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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
� � �������
	�	�	��
�����

of propositional variables, QBF(
�

)
formulas are inductively defined by� every variable in

�
is a formula,� if � and � are formulas, then so are ��� , ����� , and ����� , and� if � is a formula and
�����

, then � ��� � and  �!� � are formulas.

A truth assignment for QBF(
�

) is a function "$# �&% '
. We will use the notation "�( �*) +�,

for the truth assignment defined by

"�( �-) +.,�/10324�65 + #87:9 �-�;0
" /1032 #8<>=@?BA�CEDF7:G
A �

Definition 2 (QBF Semantics) If � is a formula in QBF(
�

) and " is a truth assignment, we will
write "$H� � to denote that � is true under the assignment " . The relation H � is defined inductively
in the obvious manner� "$H�I�

iff " /1�.24�KJ1L�MON
,� "$H� ��� iff "QPH � � ,� "$H� ����� iff "RH� � or "$H� � ,� "$H� ����� iff "RH� � and "$H� � ,� "$H� � �!� � iff "�( ��)TSVU>WYX�N�, H � � or "�( �-) JZL�M[N�, H � � ,� "$H�  �!� � iff "�( ��)TSVU>WYX�N�, H � � and "�( �-) JZL�M[N�, H � � .
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For a vector \���K/1�]�^�
	�	�	^�@��_`2
of propositional variables in

�
, we define the abbreviations

�a\��� � b � �]�c��/d	�	�	�/ � ��_e� � 2f	�	�	g2 (1) h\��� � b  �]�c��/d	�	�	�/  ��_e� � 2f	�	�	g2^� (2)

The support of a formula � is the set of variables that � depends on
���*��� HE��HgiEj!kmlon
p3P� �qH iEjqrosut vop � .
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