Lechwre < W&MQ —
L(QW the Unam Bmnd )
mﬂvylmd

Unhl now: - sps- Wamk o Show &meﬁvg 54,,;1 Aaf/?m
Sh D Pe(bad awerts) < 2 Ps( () Badevrt,) <1

1

< ol unim ,
soadovouls bomd - 2 (D Frt, )5,
bad hoppeds

Ey4: k—cat chiaklihy

(p= (%, Vig Via ) AV VE D A - o o k=3.
k_cNF  fromsl.

g o hove SHHGY ,wgm}mf?
wa.au‘rmém.

m Clduﬁﬁ'l Y) Vﬁﬁd ge—ry

Want e underctard wher
ament s X € fr//:g”’

Hfed

Pndt- a va udom ﬂf!{j
B, = oveut thaf chwe g v
Pf(&i) = Coll vars et ”wrfif")-

of m2¥<i @ GBI 3 ﬁr(Vf“ngm)W

‘”Z’L Akt pmont
7 3&44%:1435;:»&“/7@ ?.
,f- m< 2

Atm camrdt™ do ;ulgtéd/a/
ff m= 2 cold hore all ZKChuaf.rw:Jme & ariabled

ome mutbe {2l m very a.anmml—

2 couldibe unabpfiable.



Sfafpo)e we engw  mre ﬁaé: 5

o Suppue @ U5 k-SHF Dy oala (v mm)
N vax

omd. eack varibble ocus o only Il clhuses. frrame
- Small " L

(9 "/oalfv‘y # cond amt.

: ' /. 7
nwmwaﬂfyﬂ# ¢ H gaﬁﬁcd’ wfh ALy wm-e clend

Thm : Sps . ea vay appaus m < ZK-Q/K clansers .

Thom ? s mﬁﬁg‘qﬁk /nofe}p 75’ W'Ju&f/}» m, N .
Just Jefeuo(rm the "/bm{/y"_ Valtur |

|

Follows frew~ au ’N'f""k'”f- foo(: Tle 3Lo/ﬁf% (pcal LW”MG‘.. '
(5 apaper o Edds omet (ovdrs ).,

Needs Some éoq./a[uf .
ComSiden Some /lm&ab/h%‘y JSpace

. beﬁf‘ﬁ o collechm ﬂ‘f ewenls -
'goace oz

b= Gy . . G
o froy subset S<On], let = D) Gy bo pilon
1ES MGS



| depoudeny
¢ Debie a, 5;’4‘014 o thase ovenli H'—*-(L’m], £)

SuMtrat V< ewemt Ge & f'nofcfwdouf'ﬂf all evon o
Ay

oot UE neghlo/rhwo?. L anelt

net

/

F’Prrmalé ! frall S, T dépont Subsel #F Emj\ (bhét? U<)
P(G)= Pr(G: /(Qﬁ*) n(ng))

FET

¢

L
X § Aaﬁ)wd dnad appen

E)Camf/c ;' bad et B; = Clause 4 noffaﬁ:ﬁ%cﬂ@ randm KX.
jork ovnt &, = By, = clawe o caficfid by K.

fhon cam depre E=f(43,}>/claa,se z omd clawse ) do natstare
mn'a&b_r!)

Now - Br(clae + o) = Pr (louse 2 sat / 455.9#:}.”} s >
-

o PB’(G:; /agwuﬁ/ clawses ndF wm
<O ()5

E-’ /‘ﬁem ‘{ﬂfﬂt@ g‘rafl, was s'm;]a’z fo cheik .
Shodd be carepd hat we check Mot G, (s /AJe{-ouq/mF 7{ all
swheh ST efe.



B ¢ Bl 05
LoVa:(% Local Lemma (E‘I?Q) Sjmmeln‘c Ve@im .
lef H= (0’1] E) be Je/’%dmj

Lok &, Gy .- G be orenli

- Pilbad exrent) € small jvayoh fo Thom,
«ngFDJC. ?f(éb) < }’ 'VA« A,,,( 5uﬂ;afc Jﬁ"‘f”f}'fs c/.
alz nse'f
= PY'(HC%;)>0 as oy s :4[:045/4“ "’M
Pf (all a‘w‘f evenlr Aﬁffe“) ;" n""qﬁéd)lw B
| pm </

= | — K (some bad ovont Aa”m_,) : Y
2y Uhim Dimd '/

(ef<s prove Thm i _(aﬂ'j e lll)

G = 1 clause 'L’Ja'f’cfé-zd‘ﬂnﬁ{mm)cg. = ff(é;)://zk.
ae H=3(7,))] G aud § dare vaxs 5

7 gl Now : Ge: contains K VArs

=) ég]lval( o < 2 /K clansesS

% & alpadt o < 2% 00w U m H.
= 44 .

