R.Moser, G.Tardos|: A constructive proof of the general Lovasz Local Lemma (refer.: Marek Krcal)

A set of events in ()
GL dependency graph of 4 in the sense of Lovasz as
A you all know it.
0 = l_-[PE'P'P (prob. space is product of
coordinates)
PP |coordinate in (}
each 4 £ A depends on some unique minimal
coor(A) subset coor(A)C P of coordinates
dependency graph of 4 in the sense of Moser:
G =G 4 AT B e A forms an edge (coor(A) intersects
coor(B))
. + . . . .
r(A)* =T 4(A)" neighborhood of 4 in (7 4(including
A)
Forall P = F“:!

vp — a random evaluation of P
While 14 = A Alis violated when (P — ve 1 VP = )
Pick an arbitrary violated event 4 = A4 C(i):=A; i=i+1
Forall P < coor(d)
vp -— a new random evaluation of P
Return (velup. o

If there exists an assignment of reals x : A — (0, 1) such that

VA€ A:PiA < x(A) T (1 —x(B)).
Ber(A)

then the algorithm terminates after resampling each event A an
expected x(A)/(1 — x(A)) times. The total number of

resampling steps is 3" 4. 4 =)

Tx(A)"

\,

C(1)=A0
C(2)=A1
C(3)=A2
C(4)=A5
C(5)=A3
ClR)=A4

! log of execution: — (':[\ — P is sequence of resampled events in their order in
execution of the algorithm.
witness tree: = (7",¢ ) is a finite rooted tree with labeling o :V(T) — A of its vertices

T such that children of a vertex u € V(1) receive labels from F+(UT{“]}'

[v]  |Shorteuts: [v]: = &4 (v) and rather obviously V(7). =V(T')
If distinct children of the same vertex receive distinct labels, we call the tree proper.

- (ﬂ] a witness tree associated with resampling step t. It is defined as TE:].',]H}, which we get

¢ backward-inductively as follows:
TE_f,:'{t} is defined as isolated root labeled ('(1).




construct from Tfii+1]{t}: select any v & Ti,_i-l_l}{f::] such that [v] & I (C(4)) with maximal
distance from the root. Attach a new child wu labelled C{a'] to the vertex ©. If no such v
exists, TE:{,]H}: = TE:“;""I](t}.




