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An AND gate, an OR gate, and a NoT gate.

A boolean circuit. inputs enter from the left, and the output leaves to the right.
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1 =x1AX) N2 =X )N (3=x3AY2) A(Ya=Yy1VX2) A
(s =X)A V6 =X)AN(7=Y3VYs)ANE=Y4AY7 N Ys) A2
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boolean circuit boolean formula

SAT

trivial
TRUE or FALSE TRUE or FALSE

Tesar(n) < O(n) + Tear(0(n)) = Tgpr(n) = Tegar(22(n)) — O(n)
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a=bAc — (avbVE)A(@Vvb)a(ave)
a=bVec — (@aVbVc)A(aVb)A(aVi)
a=b — (aVb)A(aVvbh)
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an circuit with gate variables added, and an equivalent boolean forl

O VX VX)) ALV VED AT VX VED ATV x4 V2) ATV X4 V 23)
ANV Vx4 V) A (Yo Vg VED) AV VX VE) A (Y2 VX, VEy)
A(y3sVX3VY2) A3V x3Vzs)A(Y3VxzVZs)A(V3V ya V) A(y3V ya VZe)
ANTaVyIVx)A(ya VX Va) A(ya VX VED A (Ve VYTV Zg) A(Ya VYTV Z8)
A5V xaVZo) A(Ys Vxa VE) A (Y5 V Xz V210) A(Ys V Xz V210)

A6V xsVz11) A(YeV X5 VE) A (V6 VX5V 212) A(V6 VX5V 213)
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AYsVYaVIDNYeVyaVz1s) ANV ¥4 VZs) A(Yg VY7 V216) AV V Y7V Z16)
A(YoVYgVYe)AN(YoV ysV217) A(YoV Ys VZ17) A(Yo V Y6 VZ18) A (Yo V Y6 V Z18)
A (Yo V219V 220) A(Yo V219 V220) A(¥9 V 219 V Z20) A (Yo V 219 V Z29)
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boolean circuit 3CNF formula
3SAT
trivial
TRUE or FALSE TRUE or FALSE

Tesar(n) < 0O(n) + Tyspar(0O(n)) = Tysar(n) = Tesar(£2(n)) —O(n)



oLl s

QLQC;\S«W\ N\ [ApN\\TaW

(e [ *F\‘, 1S
M N N Q%
o‘f%\?&\ > §?

B\ MP 6\\;@’\ i\: \ld“lncp_gw
Code & on( edsgs Lfedar.



V/gcié_&_ & N{\o \oooLch\S
U\ e uneMo
i\—acg mcwwﬂ NVEQQ\{T\&%FQ\O

%‘:\&P — lOtM\Q\
e |
| /7 -
A
Wy
¢ i
e I\ use %S/AVT

(\mév sﬁbg OMA, |
%@«W&



Reduchn:
Iv\ﬁ)l/\’& e SCNF  beoleen

(@Dr(\/\uc

(g_Vch)/\(bVE’V&)-)\(g\’/ch)‘/\(aVBV&)
Cr = N T
(1) Ml o vortex @f ool

e n Qccjf\ Clauvse

@ Coprect o vorhos
—J(WQ Lce 1A Sone
clewvse

s b voreble o
W\\IQYSQ



Eomle
@bw)/\(bvé(a@d)}\”@vbv&)




/@;P NP ( 5 SQ%S (-QGL (Q

(> e
%3«9 S\{%ﬂ; @»;\\uﬂgj 'e;]{@
’— C/{amSQ >

f&i /— '/\O\\HL 04 SQ%S’F;D

Sc?
Eo\c}\ cuSe ),\ag Q’\‘
lessT™ A ue verte bola

O?AQQSQ QN
VMMM CQN@FG AQ
\l/\ OV N W"\& gﬁ/t

1/pg’fV@ hf&wwyy
brow ro Qo (bmﬂggk4(
NR S(\ﬁhe@, v> ASS ‘5‘”“’“%

Ywears X\ Avwe
[6‘ X vom%’bb>




o + heve e
ot el g"&&@

@mc&\y = 4t o0 clowses

(== Shet | indp st
— (5 of sme W\‘Aﬁ?
log  ANs v neans
& ok choose. £ Rer] &ms(o,
—> exactly L oo D
T
e
\i\o SQQ\Q%ZV'?/A—XCKV‘;ZS
Buald  Se, a§@<jww+ Ly

olcine, o\l VaheeS
W\u\é L) (9@? oS ijfv\ﬁfi

(OM S Qo W&Séﬁr>



!

| I
. 0(n) .
3CNF formula with k clauses >| graph with 3k nodes
MAXINDSET
o(1) . . .
TRUE or FALSE max;mu.m.{ndependent set size
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Tysar(n) < 0(n) + Tyaxanoser(0(M)) = Tyaxawoser() = Tosar(2(n)) — O(n;
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