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A boolean

D D {0

An AND gate, and a Nor gate.
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circuit. inputs enter from the left, and th tput leaves to the right.
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More of what we think the world looks like.
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1 =x1 AX) A2 =X A3 =x3AY2) A(Ya=y1VX2) A
(Vs =X)ANV6 =X)A(y7=y3VYs)AN(Z=ysAy;AYs) Az

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

SAT

trivial
TRUE or FALSE TRUE or FALSE

T, = Toar(n) = Tegar(2(n)) —O(n)
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1 a=bAc — (avbVE)A(@Vvb)a(ave)
\g\ a=bVec — (@aVbVc)A(aVb)A(aVi)
(X\ a=b — (avb)Aa(aVvb)
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A boolean circuit with gate variables added, and an equivalent boolean formula.
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VX VIDAGTV X V)AL VX VED ATV x4 VE) A1V X4V Z5)

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)
A(YsVxaVzo) A(ysV xaVE9) A(Is5 V Xy Vz10) A(Ys VX2 V)
AYeVxsVz11)A(YeVxs VED A (V6 V X5 V212) A(Ve VX5 V 213)
A7V Y3V Ys)AN(y7VY3Va) A7V Y3 VZR) A(y7 VY5 Va1) A7V Ys V Z1q)
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A(YoVYsVYe) AoV ysVzi) A(YoV yg VE17) A(Yo VY6 V218) A (Yo V Y6 V Z1g)
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) < 0(n) + Tysar(O(n)) = Tysar(n) = Tesar(£2(n)) — O(n)
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A graph derived from a 3CNF formula, and an independent set of size 4.
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3CNF formula with k clauses >| graph with 3k nodes
MAXINDSET
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TRUE or FALSE maximum independent set size

T3SAT(n) < O(n) + TMAXINDSET(O(H)) S TMAXINDSET(n) = T38AT(Q(n)) - O(n:






