Section 22.2:
3-SAT and the
Cook-Levin Theorem

Tim Roughgarden
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Algorithms Illuminated, Part 4: Proving Problems NP-Hard Tim Roughgarden


Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden


The 3-SAT Problem

LV‘Q\-‘* Q)bs\QO-V\ \;o(\m\\QS b SR P ')
™ c,o»s’t(o A’f(. Cuch G A\s)w\c*\ov\ & aX wosk Ynlee \)ce(a\g

D Jf'c\))t" 9\ AN assy j“uv‘* o XAt e X<t Sa“"&"ﬁs

C\lﬁ\') ng\ﬁ‘(o\«s’? Cor CD((?Q)('\V) Meo/‘\‘ et nhone Q“ﬁ'\.S“'*) - - ol
\ogt cd uw_m )
. SRV VS CUR N 20 TR B SO N S0 SR A A SR Y

Ny Y Y N XV X v "‘;(3 REYARVEZEViS SN 4*\\1"7\1\“"‘3
\)hsa\'xq&'ﬂa&\_& S__g\k QM\ aS.e_ ‘\S( 0‘“\3 onwe Consia % Ow'-%&’x

Algorithms Illuminated, Part 4: Proving Problems NP-Hard Tim Roughgarden


Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden

Tim Roughgarden