5 pA < g Z ——/4 as Aesred

= Pr(ﬂ@.;) = P Call clopes sat ) > O .

2 Ja Jdﬁffvj ass(ghmout @



;_Glil:_f_’: Kext €hps-
@Pyove LLL

(2 Prove ”’ﬁﬂ;" (Via
@ Hf;afo-fi yd'anaﬂw ]vno—?f (ma])oé) — wiy “'"’”@"
@) Applicatm £ ha Beck ~Fiala. Problem

"w}ln'e.cr'/ref-) —-Je(‘ an alpo ﬁ"’“’fﬂ

X —

@ Oagmal pospof UL was "not algoritmst "
P defhe Rs= (NGx
Le :

Clah: s SCBT A M) >0. e ids, F(G:(Ge)< 2

oo ek (5120 &Il pomee X

w4 = -

F’Cé;. gré éy Y

F’I!g/*ﬁ( /9" T be nbr_{'f-F 6:,: ¥ ug!ég nho J qmvoba.
=3 Neghbrs £ %

(&l GrnG) = (@D GG ~ p,(é;_n@,,./gu),g{éﬁ
Mé’r(\@z) PZCér/éu)/flééﬁ)
¢ WCEIRD = pimye s |CHlaso
7 _ 2 PriChu)#0.
svater B (GrlGu) Pe iy )

envent ’/ e

R

F
Ui 6b3uﬂ [ £ A
lﬂrﬂ'@/@%) > -T2 24
FET =2 [U/< /S = imduchon //

> Pr(& Go)< -;,’E; =2p. -



sl IDY(GO,Q> = ;IPYC@{,/ QO'<6D> TT(/»Z)D) 70

Cou Mg LLL ondion fo o ém‘léw proefe
f per)<Y, @ P ) >0 Sl

And This 15 best Foffé/c-

X -

(ke 74( k-SAT)

avd  Padket voubig-
sl Bede Rala. ...

oK - . Grreat . Show These oﬂma&"nj gxéwa?‘@é’ vese 4

Roufvfi . QAHJD;{ j‘fﬂfh ra
Sa ke sourge—Smik pais
eah
Want b Sseud 1 Padcm‘ fon LA &

R ,D%Me .fa/\’f’”lél'

@)"éj(fv\-c Pa.dceffw .ecgg P&L/)MC
Like @af@we/ mm‘wj AW 7}%;0

Howo vy 7
Mug fale”

Diabow p=mose [Pl pos palt Jengh.

Cmgestoi (7 ”’?" [7 2] Peuses edje 3 )

'ﬂwl Deljhélu /Mﬂrgj: &w]

k T a 'YDwfﬂT dgoﬂ’%m Tt Seuds Pac&e& ol W/o;éafcz
. O(ctD)skps | (Brag,wz,f) ._f'

(g pans! )



%ﬁ_ﬁ: exu!ﬂ,\hw\‘?{ﬂ!b Fa 30040 onfome #% ”D’(n 54) .
! Aéml

.Bumb;.rmed’ RINE) > (129" Guk bebuy |

N,ta‘(j.,}:/zm Trats
eﬁwﬂf .

Lgf'r,f,',;’fla'l’ F.«obum (w& ,SPg[/M“/A"é)

e R

Bcu m le-SAT, Same (dea Wadls m Grenwrad -

& Teivial (7) Klgmhm |

i A i
1 |

ﬁ,,mb ranolom  uth aaﬁ".’”w't % |

;" (2) Strt with 4 uni
’ (i) while 3 achue C ansahsfred |

[ 124 ﬂ‘f’ all rar m C |

" K-2
Dres ’hu_: eyen I}Df ? (Evmff euab lavy im .{2 /k waﬂ)

Moser
- Taveles ZOIDJ

, Thim2 :+ Trwial g0 ghf)_r m ex/;edaﬂ O

Before we prove Thm-..
: olhov people’s_ 9
Same lder »fry a0y L affﬁm:. [ see Masev —nuw,; C(cmrfnn:nkb)ﬁ;.

