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EQ ↑ P



• P ⊂ ??? 
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P ⊂ EXPSPACE

• P ⊆ PSPACE
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EQ NPSPACE (= PSPACE)
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O(q) 

q  = 2q 
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log (2q) = q  
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EQ NPSPACE (= PSPACE)
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EXPSPACE EQ ↑  

w

2O(n^k) 

 EXPSPACE  = {w | w is ???} 



EXPSPACE EQ ↑  

 EXPSPACE  = {w | w is ???} 

M = (Q, Σ, Γ, δ, qaccept, qreject) 

R1 = Δ*, Δ = Γ ∪ Q ∪ {#} 
R2 = M w 

⇒ M w
M w R1 = R2 

⇐ M w
M w R1 ≠ R2
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Rbad-start = M w 

• w = w1, …, wn n

• S0 = Δ-q0 Δ* = q0 

• Si = Δi Δ-wi Δ* = i+1 wi 

•

• Sb = n + 2 2n^k 

•

•
log(2n^k) = nk 

Δ = Γ ∪ Q ∪ {#}

Δ-x =  Δ x 





• bad(abc, def) abc → def δ

a   b    c 
d   e    f 

2O(n^k) 
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log(2n^k) = nk 
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