hecond 1L %ep 24
Provec - Deloyer gamres
F = unsat CNF formulo

Prover Gool: Ftad o Jalsified clouse
Oelaver Goul- Stop the frover!

Toaether maintain o “stute” S (partal assignment 4o F)
Tn each round
— Prover Pi(‘,k; o ~oarable x (not in S>

. De\a\{er Mcponds Wit h be%ﬁmiw < u\‘oclq{o&
S = Suixzbg

- Prover can  then choose do ;orge% o~ Subset of S.
Cae ends when S Lalsities some clouse of v

“Runs of gam " = "Rewolubon proofs”
Prover s+m‘;eaie§ = upper bounde  (ie. actua\ ressiution ‘0315)

Delrx\/er shrofegies = lower boun ds



Tum  Consider The moé“):{e,d 1%0) gou've . vihere Sep 24
T oow Pt Delayer can choose not fo

respond  vith o bit and (et te Prower

piCK- Whenever  fhis hoppens Deloer scores

o~ P@‘f\'\'

',C{— e s o S"H‘Od'eg\/ _%( the Oelaver 1 here
trey always o =c points  Hhen !

g@\—;(k—‘) 7 ;lr .

@ Led T be oo twe-1iKe resolulon @r\oogl. we
use T {o moake o Prover s*rrof\-c\gya

e Prover 9-¥ro\kgy VoriKs F«z)m “bp—douol\ﬁ by
hkirg ~ ol S{-qr{-{ng at- L ond er\cll‘rB ok
o leal (ie. on oxiom)

When  fhe  Prover ¢ at o clawse C in T,
v aske Oelayer Por the ~Nolwe of K, te
Vanoble Hotr wos resolved on 4o deduce C.

Leb C=AVvE® | was obtdad by vesolubion siep

Avx  Bux
AN =C

TF Delayer wesgonds vt 4 Provers goes to
N (odds  x to the stole).

= » O) Droves goes o
Avyx (adds T Yo stade)d

TF the Deloyer posses  (wins o\@oinﬂ - Hen Pover



chooses  wWhatever valwe leods fo e smaller

subtre e .
- Let
A
T> Delayer leYs WA, ok e e +Ho_
coves~ Piek
/f—/ ﬂ%@ +fgo C 90\‘9'17‘669 ot thece
T/ Pcf(\\ﬁ n e,
AN g
15[T [ e LT AR \;.,,é_\,_ \Wli—\‘[ﬁ[
r 5 L reg | = g \ =
So \—TT) z Q\,r\ | O

T Resolution  Complexity measures can be complelely
choracterzed \0\/ PO qowmes.

Dé\ (F):= min {&ez; 4 frover PV Delayers D F SE

F ends +he gare 1a d cound

Yo (F> 2T min {weZ © FProver ¢ N Delayers D \%
> P ends Scm/e U&TA&' stadfes of
Siz€ &£ \W

Sp\ (F> S MmN %SEZ JPeover P ond getof £S5 shles
<5 T e}, YDeloyer P

erd e game  only uns\“r\g
choles in W



Creof Let T e any pesolubon proof, Sep 24
T we dﬁsigr\ on fProver shroeqy  uging T

The  Prover 95rro\Jrcgy Works F(bm “bp—dowr‘)l\‘, by
hki(\g ~ walkk S{-qr{-fng at- L ond er\olfnﬁ o
o leal (ie. on owiom)

Mong  tnis walk we  maiatoin the jto\\ow}n%
taNorant:

Tvoriony The dhate S chred by the Prover <<

exactly 1C whe C ¢ e Cluse curvently
nisied b\( Yhe walk.

Taivally: S=8 . and C=L, o iavariant i
9&5—\‘9%(@,

When  the  Prover t¢ at o clouse C in I,
v aske Oelayer for Yo ~Nalwe of K, T
Vanable  Hhot wos resoved on o deduce C.

Lebr C=AV®, was obtdad by vesolution skep

Avx  Bux
AN =C

T OQ\O\/CK nesponds patin ﬂ_q'Promr goes 1o
NX D % 15 odded to S and all vars in ANB ove

%)fgo\'\tﬂ Now S = x a b,

‘ (o nvorient3s N.S\'o(‘tcg

gt Delayer regpprds  wivh O do the sy mmcinc move.

IE C 15 an Axom o} T, then iwariont = S
Jalsifies C, so aome ends,



The  depth, cize. wdth ove maintoired .
(42\ Exercise

Lek P be o prover gm&gy) T be states visited

b\/ the proves  over ol ’%sgl'b(e Qda}/crs.

Show @ For every state SeT, Hee s o~
reso\ution + weakening oroof of 1S fom F.

Cl’k.‘ﬂ'\"- Struckuwe TV as o DAG,) Sort n '\_O?O\OQ\CCL\
order ond do inductHon.)
[

AL gon thms for SAT

Let T be o K-CNF Jormule. | not necessorily unsatishube
Goal: Solwe SAT on F' Either

— Fid o saksfymg assignment for ¥ er

— Proe that F ie unsahsfable

To'fal\\{ nowe methed ¢ 1y every assfSnMﬂ¥ o F and

evoluate.
Rone ia fme Zﬂ-Pel\/(lFD
all assign / hee to evalvale
Exponental Tiwe fypothesis [ Tmpaglia=zo —Pocturi 075]

AN
There (s >0 st D-SAT con ast be solved tn 2 -Hw,



S‘\‘r‘or\% EXponemlr{ox\ Time Hypatlesis [ TP 031

Thee s g0 2720 s¥. VYK, K-SAT con be sslved

n T N
@-¢)

o(n) .
ETH = lCﬂ v s \mpossible  foc  3-SAT

SETHD | = j;'\0(‘ SAT (ie no bound on widtn oY C\oM)&S>

n—o(n)
Hon  commpt o beter thon 2

Thm [Pz B, PPSZ o1, terHi 10 |

For every K Hewe is o (rondomized) algoni Hhm
(fre PPSz alyorithm) that  solves K-SAT in Hre

Cx

(=3 w”
C’K7O X (*_KF/) .—6—— = A%
i oS K—= o0
U—%)r\

The  best algs j%r SAT (H'Leomh'cally: PPsz  proctice:
ConPlick -Orven - clouse~\€araing, CNCLY)  have the  same
uur\dar\\/]r\g algerithm  schem &

Proceed from e “top—dom’ 3 Choose ~oriobles X
ond  choose assignments to these variables

—(% lucky, Find o Qqﬂs):w‘ng 0ss| gament, dore !



=} ualucky, thy Fulsfy o clowse from F.
The a\gof ithms  Dacktrack and  procged elsemhere,



