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Quantified Boolean Formulas (QBF) [1] provides a concise notation for complex operations
on Boolean formulas which we will use extensively to define BDD operations. QBF is ordinary
propositional logic extended with quantification of Boolean variables.

Definition 1 (QBF syntax) Given a set V. = {vy,---,v,} of propositional variables, QBF(V)
formulas are inductively defined by

e cvery variable in'V is a formula,
e if f and g are formulas, then so are —f, f N\ g, and fV g, and
o if fisaformulaandv €V, then Jv. f andVv . f are formulas.

A truth assignment for QBF(V') is a function o : V' — B. We will use the notation o (v « a)
for the truth assignment defined by

a : ifv=w
o(w) : otherwise.

o - ahw) = {

Definition 2 (QBF Semantics) If f is a formula in QBF(V') and o is a truth assignment, we will
write o |= f to denote that f is true under the assignment o. The relation = is defined inductively
in the obvious manner

e 0 Eviffo(v) = true,

ol=~fiffo i~ f

ocE=fVgiffoEforokE=y,
oc=fAgiffoE fando E g,

o= 3. fiffolv « false) = f or o{v  true) = f,
o =Vo. fiffolv « false) = f and o(v < true) = f.



For a vector ¥ = (vq, - - -, v, ) Of propositional variables in V', we define the abbreviations

vy (- Gom - f) ) (D
Vor . (- (Vv - f) ). (2)

The support of a formula f is the set of variables that f depends on {v € V'| f|ytrue # flvefaise }-

3. f
Vi, f
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