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A boolean
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An AND gate, and a Nor gate.
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circuit. inputs enter from the left, and th tput leaves to the right.

owon (& sek of W\? oS Oﬁ(/\
Cleor \\/ Celem c«%ﬁ Ouév %
W Unecr hme (m#HFm #ﬂz}e«{es}

F\oudr) C\r\()uu \S G«

M/)fhmce,7 T yalueg
&$$YN§$? ﬂv&s



(X
&l\/ QLACJ/\ O\ \OOblZQ('\

— o\mu\
U\%rs QAT
E oF g @x,w RS
\/?"1 R

/(_7’;)(2_ J I
T/F e |—— _>07—ﬁ%
F/r>o—L —
T/ ~ >

\<v\ow\/\
oS,
t ) C\RCM T SATISFVARILT
CARCUT SF{TB i






P. NP
v+ NP TENP

|

C@r\g (AQF‘
P _ (bx/\\\/z; /(i)&c\&om ?PO\OLQ/W\S:
an o oulput
’t‘ JVO(l eocis (Qm PPJ\O\D LQ/V\S

o \QV\OV\/\ cal ‘bvv&

BTy
O(hyfo\r\/l{g%(}j@—%r?

< i RE '“

it ®

E vE

X \pr ——\/(,\Z)\Okg/‘/v\‘/\% S(ACJ/\)
e IS >/C§

o \CZMV\ L\}E}V\ oot

?O YV\W(Q fy/% chedld 1n
Ex.

C&m\% OE/QV\A V\"‘Q-’(f\‘/\? 't?

o wn LTk

Co-NY * 3k
(—MCX, j(?:\sw@( \S V\O
e ?}\\r /{\ A_CC«M



D NP Hend \
X 5 NP-Herd
=
PaS; X o\ e wolied

PO\\/\/\OYV\\Q \ e )

TN

| s

So \@ Oﬂ{!}/ N\Z—\[‘\C\VQL Tarb\O(Q,W\
COU\AL bO, S'D\VQA \N ”Po’lzv\ow\lql

&\M ) /@@/\ O\“ O(F N\
Could  be .



Q@OhJLQN\;’\Q _\%W\"
C\PQA\AT SF\T \S t\)?/ﬁr\‘&\(\é

net= 1
? NP
‘ NP-complete

More of what we think the world looks like.
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(rs =X) AV =Xs)N (Y7 =3 VYs)AN(E=YaAY7 A Y6) N2

A boolean circuit with gate variables added, and an equivalent boolean formula.



gc Oul Y\Q,‘Q/U&C_‘(_\ oM\ '
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boolean circuit boolean formula
SAT
trivial
TRUE or FALSE TRUE or FALSE

Tcsar(n) < O(n) + Tear(0(n)) = Tsar(n) = Tgar(£2(n)) —O(n)
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