5})_; ah evot G2 a[cfgwﬁfm ome Sef vas (4 afunafulgf_tf rvs.

bod €= £§(4,))[ ¢ vars (0 Do) #p ] be chepenickuy 7o

Then Pwiat alyo sAYS: —
Whilp 3 2 st Gl not sahshed-
L ve yandrize Vayy in Vars(&.).




B ( *fwmm‘?)
Procecds by buildig Vi Prees Supse G0, G300
pe Clauses Wﬁf}’f‘( % algo - ( a clawe may apperr mdt!]ﬁmd) _

£

7 A

Ve : bilda wiesiie T afolos.

—.C{; s rodf
-"fwﬂ:::é—-(, L9, . ",

i Cl . has Ao vAYS In COMYIOM ity Clwser i cuyren Iree,
f e C;L ’ ducard -

Ele add as child 4p deepest vode it shares vaY votth .
Clagm 1. P (Sm‘le b 'TL Apf.:aur) < (ka)”ﬂ_

at 5 A /caf H pas rvﬂfped

B peel ff smre clawse *h
wih prb 2 =

= not sat'd ,U”‘J Mjnmw+ (

Py lsie of ekt leaf (m feele&’ free) .
/eafw ovy Iree ( o orsat o onJ Mgﬂ’"z;'; y

Yemove |
Edher
“f‘ﬁ".’h chilchon Wﬂf}rd.

Bt each var ‘3"’{’" md.’bba/y indep aud unbiased
®  unsat wp k.

or was onaf -

é



Clagm 2. « :.#/1( pess/bl hees o'ff/ée & & m,(@/w)_; < M(e[d-ﬂ))s
S~

__pf.' «S’Uffbm clauses cre called K,, K2, --- ,Km (ih TR orAes)
“ kbuses "

Houw fo (Pec'l@ frea -
O wils dows vt (M posstble ophons)

@ Ao haverse Ths freg In SOME oyder (B3¢ J
frv eack ode we 15 childen | SymarTly .

red)dfﬂ

/\ﬂ,- Aj e "Jaj ) Am/f‘hﬁﬂ, eath Lk node (clauwses)
Lildron avedome Suksel ot oy neiphbos ()

(rovepeati ) Clt1)choies
£ uitidovn A (dH)-bif vechn mdaby whith are
Gpart from ront) children,
= })—‘-\Ee?/LSglUm AJ bit (f}mj' ’-?: /0/_)% & At 0(::':0 skt

Wil (s-1) 1% it
ﬂf‘b%w( q 5~/ cHildyen (Jb;a 1vot)

= Hhess £ m, ( “‘f/"')) < mleldr))” ime

P PHL UL cach bae bos prb <@ = S 3
and A met- m(e(drh)); frees .
> EQ hees seeubyapp) < 2] Pomle ()

= m.Z’(e.‘A @)’ = omw
r

This kemd ﬁf’ W) tneS Inze Ay hmemt I epldr) </,
ales woed for 2 -chua procts, ele . @
Powevinl koﬁm‘opu,.



The B‘ed-ﬁaﬁt ij\dure £ Pf.fcrvfkmg

Suppase subids 51,52 - - B & L b/(“’j”m?f
We. poawk %5 port i the stements #f (7) wis g0 grovys  Red[Blue

Sulhfrot  Max /@ea(/Z.C") — (Bue N$4)] Y~ 4

=== T — P

c:i)_.n;r- T ‘! (0 ’(I).J“J'%
%7 ti o subsef 4 holf dne perple fom frarorm o
‘#fsorlc mih eacty chawectenshc @MM /eWM';/IWf)

Gmrepest (gr weimilos o) fo by anchsct a sprsoatie
subnetl e Jf., .. (See wpote m "Gkt )

X

oK. |
—  |n Exeveve fNWl '”Wzi

Shiw o "1 ~mdm BTy Fain

aflibmf’mg L V;’ Iog v — Vohf.

Y H kel
Helerments
) ,S.o\mrv‘?‘
PR
) Jupprse Ne ko ook cach poim babra B < K Subiels H}Jy{ﬂ
P o
QN

¢
o/,m.l Best neulb Shpo - O 7 o(Jklsign) “



However, Suppose
@) Eatyr peism bologgs o € < K uakoch
(b) %dfb .(ﬂzééef M/ﬂﬁv’ t P-BDf/e {f){/ﬂ‘v (,;7':'14;/}"/7, 2

2 om shw dtm;efang < O(Uk lok ) usiry the LLL .,

N

Py O LLL).
@Dop\mmdm 60/0“5 padn \Qﬂrd‘ f"ﬂﬁ ‘Aa/g 7 /ﬁ /o/b [,,4‘79

® K (Set i has cluimepang. elklnsk )

