A Saﬁsﬁ‘abilc‘fj m?ljoh‘-fhm usmg LLL

hl:ﬂ : A k-SAT {ormula V.:. C: with X inp.d' Boolean Vaniable 7. %2

ct. k isan €vEn CoNStart™ and €ach wniable appeao in Po ML +han

quclause,. -{-or a fuﬂ-:‘cronﬂg, Small CONS-th' A>O0

_G_O_Q_l_: Destoan. an 4'3071’#»»« 'HWT tinds q /3a+~'sf3.'n9, Moigmg;ﬁ-
-j'or V.:: C; n €xpected Time that is bejnom.‘al in m.

IAEQS: Consider a twe- phase algorithm by using LLl, wheee

Phase I brsaks the ongna{ problem into smallen subpmblem;‘ Then
Pﬁase I solves “the subproblem s u‘nalefendenﬂgf b} an €xhaustve, Seach
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The first pass
o [(Ci)2 the Uomiables in C; Which have beer amigned

e A clause Ci is called dargeous %
1. |R()|= Ko 2. Ciis Nt yet satisfied 53' wiables ™ M(CD.

Values (ot this moment. )

o Phase I: Initn‘a“a, all Vaniables %r.--, %2 ane not fixed

FOP =l 0 X JO If AcE a Janyeaus clause ﬂen do ho‘f"un?,
else tuss a fair o . to assigm X Value mn {01}

. A C‘a%e Ci is c«"ecl SWLV"V""%' ;f C: 1S not Safc!f.‘ed ‘33 '”’C
voniables tn f(Ce)

o Note thak l‘f Ci s 9uﬂw‘vin3"H)eﬂ | |< =+

¢ Note +hat l'f Cr Is alan?eous Hhen ,F(Cc)|= ‘EK‘

’ I.f Ci s Jangeous then Cg 15 SWANVING-.




The Second pass

e Uaniables in {x.---. x2}\ Uiz F(Ci) are called deferted.

° M" USl‘n? exhauvsiwe Seanch +o ‘5n‘ncl an Ml?hmeﬁe- af 4'})9 (h/lléo
o the defereed vaniables st all the W:‘W'na, clauses AR Sa-t'c‘rf,-eoL

Lemman: Phase IL is doable.
l{: To show the random pantiol aSs:‘gnmervf‘ fixed in PhaseI can be extended t2
a full assignment- og the problem b? Tossing Q fair coin Y; tp each deferred
vniable xi. lef V={ i: G isa swwiving- dause.},wl D={ f A; 1s a defetred M‘ag
Considor the b . Spact defined bz' the rvs in { Yikien.
v 1 def :
Foreoch L€ V, et event A;-‘={ C: is not Satisfied b}f' S in {YL-},;GD).
Consider dependency. digraph Tor the event {A:}cev! ofic
Foreach veV! % {jeyt J*0 A;NAc wrtains o deferred uam‘able}s k-2

P(Ai)4(k-2m‘)s(z-')‘£4n2°‘"sl 05 ot 3- 2L for cven constaut k= 12.

Note that [Ci0 D) =3 for feeV! 33 LLL, B(nc‘evz})>0. aED 3 :‘
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ALS

What we need before an exhausive Seanch?

The b‘St scemw: The ass.'gnmevd' ag values 'n Pba:e I
partitions +he on‘jinaf formulg ito <, subformula,, seo
that each deferred Variable Aappearo n on'?. one subformula
AAnd each sub formula hao —he -(ollow.'nﬁ form.:

4. it is a CNR

2. it hoo O(Ioim) clanseo

3 each clawe of & subformula pao =< k litecals.

Notation : G=(VE) o '= (V. E') uher
V {C,- Cm} and G~ G in E & C()C#—';é Nare-fhth (C)=< k2” -for ¥ceV
V= oll sumiving clactseo, and C;~Cj nE’' & CiNCj contains defwml variable
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4=tnee (1)

Ideqs: let R be a connected Cvmfo"e;ﬁ_"ﬁ G

Try to idenfifiy a vestex subset=-T op R such tht

the event, of each og the Clause n T are mulually-
inde penofe -

4-M= T IS delecl a 4-Tiee fﬁ It Sa‘t‘fsf"eo
1. LieT S dgpp=4,

def 17T . . .
2. E={ Li€T and c{q(t,j)=4-} = G&=(TE):s
a connected ?’mph,



ALE:

4- g (I
g_l..Q-'—'—n-A IJX 608'11— Acﬁ£Clause & Sww.‘ves}) Ta 4";&@!
Then evends in {AC}ceT an ’"df’ua//?, fnde]o,,

%2 (5‘(91’6‘\) ‘For C,C'G -’-, We haU~e_
il A
Ac —’c‘(;/NG(ci[C I3 olangwug} anol_
Ac' < Cr o}
o NGCC]{ T
dG<C,C’> = c{q(é\, =2 6n€'=¢ c“"’e[lED



4-tree (ID)

Con?ronem‘t' R oﬁ Q with the, [a,?%@. N ’f‘

' o
«PL’. (- Tis a moxmol 4-2e)

'Rl—’L—'#{CéR-‘dG(C,T)SS}
= ${ceq : dg(c,cH=3}

CeT

— l-rl (d+d(d-l)""l(d-’)2)£ /Tlds



Count 4-eea

-mm The humber og 4-Tneeo Og Aize A G
iS bourded baz m (4_44),? heore 0/=’<2°.,,<

_pL: B&‘H)Q a(affm‘t'obh oﬁ o §-Tue 1; Gr=(T, Ey) is con”em{ ‘

and <thus & must contain @ spanning et

Coyley's I‘hm Saaa, 3 af mosk II-H, "Tl-z< 411'! sfannmi Jrees

oh |'|’| wWtolo (ufto l'S‘o»v&tleism)‘ /4(50, for Q SFGC?J‘:‘C S'aanm’ng,m
on |T| wttioso, +he # of 4-Tneeo Containing. +Hhis Zree (s bourded

M M- 1< md*™ pore! QED
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Observat;i
Ke)/ seatations ,

‘—]‘t"—m—»'; {a‘l Cvmponenfz Oﬁ G’ have size < cloazm }Z:Z_ 5

_fOV‘ o Su.-falal? 1Mf. 007\5{4# C anJ a St c’a‘enﬁg ,Oh\aff 50".9'@"#

A, and K=Z70.

Spit ’E{G'bao a Com{ooneﬂ(: ag rge = Yi (whew ch"?zrh)

(lai<TB —R{B Q 4'M TOK-A?Q —3:3_ m G %, f a” hodes (n TMV"U‘e} (:M;qu
= K2 )

< E B, 'ﬁ, {all nodes in T Smu,'wj
08 aze %3

Cl—a—fA Z Tr B {clause C :ouw‘ueo_}
T CceT U £
= > Tk {‘Ee Nq[c:J{C : Ja?eoas} }

T
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prkcit corsfauction us«‘nar +e LLL

]1'_'_'). The above algor.'-t-hm finds a watisfying Tuth,
Om"gmmed:' +for- any- Indtenee oﬁ k-SAT con'f-m‘m'?, M
clauseo In whicl, each Len‘a ble s coftainec] tm o meal"
20(# Clauseo for Q Jqﬂq‘cc‘enﬂ& omall constand X>0, ln éxfedb\

Time polywm-‘a,@ n m.

M‘ Ba Kea] obsenvations ahJ an exhausve Legrcbn ./

QED



