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Today

* Polynomial Hierarchy and PSPACE Completeness




Interesting problems in PSPACE
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* More interesting problems in PSPACE?
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The i"th level of Hierarchy p

Definition 5.3 (Polynomial hierarchy )

For i > 1, a language L 1s in Z@ﬂ there exists a polynomial-time TM M and a

polynomial ¢ such that
x e L & 3uy €{0, 119MD vy, e {0, 139D ... Qitgy € {0, IR A, g, ) =1

where Q; denotes V or 4 depending on whether 7 1s even or odd, respectively.
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The polynomial hierarchy 1s the set PH = U; Zp
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What if we allow polynomially many

* True Quantified Boolean Formula (TQBF)

Definition 4.10 (Quantified Boolean Formula) A quantified Boolean formula (QBF)
1s a formula of the form Qix10xx7 --- Oux,0(x1,X2, ...,X;) Where each Q; 1s one of
the two quantifiers V or 3, x1,...,x, range over {0, 1}, and ¢ is a plain (unquantified)
Boolean formula. ﬂ]jéqugntiﬁers V and 3 have their standard meaning of “for all” and
“exists.”

Theorem 4.13 ([SM73])
TQOBF is PSPACE-complete.

Definition 4.9 A language L’ is PSPACE-hard if for every L € PSPACE, L <, L' If
in addition L” € PSPACE then L’ is PSPACE-complete. o



