (Selected CEA & CNRS, Saclay 1. fl - o I Dy R
Chapters in Combinatorics) may as an altemative to end-of- semester exams select at b T | .‘; N PR %
sleast tWo of the special Iectures and write an exam in the formof a project based on X RO LR X L
materlarfrom these lectures. Complementary lectures will be'given by Prof. Nesetfil and Computer Sae’nce Inst uu,gl}) & D t. Applled‘Nlathema*lcs(KA[\jl)
s s PP GoodaH details of which will become available at the beginning of the Doc-Course. Faculty of Mathemaths and Ph\STes FE) Charles Unw\rslty (UK), oy 408
~See http: //*quk mff.cuni.cz/events/doccourse2014/ for up-to-date information. Maldstranske nam. ‘25‘, Pragug 1‘, Czedl{ Republlc . ; :
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