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Turing
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P
P = JDTIME(n")

k>1
p(nN=a n"+a_,n""+..+an+a,
a,>0
k (m<<k)
p(n) =O(n")
~. DTIME(p(n)) = DTIME(n®)
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NP = JNTIME(n")
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Az *5{0, 1}
b3
(yes/no problem)
> {x Z*AX)=1}
A X
A
= {x Z*AX)=1} ™
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Ly 250 257
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L, L, (reduce)

e x L,

M, fx) M,
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(transducer) (log space reducible)
1 ( ) L, '®9L,(viaf)
k ( ) (polynomial time
1 ( ) reducible)

(log space computable) . L, PL,(viaf)
f logn B C '9L,C PL,
(polynomial time c L
computable) L tal,L PL,
p(n) f p(n)

NP PSPACE P NP

log P L NP

L L C 1. L NP
s 2 L C L loaly,L PL,
&5 NP, P, PSPACE 2. Lo NP Lo L
4 g ( P)

NP (NP-complete)

PSPACE (PSPACE-complete)
P (P-compl ete)
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NP

5 I (SAT)

¢ (CNF)

yid +3 (3SAT)
L (VERTEX COVER)
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(x1+x2) x1
(x1, x2) = (1, 0) or (1, 1)
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Gformz(N, 2 , P, E)

N={V, E}

S =x,0L+ ,-,)(}

P={ E-V, V|E+E)|E E)- E,
VS VOV1x1}

((x1+x10) x1)
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SAT NP

& SAT NTM M
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(CNF)

(Wt...+Un) (Vit+...+Vn) ... (Wit...+Wn)

RS (conjunction normal form)

CNF={ F SAT|F }
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L
()
Lo (
) L ( )
(SAT)
LO
3 (3SAT)

(U1+...+Uk) (Vl+...+Vk) (W1+...+Wk)
k

3SAT={ F SAT|F 3 }
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& NP

(VERTEX COVER)
3SAT
ENSENBLE COMPUTATION
VERTEX COVER
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