= K(Zxgl > edeme ) < exp(- (’W 5 ot
71 KIP
Padomathors ﬂy-gﬁ”&g_

6 bhefre Gi « et it Si hAS ijg\ m—

-

= Pf(é.&) 3 ’//b "‘P ’\ frincod

Mrewes * = depre doponchrg-9pt
depre €= 1(5))] 05 #45

thow
 depee fﬁ\ﬁu}. goph £ | 54| #seb A vras. oy & lem onf
g 2 &k .k vE%

D dsk*
= P'd‘-‘:;‘ ok >2 = L s O Cobihn
whore ol 3" bolpmecd




ﬁmf.’ e 7’ En}m@’ Qm}p oA A‘Drz Loim Maerte  Shc 2000 falk
o o /e.rg 720 + /tag Wod#end
Fboqu é_fAT o .b{j m@

/mfﬁ/fa_uf‘,. j’ ehuse vi/aled, @w:? Lijocal in iF eyalc fo False.
wia bed
£ by felling yonThe rame 7‘:cfuoe, /j/teyw K J/A‘JF.

But m/be& ne-a! log m bty o sy name.
let & name ﬁvng’f
smaytly , “’ﬂf Jow dqxu, 5

—_—X

I Le;L.’r Y un a{)’o /M/ ,fuf/)we F rons ﬁredar‘ {fdy arfkff)

P use N+ k7 randm bitiv |,

o Leti iy fo ale mdmé:z anslhor way [~

il o (D
Ptk n ity vaudomledo asggament | o doapze bl £,
¥ let Kk gl s 5 Fef bevelaZed S'Aﬁwe G Shildrenane
Lo thasevidlalid clwoes €=/ L=kl R7el. . . &
Pont " fixip clawse K : v violaTd chlden K5
F)/('é@) pnt " i chi1d g
: - Fx (&)
outpwt fomal assinment Sk
-_ putput Uygnppne vp”
e, pevform 4xp ' e 2
. . Ve
ff‘YT fixes i — osubput olco::"wmw
o Olmbgm) biti in “fing Clawe XXXX ' MT!”‘
il o i pith ‘
 O(lgd) b W XX chid o x Tslgs
i > !
. n bih At end. A
= | mlagm-{- n4¢ T /,,J L bih. Bt~ comndt 'memw-dw 3'

— Needs f””\-wlgc?‘znn /J



@vﬂ'+; /r
Se coppose W ¥un ,ﬁrr T steps. Them. -

we've taken Nt Tk bi A romdomnels

Jl aidpat o lym 7 + Tl &+ OV il of femscrpt
fo infov ha - TE bt from This

o - L
ﬁ_vjf__. i posible o

Syee my TK bili were Inbmmdrm,
o compreS dnom .
_home muswe ¥ L~c b f

ﬁr L‘b"ﬁ 2-('/'4&&;\
fthem)

] CM”’D
all baf

[frrmaly ,any omprasam 5

l's-g this , See
hotes m webpge )t —
/ £mfmff'

nw+TK £ wmlym + w+ g (/a_sdf‘ a) V2

W&: (ud We Canfrmma

<~

2 d= 9" Hhow

ot TK < mbm 4 n + 1T(k=)
= T £ wlgm: Jlﬁt—f.).

sthev .
%’F#Q (’f& f(‘fg/ﬁ%uic. fm»f) Was e Ngfé mfﬁm.-ﬁu zaba
Sas ik fo SKAY  dfforeht vraw/o?nb’.ﬂaffmoha-



To Wa'f“ﬁd

E_[:_[:  OolleeIl bad events ¥ 23-0'3‘-::

(M astdcaled 50”!0’““; 44';§;>
£p5 ?/(@4—)-—{‘ /3 dq\wiwog 9a’af}l
, H=(ml,E
g dsA Ve £
st B 5 mdlep F

w4 pA SN (TP <) o \(Wé U £41)

5 P ((14:) 50

5 E]::fmf‘ »Bﬂﬁ'oﬂc/}h/}/?)e&fb»e_e M 6 Chow agﬁmﬂ.mfc VA lins
- Usd ui

= Dkt ﬂ0u7’>ij Cdee {"f"’mff Hh)

- Bgdcé’w Lma?

— k- ouf AyprdumS

= and o thev JM})}}II.D" a]b};a'mz'vhf.._ )




